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AUTOMATIC ANALYZERS AND SIGNAL INDICATORS OF TOXIC
AND DANGEROUSLY EXPLOSIVE SUBSTANCES IN AIR.

E. N. Iovenko.

In¥i. boctare given basic concepts and definitions, utilized in
the field of automatic yas analysis, forms of the performance of
instruments, fundamental rules of selection, installation and
exploitation of automatic yas analyzers and gas signal indicators;
they are described the sSoviet instruments of the control/checking of
air and auxilople to them, their technical and operating
characteristics, they are led the data about some foreign

instruments, operated oan enterprises in our country.

The book is intended for the technical-enginearing workers of
the chemical, petrochemical and oii refineries, and also it can be
useful for the wide circle of those, who are interested in questions

of the automatic analysis ot air in industrial rooms.

Pages 3-4 No Typing.
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Page S.

PREFACE.

In the proposed work is generalized and systematized the

encruntered in different literary sources information about the

contemporary instruments ot the automatic analysis of air.

In the book together witn the description of the instruments of

series production is ccnnected the description of instruments,

produced by short runs, which are located in the stage of

nodification and modernization, and also instruments no longer

produced, but being basic machines for developing newvw instruments.

Purthermore, in the book are given the descriptions of some
instruments of the foreign firms which are operated in the chemical

and petroleum enterprises of our country.

The generalized in tane bpook material will allow the reader to
obtain presentation/concept about the state of development and
production of the instruments of tne automatic analysis of the air

medium of industrial roces, to rate/estimate the technical

capabilities of the existiny instruments and the degree of their
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coapliance to contemporary requireuments.

In contrast to the previously left books according to gas
analysis, in this book the 1anstruments are systematized not according
to the methods of analysis, placed as their basis, but according to
designation/purpose, which will facilitate to the reader obtaining
information about instruments for the analysis of the specific air

medium.

Page b.

The description of technical and operating characteristics of
instruments and auxilople to them precede the presentation of basic
concepts and definitions, used in the field of the automatic analysis
of air, the description of the forms of the performance of
instrumants, and also recommendation by choice, installation and
exploitation of automatic ones analyzer and signal indicator. The
presentation of this material is dictated by the tendency to raise

the practical value of the entire pook as a whole,

The book is intended for that in order tc render practical by
aid to technical-engineering workers in selection and exploitation of

the resources of the autoaatic amnalysis of air medium.
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i Page 7. Q
g g
F o INTRODUCT ION.
2 4
]
E ‘ The special featurespeculiarity of chemical and petroleum 2
b .J
productions in contrast to tane productions of many other branches of f

industry is the wide utilization of explosion- and flammable, and {7

¥ ‘:
also highly toxic substances, whicn conditions the possibility of the f?

3

F3

P appearance of dangerous concentrations of the substances indicated in
air of industrial rooms. Therefcre one of the fundamental problems of

safety engineering in chemical industry is fight with air pollution.

> o e -

The permission of this problem is bonded with the need of
determining the content in air of toxic and dangerously explosive K
substances. The analysis of air makes it possible to reveal/detect

s . 4
the excess of the pesrmissiple concentration and thereby to in proper 19
. |
time take the effective measures, which ensure decrease in the gas :
|

concentration, averting blasts and poisoning in production.

At the disposal of tne vworkers of safety, c¢f doctors technique
of industrial 2nterprises and ayyienists, who are occupied by the

investigation of air and oy tne development of measures for dealing

with its pollution, must pe the corresponding aethods and
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instruments.

At present in industry are used three basic groups of the
methods of detarmining the concentrations of toxic and dangerously
2xplosive substances in air of the industrial rooms: laboratory,

express and automatic.

' Page 8.

]
¢ 3
F i
E ‘ Th2 laboratory (analytical) methods of the control/checking of ‘
o 3
f ’ alr are characterized by high accuracy and are irreplaceable for L

f . performing of deepened work on the study of working conditions on

=
A AL

Rt 20 TP

| ‘ enterprises during establishment maximum permissible substance
concentrations. However, these methods are insufficiently
operational, since the sampling of air and the fulfillment of

analyses require the high expenditures of the time (in certain cases

E
'3
] analysis lasts more than twu nours). However, the time of the ﬁ
d

i development of emergency situation in many chemical production is

|
. i3

measured by seconds or even tractions of second. i
2

The express methods of determaning the ccncentrations of toxic :

L gases and vapors in air witn the aid of indicator tubes are simple

and reliable, give sufficieantly accurate results, they possess

?J specificity and require comparatively small expenditures of time
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(from 2 to 10 min) for conductinyg of analysis.

However, the laboratory and express methods of analysis do not r 
make it possibl2 to continuously and automatically control the
! cleanliness of air, and consequently, entirely they do not satisfy
the requirements of the contemporary automated productions. The
instruments, created on ths basis of thes2 methods, cannot be used in
automatic protective systeas and signaling. Meanwhile the trend of

developmernt chemical and otner pranches of industry poses the new

problem befora safety engineeringy - wide utilization of integrated i?

automatic protactive systeams. |3

Th2 automatic methods of tne analysis of air are most effective

B ad .8

for the solution of the prouvleam 1ndicated. the instruments whose i
effects/action is based on these methods, provide speed and

continuity, high accuracy and opjectivity of the results of analysis.

Tha automatically operating instruments can be successfully used

: as the sensors, which fix the presence of toxic and dangerously
axplosive concentratiors in air of industrial rooms during the

‘ creation of integrated protective systenms.

e | The first automatic gyas analyzers appeared in the Soviet Union

EAc

in the 20's, But already in tne tharties M. M. Paynberg most




p——

DOC = 79180101 PAGE t]

completely presented principles ot the theory of automatic gas
analyzers and ware developed tne tirst Soviet instruments of the

automatic analysis of air, using a thermochemical method of analysis.

From the automatic metnods of the analysis of air graat

practical use/applicaticn found the therrochemical and '
phctocolorim=tric methcds orf analysis. i
L.
Thz thermnchemical mztaod of analysis is based on the ;

utilization thermal usefuiiess cf the reacticn of oxidation

(burninyg), determinad ccmponent in the presence of catalyst.

Page 9.

At present thermocneasical gas analyzers compose the vast and

important groun of the 1nstruments of the autcmatic analysis of air.

Are known and are developsd/processed two in principle and
structurally/constructurally difrterent groups of thermochamical gas
analyzers, mor2over the deyree of mastery/adoption and the field of ,
application as *he nomenclature or the instruments of each of the

groups, are different.

In the instruments ot the first group the burning occurs on the
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catalytically active platinum fiiawent, which is simultaneously
temperature detector. The instrumeats of this group are simple in
construction/design, dirffer in terms of the simplicity of adjustment
and in terms of speed the effects/actions. Shortcoming of these
instruments is a comparatively higyh error of measurement, low
sensitivity and selectivity, and also high sensitivity of platinum to

catalytic poisonsl?,

FOOTNOTE !, The substances whose effect on catalyst causes decrease
or full/total/complete cessation of its catalytic action, are called
“catalytic poisons", and very process of the effect - "poisoning".

ENDFOQTNOTE.

The latter fact 1limits the field of application of instruments of

this type.

In the thermochemical yas analyzers of the second group the
catalytic oxidation of the deterained component occurs in the layer
of the s0lid granulated catalyst 1m transit through it of the
analyzed qgas-air mixture, and the useful thermal effect of reaction
is measured by the thermosensitive element/cell, placed into

cata.yst. Gas analyzers witn puik catalyst possess the following

advantages ir comparison with the yas analyzers, which have the

platinum filament.
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a) by higher sensitivity, since bulk catalyst has more developed
surface of contacting, thau the platinum filament (completeness of

reaction on it is abcve);

b) by large selectivity duraingy the analysis of one combustible
gas in the presence of anotner ygas, which allcws during the selection
of the correspondiny catalyst, 1ts quantity and temperature
conditions of reaction to use one type of gas analyzer for

determining different gasas.

Page 10.

Speaking about the larye selectivity of the thermochemical gas
analyzers of the second group, 1t should be noted that the
instruments of the first yroup possess less important merit
determining the degree of their universality, namely: by the
variation of the temperature of the incandescence of temperature
detector (platinum filament) it 1s possible tc selectively determine
di fferent combustible gases and vapors in the analyzed mixture. In
cther words, thermochemical method and created on its base
instruments are in practice universal with the only limitation, that

their applicability is determined either by the substances which
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poison catalyst (for instruments with platinum filament), or
possibility of selecting the corresponding type of catalyst (for
instruments with bulk catalyst). Tais advantage of the thermochemical
method of analysis predetermined its priority development among other

methods of the automatic analysis of air.

One of tha earliest coanstructions/designs of thermochemrical gas
analyzers with platinum filament is developed by M. M. Faynberg
semi-automatic gas analyzer PsF-1, intended for determining methane
concentrations, carbon monoxide, nydrogen and scme other gases and
vapors, which are contained in air simul taneously. By main
disadvantage in the first version of instrument was the impossibility
of its use in the dangerocusly explosive medium (instrument did not
have elements/cells of tlast shield), and alsoc the impossibility of
determination it vapors of leaded gasolines and some other products,

poisoning catalyvst.

In the new modifications of instrument (PGF2M1-1I1A, PGF2M1-1I3G,
PGF2M1-I4A) in 2xplosioa-proof pertormance is used the filter, which
absorbs poisoning the catalyst (platinum) substance. This made it
possible to expand the ncmenclature of the determined substances and

the field of application of instruments.

Instruments of this type, for the first time applied in

T
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mines/shafts as the indicators of the dangerously explosive
concentrations of methane, at present widely are used in chenmical,
petrochemical and other branches of industry for determining of many

combustible gases and vapors in air of industrial roosms.

Page 11,

Special practical interest are of those developed more lately on

the principle of gas-analyzer PGF instruments SGG2M, SVK-3M1,
automatically signalling acniavement in air of the dangerous
concentration of combustible yases and vapors whose use/application
makes it possible to considerabliy expand the nomenclature of the
determined substances. Besides this, on the basis of instrument PGF
was developed a numper of devices, intended for the periodic
indication of the sub-explosive concentrations of combustible
substances in air (IVK-1, fvpP-1, PLV-1. The latter/last developament,
carried cut on the basis of this method, is the base
construction/design of thermo-chemical signal indicator (STKh), with
the aid of which it is fossible to determine almost all combustible
gases and vapors capable of foraming in air dangerously explosive
concentrations, with exception cf the connections, which poison the

catalysts of platinum group.

Instruments with bulk catalyst underwent very limited

i S
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development. Are known altugjether ounly the single developnents‘of
instruments of this type (TRig1vZ, ¥b¢10u), the intended for
determining the toxic concentratioans of carbon monoxide in air, and
existing in the form models or experimental samples suitable for

series production,

Photocolorimeteric method round widest application during the
development of the instiuments, intended for determining the

microconcentrations of toxic suvstances in air.

In the instrumarts, pased on the photocolorimetric method of
analysis, is used the cclored selective reaction between the
indicator in solution or on tdape and the component of gas-air amixture
whos2 concentration is deteraminea. Moreover the measure for the
concentration of the determined coaponent is the intensity of

coloring generating as a result of reaction complexes.

Advantages of the photocouiorimetric method of analysis - high
sensitivity, selectivity and universality. The high sensitivity of
method is caused by the possipility to accumrulate the painted product
of chemical interaction in solution or rn tape. The sensitivity of

method sharply falls in the measurement of concentrations into

several percents by voluse and it is above.

VL% diy
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Page 12,

The selectivity of panotocolorimetric method is explained by the
fact that for a significant number of determined gases and vapors,
with the known composition ot the undetermined blending agents, can

be selected the specific cuvlor reactions.

The nomenclature ot the substances, determined by this method,
is very wide, and therefore photocolorimetric gas-analyzers telong to

all-purpose instruments,

In practice vwith tne aevelopment/detection of the possibility of
applying the photocolorimetric yas analyzers for determining
different substances decisive 1s tne selection of the corresponding
reagent, which gives specitic color reaction with the deterained
component and salection of the modes/conditions of the work of

instrument.

Thaere are two types ot paotocolorimetric gas analyzers, in

principle distinct in the desigr concept and in operating principle.

In some gas analyzers, called photocolorimetric liquid, the
reaction occurs in solution, and tae concentration of the determined

component is measured according to the light absorption of solution.

B A

-
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The advantage of instruments ot tnis type is the highér accuracy of
measurement (fundamental given error of approximately 5o0/0) and the
possibility of applying the indicator solutions in which are included
the concentrated acids, which 1s especially isportant for the
analysis of the microconcentraticns of substances, chemically
low-activity under normal conditions (hydrocarbons, terpenes and some

other organic products).

Main disadvantage in tne liguid photocolcrimetric gas analyzers,
which impedes their exploitation under production conditions, is
complexity and unwi2ldiness or coastruction/design, caused by the
presence of tha series/auaper of mechanisms (pumps, dosing devices of
solution, engines, valves, change-over switches, etc.), which ensure
motion and reaction of the participating in reaction components (gas-
liquid). The deficiency indicated predetermined the limitedness of

development and use/application of liquid gas analyzers.

Page 13,

Up to now thera is nu satisfactory modal of the sufficiently
simple, reliable and inexpensively gas-liquid instrument which would
be released by in series soviet instrument-making industry. In the
literature [1~-3) it is possible tu encounter the description cf

altogether only of several constructions/designs of the liguid

T PN | I T T PO vy e TN -
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photocolorimeters, intended for determining the microconcentrations
of oxides of nitrogen (FK4501, FK4502 and etc.) hydrogen sulfide
(FK5601) and some other gases. lhe development of these instruments
ended by output prototypes, not leda to series production, or by issue
of the short runs of special desigynation/purpose, Meanwhile the
modern constructions/desiyns of liyuid photocolorimetric gas
analyzers are necessary, siace by the force of the specific special
features/peculiarities of tne utilized method they would make it
possibl2 to exvand the field of application of these instruments to a
large number of organic substances which are not determined with the

aid of arother type of instruments.

In the gas analyzers, caliad photocolorimetric strip/tape, the
reaction occurs on the layer ot textile or paper tape, and the
concentration of the determined component is measured according to
weakening of the luminous tlux, retlected froe the section of the
indicator tape, which changyed its coloring as a result of chenmical

interaction with the determinea component.

Depending on the physicochemical properties of indicator -
reagent it can be brouaant in tu tape ~ hase either previously, in the
process its special (dry indicator tape), or it is direct

before its photocolorimetry (wet indicator tage).
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The use/application or an inaicator tape, especially dry, makes

Pl

it possible to simplify tne coastruction/design of instruments, to N
decrease their clearance and weigjut, to remove brittle parts and

thereby to raise operating i1nstrument accuracy.

Besides this, strip/tape photocolorimetric gas analyzers possess '
considerably greater sensitivity ia comparison with liquid
instrumerts. Thus, for itstance, threshold of response of strip/tape
and liquid gas analyzers is respectively on hydrogen sulfide 0.000’\

and 0.02 mg/L, on the dioxiae ot nitrogen 0,001 and 0.01 mg/& [3].

Page 14. i

An esseantial deficiency in the strip/tape gas analyzers is the
significant arror »f measuremant which is caused in essence by the
heterogeneity of th2 material ot tape and its saturation, and also by

earror in the chemical check analysis during the calibration of

T TR

instrument,

However, if we corsider the advantages of strip/tape
photocolorimetric gas analyzers anu the fact that during the checking
- 3 of *he cleanliness of air ot tne industrial rooms is permitted a

comparatively larga error or measurement!, then it is possible to

‘J consider complately wortnwhile preterred development and

- » RS
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use/application of these ianstruments for indication and signaling of
the maximum permissible concentrations of toxic gases and vapors in : 7

air of industrial rooms.

POOTNOTE !. According to the solution of the Tnternational symposium,
vhich was taking place in Prague in - 1959 and dedicated to a
question about the greatest perulssible content of toxic substances
in air of industrial rocms, relative error during the determination

of these substances must not cxceed t£20o,/0. ENDFOOTNOTE.

| ]
A In latter/last decads strip/tape photocolorimetric gas analyzers F

2 undervwent significant development. g

The first instruments of this type were created on the basis of
the utilization of an indicator tape, moistened from dropping bottle

directly before photocclorimetry (FL6801, FKG{3 and etc.).

I Subsequently were pertected the measuring circuits of these
¢ instruments, was expanded tne field of application of the developed f
i modifications and were created universal strip/tape photocolorimeters
intended for measuring small concentrations of most varied gases and

vapors in air.

J One of the recent desiyns of instruments with wet indicator tape

o IR o ST . I, e 7. A y
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is the universal photocolorimetric gas analyzer FL5501. Utilization
in this instrument of twc-photoelement measuring circuit with the

electric of compensations (instead of the optical) made it possible
to simplify the construction/desiyn of instrument and to reduce the

process/operations, ltonded with its adjustment.
Page 15

Ehrther development ot strip/tape photocolorimetric.gas
analyzers is the creation of the instruments, in which is used dry
indicator tape. Instruments of this type differ, first of all, in
terms of simplicity of construction/design since in them they are not
necessary the devices, which ensure the reserve of the indicator

solution, or its dosage and supply to tare in the specific program.

On the basis of this metihod 1s created a number of devices,
including the base constructionsdesign of phctocolorimetric gas
analyzer with the dry indicator tape (FGTs), that has several

modif ications (FGTs-1V, FséTs-1Ye, FGTs-2, FGTs-3, FGTs-U).

The construction/desiyn of these instruments does not provide
for their universality - tne possibility of determination by one and

the same instrument of the concentrations of different gases and

vapors.
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This deficiency is caused to a considerable degree by the
absence of the procedures or tne pnotocolorimetric analysis (specific

reactions) of many substances, which are contained in air.

In the instruments of the automatic analysis of air are used

also thermo-conductometry and eiectroconductometric methods.

The thermo-conductometry method of analysis is based on a change
of the heat conductivity of the analyzed mixture in dependence on the
content in it of the determined component. Main disadvantage in these
instruments consists in tne fact that they equally react to all
gases, vhich have close in the value of heat conductivity. Therefore
the field of appnlication of thermo-conductometry gas analyzers is
very limited and is reduced in essence to the analysis of
twvo-component mixtures or multicomponent ones, all whose components,
except determined, possess approximately identical heat conductivity,
and the heat conductivity of the datermined ccmponent considerably

differs.

Main disadvantage in tae tnermo-conductcmetry gas analyzers -

increased sensitivity to a changye in the ambient conditions, in

consequence of which these instruments possess significant additional

S e o
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errors.,

However, as showed tne results of works [3-4-57, thesa
deficiencies can ba removad, 1t to use different methods of
increasing the selactivity of instruments, and also more advanced

compansation measuring circuits.
Page 16,

Contemporary thermo—-conducctometry gas analyzers, as a rule, ars
characterized by high reliability, minimum number of auxilople and
simplicity of the counstruction/design, which does not require the

qualified maintenance/servicing.

At present developed several types and modifications of these
instruments, intenled for uniaterrupted (TP1116M, etc.) and periodic
(TP1123) the determinations of the content of hydrogen and air of

industrial rooms. Moreover almost all these instruments are released

in series.

The electroconductcmatric method of analysis is based on the
dependence of the specitic conductivity of the solution of

electrolyte on the concentration of the determined component,

absorbed by this solution trom the analyzed mixture.

R

R g
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Method is charactericed by tne high sensitivity, which makes it

possible to measura the microconceutrations and even tracks cf some ,’

gases.

However, due to non-seiectivity of the method and some other
deficiencies it did not have extensive application. Are daveloped
only semiautomatic labcratory installations (KU-1, KU-3) for
determining of concentrations C0,, CO and vapors of gasoline in air.
An increase in the selectivity ana the decrsase of the inertness of
2lectroccnductomet=rs wili make 1t possible, apparently, to create

the automatic instruments, whaich correspond to contemporary technical

requirements.

Together with the classical wethods of the automatic analysis of
air obtained us=/application the methods, based on the nawest
achiavements of different vrancnes of science and engineering, in

particular ioniza%tion, optical, Coulomb polaroqraphic (variety of

alectrochemical ones), magynatic, etc.

Spzcial interest are or tne ionization and Coulomb polarographic i3

»

methods, which give positave results during the determination of E
1

microconcentrations.
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Page 17.

The ionization method of yas analysis is based on ths dependence
of the strength of ion current, wnich aprears with the ionization of
the analyzed mixture, from the content in this mixture of the
determined component., Frca tne existing methods of the ionization of
the analyzed mixture (ionization oy flame, by the glowing discharge,
photoionization, ionization by radioactive radiation, etc.) great
useapplication during the development of the instruments of the
analysis of air obtained iounizdtion by flame and ionization by

radioactive radiation.

The gas analyzers, which use ionization methods of analysis,
have high sensitivity, they are simple by construction/design and it
is almost inertia-free (inertness of measurement less than one
second). However, as a resuit of small selectivity ionization gas
analyzers wers not widely appiied. Only in recent years as a result
of great experimental works are created rprototypes of the
flame-ionization gas analyzer ("™ camma-1" and of its modification),

which makes it possible to determine the content of toxic organic

matter in air of industrial rooms.

ok g cibbe: i et
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As showed the results of work [6], the effective method of an
improvement in sel=ctivity and sensitivity of the ionization method
of analysis is the translation/conversion of the determined component
into the aerosol which causes a considerably greater change in the
ion current, than gJases and vapors. At present there are instruments,
based on this principle and intended for determining the haramful
substances in air (" Siyma 1" and i1ts modification), but in series

they are not relzaased.

Coulomb polarographic metnod i1s used comparatively recently. The
operating principle of Couloab gpolarographic gas analyzers is based
on the measurement of the saturatea electric current, which appears
during the electrolysis of the solution which contains the determined

substance, which is electrocheuical depolarizer.

The first prototypes of the Soviet Coulomb polarographic gas
analyzer (GKP-1), intended for determining sulfurous anhydride in
atmospheric air, were developed during the years 1965-1966. During
the subsequent years was carried out the theoretical and experimental
study of the possibilities of Coulcmb polarographic method, which
showed that by this methed it is possible to analyze alaost all toxic
substances, which were peiny encountered in the practice of chemical

production, in the ranges of concentrations from 1¢1077 to 100

ag/m3)
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Page 18.

The creation of the new constructions/designs of Coulomb
polarographic gas analyzers, tne expansion of the field of their
usesapplication and bringing/fiuisning tc series production is the

main trend of the research and designing, conducted at present.

The optical methods ot gas andlysis of their nature are among of
most selective ones and sansitive ones., They are based on the
utilization of a dependence ot change in one of the optical
properties of the analyzed mixture (optical density, refractive
index, spectral absorption, spectrum radiation/emission, etc.) from

the concentration of the determined compcnent,

Optical gas analyzers possess high metrological data, but with
exceptinn of transferatle interferometers it is

structurally/constructurally compiex and bulky.

Are known the separate types of interferometers (GIK-1, IGA,
etc.), and also gas anralyzers of the infrared (GIP-7, GIP-14-7) and

ultraviolet (IKRP-445, IKRP-44b) avsorption, intended for the

analysis of air in industrial rooas. Are in series released only

o pm— p—
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interferometers, whereas the remaining types of instruments either
are released in the form prototypes or they dc not satisfy the

requirements of industry ana reyuire the appropriate modification.

In spite of some achieveaments in the region of analytical
instrument building, gas analyzers and signal indicators, intended
for the checking of air in i1ndustrial rooms, thus far it is still

insufficient both accordiny to nomenclature and in a quantity.

In industry continue to predominate the manual (express) and
laboratory methods of the analysis of air. About this testify the
data, obtained in some enterprises which must become

exper imental-demonstraticn on level of automation.

So, at the Voronezh plant of synthetic rubber from a total
number of points of selection, at which is conducted the analysis
of air, by automatic gas analyzers it is equipped only by 3.50/0, but
at the Severodnetsk chemical combine where it is expedient to

automate 60o0/0 of analyses, it 1s automated only by 13o0/0 [7].

The analysis of the reguirement for instruments it attests to
the fact that for chemical industry are necessary in essence (about

850/0) the transferable and stationary instruments for explosion

proof performance, moreover the reguirement fe¢r stationary

P
oy
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instruments almost four times more than in transferable ones.

Fundamental requirement compose analyzers and signal indicators;

indicators are required in a very small quantity.

As a whole for the cnemical, petrochemical and petroleum
refining industry is required the develogment of instruments more

than to 300 toxic and danjerousiy explosive substances.

Page 19,

The variety of chemical products, the possibility of the
appearance of gases and vapors 1in air of industrial rooms in
different combinations and proportions require the creation of the

standardized system of instruments.

The existing up to now practice of design to a considerable
degree is characterized by the insufficient uses/application of
principles of unification, which leads to the creation of the
instrumants of individual coastructions/designs and creates
difficulty in the mastery/adoption of the production of new

instruments.

At the present time 1s initiated the work on the creation of the

v
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standardized system of signal indicators and analyzers, based on the

thermochemical and photocolorimetric methods cf measurement. Each

branch of standardized system will be the normal series/number of the
] typical dimensions of basic machines, models and modifications,
including stationary analyzers, stationary and transferable signal

indicators and transferable indicators.

et e iRy TS

o

Unification, as one or tne stages of standardization, will make

it possible to consideratly reduce the periods of development and ;
nastery/adoption of new models, and to also lower the expenditures of V

| i3
resources for development and production of new instruments. 3

| 3
3 The technical perfection of the enterprises of chemical industry r
o

¥

conditions an increase in the requirement for instruments and
simultaneously imposes the increased requirements on the quality of

the instruments of the automatic analysis of air.

R KO O

i Until automatic gas analyzers vere used for purposes of checking

AN WP

during manual control of production, the technical specifications,

AR

imposed on them, were low. Tne roie of gas analyzer was passive, but
errors and malfunctions did not entail heavy consequences. When these

instruments began to be used iu the systems of automatic protection

T

and signaling, and also in the automatic control systeams, seoerving

J purposes of safety engineeriny, requirements for their reliability

T ——— P Sty B e ————— S —————
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and accuracy grew considerably, since in this case of failure of the
instrument, checking the appearance of a dangerous concentration, can
lead to blast or poisoning of people, and the false response of
block-signal system, causad by this instrument, as a rule, entails

large material damage.

Operating conditions oi iastruments with transition/junction
from the partial automation of productions to complex are
significantly stiffened. un chemical enterprises is reduced the
number of service personn2l, aad in connection with this servicing of
instruments must be minimum. Furthermore, in the majority of
contemporary chemical production periodic processes are replaced by
uninterrupted ones. Consejuently, and protective systems and
signaling (but it means, and their sensors - gas signal/ indicators)

must smoothly work during Lony time (to several thousand hours).

Until recently to automatic gas analysis technique, and in
particular for the instruments of the analysis of air, were imposed
requirements of the deteraination of any coamponent in comparatively
simple gas-air mixtures. Now, with production of complex organic
compounds and synthetic materials, in air of industrial rooms the
simultaneous possible presence of several (or a large number)

chemical substances, their concentrations can continuously be

chanjed,

i
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Page 20.

Under these conditions are necessary the instruments of the
general-purpose use/application, which allow/assume, as a rule,
change in the composition or the uncontrollable part of the analyzed

mixture over wide limits, 1.e., possessing the increased selectivity.

Not smaller requirements are presented also to metrological
characteristics of the instruments of the automatic analysis of aii.
The very important charactecistic, which is determining the
possinility of applying gas analyzer for specific case of
exploitation, especially for determining the microconcentrations of
toxic substances in air, 1s sensitivity or, is more accurate, the

threshold of response of instrument.

Thus, the fundamental rejyuirements, presented by industry to the
instruments of the automatic analysis of air, these are maximum
simplicity of construction/design, reliability, universality,
increasad selactivity, sensitivity and accuracy, capacity long time

to work under different production conditions.

Page 21,
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1. Automatic analysis ot 4ir.

1. 1. Approximat= functionai didayram of automatic gas-analytic

instrument (installatiou).

The determina<icn or tue content in air of industrial
enterprises in *+h2 harmtul toi nealth industrial enterprises of
harmful ones f£or health anu danygerously explosive
admixtures/imourities is the 1ndependent section of the gas analysis,
which places with its task the measurement of the concentration of

separate components in the dandaiyzea gaseous mixture,

Automatic gas analysis, in particular the analysis of air, is
the totality of process/operations (stages), provided for by gas
analysis and accomplished py a gyas-analytic irnstrument automatically,

without the participation of man.

In this casa the term Jas~anaiytic instrument is generalizing

for the following group of ianstruments:

gas analyzsrs - the measurinyg instruments, intended for

investigation and astablisnwment of the qualitative and (or)




-
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quantitative composition of tne analyzed gaseous mixture t;

Gas signal indicators - tne i1astruments, which
accomplish/realize only a signaiiay about the achievement of the
preestablished value of the concentration of the analyzed component
{or their sum) and not intended 1or quantitative evaluation of the

factual value of concentration to or after the moment of operation of

signal indicator.

FOOTNOTE 1., They can possess siwmultaneously the signs of gas signal

indicator. ENDFPOOTNOTE.

et o ——
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Page 22.

During the appropriate coustruction/design th= instrument can

signal about the achievement or several values of the concentration;

Gas indicators - lnstruments, intended for the detection of the
analyzed componant (cr their yroup) and of the signalling upon
reaching valu2s of the concentiation ot this component, equal to the

threshold of response of tnis lnstrument.

Automatic instruments coasist of blocks and assemblies,
functionally connected and unitea into the single complax
gas-analytic system, of waich automatically are selected/taken the
tests/samples of the analy<ced gyaseous mixture, occurs strictly
analysis, fixation of tne results of analysis, and also distance of

the analyzed test/sample rroa i1anstrument,

In semiautoma*tic instruments the sampling and its distance are

ful€filled by hand, but stru.ctly analysis and fixation of the results

of analysis - automaticaliliy.

-
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The approximate block Jdiagyram of the gas-analytic systea is

reprazsented in Pig, 1.

The basic functional link of gyas-analytic instrument is the
sansor, in which d:pendiny on the composition of the tast/sample of 4
Jas appears ard is formed/snaped the output signal (current,
voltage), proportional to the concentration of the analyzz=d
component. The outpu* sensor signal is amplified (it transforams

itself) and ent=srs the secondary instrument where occurs measurement

( and fixation of the value orf siygnal. ‘*

Y

B
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Fig. 1. Approximate functioaal aiagram of the gas-analytic

‘ installation., 1 - purification and drying devices; 2 -
’ gis-iistributing device; 3 - special purification device; 4 - device,
| which stabilizes the flow rate; 5 - device for the control of the

expenditure/consumption; 6 - sensor; 7 - sucking device (stimulus of

expenditure/consumption); 8 - power supply unit: 9 - secondary

""'"?- o e,

instrument.

Key: (1) . From the points ot selection.

Page 23.
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Sansor, block of amplification and meter (secondary instrument) are
supplied usually from tne stavllized supply of power (power supply
unit) « As the secondary instrumeats of gas analyzers are used (with
insignificant chargyes in electric circuit) typical automatic electron
comparators, potentiometers d4nd odalanced bridges. These instruments
can be simultaneously shosding and recording, they can have two- and
threa-position contrclling (signal) devices, utilized for the
delivery of the commands to taue siynaling systems and control
(protective system). The totality of the examined functional links
(sensor, meter of output siynais and power supply unit) is the

assembly of automatic gas-anaiytic instrument,

For the normal work uof dutomatic gas analyzers the analyzed
mixture of gas=ss, which enters the input of sensor, must have the
specific physicochemical parameters. Divergence from the required
parameters brings, as a rule, elther to increasing the error in the
analysis or to the fact thnat conducting analysis becomes yjyenerally

impossible.

The preparation of gas for analysis perform so-called auxilople.
They include, first of ali, the resources of the sampling, its
cleaning/purification from tne mecnanical impurities and moisture,
resource of the transport of test/sample to sensor, and also control

device ard stabilization of expenditure/consumption and pressure of

Fasthe et 1 Ry
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the analyzed gaseous mixture. In certain cases it comes, furthermore,
to resort to the svecial devices, intended for the chemical
purification of Jaseous mixture from the which mix determination or
agressive admixtures/impurities; to the gas-distributing devices,
which make it possible to produce sampling from several points
(rooms), and alsc to the dilutiny devices, used if necessary of

expanding the range of the measurement of gas amalyzer.

The enumeration of auxilople, which complete one or another type

of gas-aralytic instrument can be determined only after studying of

the spacific conditions for analysis and operating this instrument.

Page 24.

Th

w

quality of the woik of auxilople and their correct selection
in larqge measure datermibne the yguality of the work of an entire
gas-analy+ic ins+tallation, wnica 1s the totality of the assembly of

gas-analytic instrument and setysdialing of auxilople.

1. 2. Basic concepts and derinitions, used in the region of automatic

gas analysis,

The analyzed mixture - mixture of gases and vapors which must be

analyzed, i.e., it is determined 1ts gualitative and (or)

L R I
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quantitative composition or in which must be determined concentration

of its separate components.

The determined compoaent -~ component or sum of several
components, which form part of tae analyzed mixture, presence or
quantitative content of wanich is aetermined by gas-analytic

instrument,

Test/sampl2 of the analyzed yas - portion of gas, cyclically or
continuously seslescta2d/taken by sawmpling device from the limited space
(room or its individual section) for the analysis, performed by

gas-analytic instrument.

Control (calibration) wixture of gases - artificially prepared
gaseous mixture with known qudlitative and quantitative composition,
utilized for calibration and cnecxkxing/verifying tha gas-analytic

instrum=nts.
1$e concentration of the determined component - quantity of
determined component, waich 1s contained per unit of volume of the

analyzed mixtur> of gases.

In the practice of tne determination of the concentration of

toxic and dangerously explosive substances in air of the production
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roons distinguish the concentrations as normal and saturated.

Normal concentrations these are such concentrations of the toxic
or dangerously explosive substances in air, with which is excluded

the possibility of blast or poisoning in production.

Limiting concentrations taey are respectively: for toxic
substances - maximum permissible concentration, (PDK), for
dangerously explosive ones - the maximum permissible explosion proof

concantration (PDVK).

Page 25.

Thz state sanitary supervision of the USSR establishes/installs
necessary for all branches industries of the norm of the maximum
permissible content of anarmful substances (vapors, gases and dust) in

air of the working zone of the industrial rooms (see appendix 1).

The maximum permissioie conceantration - such concentration of
toxiz substances, which are countained in air of industrial rooms,
which under the daily intluence during unlimitedly prolonged time

cannot cause in the workiny occupational diseases or any divergences

from normal state, detectea by contemporary means of investigation

[(8l.




DOC = 79180102 39

Smallest and is greatest, concentration of the combustible and
(or) dangerously explosive suopstances in air, in interval of which
can occur the ignition or the plast of this mixture fros its contact
with the source of ignitioun, they are called with respect to lower
(NPV) and upper (VPV) concentration inflammability limits, but an

interval between them - regions of ignition.

Is the maximum permissible explosion proof of concentration
(PDVK) of vapors and gases with work with the usesapplication of a
fireslight and sparking instrument - concentration which does not
exce2d 50/0 of valu2 of the lower inflammability limit of this vapor

or gas in air [9].

The usually maximum permissible concentrations are expressed in
milligrams to cubic meter (mg/m3), in milligrams per liter (mg/1l) and
lass often - in grams to the cubic metex. (/0% of-the aiv:

dangarously explosive - in the percents by vo!ﬁle'(Vol. 0/0) .

In the literature, especially in foreign, frequently is
encountared the expression of substance concentration in parts to
millions rrt, or, which is the same thing, the content of substance

in milliliters to the cubic meter of air.
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The limits of the measurement of gas anmalyzer - small and great r
value of the concentraticns of the determined component within limits -
of which the instrument accomplisnes/realizes a measurement with an

error that not exceeding the given one.

Range of measurement ~ interval of the values of the
concentration of determined component, close to margins of

measurement of gas analyzer.

The automatic gas analyzers, intended for a work in two or more
di fferent ranges of the concentrations, limited each by the specific r
pair of the num2rical values of tne lower and upper limits of

k
measurement, are called multirange. !
|

Distinguish also zero (lower limit of measurement is equal to 0)

't‘ and suppressed zero (lower limit of measurement is different froa 0)

ranges measurenments,
Page 26.

Common absolute readiny error of gas-analytic instrument -

totality of its fundamental error and series/number of the additional

e e ——
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particular errors, which characterize the stability of instrument to ;;
various kinds to effects, under operating conditions,
fhndamental absolute eiror - the common absolute reading error

of gas analyzer, determined under standard conditions of this

operation.

The fundamental given error - the fundamental absolute error, in
reference to the range of the measurement of instrument and expressed

in percentages of this ranyge
n—c
| YR .
V=, =G, 10

vhere N. - readings with the transmission of control gaseous mixture,

Vol. o/0 content of the determined component;

C - actual content of the determined component in control
gaseous mixture, Vol. o/0 (accoraing to specifications to this ]

mixture) ; 5

N-C - fundamental absolute reading error of the instrument;

C, - the upper limit of the measurement of gas analyzer, Vol.

0/0;
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C, - lower limit of the measurement of gas analyzer, Vol. o/0;
C4-C, - range of the measurement of gas analyzer, Vol. o/0.

The value of a fundamental error of gas analyzer is determined

under the following normal (calibrated) conditions for its

|

5

ax ploitation; &
Mmbient temperature of 20%2°C;

é%lative humidity of environment 30-800/0;3

ﬁtuospheric pressure 745t<5 am Hg (99.323.3 kN/m2)

b 1
:j Supply voltage within limits of +100/0 from the nominal value of i3
4 line voltage of feed (220, 127 V);

fiequency in limits of #10/0 from nominal value (50 Hz) 3 i

The composition and the parameters of the analyzed gas /

(temperature, pressure, humidaty, expenditure/consuaption,

concentrations of immeasuraple components, etc.) must correspond to
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calibration ones and they must not cause additional errors.

Adlitional absolute error - change in the readings, caused by
the divergence of value of one of the environmental factors froa the
nominal value, which corresponds to standard conditions for the
exploitation of instrument, uader which is determined fundamental

error of its readings,

The additional given error - the additional absolute error, in
reference to the range of tne measurement of instrument and expressed

in percentages of this range.

From a large number of factors, which call additional errors,
are standardized only those, that have vital importance for the
selected method of analysis and for the givem construction/design of

instrument.

Page 27.

Additional errors are standardized separately for each of the
influencing factors. Most trejuentiy are indicated the errors, which

appear from the change:

environmental parameters (teaperature, atmospheric pressure,
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relative humidity) ;

the parameters of the analyzed gaseous mixtura (temperature,

pressure, expenditure/consumption through the sensor, the contents of

undefined components);

the parameters of the network/grid of feed (voltage, frequency).

Under operating conditions under the simultaneous influence of
several factors appears suamary Juadratic additional error Ag. which X
{ is defined as square root rrom the sum of the squares of ?;

corresponding particular additaonal errors 3. Por contemporary

automatic and semiautomatic gas analyzers, according to GOST
[All-union State Standard] 13320-67 [ 10], the standardized value of £
particular addi+tiocnal errors (poy each individually) must not exceed

half of the absolute value of tne tundamental given error.

In this case the value of summary quadratic additional error

h must comprise not more than 1.2 values of the fundamental given

|
1
E arror: EJ

Bpa =Y+ + . +8 <1

j Class of instrument accuracy - characteristic of instrument,
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which uses for *ne e@valuation/estimate of its precision
possibilities, numerically equal to the absolute value of the
established/installed for tnis instrument tundamental given error and
vhich is determining the maximum permissible values of many

metrolojical indices of instrument.

Sensitivity of gas-analytic iastrument - relation of the
displacement/movement of tne indicator of measuring unit
(arrow/pointer, foil) and to the change in the concentration of the

determined component, wnich caused this displacement/movement.

Threshold of respoase - small change in the value of the
concantration of the determinea component, capable of causing a least

changye of reading the measuring iastrument.

Time lag of readings of gyas analyzer (inertness) - the time,
which passed from the moment/torque of changing the value of the
concentration of the determined component at the input into the
sansor of gas analyzer (input signal to the moment/torque of the
establishment of the readinys, which corresponds to the value of this

concentration, with precision withain the limits of fundamental error.

fke inertness of readings of gas analyzer is the important

charactaeristic, very whicn is fregquently determining the possibility
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of applying the gas analyzer i1im this specific case, especially during

utilization in automatic control systems or in the systeas of

emergency protaction systew ana Sagnaling. ';
! Page 28,
Time it b2gan reactions - time interval frcm the time of a

chanje in th2 concentration of the determired component at the input
into the sensor of gas analyzer to the moment/torque of the beginning

£ a charge in the output sensor signal. |

Dapending on the time of the beginning of reaction gas analyzers

| can be divided into three pasic yroups:

(7 ) Tpynna 1 2 3
(oDBpevs navana pearwposamms, [3) )
e . L. L., lg 10 1030 cfi‘n/ne 20

o

Key: (1). Group. (2). Time pbegan reactions, s. (3). to. (4). it is

more than.

Starting time - time interval from the moment/torque of the :

fulfillment by the operatiny persoannel of all periodic servicing on }

the preparation of gas-anaiytic instrument for exploitation to the

| moment/torque of the estaovlishment of his permanent output signal.
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1.3. Forms of the performance of yas-analytic instruments. {

According to a number of separate blocks, which generate in
totality the assembly or gyas-analytic instrument and which perfora
the specific fundam2ntal aud auxiliary process/operations of gas
analysis, all automatic gas-analytic instruments subdivide as

follows:

' monoblock - structurasly/coustructurally carried out in one

housing, general/common/total for all functional links, entering the

assembly of the instrument;

multiblnck - structucally/constructurally carried out in two or ]
more separa*ely assembled nousinys, in each of which are included one

| or several functional links, making up the assembly of instrument.

Devendirg o2n the¢ possivariity of displacement/movement during
exploitation automatic yds-anaiytic instruments can be stationary and

transferable,

By the character or mountiiuy are distinguished the following

e

forms of strucenral-assemplingy pertormance of the stationary
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{ jas-analytic instruments:
wall - foreseeing the wouantinyg of instrument on the wall of the !‘
roon;

frame - a joint mounting of ail functional links of gas-analytic

instrumerts of auxilople on metallaic girder frame, intended for the

individual mounting;
Page 29.

panel - providing the wountiny of instrument on the panel of the
: | vertical panel, intended ror a wmouuting on it of KIP and control

' instruments; : !

cabinet - characterastic that the instrument is

structurally/constructuraliy mounted on cabinet type panel.

Depending »n that, for waat operating conditions is intended one
or another the instrument, tnere are two basic groups of the (
p:rformance of the automatic gJas—-analytic instruments: the

instruments of normal performance and the instruments of special

performance.
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The instruments of normal pertormance are intended for a work in
irdustrial rooms with standard conaitions for the exploitation; to
them are not pres=nted special requirements in the ratio of their

stability to different kinds or external agents.

For protection from the etrect of harmful factors on the work of
gas-analytic instruments are provided for different forms of the
special design concept ot tnese instruments [10], caused by specific

(1ifferent from normal c¢nes) operating conditions.

Stability to the effect of aliferent factors of the environment

provide the following forms of performance:

that dustproofed - foreseeing protection from the penetration of
dust from surrounding air inside tne housing of instrument with the
blowing of it under certain coanditions, also, during preset time by

air of the specific dustiness;

splashproof - foreseeing protection from the penetration of
splashingy of water from tne sucrounding spaces inside housing
instrument with polishing of it unaer certain conditions, also,

during preset time by rain of the prescribed/assigned intensity;

that water-proofed - tureseeing protection from penetration
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inside the housing of the i1ustrument of water with its drenching
outside by the water jet or the prescribed/assigned pressure head

from the prescribed/assiguned distance during the specific time;

waterproofed - foreseeiny protection from penetration inside the
housing of th= instrument or water during its immersion into water at

the prescribed/assigned dzpth during the specific tinme.
Page 30.

tropical - ensuring normal efrfect/action of instrument under
conditions of *he tropicai climate of the specific type (moist or

ary) ;

airtight - design concept, wnich ensures the specific strength
and the density (tightness) of housing, adjusted by the testing by
outside hydraulic and witnin by tne pneumatic pressure of the

assigned magnitude;

corrosion-resistant - toreseeing protection from the which
destroys effects specific corrosive gas or group oi gases found in
surrounding air (in the analyzed mixture of gases) in the limits of

the prescribed/assigned ranye by gas concentration.

iR

RS PP,
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Depending or stability to mecnanical effects are distinguished

the instruments by their design concept:

Vibration-resistant - operaring fitly under conditions for the
irduced vibration of the prescriveas/assigned form and duration, the
characterized by the2 speciric range frequencies and amplitudes

(accelerations)

vibration-proof - working fitly after the effect of the

vibration of the prescriuveu/assigued form and duration;

shaking-resistant - operating fitly under conditions of the
irduced shaker, characterized by specific ranges of the average/mean
values of frequancies and accelerations, and also by duration of the

effect:

shake-proof - workiny fitly after the effect of the shaker of

the prescribed/assigned torm and duration;:

shock resistant - fitly working after the effect of the shock
jolts, characterized by tnat determined range of thne values of their

quantity, frequency, accelerations (energy of impacts) and duration.

There is also design concept of the gas-analytic instruments,
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which ensures their stability to tne effect of electromagnetic and

radioactive emissions.

the large subgroup of the gas-analytic instruments of special
performance present the explilosion-proof instruments whose design

concept providass safety from uses/application in dangerously explosive

rooms.

Page 31,

These instruments depending on the level of blast shield are

subdivided into thes following groups:

1) the instrumsnts of increased reliability against blast - the
design concept vrovides fo. resources and measures, which impede the
i onset of sparks, of electric darcs and heating, and provides blast

shield only in *he mode/conditions of their normal operation;

2) explosion proof instruments - the design concept provides for
protective measures from the bidast of the surrounding dangerously
explosive gas-, vapor- and dusty mixture as a result of the actions

of sparks, of electric arcs or heated surfaces with normal operation

and durinqg the probable damayas;

.,
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3) the instruments, explosion proof with any numbers of damages,
the design conc2pt provida tor protective measures from the
ef fectsaction of sparks cr electric arcs with normal operation and
with the unlimited number ot damayes of any elements/cells with

exception of the protective elemeuts of sparkproof systeams.

Depending on level the blast shields, and also the explosion
hazard of the medium for waich this instrument is acknowledged
explosion-proof, th2 "rules of the preparation/manufacture of
explosion-proof and mining electrical equipment" (PIVRE)
establish/install the foliowinj conventional de2signations of the

performance of instruments.

In the first place is placed the letter, which designates the

level of the blast shield:
the increased reliability
against blast..... H

is e2xplosion proof..... B

explosion proof duriny any damages ... ¥ O.

-
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Further as sign of the level of blast shield is indicated (in the
second place the highest category and (in the third place) the
highest group of the dangerously explosive mixture for which this

instrument is acknowledyed explosion-proof (see appendix 2).

Thus, for instance, instrument, which has "explosion proof"
parformance for the substances of the 3rd category of group T4 will
have an index of blast shield B3T4, performance of "increased
reliability against blast" for the substances of the 4th category of

group T3-H4T3 and so forth.

In explosion-proof performance are usually released only the
sansors and auxilople to gyas analyzers and gas indicator. Electrical
units and secondary instruments nave most frequently general-purpose

parformance and ars established/installed in explosion proof roonms.
Page 32.

1.4, Safety eovaluation and reiiability of automatic gas analyzers and

gas indicators.,

In fire and dangerously explosive productions the safety of the

instruments of automation plays very important role. As is known,, so

that would occur the blast, is necessary, first of all, the presence
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in air of the dangerous coucentration of vapors and gases. However,
in the gassed room blast can occutr only upon the appearance of a
source of ignitaion - electiic discharge (friend, spark), incandescent

to dangerous temperatures contdacts, etc.

Therefore the safety ot 1ustruments must be rated/estimated,
first of all, hy the probavility of the occurence of blast or
ignition under *he rormal or emergency conditions for their

exploita*ion.

From this noint of view ali 1nstruments can be divided into two

groups:

instruments without the useyzapplication of the electric energy:

instruments with the use/agplication of electric energy.

The instruments of the farst group are absolutely safe, since

cannot be reason the appearances of sources of ignition.

The automatic gas amalyzers in question and gas indicators with

small exception are relatea to tne instruments, which work with the

use/application of the electric energy.

i
H
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The instruments of tnis grcup depending on the deyree of safety
are subdivided into usual ones and explosion-proof ones [ 10].
Instruments usual (general-purpose performance) almost always can be
the reason for blast under conaitions for dangerously explosive
productions. Therefore their use/application in dangerously explosive

rooms is not allowed/assumed (PUE, Qhapter VII-3).

As an exception is allowed/assumed the installation of the
sensors of the instruments of normal performance in dangerously
explosive rooms und=r tne condition for their arrangement within the
airtight cabinets, air-blown or inert gas under overpressure with its
overshoot in the atmosphere beyona the limits of dangerously

explosive room (PUE, Chapter Vii-3/27).

Page 33.

The degree of the safety of explosion-proof instruments is
caused by their, first ot ail, daasign concept, which ensures the
appropriate protection or the estaplishment of safe parameters of the
used in them electrical eanergy in accordance with the requirements of
the axisting PIVRE [ 11]). Tnerefore the evalua*ion/estimate of the
degree of the safety of tause instruments is reduced to the

evaluation/estimate of their aesiyn concept, which allows (or not

making it possible) to use an instrument in dangerously explosive
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rooms of the correspondiny class,

Table 1 gives the saiety evaluation of automatic and
semiautomatic gas analyzers ana gas indicators of explosion-proof
performanrce depanding on tane form of performance with the indication
of the class of room, and aiso categories and group of the
inflammability of the dangyerously explosive media, in which is

allowed/assumed the usesapplication of thesa instruments.

During the exploitation oif automatic gas analyzers and gas
indicators together with safety less important value has reliability

of these instruments vhicn 1s caused by their mainly reliability.

By reliability is undecrstood the property of instrument (device)
to retain fitness for wcrk auring the prescribed/assigned time

interval under certain conditions of exploitation.

The reliability of instruments is defined by the time of the
failure-free operation T or as accept it to call, by operation time
by malfunctions and by rate ot failures A\, which are connected with

the following d4=2pendence:

Amp

The evaluation/estimate of 1nstrument accuracy, in particular,

.,

e e e e s ‘.
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automatic gas analyzers and Jds 1ndicators bears probabilistic

character, sincs +he fundamental i1andices of reliability are values g
accidental, and the metncds or their determination are based on f?
4

collection and processing of statistical information.

Th2> collection cf statistical material for determining
reliability is accomplished/realized directly during the normal
exploitation of instruments (controlled exploitation) or by the bench
tests by a the manufacturer under conditions, stipulated in the

certificate of this instrumenct,
Pages 34 and 35. Ef

Over a number of years some specialized organizations as, for t;
axample, special design bureau of the analytical instrument
manufacture (SKBAP) of the 4cademy of Sciences of the USSR
experimental design office of the automation (OKBA) of ministry
chemical industry of the USSR, etc., investigate the instrument
accuracy and resources of automation. As a result of works [S5S, 14,
15, 16, 17) conducted is accumulated the material, which makes it i3
possible tentatively to judye avout the degree of reliability of the
separate types of automatic and semiautomatic gas analyzers and gas
indicators used for determininy tne toxic and dangerously explosive

substances in air of industrial rooms. the fundamental information

. . oy PO
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about reliabhility level or tnese instruments, borrowed from the works
pointed out above, taking into account the data of controlled
operation of some instrumentrs, conducted by All-Union scientific
research institute safety engineering in chemical industry
(VNIITBKhP), is given in Taole 2. These data are related only to the
failures, revealed in the process of the work of instruments on the
spot of installation (under operating conditions) and they do not
consider the concealed/iatent {(metrological) failures, occurring due
to the excess of the permissipie errors of measurement and
revealed/detect2d only whiie conducting of plarned

checks/verifications and respairs.

For many instruments the large part of the failures falls in the

fraction/portion of metrological failures. Therefore the given data

are somewhat hiqgh.
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.

Notes: 1, Tabla is comprised in accordance with requirements of

PIVF (section II) [12], PiVaE (@napter 1.2, 1.3) (11] and of PUE

(@hapter vII-3) [131.

2. Conventinnal desijuations according to PIVE is accepted in
dependence on form of blast shield and the highest category and group
in dangerously explosive mixture ror which this instrument is
acknowledged <xnlosion-proor. Tne conventional designations according

to PIVRE is re~=2ived in dependence on the level of blast shield and

as the highest of cateqorids and gJcoup in the dangerously explosive
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mixture tor which this 1nstruaent 1s acknowledyged by explosive
shielded, and the form ot viast shield is indicated separately.
ll_f_'
3. Sign W™ gshowed clLass cf room medium (category for which this

instrument is intended.

4, Categories of dangerously explosive mixtures indicated are
limited by enumeration of supstances, to which calibrates itself this

instrument.

Key: (1). Type of instrum2nt. (<). level of blast shield. (3). Form
of blast shield. (4). conventional designations. (5). Class of room.
(6) . Dangerously explosive mixtures. (7). accordingly. (8). Category.
(3) . Group. (10). Explosion proof. (11). spark safety with
explosive-nonexplosive elements/cells, (12). methane. (13). Then.
(14). sulfur =ther. (15). hyarogen. (16). Explosion proof (sensor).
(V7). Explosion-impermeable snell. (18). Spark safaty. (19). Gamma,

(20). Sigma-1. (21). Explusive-impenetrable shell with sparkproof

elemants/cells. (22). sultfur ether, hydrogen. (23). carbon disulfide.

= S Wi N
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Page 36.

Furthermore, the given by aifrerent researchers values of the
parameters of th=2 reliapility or one and the same types of
instruments are not identical, what is explained, first of all by
deficiencies in the very method of study - the method of controlled
exploitation (difficulty orf organizing the regular collection of
full/total/complete and relianle information, difference in the

conditions for the work of instruuwents on enterprises, etc.).

To reason indicated strength the recommended
2valuaticns/estimates ot tae parauweters of the reliability of the

separate types of instruments, led in Table 2, can be used only as

tentative,

e O

:

PSR
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¥abla 2. Indices of the reliaoility of automatic gas analyzers, gas F

signal devices and indicators [ 5, 14]). '{
() Cpehfine suavexnn napamerpos GeoTxssmocrs
Tsn npnCops amrentedmocrs novous upod-nc‘nru orxas
orxasos A, 1/« T e 4
nreemy o, L 3,8-10-¢ 26000
CrreMm . .. ..., ... 43'1-31(1)93 2300
CBK-3M1 . . . ... ... 12,8-10-% 7800
TIUH6M . . . . . . . .. 21,2.10°3 4700 '1
OKI-2 . ... ... ... 9}.10-8 Y1100
OKI-3 . ... 28-10—% 3570
ory .. ... ... 10,7-10~4 930
QJISS01 . . . .. .. . 19,2-10~¢ 520
(".Curma-1»s . . . . 83-10 1200
wy-FaMma-b* . 10-10-¢ 1000

\ Key: (1. Type of instrument. (<). Averages/mean values of parameters
of reliability. (3). intensity of rlow of failures X\, 1/h. (4).

working to failure T, ne. (5). Sigma -1 1,

‘ FOOTNOTE 1. Are given tne data cf oench tests. ENDFOOTNOTE. ]

(6) . Gamma-1 1?,

1.5. Selection, installation and operating condition of automatic gas

analyzers and gas signaiing devices.

Taking in%*o account the specaric ones of working conditions of

the chemical and petroleum refining productions, and also the

increased fire and explosion hazard of the separate processes of
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these productions, 1t 1s necessarCy with special attention to be
related to the selecticn of the instruments of automatic check and
protection and, in particular, to the selecticn of automatic gas
analyzers and gas signaliny devices for determining the toxic and

dangerously explosive substances in air of industrial rooas.
Page 37.

When selecting and settiny up of these instruments one should,
first of all, track the conformity of the form of the performance of
instrument to the conditions in which it will work (see 1.3 the
"f%rms of the parformance of gas—analytic instruments"). The
instruments, which one must estaonlish/install in dangerously
explosive rooms, must be 1n tne explosion-proof performance,'which
corresponds to those cateyories anu groups of the dangerously
explosive mixtures which can pe formed in this room (see 1.4 "Safety
evaluations and reliability of automatic gas analyzers and gas signal
devices"). FPor the correct saeiection of gas analyzer and its
completing auxilople it is necessary to have information in the space
of the questionnaire (see:ﬁypendlx 3), where are indicated the
designation of the measurea component, the full/total/complete
composition of the analyzed gas-air mixture, the limits of

mrasurement, permitted an <rror ot measurement and time lag,

characteristic of the place ot the sanmpling of air, setting up of

kT
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sensor and secondary instrument, etc. When selecting the scales of
device one should be guided by the data about the limiting
concentrations of the det2rmined component in air of the working zone

of the industrial rooms (see Rbpendix .

As a rule, measurements at tane very beginning of the scale do
not make, since is the nedarer operating point at the beginning of the
scale, the greater the error of measurement. Therefore the scale is
selected in such a way that tae value of operating point (signalled
or controllable/controlled/iuspected value cf concentration) it would
be located in zone, close to 2/34 upper values of the scale. When
selecting of gas analyzer (yas siynal device), necessary as the
sensor of the system of automatic grotection and signaling, it is
necessary to keep in mind tnat the signaling systenms of
concentrations of combustible ygyases sufficient for explosion and
vapors must put out signal with the concentration of these substances
in air in limits of 5-5Uo0/0 from NPV, but toxic - with the

concentration, =2qual to EDK.

puring the setting up of automatic gas analyzers and gas signal
devices, and also auxilople to thea in industrial shops it is
necessary to consider rules and reguirements, caused by the design
special features/peculiarities of these instruments and by the

specific character of their exploitation under these production
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conditions.
Page 38.

Setting up and servicing or gas analyzers must te
accomplished/realized in accordance with assemblinj-operating
instructions applied to each instrument. Besides the specific
conditions, stipulated in assembling-operating instructions, there
are general considerations, whicn should be been guided during
setting up, mounting and exploitation of automatic gas analyzers and

qgas signal devices. Let us point out some of thenm.

1. Automatic instruments for control/checking in air of
concentrations of gases and vapors sufficient for explosion it is
necessary establish in all rooms where is possible
liberation/isolation of compustible gases and vapors of inflammable

liquids.

In those rooms where 1is possibple the liberation/isolation of
vapors and gases of sulfurous, chloride, cvanide and phosphoric
connections, instead of gas signal devices of combustible
concentrations it is necessary to establish/install gas signal

devices PDK. This is causad by the fact that gas signal devices of of

pre-explosion concentrations (predominantly thermochemical) go out of

e e

- o -
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order due to poisoning of piatinum catalyst by sulfurous, chloride,
cyanide and phosphoric connections in the concentrations higher than

PDK.

In the rooms where are established/installed the gas analyzers
{(or gas signal devices) or PDK of toxic substances in air,
instruments for determining the preexplosive dangerous concentrations

of these substances, as a rule, are not established/installed.

2. Automatic devices for monitoring of content of toxic
substances in air must be placed in all rooms vwhere is possible
liberation/isolation of harmful vapors and gases, indicated in SN

245-63 (including additions to then).

3. Test/sample of air for determining concentrations of toxic
substances should be selected/taken in rooms at work sites at height
of 1.5-1.,7 m. In this case it 1s necessary to establish/install not

less than one sensor to every <JU0 m? of the area of room [18].

4. Sampling devices of gas analyzers of gas signal devices of
preexplosive concentrations snould be placed in region of nmost

probable sources of gas evolutiones.

Page 139,

- -
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Along height their rooms arrange/locate, taking into account the
vapor density and gases (it is compulsory to correct for
temperature). Por industrial rooms with small heat evolution it is
possible to recommend the following arrangement/position of the

points of sampling:

vith liberation/isolation of light gases with density on the

basis of air less than 1 - at tane neight of 0.5-0.7 m above the

source;

with gas evolution with the density on the basis of air, equal

to 1, but not more than 1.5, at the height of source or it is lower

than the source not more than on 0.6-0.7 nm;

with gas evolution and vapors with the density on the basis of
air of more than 1.5 - at tne neiyant not more than 0.5 m above the

floor/sex.

5. Saapling of tube in place of sampling of air must be finished

with those turned downwara ftuannel of diimeters not less than 100 nmm,.

6. Distance from sita of installation of sampling device to site

.

PRI
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of installation of sensor must be shortast for safasguard of swmallest

instrument lag.

7. Sensor of gas analyzer must be established/installed on
stable foundation and shielded rroam vibrations and jolts, As a rule,
sensor is assembled cn the special panel, adjusted near from the
place of sampling. Here, on tne panel of sensor or near from it on
the special framework, are assempbled some auxilople (power supply

unit, filters, stimulus of expenditure/consumgtion, etc.).

With the significant liberations/isolations of dust in room or
in the case of the danger of machaaical damage the sensor should be
asseambled in cabinet type panel., The panel of sensor should be
established/installed in the places of convenient ones for %i
maintenance/servicing and repairs. The temperature in the site of
installation of sensors must be from 5 tc¢ 50°C, and relative humidity

- from 30 to 80o0,0.

8. Gas line, which supplies analyzed gas-air amixture from point
of selection to sensor of gyas analyzer, must be airtight and
prevented from choking. The mounting of gas line must allow for
its purging, and also periodic cleanup of gas-bleeding felling

without its dismantling.
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9. Material of tubes, armature, adapters and other
elements/cells of tube route must possess corrosion resistance to

effect of analyzed and environment.
Page 40,

Gas line from sampling device to sensor in the majority of the cases
is prepared from s=amless small tubes made of the carbide and
stainless steel, and in certain cases - from copper small tubes. The
sizes/dimensions of the gas-teesdiny tubes (diameter and wall
thickness) are determinea by the construction/design of

connecting pipes and by the tecannical specifications, imposed on gas
analyzer and to an entire gas-analytic setting up (for example, the
permissible time lag, the expeaditure/consumption of the analyzed

gas—-air mixture, etc.).

The use/application of small-diameter tubes {less than 8 mm) is
not recommended, since the decrease of diameter can lead to choking
of tubes and to an increase in the instrument lag. Recently for the
binding of separate blocks, and for transporting tests/samples also
use axtensively the nonmetallic ones of the tube: polyethylene,
polychlorovinyl, etc. The uses/application of plastic tubes instead of

the metallic ones is preferable especially under conditions of

agressive media (transported on conduits/manifolds and that

T Ay
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surrounding), in damp/crude rooms, and also in the presence of
vibrations and jolts., Pclycthylenu tubes one should use for outer (in
the open air) and internal (in rooms) wirings; polychlorovinly - for

interior wirings and fecr wiring 1n panels and f2apd s «

10. Used as sacondary instruwents to gas analyzers electron
potentiometers, comparators and balanced bridges can be assembled
either on general/common/total panels of instruments of technological
monitoring and automatic control or on separate panels. In this case
it is necessary to keepr in mind that these instruments can be
referred from sensors toc the limited distance, which makes it
possible to observe of readinys during adjustment and adjustment of
gas analyzers. The ccnditions for mounting and exploiting the
sacondary instruments usuaily are specified in appropriate

assembling-operating instructions to these instruments.
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Page 41,

2. Gas analyzers, gas signal devices and indicators for deterpining '{

the dangerously =xplosive and combustible substances in air.
2. 1. Instruments for detecmining hydrogen.

Por determining hydrogen in air of industrial rooms are used,
first of all, the staticpary automatic gas analyzer of TP1116M and

transferable gas analyzer TP1123a.

Besides these instrumeants for determining hydrogen it is
possible to use: a signal indicator of combustible gases éiZu-qu, a }
signal indicator SVX-4M1, transterable analyzer of PGF2MI-IUA,
transferable indicator LVP-1 (described in section 2.4.,) and gas

detector interference GIK-1, described in section 2. 2.
Stationary automatic gas analyzer of TP11164.

Instrument is developed by SKB of the analytical instrument 3

manufacture of the AS USSR and 1s released:by the series

y./yu plant of gas analyzers. ﬂ‘
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Designation/purpose. sas analyzer is intended for the continuous
automatic measurement of the content of hydrogen in multicomponent

gaseous mixtures, and also in air of industrial rooms.

Operating principle. The effect/action of gas analyz2r is based
on the utilization of a dependence of the heat conductivity of the
analyzed mixture on the conteat in it of hydrogen, since the heat
conductivity of hydrogen considerably higher than heat conductivity

of each other, unmeasurable components.

Page 42,

In gas analyzer is applied a compensation-bridge measuring circuit,
vhich consists of two bridygyes - worker and comparative. The relation
of two voltages, which appear 1n the diagonals of these bridges, is

supplied to the input of the electron indicating device.

Structural-assembly performance. A gas analyzer has the
water-proofed, shock-vitration-proof performance and it is
explosive~-shielded througn the yas circuit. The construction/design
of gas analyzer provides its normal operation with prolonged

inclinations/slopes on anyle 159, and also after output from

short-time inclinations/slopes to angle to 459,
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Fig. 2. Gas analyzer of TP111loM. 1 - pressure reducer; 2 - containers i
for the condensate; 3 - Lpanel ot tne gas analyzer; 4 - distritbtuting

‘ block; 5 - electron indicatingy aevice; 6 -~ four-valve signal panel; 7
- doubling instrument; 8 - sensor; 9 - the junction box; 10 -
rotameter with filter; 11 - stiaulus of the flow rate; 12 - blocking
and regulating valve/gqate; 13 - valve change-over switch; 14 -

f control filters; T - frcm the points of the selection of analyzed

mixture; II - compra2ssed air; LII - to signalling device.

Page 43,

Into the assembly ot yas analyzer enter: the jas analyzer of

TP1116M on panel with the aouated on it blocks (receiver, electron !

R

indicating device EK-1, distrivuting block RB-3, control filters - 4

|
!

Dadbinaale . a4 Y
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pieces, rotameter with f1iiter, valve/gate steaming-controlling VR-2,
valve/gate - switch, choka/throttie, stimulus of flow rate PR-8, fire
vall - 9 pieces); containers rfor a condensate - S pieces, doubling
indicating device GTG-1, signai panel four-valve, air reductor

VK'O. S-

Auxilople are selected accoruing to the data of questionnaire
and are supplied additionaliy together with gas analyzer. All blocks
and nodes of instrument, enterinyg the assembly of gas analyzer, with
exception of outside devices (containers for a condensate, the
doubling indicating device, tne siynal panel of four-valve and air
reductor), are mounted on the panel-type board. The arrangement of
blocks and auxiliary nodes on tne panel of gas analyzer is shown in
Fig. 2, there is depicted the diayram of external gas and =lectrical
connections of gas analyzer, in accordance with which is produced the

gounting.
FPundamental technical and performauce data.
Range of measurement, Vol. 0/0 e« 0-6.

Threshold of response, VOl. 0/0 aee 0st.

Pundamental error, o/o trom tne range of the measurement ... ¥2J
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AMlditional errors do not exceed the following values {(in the Vol. o/0

concentration of hydrogen):

from a change in the ambient temperature for each of 10°C ...

+-0.1,

from a change in the reldative humidity of the analyzed mixture

from 45 to 980/0 at an amoient teamperature to 50°C ... +-0.6. ’
from a change in the supply voltage on +-13V from 127V ...10.1.
Parameters of the analyzed mixture ;

temperatura, °9C ... 5-50,

atmospheric pressure, mm Hg {(kN/m2) ... 720-920 (96-123).

relative humidity, 0/0 ee. 43-98. ,

flow rate, %h ... 90.

' Starting time, min ... S. %
!
|
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Time lag of readings of gas analyzsr, min ... 1.

Duration of mesasurment 1in one poiat (with the automatic changeover),

min 2 &ae 2.

The limits of the ad justaonle valuas of hydrogen concentrations upon
reaching of which occurs the wear of stations of the electron
indicating devica, Vol. €/0 oee Qol-0.5; 1.2-1.7; 2.5-3.0.

Supply voltage at the freguency of 50 Hz, V ... 127.

Required power, W ... 200.

Clearance of the panel ot gyas analyzer, nm ... 530x735x240.

Weight, kg

the assembly of gas 4analyzer on panel ... 55.

full/total/complete assenply with outside device ... 70.

Page Uu,
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Gas analyzer it provides:
s
uninterrupted air bleeu for analysis alternately of four points

(rooms) with th2 automatic changyeover of the points of the selection:

air bleed from one of the points, connected by hand (with the

connected distributor) during tne unlimited time;

‘ the wear of the signal system of the electron indicating device
upon reaching in that analyzed of air of one cf the three rating

values of hydrogen concerntration;

, the redundancy of readinys at a distance with the outside '3

indicating device with the simultaaneous light signaling of the number

1 of the point of the selection of the analyzed mixture.
Mounting conditions and mounting. Gas analyzer must b2
established/installed in explosion proof room with the following

environmental parameters:

temperatura, OC eue 5-40a 8
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relative humidity, 0/0 ... to 98.

Panel with gas analyzer 1s not recommended to establish/install
near the powerful/thick sources of variable electron-magnetic fielis
{electric motors, transtormers, etcC.). fbr checking zero gas
analyzers must be provided ror the feed line c¢f pure air from main

line or from tank/balloon.

Maximum length of the iline of communications:

from the point of the selection of the analyzed mixture to the

panel of gas analyzer, @ ... 25
from panel to the dcubling instrument, ® ... 100. '
[ Light signal panel saould be established/installed about the
"y doubling instrument takiny into account the need for simultaneous
observation of dial face and signai lamps of signal panel.

Page 45. 2

Transferable gas analyzer TP11.4.

JE——

Instrument (Fig. 3) 1is developed by SKB of tha analytical
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instrument manufacture o. ue AS USSR (Leningrad) and is released by

the series VYyva plant oL gas analyzers,

Designation/purpose. Gas anaiyzer is intended for incidental
measuring of the content or hydrogen in gas-air mixtures, including -

in air of industrial rocms.

Operating principle. The etffect/action of gas analyzer is based
on heat conductivity. Is applied two~-bridge compensation comparative
measuring circuit. The measurement of the content of hydrogen in the
analyzed mixtur2 (air) is reducea to the comparison of voltage in the
diagonal of working bridge with voltage in the diagonal of
comparative bridge. The comparison (balancing) of voltages is

produced by hand by displacing the wiper/slide of rheochord.

The moment/torque cof eguilibraium is fixed/recorded on
galvanometar., With the waper/slide of rheochord is bonded the scale,
graduated in the percentayjyes of hydrogen, according to which at
moment /torque the equilikria oz diagram take a reading of hydrogen

concentration,

Structural-assemblingy performance. Gas analyzer is

vibration-proof, shock resistant, splashproof.
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Fig. 3. Gas analyzer TEBE1124,

Page U6,

According to thes d=2gree of bplast snield +h2 instrument has normal

performance with sparkproot input and is intended
explosion-proof rooms. Instrument TP1123 can also
tropical performance (modirication TP1123-T). Gas
supplied from the salf-ccatained source of direct
batteries) or from the net of aitveinating current

supply unit), which has tae connecting cable with

for a work in

be released in
analyzer is

currant (dry
through plug (power

a length of 5 m.

Into the assembly ot gas analyzer enter: the gas analyzer, power

supply urit (plug), assewoly of interchangeable dry batteries of the

type "Saturn® (for TP1123) or type “Mars" (for TP1123-T). All nodes
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of gas analyzer are mountea in the steel housing, closed froam above
by duralumin panel and yeneral/coamon/total ccver/cap (see Fig. 3).
FPor the transference of instrument is used the belt, fixed to

housings.
Fundamental technical and performance data.
Range of measurzsment, Vole 0/0 s« O-U.
Threshold of response, Vol. 0/0 eee 0.05.
Fundasental error, Vol. o/0

vith feed from dry tatteries ... +-0.15.

with feed from the nat of single-phase alternating current ...

"O. 2-

Additional error do not exceed the following values (Vol. o/o0

concentration of hydrogen):

from a change in the ambient temperature for each of 10°C (to

50°C) ses "-0-1.

LS RN

e eV

e madiiai

e

A T T




——

poC = 79180103 PAGE 4/*7%"’

from a change in the relative humidity of the analyzed gaseous

mixture from 70 to 980/0 4t an ampient temperature to 50°C ... +-0.2.

from a change in the conteat of immeasurable components within

the prescribed/assigned 1limits e +-0. 15,

from a change in the supply voltage on +-0.5V from 2.5V with the

feed of instrum=nt from dry bpatteries ... +-0,2.
from a change in the supply voltage on ¢-6.5V from 127V with the feed
of instrument from the net otf single-phase alternating current ...
’-001.
Parameters of the analyzed mixture
temperature, °C

for TP1123 ... 5-50.

for TP1123-T ... froa ~-10 to 55.

atmospheric pressure, mm Hg (kN/m2) ... 700-900 (93-120).

relative humidity, 0/0 .« 70-98.

-
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Environmental parameters
temperature, °C ... 9550.
relative humidity, o/0 ... to 98.

ﬂuration of one measurment, Al0 ese 2.

Number of measurments without the overcharge cf dry cells ... 400.

Supply voltage, V.,

from batteries of the type of "Saturn™ ... 2.5+-0.5.

from the net of alternatiny current at the frequency

LN 127.

Clearance, omr ... 254x100x135,

Weight of gas analyzer (without plug), kg ... 3.8.

Weight of full/total /comflete asseably, kg ... 8.3.

of 50 Hz

Biad SR
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2.2. Instruments for determining methane.

For determining methaue use tne transferable gas analyzer
TKh2301, transferable gas detzctors GMT~3 and GIK-1, and also
interference gas analyzer 1uA, described below, and also the signal
indicator of the combustipnle Jases of SGG2M—=V2B, signal indicator
SVK-3M1, transferable gas analy<er of PGF2M1-I1A and transferable

| SEL e

indicator IVP-1 (descriped an A i l) .

Ebrtable gas analyzer TKh2301.

Instrument is developed oy SKB of the analytical instrument

| nanufacture of the AS USSR (Leningrad) and in connection with

creation on i*s basis of the more advanced ccnstructions/designs the

industry is not released.

Designation/purpose. Gas analyzer is intended for the incidental

determination of methare concentration in air of industrial rooms. It

can be used for the analysis ot the content in air of the danjerously

- explosive concentrations (to So,/0) of hydrogen, combustible gases and
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vapors.

Operating principle. Tue erfoct/action of instrument is based on r:
the determination of the taermal erfect c¢f the reaction of oxidation |
(combustion) of methane on tne catalytically activz platinun
filament, which is actuatiny arm or the unbilanced measuring bridge. ‘?

During analysis methane, whicun 1s contaiped in air, burns on the

platinum filament of wcrking shoulder slem=2nt/cell, the t- nperature
of filament in this case is raised and its resistor/resistance is

| incr2ased. As a result of tnis is disturbed bridge balance and in its
measuring diagonal appears the current whose value is proporticnal to

methane concentration. The current of unbalance is measured by

! millivoltmeter, connected 1n the diagonal of bridgs=.

Structural-assembliny pertormance. Gas analyzer
explosive-impenetrable, Into tne assembly of instrument enters the

gas analyzer and ths special filter, which uses for cleaning dust,

PR

dioxide of carbon and sulfides from analyzed mixture. The feed of gas
analyzer 1is accomplished/realized rtrom dry battery.
Structurally/constructurally instrument is made in metal housing with .{

3 hinged/reversible cover/cap.

Page 48,
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To housing is attached the pelt tor the transference of instrument.

on the face of panel are darranyed/located the control knobs and

indicating device,

Fundamental technical and performance data.

Ranges of measurement, Vcl. 0/0 «.e 0-2.5; 0-S.

Threshold of response, Vci. 0/0 ¢.. 0.05.

Fundamental error, o/0 from the range of ths

Duration of one measurment, @ih <.« O«5.

Clearance, mm ... 180x150x200.

Weight, kg ... 4.

Transferable gas dztectcr MT-3.

Instrument is developed MakNIl (Makeyev

institute); by indus%ry it was not in series

measurement ... -4,

scientific research

released.

Designation/purpose. vas detector is intended for the episodic
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determination of methane counceuntration in mine

productions/consumptions/generations, and alsc in air of industrial

il

rooms. L

Operating principle. The etfrect/action cf instrument is based on

the comparison of the heat conuuctivity of methane (analyzed mixture) j

.

and pure air. In instrument is applied the bridge measuriang circuit,
which consists of twec measuriuy d4nd two comparative shoulder
elemants/cells. The analyzed mixture th=2y suck through th=2 clkarnels
) in which are placed meisuriag sanoulder elements/cells. The
temperature of measuring :2lements/cells in this case decreases as a
result of the fact that metaane aas greater heat conductivity than
l air, which is located in other two channels; the differently heated f
reasuring and comparative cleuwentsycells will have different
resistors/resistances, A diftereuce in the resistors/resistances 1is
i proportional to th2 content ot metnane in air and is measured by
b galvanometar.
ASuSinbling.
Structural- /] pertormance. Gas detector consists of
following basic parts; the ruover oulb (pump), thz absorber of the ‘
dioxid2 of carbon and water vapors, block of shoulder elements/cells,

galvanometer, rheostat witn rneocnord, change-over switch and dry

battery. All parts of instrument ar~ placed in metal housing with the

opened/disclosed cover/cap. To nousing is attached the belt for the
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transference of instrument. &n tne face of panel are arranged/located
galvanometer, connacting pipes or input and output of that analyzed
mixture, handle of rhecstdatr and nandle of change-over switch.
Fundamental technical and performdace data.

Range of measuremant, Vcl. 0/0 +ea 0-15.

Threshold of response, Vcl. 0/0 «.. 0.1,

Pundamental error, Vol. 0/0 .. *-0.3.

Duration of one pmeasurment, Bin ... 1-2.

Clearance, mm ... 230x130x135,

Weight, kg «.. 5.

Page 49.

Transferable gas detector (interfterom~ter) GIK-1.

Instrument (Fig. U4) 1s developed by VostNII (Ufa) and is

releasel by the series experimental design office of autcmation

T SN -~ Gyt = Sy




DOC = 79180103 PAGE 44’ q\

(OKBA) .

Designation/purpose. vds detector is intended for the periodic
determination of methane coacentrations, hydrcgen and carbon dioxids
in firedamp it is direct in mine workings. #ith the aid of instrumant
it is possible to measure tne concentrations of tha determined

components with their separate and simul*aneous presence in firedanmg.

Operatinjy principle. Tne eirect/action cf instrumant is based on
the measuremen* of the difrference petween the refractive indices of
the light/worll of the analyzeu mixture (firedamp) and pure
atmospheric air. This dirfereuce i1s determined quantitatively from

the displacemen*t of interrerence tringes of their relativaly initial

(zero) position.
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Pig. 4. Fig. 5.

Fig. 4. Gas detector GIK-1.
Fig. 5. Gas analyzer IGA.

Page 50. i
The amount of the displacement ot spectrum is proportional to the E

value of the refractive index ot tne analyzed mixture, which ir turn,

is proportional to the percentage of methane, hydrogen or carbon H

dioxide in this mixture, The retractive indices of 1light/world {
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compare with the passage of the coherent rays/beams through the
standard and measuring channels of the air-gas chamber/camera of
interferometer, filled with respectively pure air and analyzed
gas-air mixture. In contrast to the previously existing
interferometers the instrument GIK-1 is equipped with the new
reference system, which makes it possible to simplify the calculation
of the concentration of the determined compcnents and to reduce the

time of measurment.

Structural-assembling perfcrmance. Gas detector has mining
spark proof performance. The instrument, which is the flat/plane,
poured from silumin quadrangular case, is placed into special case

and is transferred on shoulder strape.

Into the assembly of gas detector enter: the gas detector, the

case of instrument, the ruvoer bulb (pump), rubber tube.
Gas detector is supglied from dry battery.

Fundamental technical and performance data,

Ranges of measurement, Vol. o/o

.ethane cse 0’3-

#
H
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hydrogen ... 0-2.
the dioxide of carbon ... 0-1.
Fundamental error, o/0 from the range of the measurement ... +-S.
Duration of one measurment, min «.. 1.
Clearance, am ... 245x135x75.
Weight, kg ... 2.2,
Interference gas analyzer IGA.

Instrument (Fig. 5) 1s developed by TsSNIL VGSCh of Kuzbass and

is released . in series Novosabirsk Instrument Making Plant.
Designation/purpose. Gas analyzer designed for the incidental
determination of the concentration of methane, dioxide of carbon and

oxygen in firedaump.

Page S1.
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With the aid of instrument it s possible to determine all three

gases with their simultaneous presence in firedamp.

Operating principle. The effect/action of instrument is based on
the phenomenon of the shift of interference fringes as a result of a
change in the composition of tha analyzed gaseous mixture (see the

wfgperating principle" cf gas detector GIK-1).

Structural-assembling pertfcrmance. A gas analyzer has mining,
sparkproof performance. Into the assembly of gas analyzer enter: the
gas analyzer, the case of instrument, the rubber bulb (pump),

absorption tubes with the activated carbon (5 pieces).

Absorption tube serves for absorbing methane from the analyzed
mixture in the case of determining oxygen concentration. Repeated use

of absorption tube is possible only after purging by its pure air.
All nodes of gas analyzer are arranged/located in flat/plane
silumin case, Instrument is placed into special case and is

transferred on belt,

Pandamental technical and performance data.
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Ranges of measurement, Vcl. o/0

nethane ese 0'6.

the dioxide of carbon ... 0-6.

Oxygen LY 5-20 -9.

Pundamental error, Vol. o/0 +-0.3.

Environaental parameters

tenperat“re' °C o ase 10-30.

atmospheric pressure, mnm Hg (kN/m2) ... 720-800 (96-107).

Clearance, nam ,.. 135x82x320.

Ueiqht, kg cee 242,

2.3. Instruments for determining vapors of fuel oils.

P
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For determining the concentration of vapors of some fuel oils in
air of industrial rooms use a transferable gas analyzer GB8-3 and

transferable indicators IVK-1 and pPIV-1, described in this section.,

Furthermore, the concentration of vapors of some fuel oils can
be determined with the aid of the signal indicator of the combustitle
gases of SGG2M¥2B, signal indicator SVK-3M1, transferable gas
analyzer of PGF2M1-I1A and transterable indicator IVP-1, described in

section 2.4.
Page 52.
Transferable gas analyzer GB-3.

Instrument (Fig. 6) 1s developed VNIIOT [BH##u#eT - All-Union
Scientific Research Institute of Work Safety of the VTsSPS]) VTsSSPS
{BUCNE - All-Union CentralTrade-Union Council] and is released

in series V_.\/Y‘d.o plant of gas analyzers.

_Designation/purpose. Gas analyzer is intended for periodic
determination in air of vapors of the gasoline, which contains the
additions of ethyl fluid, also, without them. Presence in the
analyzed air besides vapors of yasoline of any other combustible

vapors and gases decreases the accuracy cf seasuresent.
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Operating principle. The effect/action of instrument is based on
the measurement of thermal affect of the reaction of oxidation
(burning) of vapors of gasoline on the catalytically active platinum
3 filament, which is one of the arms of unbalanced msasuring bridge.
Burning on the surface of placinum filament, the vapors of gasoline
i change the initial temperature of rilament and its electrical
resistance, which in the final analysis leads to the disequilibriunm
j of measuring bridge and appearance in the diagonal of the bridge of
i the current vhose value is proportional to the concentration of

vapors of gasoline in the analyzed amixture.
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Fig. 6. Gas analyzer GB-3.

Page 53.
QSS?pdbLéh?

Structural-:t » performance. Gas analyzer GB~3 is released
in the explosivz-impenetrable pertformance, It is to poured silunmin
housing with th2 hinged/reversible covar/cap under which on paneal are
arranged/located the ccatrol kuaobs and indicating device. To housing

is attached the belt fcr the transference of instrument.

Into set of gas analyzer enter: gas analyzer and two filtering

patrons, used for absorniny vapcrs of tetraethyl l2ad, the dioxides

of carbon and sulfides.
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Pundamental technical and performance data.
Ranges of measurement, %#3 eee 0U-30; 0-150.
Pundamental error, o/o from the range of tha measurement ... +-17,
Environmental parameters
temperature, °C ... from ~20 to 30.
relative humidity, 0/0 ... 25-95,
Feed from two alkaline tatteries of the type KN-10.
Clearance, mm ... 155x2U6x105.

Weight, kg ... 4.5.

Transferable indicator of dangerously explosive concentrations IVK-1.

Instrument (Pig. 7) 1s developed and is released in

series oxperimental design office of automaticn (OKBA).

Designation/purpose. Indicator is intended for the incidental
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indication of pre-explosive, concentrations of vapors of fuel oils
and their mixtures in the atmosrhere of the closed rooms and

capacitance.

Operating principle. The etffact/action instrument is based on
the determination of the thermal effect of the reaction of oxidation
(burning) of vapers of fuel oils on catalytically active platinum
filament., In instrument is applied the schematic of the unbalanced

bridge (it is analogous with instrument GB-3).

Structural-assemblingy performance. Indicator is released in
sparkproof performance with the explosive-impenetrable
elemants/cells; the index or explosive-protection - Izclsulfur

ether/asten (VZT-I, V).!

POOTNOTE !'. Here and thrcuynout in brackets is shown new conventional
designations of the btlast shield orf instrument in accordance with
PLVRE. ENDPOOTNOTE,

Page 54,

Instrument is placed in plastic nousing with the hinged/reversible

cover/cap under vwhich or panel are arranged/lccated the control knobs

and indicating device. On housinyg 1s attached the belt for the
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transference of instrument. Into the assembly of indicator enter: the

indicator, filter FEB, filter air, hose rubber (5 m).

Pilter FEB is used with tne indication cf leaded gasolines and
vapors of fuel oils, whicn coutain sulfides in a quantity of 0.5-1.0
ng/g.

Fundamental technical and perforamance data
!nvironmental parameters
temperature, °C ... froa -1 to 50.
relative humidity, o/0c ... to 80.

atmospheric pressure, mm Hg (kN/m2) ... 750+-30 (100¢-4).

Is permitted the utilization ot an indicator in low-temperature

conditions to -u40°cC.
Time lag of readings of indicator, s ... 1-2,

Initial voltage of supply (from ary batteries of the type KBS-L-0.5),

v LN ] 3.7-

~ g
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Clearance, mm ... 204x132x100. r

Weight, kg ... 3.
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Fig. 7. Indicator IVK-1,

Page 55. "

4
, Instrument is calculdated for the indication of the pre-explosive %
(signal) concentrations (in o/0 from NPV) of vapors of the following i

fuel oils:

| Bemms B70 . . . 13,8 (ATommso Tl . .. 27
! Beusn A72 . . . M Tonmweo TC-1 . . 32
- Ul bexsun A68 . . . 14,6 ) Yatrcnupur . . . 35,5
! U/ Bensug 695/130 . 15 (¢ Cvecs napos suue-
' (P Kepooun . . . . . 17,3 yKasanubix Tonaup 30
() Cuipas ne¢ms 6,5

Key: (1). gasoline. (2). Kerosene. (3). Petrcleum crude. (4).

fuel/propellant. (5) . Mineral spirits. (6). @ixturz of vavors of k

fuels/propellants pointed out aoova. f
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At the values of the conceatrations of the determined ccmponents
indicated the arrow/gpointer orf indicating device is
established/installed in the oeginning of the signal zone, colored

red.

A fundamental error in tne 1ndicator on standard mixture
(gasoline A-72) does not excead +-300/0, and an error of measurement
of indicator on other singyle coumponents must not exceed +-40c/0 of
signal concentration. Error witn tne indication of the mixture of
several components of vapors of fuel oils is located within the

limits frcm +750/0 to -850/0 relative to signal point.
Trans ferable indicator PIV-1.

Instrument PIV-1 (Fig. 38) 1t 1s developed by the experimental

design office of automation (OKBA).

Desiqnation/purpose. Indicator is intended for monitoring and
signaling about the pre-explosive concentraticns of combustible gases
and vapors, and also their mixtures in air of the closed rooas.
Indicator can be used witn colorinyg works in the closed rooms and in
the enterprises, bonded with prcduction cr use/application of

solvents.
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Operating principle. The effect/action of instrument is based on
the thermochemical methcd of tne analysis (see "@perating principle*
of indicator IVK-1). In contrast to analogous designs of instruments
(IVK-1, GB-3, =2tc.) in indicator PiV-1 the analyzed gaseous mixture
is supplied to sensing element witn free convection.

A558mmblun

Structural- /] performance. Instrument has spark-proof

performance with the explosive-impenetrable elements/cells, index of

blast shield I2G (V2T4-I1I,V).
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Page 56.

Indicator consists of sensor, unit of adjustments, relay
assembly, power supply unit, electronic component, measuring
instrument and dynamics which are mounted in aluminum housing. On
front/leading pe«nel they are located knob/button the "current®,
measuring instrument, knoonss/arus/handles of the potentiometers
"zero-setting® and "settinyg of current", which are closed by
cover/cap. Besides in aadition to this on the front/leading panel of
indicator thay are located togyyle switch "connected" and knob/button
the "discharge/break of signal®. On the upper 1id of indicator are
placed the bulbs "signal® and "inclusively®", which are closed with
light-diffusers of fiberglass. In the lower cover/cap of indicator is
located the section for tae power supply unit, which consists of
five, connected in series, storaye batteries/accumulators of the type
KPGK-10D. Indicator is equipped with the device, which feeds sound
and indicating light (discontinuous) ™malfunction" with the burn-out

of shoulder sensing element of measuring bridge.

Fundamental technical and performance data.
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Environmental parameters.
temperature, °C:, from =10 to +50,
relative humidity, o/o:. 3U-8U .

POOTNOTE !. Sometimes it i1s allowed/assumed to 980/0. ENDFOOTNOTE.
atmospheric pressure, mm Hy (KN/m2) :, 750¢-30 (100¢-4),

The time of continuous operation without the recharging of storage

batteries/accumulators, h, 1s not less ... 8.

Signal lag, min ... 1.

Clearance, am:. 275x110x225.

! Weight, kg e« 5.5,
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Pig. 8. Indicator pIV-1.

Page 57.

. A . pre X
Instrument is calculated ror the indication of the A ~explosive

concentrations of the followiny coabustible substances:

t Assnsson Q— .
ofweuy. ,s' :hn— &
rgAsasuersr . . 00505 @ Pacracpurems
Aeron 0,1—1,1 M68 .. . 0,08—08
v Densun . . | . 0.64—0.35 1) Pagmumurens
-Byrmaagerar. .  0,1-—1,} PS. . ... 0,09-0,92
. Bymnosuk i« Convoenv-nadrs  0,07—0,65
cnupr . . . . 0,09—0,85 ) Combdent-xamen- i)
"Kewsoa . . . . 0,06—0,55 HoyroabHui 2,9—28,5 mefa
' Pacreoparem " Toayoa . . . 0,07—0,68
P4. . ... 0,06—0,88 - Vavcnupwr, . 0,08—0,48
@ Pacrsoperems  limumorexcamon  0,06—0,48 i
Mo ... 0,003 (A4 Srmacsuk conpr o.?—},: ‘
[ ‘N STMAUGAROS0NND =1,

Key: (1) . Indication range of Vol. ones 0/0. (2). Amylacetate. (3).

R ., Tl
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Acetona. (4). Gasoline., (3). Butyl acetate. (6). Butyl alcohol. (7).
Xylene. (8). Solvent. (Y). Thinner. (10). Solvent naphtha. (11).
Solvent-coal. (12). mg/l. (13). Toluene. (14). Mineral spirits. (15).

Cyclohexanone. (16). Ethyl alcohol. (17). Ethyl cellosolvs,

With the content in the anaiy<ed mixture of the coambustible
gases indicated, vapors and their amixtures in the range of
concentrations 5-500/0 NPV the indicator puts out the signal of
“concentration" (uninterrupted sound signal and even glow of signal

lamp).

2.4, Instruments for determining combustible qeses, vapors and

their amixtures.

The instruments of tnis Jroup because of their universality make
it possible to determine in air of the industrial rooms of the
concentration of a large gjuantity of different combustible gases,

vapors and their mixtures.

Widest application for these purposes found those described in
this section the stationary automatic gas analyzer mwn3001m, the
signal indicator of combustible gases SGG2M, signal indicator SVK-3M1

and transferable gas analyzer PGFZMI1.

AEETS. A, A e R L i o L LIy T
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To this group of instruments should be also related transferable

s“fl.ol\
indicators 1vVP-1 (see below) and PiV-1, described in 2.3.

Page 58.

Automatic stationary gas apsalyzer MN3001/.
Serially i
Instrument is developed and is releasedaby the Vyrusxiy

plant of gas analyzers.

Designation/purpose. Gas analyzer is intended for the
uninterrupted automatic determination of concentration of one or sum
of the concentrations of several combustible substances (gases or
vapors) in air of industrial rooms and signaling about the

achievement of two prescrived/assigned limits of the measured value.

In the analyzed mixture simultaneously there can be vapors (or

gases) one or several coampbustibie substances with spontaneous
ignition teaperature not above 500 °C under the condition for the

[ permanent relationship/ratio of concentrations over entire range of
measurement. In the measurement of the contant of several substances

;
? . in the analyzed amixture the gas aaalyzer shows the sum of the

concentrations of these substaances.

o e
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Operating principle. The wftects/action of gas analyzer is based
on the measurement of oxyjen, spent during the combustion of gases or
vapors of the combustible substances, which are contained in the
analyzed mixture, For measurinyg oxygen are used its thermomagnetic
properties, in terms of waicha it considerahly differs from other

gases.

Tha magnetic susceptipility or paramagnetic gases decreases with
the increase in teaperature. Tne molecules of gas, are been located
about the hot body, arrangyed/lucated in magnetic field, partially
lose their magnetic properties and are pushed out of the magnetic
field more by "cold” moclecules. The temperature of "cold" molecules
is raised with their approximation/approach to hot body, and they, in
turn, are pushed out of maynetic rfield by the already cooled
molecules. So there develop tae convection currents (thermomagnetic
convection or "magnetic wind%®), wanich call a change in the
temperature of hot body (sensiny element). The
oscillations/vibrations of the temperature of sensing element affect
its electrical resistance whose value characterizes oxygen
concentration in mixture, wanica 1s changed in dependence on a

quantity of burnt combustionle substances.

Page 59.
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In gas analyzer is appiied compensation-bridge measuring
circuit, which consists of two unpalanced bridges ~ worker (made on
base thermomagnetic metnod), throuyh which is passed the analyzed
gaseous mixture before and after the furnace of combustion, and ,

| comparative (made on base wetunod of heat conductivity), two &g

contradictory of arm of which are zrilled with air, but two others - g

by mixture 500/0 carbon dioxide and 500/0 of air.

The change of oxygen concentration in mixture, which occurs due
‘ to the combustion of the analyzed combustible substances, is
converted in raceiver in the voltagye of alternating current, removed

from the measuring diagonals of these bridges.
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Fig. 9. Gas analyzer of MV3001%, The arrangement of units and r
auxiliary nodes on the pane¢l of the gas analyzer: 1 - valve-

change-over switch; 2 - filter- control room with the choke/throttle;

4 3 - stimulus of the flow rate; 4 - blocking and regulating
valve/gate; 5 - rotameter witn the filter; 6 - electron indicating
device; 7 - furnace of tha combustion; 8 - transformer; 9 - sensor;

10 - valves/gates of the cooler; 11 - the junction box.

Page 60.
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The relation of two voltagyes, which is changed in dependence on
oxygen concentration in tne analyzed gas is measured by the electron
indicating device whose scale is graduated in g/m3 of the determined

component (or their sum).

Structural-assembliny performance. Gas analyzer is released in
the general-purpose (not axplosion-proof) performance and has a blast
shield through the gas ciccuit ror mixtures to the category
indicated. Into the assemnly of gJas analyzer enter: the panel,
sensor, electron indicating device EK-1, furnace of combustion,
transformer with signal lamp, cooler, rotameter with filter, valve-
change-over switch, which is piocking and regulating valve/gate,
junction box, fire wall - 7 pieces, filter the control with
choke/throttle, stimulus of the expenditure PR-8, voltage regulator

S‘O, 09‘1‘-

In assembly with gas analyzer can be supplied the unit of
distributing gas RB-3 for the sampling of the analyzed mixture of
four points (rooms). All uaits and nodes of gas analyzer (with
exception of voltage reguiator) are mounted on the
qenerai/connon/total panel (Fig. 9), intended for a wall mounting on

the special framework.

FPundamental technical and performance data.

_v,._‘...r..._.,__..
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Range of measurement:. tfrom 0 to 1.20/0 of the volume concentration,

equivalent to the mixture or putane with air 1,

FOOTNOTE !. Equivalent wmixture-mixture, equivalent according to its

properties (lying at the onasis of the method of measurement) of the

analyzed gaseous mixture with the appropriate concentrations.

ENDFOOTNOTE.

Threshold of response, Vol. 0/0 ... #+-0.05.

Fundamental error, o/0 volumetric concentration of butane ... 0.08.

Addit ional errors do not axcez2a the following values (in the Vol. o/0

concentration of butane):

from a change in tne cxpenditure of the analyzed mixture for

"001 1/min e e "0-06-

from a change in the pressure of the analyzed mixture on 0.13

kg/cm2 (12,75 kN/m2) frcm 1 kgs/cm2 (98 kN/m2) ... +-0.07,

from a chang2a in the ambient temperature for each of 10 °C
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the range of 5-50 °C ... +-0.04,

from a change in the supply voltage on +-13 V from 127 V ... i

+-0,05. 3
Flow rate of analyzed gaseous mixture, 1/h ... 42. ‘§

-
Time began reactions, s ... 3V. ‘J

The starting time, h, is not more than ... 1.

Time lag of readings of gas anajiyzer, min ... 1,

Closing/shorting and interruptiny the contacts of signaling upon '
reaching of two prescribed/dassiyned values of concentration ... is

provided with the accuracy of ftundamental error,

Supply voltage with freguency 50 Hz, V ... 127,

Required power, W, not more tnan «.. 250.

Clearance of the panel of gyas aaatyzer, mm ... 500x810x270,

W2ight of the assembly ot yas analyzer (on panel), kg.
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without the unit of distributing gas ... 64. r‘
with the unit of distributing gas ... 82,
Page 61.

Mounting conditions and mounting. Gas analyzer must be '
established/installed in explosion proof room with the following

{ environmental parameters:

temperature, OC ee- 5=-50.

relative humidity, o/0 ... to 80.

Panel with the units ot gas analyzer is not recommended to

establish/install near the ‘powerful/thick sources of variable |
electromagnetic fields (eiectric motors, transformers, etc.).
i External gas and elactrical connections are assembled in accordance

with the diagrams, shown in Figy. 10 and 11,

Stationary automatic siynal indicator of combustible gases SGG2M.
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Instrument is developed aad 1s released by the in series

experimental design office or automation (OKBA).

Designation/purpose. 5ignal indicator is intended for
determining of combustible jases, vapors and their mixtures in air of
the closed rooms. With the coatent in air of combustible gas (or
vapor) in quantity 200,/0 ot lower inflammability limit @PV)
operates/wears *he signalling device of instrument, which warans about
the presence of the dangerous concentration cf combustible gas (or

vapor) .

e
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Page 62.

Fig. 11,

Fig. 10. Gas analyzar MN300O1M. Diagram of external gas connections. 1
- valve/gate being blocking and regulating; 2 - rotameter with the
filter; 3 - thermomagnetic sensor; 4 - valve/gate the change~-over
switch; 5 - furnace of the comoustion; 6 - choke/throttle; 7 -

cooler; 8 - stimulus of flow rate.

Fig. 11. Gas analyzer MN3001M. The diagram of the external electrical
connections: 1 - voltage regulator; 2 - stimulus of the flow rate; 3
- sensor; 4 - =2lsectron indicatiny device; 5 - transformer; 6 -

furnace of *tha combustion; I - to signalling device.

Page 63.
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With the smaller concentration of combustible substances (less than

200/5 NPV) the instrument works as indicator.

"Operating principle. The 2ffects/action of instrument is based on
the determination of the heat of combustion of combustible gases and
vapor on the catalytically active platinum spiral, which is one of
the arms (by worker) of the unbalanced measuring bridge. In transit
through the sensor of signal indicator the containing in air
determined component (comoustiwle gas or vapor) burns on working
shoulder element/cell. 1b tnis case the temperature of platinum
spiral is raised, and its resistor/resistance is increased, as a
result of which is disturbed bzidge balance, In the measuring
di agonal of bridge appears bézAcurrent, proportional in the value of

the concentration of the determined component. Electric signal from

measuring bridge is suppliead to secondary instrument.

Structural-assembling performance. Into the assembly of signal
indicator enter: the sensor, the unit of electric power supply, a
secondary instrument of tne type EPV2-11A, filter FEB-1 (for the
instruments, calibrated to leaued ygasoline). Signal indicator can be
addit ionally complated by the gas suction device of the type VEZh

(air removal jet) and by the panel of gas supply PPG-1.

S
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Fig. 12, Unit of the sensor of signal indicator SGG2M on wall. 1 -
panel the panel small/miniature; < - sensor; 3 - control panel PDU-A;
4 - rotameter RS-3A: 5 - filter of air FvV-10.

Prqe GY.

The sensor of signal andicator SGG2M has the
explosive-impenetrable pertormance. Depending on category and group
of the explosion hazard of the determined components the sensor is
released in three modifications: SGG2M -V2B, SGG2M -V3G, SGG2M -V4B.

The modifications of the sciasor differ from one another only by the

vidth of the slits of exfplosion-resistant devices.

The sensor of signal indicator is assembled on the special panel
which with the aid of frameworkx 1s fastened to wall (Fig. 12). The

unit of electric power supply 1s prepared with dust- and

gspatterproof. According to tne dejree of explosion-proof character
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the unit of electric power supply and secondary instrument are made
in the general-purpose (not explosion-proof) performance and are
intended for an attendant amountinyg.

Fundamental technical and perrormance data.

Fundamental error, o/0 from signal concentration t ... +5 -10.

FOOTNOTE 1, For acetic acid fundamental error is from +5 to -20o0/0.

ENDFOOTNOTE.

Parameters of analyzed mixture:
temperature, 9C ... from -10 to 40.
relative humidity, o/0 ... 40-80.

rarefaction/evacuation (in gyas-bleeding tube), mm HpO (N/m2), is

not less .e. 5 (50).
flow rate, 4/h «oe. 12-20.

Threshold of response, o/0 from siynal concentration ... 10.
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Signal lag (without takiny into account time lag due to *he ?f

gas-feeding line), s
| for air-steam mixtures, 1s not more than ... 50.
Q for gas-air mixtures, i1t is not more thanm ... 30. .

The power of the signalling device

i LI
5 on direct current with voltage to 220 V with inductive load 2 |
Hz, W, is not more than ... 50. 2

g

tﬂ

, i
on alternating curreat with voltage 220 Vv, W, it is not more P

than ... 500.

Supply voltage at the frejuency of 50 Hz, V ... 220.

Required power, W, not more than ... 100.

Clearance, mn

Sensor ... 302x188x128.

the unit of electric power supply ... 402x286x260.
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secondary instrument ... 457x332x235.
Weight, kg
SensSor ... 3,4,
the unit of electric power supply ... 7.
sacondary instrument ... <5.
Page 65.

Instrument switches on signal upon reaching of the so-called
signal concentrations (200/0 of NPV) of the follewing components (in

the Vvol. ones o/0):
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CT2M-BI8 CIT2M-Bar

WMerasw . ... . .. 1,0 (VKoxeosu ras ., . . ., 0,8
(&gtr- ....... 0,5  #Smuen. . . 0,6
w)llponnnex . . ., . . 0.4 («/Qunce sTAeNs . . . . . 0,6
/(" I.n ..... (l).:l!? (9 Dusuwmn . . .. .. .. 0,3
) cnmpr . . ' HITHAOBLIR .
t)rmnosmlt coupr . . . 0,6 ;s;guuumu:‘:‘r »up C 8:3 '
a¥Bymaosul cmpr . . 0,39 WBymuakpunar . . . . . 0,18
(»HMsonponwscsmd cmupr 0,5 A Benaun b-70 . . , . . ., 0,2
(rb)‘ii_::aga ....... g.? Beu:mu 5-91/115 . . . . 0,2
( yox . . . .. .. . 0 HauK cKastowa» . . . | 7,7 p
@h)Cmpoa . . . . . .. 0,22 4'.17)’Kepocml T1. ... .. 20 n:%‘f/ o
casHisonponknenGenson . 0,12 (M Aueron . . . . . . | 0,4
casAnspanerunctupon . . 0,16 & lukaorexcan . , . . | . 0,26
y H. . .. ... 0,3 (asslluxnorexcanoa . . . | | 0,25 }
clluxnorexcawon . . . 0,19 Aueranmzersa. . . . . . 0,73
3,)Hmvpus axpunosod xuc- (32 Cuech  STHAOBOTO  CRHPTS
L T 0,565 W TOMYONR . . . ., . . 0,32
33 MeTuaaxpnnar 0,19 VWxcycuas xncrora . 1,2°
(>sDrunaueray . . . . . 0,44
(3u)PacTROpUTEAR  MarHWT- <) CIT2M-B4B

NOTO ZAaKa (TOAYyOS, S/Bopopos . . . . . ... 0,8

sueron u OyTaaaue- (SSAuermmes . . . . . . . 0,5

T B

60:20:20) . . . . . 0,% !

Key: (1) . Methane. (2). Coke yas. (3). Propane. (4)j. Ethylene. (5).
Propylene. (6). Ethylene oxide. (/). Butylene. (3). Divinyl. (9).

Methyl alcohol, (10). Dietnyl ether. (11). Ethyl alcohol. (12). Vinyl |}
acetate. (13). Butyl alconoul. (14). Butylacrylate. (15). Isopropyl

alcohol. (16). Gasoline. (17). Benzene. (18). Tolu2ne. (19). Gasoline
"Halosha"  (20). mg/L. (£1). Styreune. (22). Kerosene T-1. (23).

féoptopylene benzene. (Z24). ACetone. (25). Alpha methyl styrol. (26).
Cyclohexane. (27). Sylvan. (23). Cyclohexanol. (29). Cyclohexanone.

I

(30). Acetaldehyde. (31). Nitrale of acrylic acid. (32). Mixture of ,

ethyl alcohol and tolueme. (33). dethylacrylate. (34). Acetic acid
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FOOTNOTE !, 400/0 of lower inflammability limit. ENDFOOTNOTE.

(35). Ethyl acetate. (36). Solvents of magnetic varnish (toluene,

acetone and butyl acetate in ratio. (37). Hydrogen. (38). Acetylene.

Signal indicator caliuvrates itself by prcducer to one of
enumerated combustible vapor aund yases or to the mixture, which has

the permanent relationship/ratio or components 1t.

FOOTNOTE 3. In work [19] A. I. Kvasov recommends the procedure of
calibration and testing or a siynali indicator of the type SGG2M,
which makes it possible to use it tor the monitoring of air of
industrial rooms, of the containiny the mixture several combustible
vapors (or gases) with the aroitrarily changing in time
relationship/ratio of coaponents. the prcposed procedure of
calibration does not rejuire in tne majority of the cases of coaplex
2quipment, high qualification or the specialists and can be realized
(vith sufficient for practical targets accuracy) by any enterprise,

wvhich contains laboratory ot KiP. uLNDFOOTNOTE.

Mounting conditions aand mounting. The sensor of signal indicator
(any of the modifications) 1is estavlished aither directly in the roon
vhere ix possible the onset or the dang2rously explosive

concentrations of combustinle gyases and vapors (see Table 1), or it

-y,
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is connected with this room oy the gas-feeding communication.

Page 66.

Signal indicator normally works in the following environmental

parapeters:

temperature, °C .. from -10 to 40,

relative humidity, 0/0 ... du.

atmospheric pressure, ad Hqg («kN/m?) ... 750¢-30 (100+-4}.

Is not allowei/assumed tne setting up of sensor in the strongly
dusty rooams and in the rcoas, whica contain vapors of acids and
alkalis. For the work ot siynal indicator is necessary the amain line
of the compress2d4 air wita pressure 2-10 ky/cm?. Thae unit of electric
pover supply ani secondary instruasaent are aestablished/installad in
nonexplosive room., The acuatiny ot the external gas and electrical
connections of signal indicator 1s produced in accordance with the

diagraas, given in Pig. 13 anu 14, The distance Lketwveen sensor and

unit of electric power supply must not exceed 80 m.
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rig. 13, Fig. 14.

Pig. 13, Signal indicator 5GGZ2M. Diagram of external gas connections.
1 - air ejector; 2 - sensor; 3 - rctameter; 4 - control panel; 5 -
valve/gate; 6 - filter ot the air; 7 - panel of the sensor; I -
discharge/break in the atmospnere; II - analyzed gaseous mixture; III

- compressed air.

Pig. 14. Signal inlicator SuulM. Diagram of external electrical
connections. 1 - sensor; & - power supply unit; 3 - secondary
instrument; I - chain of tae emergency signal; II - chain of alarm

signal.

Page 67.
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St ationary automatic sigynal indicator SVK-3M1.

Instrument is developed py tne experimental design office of
automation (0OKBA) and since 14971 is released Lty the in series

Smolensk plant of the reans or autcmation,

Designation/purpose. Siynad iudicator is intended for
uninterrupted automatic determination and signaling about presence in
air of the closed rocms cr the pre-explosive concentrations cf
combustible gasaes, vapors and taelir mixtures, With the concentration

of the defined component or less tnan alarm works as indicator.

Operating principle. The etfiect/action of instrument is based on
the determination of the tnermal etfect of the reaction of oxidation
(combustion) of combustible substances on catalytically active oxide
of aluminum, As a result or this on the platinum spiral, wound on
small cylinder from oxide of aluminum, is separated/liberated an
additional quantity of heat, tne resistor/resistance of spiral is
increased also in the measuriny diagonal of bridge appears the

potential differaence whcse value is proportional to the concentration

of the determined component.

ey
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Fig. 15. Sensor (1) and unit or electric power supply (2) nf signal

indicator SVK-3M1,

Page 68.

According to the scale of tne measuring instrument, built in into the
unit of electric power suppiy, they visually control a change of the
concentration of the determined component in the site of installation
of sensor to the moment/toryue of delivering the signal

“"concentration",

Structural-assembliny periormance. Signal indicator (Fig. 15)
consists of two units: sensor unit (sensor, rotameter RS-3A, air
removal jet VEZh-2, €filter of air rV-10, pressure reducer RDV-5M) and

unit of electric power supply. All nodes of the sensor unit are




DOC = 79180104 PAGE /9;2

mounted on special panei, which with the aid of brackets is fastened
to the wall (it is analogous witan instrument SGG2M). The sensor of 1
signal indicator has explosion-inpenetrable performance V3G-VUdA '
(V3T4-v4aT1-V). The unit or electric power supply is mounted on box i
type chassis/landing gear witn tne front/leading panel, on which are | i
arranged/located the cocatrol kancws and measuring instrument. The unit
of electric power supply nas the general-purpose (not
explosion-proof) performance aund 1s intended for an attendant
mounting. Signal indicater 1is eyuipped with the device, signalling ?

“malfunction™ with the purn-out of sensing element or the break of b

the feed circuit of sensor.

| Fundamental technical and pertformance data.

Parameters of the analyzed wixture

temperature, °C ... 3-40.

relative humidity, o/0 ... 30-90. ?

atmospheric pressure, mm Hy (xN/m2) ... 650-780.
(¢7~104)

flow rate, 1/h ... lo+-1.5,
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Signal lag, s ... 30.
Supply voltage at the fregyuency or S50 Hz, V ... 220,
Required power, W ... 50.
Clearance, onm
sensor unit ... 285x225x240.
the unit of 2lectric power supply ... 332x160x275.
Weight, kg
sensor unit ... 6.
the unit of electric power supply ... 8.
Signal indicator puts out siagnal "concentration®" upon reaching

at the analyzad mixture orf the siynal concentration of the determined

component, which lies in wne range 5-500,/0 NPV.

Page 69.
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Instrument SVK-3M1 supplies 1mpulse/momentum/pulse on the start

of signalling devic2 at tne following values of the concentrations

(in the Vol,

ones 0/0) of the determined components:

t)Axpunonntpra . . 0,15—I1,56 /PKoxcosuft ra3 , , 0,2—2,2
(% Axponens . 0,15—1,4 /vKewnon . .. ., . 0,06-0,55
) Aanwnosnils canpr.  0,13—1,25 ¢/ Meran . . . . . . 0,25—2,5
(vAunaosufi cnHpr . 0,06—0,6 ¢5)Mernaaxkpuaar 0,06—0,6
@)Aueraabaerng 0,2-2 (OMetnnaap . . . . 0,15—1],48
¢ Auetnaen 0,13—1,25 ,Merwnamun . . . . 0,25—2,45
svAveton . . . ., 0,1—1,1 ,¥Merunaverar . . . 0,18—1,8
sfenann A-66 . . . 0,04—0,38 ,«w/Metnameraxpusar . 0,08—0,75
uwun A-72 . ., 0,07—0,73 «»Merunosud cnupr.  0,3—3
Beusun B-70 . . . 0,04—0,39 /giMetuadopmuar . . 0,2—-2,2
Benaun B-95/130 . 0,05—0,49 (%) Metuastuakerou 0,1—0,95
g0Obenaun «Kanowar . 0,05—0,55 (2)Oxnew yraeposa 0,63—6,25
(benson . . . . . 0,07—0,7 (BDxuch arnaexa . 0,i5—1,5
yPbytan . . .. ., 0,1—0,9 SIeuvan . . . . . 0,08—0,75
)bymnnaverar . . .  0,I—1,1 @JXlponan . . . . . 0,1—1,06
(@)Bytuges . . . . . 0,08—0,8 (29llponnnauerar 0,09—0,9
(3¢Bymunoswit cnupr . 0,09—0,85 /3 Iponunes . . . . 0,1—1,1
/P)Buknnaverar . . . 0,13—1,25 ssM1ponuaosuft cnupt  0,1—1,05
¢vBonopoa . . . . . 0,2—2  /39)ponuagopmuar . . 0,12--1,18
(xPoarmod ras . . . 0,3-3 /3/)Cxunupap . . . . 0,04—0,4
ssw-Texcan . . . . . 0,06—0,6 (57/CoapBenT-KaMeHy A
wofenran. . . | | | 0,06—0,55 yroneuwmh . . . 2,928 xa/.c\g*
o/)DnewBRn . . . 0,1—1 (%% Conbsent-napra . . 0,07—0,65
a3 lim3onponiios i (# Toayon . . . . . 0,07—0,65
spip. . . .. . 0,07-0,7 #5)Tonmmeo T-1 . . . 0,05—0,45
(fo)AnmeTnannoKkcan | 0,1—0,96 (¢7/Tpumetnaxapbuion  0,28—2,75
AfBuokcan . . . . | 0,09—0,93 (¢ifpustramnt . . . 0,08—0,75
() Bnstuaamun . . . 0,1—1,1 (5/)¥apr-cnupur . . . 0,07—0,7
(syBmsmunosuift 3pup  0,09—0,85 /53/¥xcychan kuciora  0,17—1,65
/5¥)H306yTan . 0,08-0,9 3)0yppypor . . . . 0,09—0,9
rgMsobytuaen . . . 0,09—0,9 57liuxnorexcak . . . 0,06—0,6
4y 300yTHAOBLIA 5ySran. . . . ... 0,15—1,45
chMpT . . . . . 0,09—0,9 «&«)Irunaverar . . . . 0,18—1,75
/6'Hsonewtan . . . . 0,07—0,65(6)Tunen. . . . . . 0,15~1,5
¢3/Hsonpen , . . | | 0,09-—0,85 (¢¥)/S1uncsuft cnupr 0,18—1,8
145y Asonpomsaos sl
ScmMpr . . . . . 0,1—1
Key: (1). Acrylonitrile. (). Coke gas. (3). Acrolain. (4). Xylene.
(5)« Allyl alcohol. (6). dethane. (7). Amyl alcohol. (8).
Methylacrylate. (9). Acetaldenyde. (10). Methylal. (11). Acetylene.
(12). Methylamine, (13). Acetone. (14). Methyl acetate. (15).
Gasoline. (16). Methylmethacrylate. (17) . Methyl alcohol. (18).
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Methylforrmate. (19). Methyletnylketone. (20). Gasoline “Ha/osha*.

(21). Carbon monoxide. (22). Benzene. (23). Ethylene oxide. (24).
Butane. (25). Pentane. (20). Butyl acetate. (27). Propane. (28).
Butylene. (29). Propylacetate. (30). Butyl alcohol. (31). Prcpylene.
(32). Vinyl acetate. (33). Propyl alcohol. (34). Hydrogen. (39).
propylformat. (36) . Water gyas. (37). Turpentine. (38).n-Hexane.
(39) . Solvent-coal. (39a). mg/L. (40). Heptane. (41). Divinyl. (42).
Solvent naphtha. (43). Diisoprugyl ether., (44). Toluene. (45).
Fuel/propellant T-1. (46). Dimetnyldioxane. (47). Trimethylcarbinol.
(48). Dioxane. (49). Triethylamina. (50). Diethylamine. (51).
White-sprit. (52). Diethyl ether. (53). Acetic acid. (54). Isobutane.
(55). Furfural. (56). Isooutylene. (57). Cyclohexane. (58). Isobutyl
alcohol. (59). Fthane. (60). Ethylacetate, (61). Isopentane. (62).
Ethylene. (63). Isoprene. (b4). Ethyl alcohol. (65). Isopropyl

alcohol.

Signal indicator is calibrated on the equivalent mixture of hydrogen
in by air. Upon request it can calibrate itself according to any

other substance, indicated above.

Mounting conditions and mounting. Sensor unit is established
directly in the room where 1t 1s necessary to ccntrol the

pre-sxplosive concantrations of combustible gases, vapors and their

pmixtures in air (see pg. 48Y).

“ss
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Signal indicator normaily works in the following environmental

parameters: (

temperature, 9C ... 5-40.

S e o

relative humidity, o/0 ... 30~90.

atmospheric pressure, mm iy (kN/m2) ... 600-800 (80-106).

v — - ——

# | Page 70.

The unit of electric power supply is established in explosion

proof room. Maximum distance from sensor unit to the unit of electric

st )

power supply must not exceed 500 m. The binding of the gas schematic

of sensor unit is produced in accordance with the diagram,

represented in Fig. 16. External electrical cennections from sensor

unit to the unit of the electrac power supply of arranged according

! to the diagram, represeated in Fig. 17.




~
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Pigo 17. i

| Fig. 16. Signal indicator SvVvK-3M1l. Diagram of external gas

connections. 1 - filter; 2 - pressure reducer; 3 - air removal jet; 4

- rotameter; 5 - sensor; 6 - sampling funnel.

I
' Pig. 17. Signal indicator sVvK-3M1. Diagram of external electrical ‘ﬂ
i
* connections. 1 - unit of tne electric powver supply; 2 - seansor unit; ;

I - to systenm, signalingy and protection.

i) i
—

Page 71.

Transferable gjas analyzer PsiF2M 1.

# . Instrument (Fig. 14) 1s developed and is released by the in

F series experimental desiyu ofrice of automaticn (OKBA).




DOC = 79180104 pacalag

Designation/purpose. Gas analyzer is intended for the incidental
determination of the concentrations of combustible gases and vapors

in air of industrial rccams.

Operating principle. The effecty/action of instrument is based on
the determination of the thermal etfect of the reaction of oxidation
(combustion) of combustible gases and vapors on the catalytically
active platinum spiral, wnich is one of the arms of the unbalanced
measuring bridge. While conductiny of analysis the determined
component (combustible gas or vapor), which is ccntained in the
analyzed medium, burns on the platinum spiral of the working shoulder
element/cell; the temperature of spiral in this case is raised and is
increased its resistor/resistance. As a result of this is disturbed
bridge balance and in its measuriny diagonal appears the current
wvhose value is proportional to tane concentration of the deterained
component. The current of unbalance is supplied to indicating device

(millivoltmeter).

i ke

R o

v
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Fig. 18. Gas analyzer EGFZu1l.

Page 72.

| Structural-assemblinjy pertrcrmance. Depending on the degree of
axplosion-proof character tne i1nstrument is made in the following
modifications which are caused by category and group of the explosion

l hazard of the deteramined coaponents:

y nroami HIA (+) OGuienpONLIUIICHHOE HCROAHENHHE
' oMl ——cni- (BITI-H, B)  3’HcxpaGesonacioe Heroiiese o

BIPLLOICHPOIMILIEMbMY  37€-
MeHTAMN

Mroami— % _ (83141, B) ‘To me

¢y} CePUBIR sdup

H4A
roami WB&N -H, B) »

Key: (1) . General-purpcCse pertormauce. (2) . methan2. (J). Sparkproof

performance with axplosicun-inpenetrable elements/cells. (4). sulfur

el oo AT AR e i et i e PTG A S

il %
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ether. (S5). Same. (6). nydroygeu.

The modifications of tane instrument it is
structural/constructural of differ between themselves only by the
width of the slit of explosion-resistant devices. Into the assembly
of gas analyzer enter: the gyas analyzer PGFZM1 (one of the
modifications), filter gas, filter FEB (only for the instruments of

those calibrated to leaded yasoline).

Gas analyzer is placed 1in plastic housing with the

hinged/reversible cover/cap under which on panel are arranged/located

the control knobs and indicating aevice. On housing is attached the

belt for the transference ot instrument.

Pundamental technical and performance data.

gnvironmental parameters.

temperature, °C ... from -Z0 to u40.

relative humidity, o/0 ... to 80.

Threshold of response, o/0 from the lower limit of measured

concentrations ... 50.

PPN SR IV ey PURP ST

R T
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Time lag of readinjys of gas analyzer, s ... 3C-40.

Voltage of supply (from dry patteries of the type KBS-L-0.5), V ...

3, 7.

Clearance, mm ... 204x132x100.

Ueight, kg eess 3.

The enumeration of the¢ determined components, the ranges of the
measurement of their concentrations and the permissible errors of

measurement are shown in Taonle 3.

During the evaluation/estimate of the deqgree of the explosion
hazard gas- or steam-air medium frequently appears need in the
determination of the concentrations of combustible substances in the
range of the upper limit ot explodability. In this respect definite
interest is of the developed by engineers V. K. Kovalev and V. I.
Gol'shteyn [20] method of measurement of the concentrations of vapors

of gasoline of above 80 my/2, with the utilization of a gas analyzer

PGF2M1 - 1ZG/ethyl ether.




. e
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Page 73.

An

in

it

be

error of measurement ot tne concentrations of vapors of gasoline

the range 80-600 mqg/1L 1u tuis wanner does not exceed ¢-30 my/l.

As a result carrieda out uy; Knarkov branch of OKBA of Work [21)]
is explained that gas analyzer PGF2MI - 12G/ethyl ether/ester can

used for daterminaticn ia air or the industrial rooms of tenzene,

and also mixtures: by alconol-aceton2 in relationship/ratio 6:1 ani

4alcohol-

addit ional calibraticns cf instruaent,

xylol in relatiousulp/ratio 8:1 without any remdodellings anld
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Table 3. Characteristic of the modifications of instrument PGF2M1.

\ AT ()
! Mn:'-‘ NEPELAIO- Hlun\o-l -n;t‘vuu. n:;z::r’zs
ARSN 830808]

OTr®2M1-H1A

© Metan I | 0,37—1,2 +0,15
1l 1,2—4.2 +0,5
Nroe2M1-UM3r
v [ponan I 0,1-0,4 20,1
1l 0,4—2,0 +0,3
v, Jrmren I 0,05—0,25 +0,05
i1 0,25—2,0 +0,25
« Jymrosnft cnnpr I 0,2—0,65 +0,15
H 0,656—3,7 0,5
= [lmstuscsnilt spup | 0,08—0.4 +0,05
I 0,4—22 C 0 +0,2
< Benamu B-70 1 2.5—12,5 me/a +2 mofa?
11 12,5—80 we/a . +12,5 xe/dt }
i 4 'JrwAwposanHuR Gei- 1 2.5—-12.5 ao/a ] +2 mefr 7
‘ suu 5-95/130 i 12,5—80 mefa ; £12 uefa;-
} » Koxcosud ras 1 0.2—1,0 +0,1
It 1,040 +0,5
Mponuaen I 0,06—0,3 +0,05
: i 0,3—1.7 20,25
: Metnaosmll cowpr I 0,35—1.,1 +0,2
: 1 1,1-5,5 x1,0
| Nreo2mi-HeA
Boaopoa l 1 | 0.2-0.6 20,1 :
Il 0,6—3,7 +0,5 L
. NT®2IM (sopmaxsuoce ncnoauexue)”’
* Yonanso T-1 I 1 | 040 mefal| 210 x2/a7

Key: (a). Determinel coaponent. (b). Position of band selector. ({(c).
ranass of measurement, V¥cu, 0/0. (u). Error, Vol. o/o0. (1). Methane.
(2). Propane, (}). Ethylene. (4). &thyl alcohcl. (5). Diethyl ether.
(A} . sasoline B-70. (7). ay/1. (8). Leaded jasolina B-95/130. (9). '
Coke jas. (10). Propylene. (11). Methyl alcohol. (12). Hydrogen. 7

(13). PG3F2M™ (normal pericruance) 1,

x
. i B $ . fan oy ¢ Yoo ot IR L AR P b A
L . LG DLl E N ToLrase ., Mo FOOTHOTE

Lo
/ .
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Are given below the concentrations of the determined components

depending on the readinygs and position of band selactor:

I (>, ) n/V/
Nonoxenwe HAN « orpeig-
Lopetermed | mepocie” Jlomiibu e e
nu:naaonol u“;w“";' oOu:. %) 5 o(h-cnu.’/.'
Benson <’ I 005 0,10 0,15 0,20 0,25 20,05
I 0,25 0,5 0,75 1,00 1,26 +0,26
Cnuproaveroliosas I 0,10 0,19 0,29 0,38 0.48 0,15
cmecs ¢/ I 0,48 0,95 1,43 1,90 2,38 1:9,55 [
CnnpToKcH0/10831 1 0,10 0,19 0,29 0,38 0.48 =0,015
cMech (7 1l 0,48 0,95 1,43 1,90 2,38 =+0,55

Key: (1). Determined compounent (mixture). (2). Position of band
selector. (3). Scale divisions cf instrument and corresponding
concentration (in vol. o/0). (4)« Error of measurement, Vol., , ]

o/0. (5). Benzene. (6). Alcohol-acetone mixture. (7). alcohol-xylol

mixture.

Gas analyzer calitrates itselr by producer to one of the
components pointed out above, In instrument are provided for two
limits of measurement. Fcr the translation/conversion of instrument ) ]

from one limit of m=2asurement t¢ danother is a changye-over switch.

Transferable indicator LvVe-1.
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Instrument (Fig. 19) 15 developed by the experimental design '%

office of automation (OKEA).

Designation/purposec. Iudicator is intended for the incidental
indication of the pre-exglosive coucentrations of combustible gases, .%

vapors and their mixtures in air of industrial rooms and in the

T

ekt

1 closed capacitance.

b '~ Operating principle. The wrract/action of instrument is based on
the thermochemical methcd of tue analysis (see "Operating principle" 3

of indicator IVK-1).




)
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Fig. 19, Indicator IVP-1 (front paael).

Key: (1) . Incandescence. (£). Input. (3). Output. (4). Vkl.

Page 75.

Structural-assemblingy perfcrmance. instrument has sparkproof
performance with the explosive-iapenetrable elements/cells; the index
of blast shield I1ZG-I4A (V3Tu4-v4aT1-I, V)eIndicator consists of the
sensor unit, of rubber oulb, weasuring instrument and supply of power

vhich are mounted in plastic aousing.

In the lowar part of the nocusing of indicator is provided for
the section for the power supply, which consists of three
series-connected batteries of type 373 "Mars". There also it cut
off for storing the bulb, wanicn is s0lidly connected with sensor

unit.

Indicator is equipped with tune filter FEB, which is used in the

A—...,
s bl

S
34 ol ayaies

-

PO .

oo
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case of the content in the analyzed mixture of sulfides and leaded

gasolines (tetraethyl lead) in a quantity to 1 mgsez.

Fundamental *technical and psrroraance data.

Environmental parametaers

temperature, °C ... from =29 to 50

relative humidity, o/0 ... 30-80 1

atmospheric pressure, am iy (XN/m2) ... 620-820 (83-108).

Time lag of readings of indicdator, S ... 1-2.

Cleardance, mM ... 2048x80x1<2a

Weight, kg ... 3.

FOOTNOTE t. Sometimes it 1s aiioweds/assumed to 980/0. ENDFOOTNOTE.

Instrument indexes/identizies the pre-explosive concentrations

(in Vol. o/0) cf combustible substances in the following

ranges:

n

PO+ RN
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Allyl alcohol ... 0.13-1.25.
Acrolein ... 0.15-1.4,
Acrylonitrile ... 0.15-1.5,
Acetone ... 0.1-1.1,
Acetaldehyde ... 0.2-2,

Butane ... 0.1-0.9.

Butylene ... 0.08-0.8.

Gasoline B-70 ... 0.04-0.39.
Gasoline B«95/130 ... 0.05-0.49.

Gasoline A-72 ... 0.07-0.73.

Gasoline A-66 e ee 0. 0“‘0.3&.

[PPSO
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Gasoline "“Kaloshd' ... 0.0U5-u.55.

Benzene ... 0.07-0.7. '
Butyl alcohol ... 0.09-0.85.
Hydrogen ... 0.2-1.6.
Vinyl acetate ... 0.13-1.25.
Water gas ... 0.3-3.

é Heptane ... 0.06-0.55.

! n-Hexane ... 0.06-0.6. %

¢ | Divinyl ... 0.1-1,

DiethY]. ether s o0 0.09-0.650

fiethyl ether/ester ... 0.07-0.7.

+ Dioxane ... 0.09-0.93.

PR W O
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Diethylamine aas 0. 1-1- I-

Pimethyldioxane ... 0.1-0.96.

Isobutylene ... 0.09-0.9.

Isobutane ... 0.09-0.9.

Isoprene ... 0,09-0.9.

Isopentane ... 0.07-0.65.

Isopropyl alcohol ... 0.1-1.

Isobutyl alcohol ... 0.09-0.9.

Coke gas eo. 0.2-2.2.

Hethyl alcohol ) 0-3‘3.

Methyl acetate ... 0.18-1.45.

Methylformate ... 0.2-2.2.
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Methylmethacrylate ... 0.08-0.75.
Methane ... 0.25-2.5.
Methylacrylate ... 0.06-0.0.
Methylal ... 0.15-1.48.
Methylethylketone ... C.1-0.95.
Carbon monoxide ... 0.63-6.25.
Propane ... 0.1-1.05.

Propylene ... 0.1-1.1.

Propyl alcohol ... 0.1-1,00.
Pentane ... 0.08-0.75.

’L‘Opyl acetate e nae 0.09’0.9.

fropyl forminate ... 0.12-1.14.

W [

e g - ——

Akl o .

Haia 2
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Solvent -naphtha ... 0.07-U.05.

Solvent coal ... 2.9-248 mg/2.

Fuel/propellant T-1 ... 0.U5-0,U5.

Toluene .. 0.07-0.65.

Triethylamine ... 0.08-0.75.

, frimethylcarbinol ... 0.238-2.75.

Mineral spirits ... 0.07-v.7.

Acetlc aCid LI 0. 17‘1.(’5-

Cyclohexane ... 0.06-0.6.

Cyclohexanone ... 0.05-0.40.

Cyclohexanol ... 0.08-C.75.

Ethane o e 0.15'1.“5.

.

Cndieart

ke

R e o it
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Ethylene: 0.15-1.5,
Bthyl alcohol ... 0. 18-1.0. f‘
EthY].dCetate s ee 0.18-1l75.
Page 76.
Indicator puts out the signal (arrow/pcinter of measuring
| instrument enters into tha sigynal zone of the scale) about presence
in the analyzed medium ot combustiovle gases, vapors and their

mixtures in the range of conceutrations 5-500,0 NPV. On hydrogen-air

| mixture the indicator puts out sigynal in the range 5-40o/0 NPV,

e ="
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Page 77.

3. Gas analyzers and gas sigynal devices for determining the toxic

substances in air.
3.1. Instruments for determining carbon monoxide.

This group of instruments iacludes: stationary automatic gas
analyzers TKh210X, TRKh2104 and GIP-7; the stationary automatic
sensor of carbon monoxide rLZ2101 and the transferable gas detector of

carbon monoxide.

FPor deteramining the microconcentrations cf carbon monoxide in
air of industrial rooms can pbe also used the conductometry device

section
KU~3, described in A 3e3.

Stationary automatic gas analyzer TKh2102,

Instrument is developed by SKB of the analytical instrument
pmanufacture of the AS USSK and is one of the modifications of
instruments of this type, created in the process of the search of the

most modern constructicn/design

of thermochemical gas

o

W,
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analyzer (with bulk catalyst) for determining the toxic

concentrations of carbon wmonoxide ain air 1t.

FOOTNOTE !. SKB of the analytical instrument manufacture is developed
of 3 modifications of tnerwocnemical gas analyzer for the
uninterrupted automatic check or the content in air of carbon
monoxide. Two of them -~ TKallus and TKh2104 are examined in this work,
The third modification - transtierable gas analyzer-signal indicator
TKh2103 - does not have auy vital uifferences from two preceding.
Fundamental technical and operatiny characteristics of this

instrument:

range of measurement, mg/m3 ... 0-1800.

Pundamental error, o/o0 of upper limit of the reasurement ... +-10.
Time began reactions, S ... <U.

Time lag, min ... S.

Supply voltage, V

from the net of alternating current at the frequency of 50 Hz

eee 1277220,
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from the source of direct current ... 24.
Required power, W ... 120.
Weight of gas analyzer-sijunal 1ndicator, k9 ... 18. ENDFOCOTNOTE

Page 78.

Designation/purpose. sas analyzer is intended for continuous
automatic measurement and recordiny the content of carbon monoxide in
air of industrial rooms. lastrument is equipped with telecommand
about the achievement ct the prescribed/assigned limit of the

concentration of the determinea component.

Operating principle. The effect/action of instrument is based on
the measurement of the thermal erfrect, which appears during the
catalytic oxidation of carwon monoxide to dioxide on bulk catalyst -
hopcalite, which is mixture 600/0 of active manganese dioxide anad
40o/0 of copper oxide. Thermal eftect is measured via the comparison
of the value of the resistor/resistance of two copper electric

thermometers, placed into reaction chamber (one - in the flow of the

cold analyzed mixture, anotner - in the flow c¢f the analyzed mixture,
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heated 4due to resaction) aiad wvesiny the active arms of nonequilibrium

measuring bridje.

Structural-assembling perrcramance, Into the assembly of gas
analyzer enter: *h» sensor unit, cie€ctron showing and recording

instrument EPD-17, voltaye rejulater, unit of chemical filters.

The sensor of jas ahaiyZei 1s amounted in steel welded housing
with hinged/r=versible ccver/cap. Un the lower wall of housing are
arranged/locatel stuffing vox coucirusions for wires. In the lower
part of the housing of seasor are established/installed intake
chamber, flow meter with control tilter, zero rheostat, tap selector
and terminal block. In upper part are established/installed the fan
blower with elactri: motor and tlow requlator and the signal lamp of

R

the fitness of instrument. Sensor and seccndary instrument are

made in the general-fpurgose (not explosion-proof) performance.
Pundamental technical ana pertoruwance Jdata.
Range of measurement, mysad ... U-0300.

Fundamental error, o/0 from tne upper limit cf the measurement ...

’-5.

it Db s

Ir-
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Additional error from a cunaaje 10 the ambient temperature, o/0 from

the upper limit of measursaent, 1s not more than ... +-5,

Threshold of response, amg/m3 ... 150.

Starting time, min ... 15.

The time lag of readings, min, 1s not more than ... 4-5,

Supply voltage at the frejueacy ¢t 50 Hz, V eee 127,

Required power, W ... 300.

Clearance of sensor, mm ... 300x4380x135,

Weight of entire assembly Oor Jas analyzer, kg ... 32.

Mounting conditions and mounting, The sensor of gas analyzer

secondary instrument must ve estaolished/installed in dangerously

explosive roon.

Page 79,

Stationary automatic gas analyzar TKh2104.

and

o P

- o

e Pors
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Instrument is developed oy SKB3 of *+he analytical instrument
manufacture of the AS USSd anu was released by the series

Vyru by plant of gyas analycers. i

- Zedta

Designation/purpose. Gas anhdiyzer is intended for the continuous

e isehanial e st

automatic measurament of tue coutent of carbon monoxide in air of
industrial rooms. Gas analyzer 1s equipped with telecommand about the
achievement of the prescriveds/assigned limit of th2 concentration of

carbon monoxide.

Operating principle. The etffect/action of gas analyzer is based
\ on the thermochemical method of tne analysis (see "Principle of

action™ of gas analyzer TKhc1UZ) .

i,

! Structural-assembliny performance. Into the assembly of gas
* analyzer enter: the senscr, tne electron indicating device (EK-1),

attachment to the stimulus of flow rate,

filter, tap selector, rotameter, valve/gate lccking.

The sensor of gas anaiyzer 1s mounted in flat/plane right angled

welded housing and is inteauded ror a mounting on panel or on frame.




R
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According to the deyree or explosion-proof character the sensor
and secondary instrument are made i1n the general-gpurpose (non
explosion-proof) performance,
Fundamental technical and pertormance data.

Ranges of measurement, wg/a3 ... U-100, 100-1000.

Fundamental error for edcua range Or measurements, o/o0 from the upper

limit of measurements -5,

Summary quadratic additional error for each range of measurements,

o/0 from the upper limit of tne measurements ... +-5,
Threshold of response, ng/a3 ... 1U.
Parameters of the analyzed mixture

temperature, °2C ... 5-50.

relative humidity, o/0 ... to 95.

atmospheric pressure, mm dHy (&kN/m2) ... 720-920 (96-122)
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consumption £/h, ... 480,
Starting time, min ... 20-25,
Time began reactions, s ... 30.
Time lag of readings, min ... 4-5. i
Supply voltage at the frejuency of 50 Hz,V ees 127. 1
Required power, W ... 300. ti
Clearance of sensor, nm ... 302x43Ux135,
Weight, kg

Sensor ... 10.

entire assembly of yas analyzer ... 33.

Page 80.

Mounting conditions aund mouncting. The sensor and all units (with

exception of secondary instrument) are assembled on pan2l either in
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ovaeraill frame, which are establisaed/installed in the same roon,

where is produced the selection of the analyzed mixture, or in

adjacent with it room witan the foliowing environmental parameters:
temperature, by °C ... 5-45

relative humidity, o/0 ... to 95.

Sensor and electronic device must be assembled at smallest

possible distance from eacn other. The external gas and electrical

connections of gas analyz3r are assembled in accordance with diagran

(Fig. 20).

s

i .
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Fig. 20. Gas analyzer TKh2104. The diagram of the =xternal gas and
electrical connections: 1 - stimulus of the flow rate; 2- tap
selector; 3 - filter; 4 - rotameter; 5 - sensor; 6 - secondary
instrument; 7 - attachment to the stimulus of the flow rate; I - to

signalling device.

Page 81,

Stationary automatic gas analyzer uIP-7.

Instrument is developed by the experimental design office of

automation (OKBA). Non-current tor modification 1.
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FOOTNOTE 1. On the basis ot yas analyzer GIP-7 in OKBA is
developed/processed the yas analyzer GIP-14-7, intended for
determining carbon monoxide in air in the range of concentrations

0-630 mg/m3¥. ENDFOOTNOTE.

Designation/purpose. vas analyzer is intended for continuous
automatic measurement and recordiny the content of carbon monoxide,
dioxide of carbon, methape and ammonia in technological gaseous
mixtures, and also carbcop monoxide in air of industrial rooms.
Instrument is equipped with telecommand about the achievement of the
prescribedsassigned values of the concentraticn of the determined

component.

Operating principle. The effect/action of instrument is based on
selective absorption (in tne specific part of the spectrum) of
infrared radiation by the determined component. The source of
infrared radiation are two Nichrome spirals, heated by electric
current. The flows of intrared radiation frcem the heated spirals,
being interrupted/broken by special obturator/shutter, are passed
through two in parallel estabiished/installed cuvettes one of which
(vorker) is filled with the analyzed gaseous mixture, and ancther

(comparative) - by air.

If in the analyzed gaseous mixture 1is present the determined

o 2
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compolent, occurs weakeniny raaiavion flux in wecrking cuvette due to
the absorption of the ccunterpart of the spectrum by the determined
component. The degree of raaiatioa absorption depends on
concentration of the determineud couponent in the analyzed mixture. In
the airtight comparative cuvette, filled with pure air, the radiation
absorption does not occur. Thus, tne working and comparative cuvettes
leave radiant fluxes a difrerence in intensities of which is measured

by compensation method.

$tructural-assemhblany performance. Instrument GIP-7 is prepared
on the basis of an electron potentiometer of the type EPD. Into the
assembly of instrument enter the sensor of gas analyzer with the
recording showing device ana voltage regulator (SNE-Q, 09-120).
Addit ionally into the assembly of gjas analyzer they can enter:
secondary (outside) instrument (kPL, EPP, PS), air removal jet of the
type VEZh, panel of the air supgly of the type PPV-1 with filter

FV-10,.

In the housing of sensor are arranged/located the emitters, the
unit of cbturator/shutter «“ita motor and photosensitive device of
rectifier, the unit of cuvettes, radiation detector, preamplifier,
comparative and compensation sanutters/valves with the systems of
kinematic draft, reversible ygeared engine, syrchronous geared engine

for rotating the diagraas, motor gyenerator of feedback, power supply
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unit, terminal amplifier ana tilter. On the left wall of the housing
of sensor are located the connecting pipes for input and yield of the ,i

analyzed gaseous mixture. L

2 Sensor is made in the geueral~purpose (not explosion-proof) fj

performance,
1 Page 82.
{ Fundamental technical and performance data.

Range of measurement, mys/m3 ... U-630,

P TR

Fundamental error, o/o0 from tue range of the measurement ... +-10. } 1

Addit ional error from a changye 1n the temperature on 1 °C, o/c¢c fronm

the range of the measuremant ... +1,

Threshold of response, mg/w3 ... Ju.

g =

Parameters of the analyzed aixture

temperature, 2C ... 1U-4u.
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relative humidity, o/0 ... to 80.

ateospheric pressure, am Hg («N/m2) ... 760+-10 (101+-1,3),

flow rate, L/h ... S0+-20.

The time ‘ag of readings ot gas analyzer (without taking into account

time lag due to the gas~teeuiny line), s, is not more than ... 40.
Supply voltage at the freguency of S0 Hz, V cee 220.
Required power, W, not more thnan ... 100.
Clearance, DM ... <92Xx420x25U6.
Wweight, kg ,.. U5.
Mounting conditions ana mvunting. The sensor of the gas analyzer
vas placed in explosion proof room is assembled on panel. Gas

analyzer normally works in the foliovwing environmental parameters:

temperature, by °C ... 20+-2.

relative humidity, o/0 ... to 80.

PP Y INET & . Y
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atmospheric pressure, am dj (kN/m2) ... 760+10 (101+-1.3).

The analyzed gaseous wixtuLe aust nct contain agressive
admixtures/impurities (nydrogen sulfide not mcre than 0.001 g/nm3),
dust and compon2nts, whicu are conaensed at temperature lower than

30°cC.

Stationary automatic sensor ot carbon monoxide FL2101.

Instrument is developed by SK8 of the analytical instrument
manufacture of the AS USSR and 1s released by th2 in series Smolensk
plant of the means of automatioun. @Designation/purpose. Sensor is
intended for tha continuous automatic measurement of the content of
carbon monoxide in air of inaustrial rocms and has the standardized
output signal of direct current in limits from 0 to 10 V,
proportional to the conceatration of carbon mcnoxide and that

calculated for load (connaction of the secondary instrument, not

entering the assembly) not Less than 10 kiloohnm.

Page 81.

Operating principle¢. ihe efrtect/action of gas analyzsr based on
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the photometric method ¢r measuremsnt consists in the comparison of
the value of the luminous flux, retlected frca dyed as a result of r

color reaction spot on indicator tape with the value of standard

luminous flux.

$tructural-assembling periormance. The assembly of instrument
consists of sensor and panel or auxilople., Sensor has the -
vater-proofed, vibration-proor and shock resistant performance.
According to the degree ot explosion-proof character the sensor is 3

made in the genaral-rpurpose (not explosion-proof) performance.

Fundamental technical and periormance data.

Range of measurement, mg/u3, (V) ... 0-30 (0-10). ;

Fundamental error, o/o0 froam tne upper limit of the measurement (v) ﬁ

--.0"15 (1. 5).

Threshold of response, ag/m? ... 5.

Parameters of the analyzed mixture

temperature, °C ... 5-50.
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relative humidity, 0/0 ... 45-98,

atmospheric pressure, um 4§ (KN/m2) ...

flow rate, Z/h ... 304-]e5.
The starting time, h ... 1is not moge than 1.
Signal lag, min ... is not wmore than 20.
Supply voltage at the freyuency cf 400 Hz, V
Required power, W ... not more than 200.
Clearance, om

sensor ... 380x260x260.

the panel of auxilcple ... 47ux350x340.

Weight of assembly, kg e« 43

690-860 (90-114).

e

Mounting ccnditions and wounting. The sensor of gas analyzer is

Distance from

established/installed in explosive-not dangercus room.




N
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the place of selection of tne anaiyzed mixture to sensor must not ]

exceed 5 m along the length or J4as line. Instrument can work under

ki

conditions of prolonged inciinations/slopes on angle to 459, :

With work under conditions of the increased humidity and

temperature for 1000 h the works tne panel of auxilople replace. 1

Transferable gas detectcr or catcbon monoxide. g

Instrument is develcped oy MaxNII, in series it was not

released.

Designation/purpose. uvas detector is intended for determining

the concentration of cartou monoxide in mining atmosphere. i

Page 84,

&

X
- .
Operating principle. The effectsaction of instrument is based on the

thermochemical method of the analysis (see "@rerating princirple" of

gas analyzer TKh2102). ‘{

A quantity of separatiunyg heat {due to the oxidation reaction) is

fixed/recorded with the tnermopile from the iron-constantan

thermocouples, to which 1s connected the galvanometer. For the
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numerical determination or the concentration of carbon monoxide they

put to use the table, piaced on tne cover/cap of instrument. To the
numerical significance ot a dsviation of the arrow/pointer of ‘
galvanometer corresponds the sSpeciric concentration of carbon

monox ide.

Structural-assemblingy perrcrmance, Gas detector consists of the
following parts: hand pump witn austproof filter, air collector by
the capacitance of 0.4 Z, air cocks, columns from carbogel for the
drying of the analyzed uwixture or moisture, reaction chamber with
hopcalite and thermopile, rotamerer and galvanometer with change-over
switch. All nodes of instrument (with excepticn of pump) are placed
into the metallic case tc which 1s attached the belt for a

transference device.
Mair technical and perfcrmance data.

Rang2 of measureament, mg/m3 ... 0-2500.

i+

Fundamental error, o/o frow the upper limit of measurement ... 1. v ]
Threshold of response, mg/m3 ... 14.5.

Duration of one measurment, mBii ... about 5.

o
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Clearance, mm ... 222x1354xi149.
Weight, kg ... nOot more tnan 4.5
J.2. Instruments for determiniuy aamonia 1,

FOOTNOTE !'. On the basis carried out by Voronezh branch of OKBA study
on the expansion of sphere to the tonic of the instruments, developed
by OXBA, it is recommenued -0 determine the ccntent ammonia in air in
the limits of 0-0.04 mg/Z ana V-U.4 mg/% also by gas analyzer FKG-2,
intended for determining nydrogyen sulfide in air and technolcgical
gaseous mixtures (see "Instruuwents for determining hydrogen
sulfide"). As sensitive inuicator one should use the clcth tape,
saturated with the 5,8c0/0 alconolic solution cf bromphenolic blue
water—-soluble. In work [<<) 1s 1in aetail described the procedure of
the calibration of instruaent, are givan calitration curves, and are
also shown the parameters, whica ace determining the mode/conditions

of the work of instrument. ENDFQOTNOTE.

For determining ammoiid 10 aiir of industrial rooms can be used

the automatic 77as analyzers or Fu6T--4, "Sigma-1" and FLS5501.

Cu
e Lu.—nﬂM



pOoC = 79180105 PAGE 'qt'l

In connection with tne fact tnat these instruments are related
to the group of universal ones, their descrigption is given in section

3. 16.

Page 85.

3.3. Instrument for deterwining vapors of gasoline,
Conductometry davice KU-3 1.

FOOTNOTE !. Instrument 1s Jdeveloped on base the previously created
conductometry davice K8-1 aud ditffers from it in terms of the
improved technical and operating cnaracteristics, in particular
instrument sensitivity is increased 5 times, the time., necessary for
analysis, is abbreviated/reduced 1.5 times, weight is reduced 2.2
times. In contrast to the device {{UV-1, the instrument KU-3 is mcunted

in on2 housing. ENDFOOTINOLE.

Instrumen® (Fig. 21) 15 ueveloped and is released by short runs

experimental workshop ot sK8 VNLIOT of VTsSPS.

Designation/purpose. 8f uevice is intended for the continuous

m2asurements of the concentratiou of carbon mcnoxide, dioxide of

carbon and vapors of gJasoline 1in air under laboratory and production

i T
el S

g,
PreS




DOC = 79180105 PAGE ’;75

conditions.

Operating principle. The effect/action of instrument is based on
the measurem2nt of a change in the electroconduccivity of the
solution of the sodium nydroxiae during the absocrption by it of
carbon dioxide. In the basis of tne method cof determining the change
of the electroconductivity in this diagram is placed the principle of

the measurement of current strendtn, passing through the electrolyte

with the prescribed/assigned voitaye.

it e

s e s e
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Fig. 21. Conductometry device Ku-3.

Page 86.

By the determination ot carpon monoxide and vapors of gasoline
is produced their preliminary oxidation to carbon dioxide by special
reagents. Differential electraicai measuring diagram makes it possible
to determine concentraticn in all ranges of measurement with one and
the same ones by electrolytic celis and solution of the alkali of cre

concentration.

Structural-assembling perrormance. All nodes and elements/cells
of instrument are mounted in on2 nousing, to front/leadinyg panel of
vhich is carried out reasurinyg instrument (micro-ammeter) and

control knobs. Tnstrumeut is intenued for intallation laboratory

bench or on the special framework (brackets). Instrument is made in

U RS i e
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the general-purpose (not explosion-proof) performance. i
Fundamental technical and perrormance data. '

Ranges of measurement, mg/m3

carbon monoxide ... U=-50, €-5u0, 0~ 1500

carbon dioxide «¢. 0-200, 0-2500

Vapors of gasoline ... U-750.

f Fundamental error for each rangje ot measurement, o/o from the upper

limit of the measurement ... -, P

i Parameters of the analyzed mlxture

temperature, °C ... 15-25.

relative humidity, o/0 ... to 80, ¢

buration of one measurment, min:. i

during th2 determination ox the dioxide of carbon ... 3.
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during the determination of carbon monoxide and vapors of

gasoline ... 7.

Supply voltage at the frequency ot 50 Hz, V eee 1277220,

Required power, W ... 100.

Clearance, mp ... 200x48Cx310.

Wweight, kg ... 14.

3.4, Instrument for determining vapors of benzene and its

derivatives.

Stationary automatic gas analyzer "Gamma-1",

Instrument is developed and 15 released (by short runs) by the

experimental design office of autoamation (OKEA).

Page 87,

Designation/purpose. sas analyzer is intended for determining

e e e
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vapors of toxic organic matter in air of industrial placements and
supplies of signal with tne excess of the prescribed/assigned value
of the concentration of tne deterwmined component (or the mixture of
several components). In particular, gas analyzer can be used for

determining of benzene and sum of penzene and its derivatives in air.

Operating principle. The etfect/action of gas analyzer is based
on the utilization of a process of the icnization of the molecules of

organic matter in the flame of aydrogen.

Gauge element is the cell or sensor, which is ionization chamber
with two measuring electrodes. The potential difference, created

between measuring electrodes by the external voltage source, foras

electric field.

e e ot e o
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Fig. 22. Gas analyzer "Gamma-1". Arrangement of separate nodes on the

panel of sensor. 1 - taps/crane ot the threeway; 2- flow regulator of
the gas; 3 - unit of the rotameters; 4 - mancmeter; 5 - panel; 6 - |
sensor; 7 - control panel; 8 - filters for cleaning organic matter

from gas flows (4 pieces - 1 stand-by); 9 - pressure regulator; 10 -
filter of the air; 11 - valve/gyate, 12, 13 - filters for
cleaning/purification cf tne air, sucked to rcoms, from the dust; 14

- stimulus of flow rate,

Key: (1). Gamma. (2). hydrogen {3). air- nitrogen. (4). air for

combustion. (5). hydrogen. (6). air for analysis. (7). air for

combustion. (8). air for analysis. (9). air input from premises.
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Page 88.

In the absence in the analyzed mixture of organic matter the flame in
cell possesses very low eiectroconductivity. Appearance in the
analyzed mixture of organic matter and their subsequent ionization in
hydrogen flame leads to saarp increase of the electroconductivity cf
flame and corresponding increase iu the ionization current between
measuring electrodes. A cananyge in the ionization current is
proportional to a quantity of organic matter, which enter the cell
vith the analyzed flow per unit tiwe. The ionization current of
sensor is measured accordiny to a voltage drop across measuring

resistor/resistance with the aid of secondary instrument.

Structural~assembliny pertcrmance. Into the assembly of gas
analyzer enter: the unit PL (panel with sensor and elements/cells of
shaping and preparation or gas flows), unit PVZ (transformer

high-impedance), electron potentioameter, cable uniting.

The sensor unit of gas analyzer (unit PD) is released in the
explosive-impenetrable performance V3G-VU4A (V3T4-Vd4aTi1-V). Sensor and

all auxilople are assembled on the special panel, intended for

setting up on panel (the flush gounting), or on the special

e e
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framevwork. Unit PVZ is mounted 1in a dust=—-splashproof housing. Unit

PVZ and electron potenticmeter nave the general~-purpose (not
expbsion-poof) performance and are assembled cn panel. The
arrangement of nodes on the panei of the sensor of gas analyzer is
shown in Fig. 22.
Fundamental technical and perrormance data.
Parametars of the analyzed mixture.

temperature, °C ... 5-U40.

relative humidity, o/0 ... to 80.

flow rate, z/h <.« 3.

Time it began reactions, min ... 1.

The time lag of readings of yas amalyzer, min, is not more than ...

3.

Supply voltage at the frejuency of 50 Hz, V ese 2204

Required power, W ... 100.

e
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Clearance, mnm,

s it

Unit PD ... 380x725x353.

unit PvZ ,.. 160x29Cx300.

Weight, kg.

Unit PD LR N 30.

Unit PVZ ... 15.

F |
.1

1.

‘ Page 89,

’ !
T Depending on the detzrmined component the gas analyzer "Gamma-1" J
' ! is released in different modifications. ¥he enumeration of the .

|

determined components, the ranges of the measurement of their

concentrations and fundamental errors of measurement are shown in

Table 4.

Gas analyzer calitrates itsel:r by producer according to the

equivalent mixture of Ltenzene witn air.
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Mounting conditions 4anud mounting. The panel of sensor can be
established/installed dairectly in the place frowm selection of
test/sample in dangerocusly explosive rooms. Unit PD is assembled on
panel or on special U-shaped strut. Unit must be

established/installed in strictly vertical position.

Environmental parameters i1n the site of installation of unit PD

must be located in the rcliiowing iimits:

temperature, by °C ... 5-40.

relative humidity, o/0 ... to 80.

Unit PVZ and secondary device place in explcsion proof room at a
distance to 100 m from the panei of sensor. Distance from unit PVZ to
secondary instrument must be not more than three meters. Unit PVZ and

secondary device place in yenerals/common/total panel,

Environmental parameters in place of installation of unit PVZ

and secondary instrument must bpe:

temperature, °C ... 1U-35.

relative humidity, o/0 ... to 80.

e .
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¥able 4. Charac*-ris*1c o. the wodatications cf gas analyzer "Gamma" i
, . Ty 7 ! ;

Norpeu:uoces i

Moandunauns Onpeseavesul | J 1anasoms wisepeuns, WAMEDERAN, f
apubopa KOMOONENT na/nd % OT AW.NIIONS .‘

| HiMEPEMNR ’

T ) ‘ a
Tauma-1A . . . [Benson - 0—100 +10 ;
Tamma-16 . . . |Cmpoa 075 +10 i
Famma-1B . . . » 0—25 =15 i
Tamma-1d . . . {Toayoai ¥ 0—150 +10 |
Tamma-2A . . . | Xnopeinsa 9 v 0—150 E AL )
CAKIAS /. . . [ XaopGewson -, |[lopor cpaOarusaunﬂlTounocn opora j
NPH KOHUEHTPALMH CPACATLIBAHKA ‘

12 ae/a | 10,.2—13,8 x2/a :

‘. The sijJnal indicator ot pre-explosive concentrations has

ancther completeness (raanz2l with sensor and meter).

Key: (1). Modification of iunstrumeut.

Ranges of measurement, mg/ad. (4).

range of measurement. (5). Gamma. (6) .

Toluene. (9) . Viryl chloriue. (10).

wear with concentration 12 uy/1.

10.2-13.8 mqg/z.

(12) .

Error of measurement, o/o from

Chlorobenzene. {(11). Threshold of

e Ml bt i MBS asbcn e e

{2). Determined component. (3).

Benzene. (7). Styrene. (8). 1

Accuracy of threshold of wear
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Page 90.

Fig. 23. Gas analyzar "sauwa-1", Diagrams of axternal gas connections
(unit PD). 1 ~ valve/gate (4 pieces); 2 - filter (7 pieces): 3 -
control panel; 4 - stimulus or the flow rate; 5 - reductor; 6 -
rotameter (3 pieces); 7 - flow regulator; 8 - tap/crane of the
threaway; 9 - c=211 of the sensvui; 1 - analyzed gaseous mixture; II -
discharqe/break of compressed air or nitrogen; III ~ compressed air
or nitrogen; IV - hydrogjen; V - discharye/break of the products of

burning.
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Fig. 24. Gas analyzer "vamwa-1". Tu2e diagram of the external

2lectrical ccnnections: 1 - scensor; 2 - converter high-ohm ; 3 -

electron potentiometer.

Page 91.

To unit PD besides tne biesa line of the analyzed mixture nus*
be conducted/supplied t+he line of the compressed air (vpressure 2-10
kg/cm?2) and the line of hydroygyen (pressure 2-10 kg/cm?). In the
absence in the site of 1nstaliation of unit PD of the line of
technical hydrogen can be used tae tank/ballcen with hydrogen. Air
and hydrogen must be puritied troua dust, moistur2, oil and organic
impurities. For simplification in the exploitation of instrument as
air for maintaining the turning can be used analyz2 tha air,

preliminarily purified trom oOrgyanic impurities.
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The gas and electrical connections of gas analyzer are assembled

in accordance with the diagrauws, given in Pig. 23 and 24,
3.5. Instruments for determining nitrogen oxides.

The presenc2 of nitrogyen oxides in air of industrial rooms is
determined with the aid of the stationary automatic gas analyzer
FR0060, described in this section, and also gas analyzers “Sigma 1v

section
and FL 5501, described in 4 Ja 16,

To this group of instruments should be also related liquid
photocolorimetric gas analyzers FK4501 and FK 4502, tﬁe developed by
SKB analytical instrument manufacture of the AS USSR and intended for
the cyclic determination ot microconcentrations with respect to
FK4501 - oxides of nitrcgen (NO+NO,) and FK4502 - nitrogen dioxide in
air of industrial rooms. Gas analyzers do not have the vital
differences between themselves and are characterized by the following

indices:
fange of measurement, mg/m3
PK “501 o se O-S-

FK u502 oo 0-100




e

TP

DOC = 79180105 pAGE/i?

Fundamental error, o/0 ftrom the upper limit of the measurement ...

+=10.

Time lag of readings of gas analyzer, min ... S.
Page 92.

Stationary automatic gas signal analyzer FK-0060.

Instrument is developed py the design office of the analytical

instrument manufacture of plaant "Kievpribor.m

Designation/purpose. Eas signal analyzer is intended for the
signaling of the presence in air of industrial, storage and other

rooms of the toxic concentrations of nitrogen oxides.

Operating principle. The effects/action gas signal analyzer is
based on a change in the optical density dry, pre-impregnated with
reagent, indicator tape under the effects/action of nitrogen oxides,

vhich are found in the analyzed air.

The concentration of nitrogen oxides is measured via the
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comparison of the illuminatioan ot comparative and worker of
photocells, the illumination of the latter depending on a change in

the optical density of indicator belt,

The photoelectric schematic of instrument operates/vwears, when
the optical density of belt reaches the given one during adjustment.
Diagram they tune on the standard, which is the interchangeable light
filter in the channel c¢f coamparative photocell. As a result of
vearing the photoelectric aiagram is included the light and sound
communication, which notifies about the toxic ccncentrations cf

nitrogen oxides in air.
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Pig. 25. Sensor gas signal analyzer FK-0060 with the open cover/cay.

Page 93.

Structural-assemblingy pecrtormance. Into the assembly of gas
signal analyzer enter: the sensor and control panel. The senscr of
gas signal analyzer (Fig. ¢5) 1s made in the dust-splashproof
performance. Control panel 1s depicted in Fig. 26.

Pundamental technical and performance data.

Parameters of the analyzed mixture

temperature, °C ... from -40 to 30
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flov rate, ¥/h ... 60.
Supply voltage at the frejyuency of 50 Hz, Vv eee 220,
Required power, W ... 100.
Clearance, ama
the sensor ... 410x315x200

of control panel ... 200x250x140.

Weight of the assembly of gas signal analyzer, kg ... 20.

Instrument FK-0060 determines the concentration of nitrogen

oxidas in the analyzed air on one of the three ranges and puts out

signal about the achievement of the established/installed

concentration. Are given below tae ranges of the signal

concentrations of the determined component and triggering time of the

signalling device of gas siynal analyzer:

(.,) Jnanssomi
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M2,
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2 (4/Or 10£5 ces 20 (707 100 20 5
321 mun
3 (80t 3zl wun 20 (M)Or 5 2018
10+3 aun, .

e e e Ny, B A e S

gy

FE

LA

o RN i )

e gy TR Tl T SR




DOC = 79180105 pacs/??

Key: (1). Limit of switchinj. (<). Time interval of wear. (3). Ranges
of signal concentratiors, my/m?. (4). From 0 to 10+-5 s. (5). Fronm
100 it is above. (6). From 10+-5> s to 3+-1 min. (7). From 100 to S.

{(8) . From 3+-1 min to 1U+-3 win. (Y). From 5 to 1.8,

Pig. 26. Control panel ot gas sigynal analyzeqéx-0060 {(front panel).
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Page 94,

Mounting conditions and mouating. The sensor of gas indicator is

installed directly in the room, from which is selected/taken the air

for analysis., Instrument it is operational at an ambient temperature

from - 40 %0 30°C and during the removal of sensor froam control panel

up to distance to 200 m.

3.6. Instruments for determining mercury vapor.

Tha presence of mercury vapor in air of industrial enterprises
is determined with the aid of the stationary automatic meters of the

concentration of mercury vapors IKRP-445 and transferable gas

analyzers 0P8301.

Stationary automatic meter of the concentration of mercury vapors

IKRP-445,

Instrument is developed by design office "Tsvetmatavtomatika"
(KB TsMA) and is the base construction/design of the subsequent

developrents of instruments of this type.
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On the basis of instrument IXRP-445 of the KB TsMA together with
the institute of the hyyisne of work and occupational diseases of the
AMS USSR is devesloped automatic stationary gas analyzer IKRP-446 and

portable instrument IKRP-450.

(1) Ocnosnue xapaxrepucTKn npuGopos

{]ﬂ) HKPTI-448 HKP-430
Hafasonu usmepenns, se/# . . . . 0,002--0,06 0,002—0,3°
0,01-0,1
63 . 0,06—0,6
cloBias norpeuniocts, % OT cepxiero
(IQ npenena uamMcpenns . . . . . ., . %5 +5
anasaupanie nokasanuft, cex . . . . 20 20

@Ommlan naptux npuopos BMnyuleHa MOCKOBCKHM SACKTPOMEXIHN:
YECKHM 3aBOAOM.

Key: (1) . Fundamental characteristics of instruments. (2). Ranges of
measurement, mg/m3. (3). Fundamental error, o/o from upper limit of
measurement. (4) . Time lag of readings, s. (5). Test batch of

instruments is released by Moscow electrical enginsering plant.

Designation/purpose. Gas analyzer is intended for continuous
automatic measurement and recording the concentration of mercury

vapors in air of industrial rooms and signaling and excess of the

prescribed/assigned values.

Ooperating principle.

Page 95.
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K The effect/action of instrument is based on the measurement of
selective absorption by the mercury vapors of ultraviolet radiation.
As the source of radiaticn serves glow-discharge mercury-vapor lanmp.

As receiver is applied maynesiua photocell.

B et
[

The analyzed gaseocus mixture is passed through block-cuvettes,

which is divided into two egyual cuvettes: the worker (on which is

B b

passed the analyzed mixture) and comparative (hermetically sealed and

A s

‘ containing pure air). With the aid of photomodulator from mercury

luminous gas lamp alternateiy passes through both cuvettes and it

o ¢ e e N

falls to photocell. Upon appearance in the analyzed mixture of

S e ey g e

. mercury vapors the lumincus aosorption in working cuvette sharply

increases/grows, the equilibrium of the luminous fluxes, which fall

. . . : ‘f
§ ! to photocell, is disturped, as a result of which appears variable |
é component in the luminous flux and the current of photocell. In ?
1]

51 instri.ment is applied coampensation measuring circuit.

i Structural-assemblany pertformance. Instrument (Fig. 27) is
£
F designed on the basis of tue electron recording bridge of the type : %

k EMD-212 in housing of which are mounted electron and measuring

instrument units.
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Fig. 27. Gas analyzer IKKP-445 (tae general view of assembly): 1 -
electron bridge; 2 - puwmp; 3 - samplar; 4 - standard source of the

mercury vapors; 5 - filter ror cieaning mercury vapor from air.

Page 96.

Into assembly 7Jas analyzer enter: electron bridge EMD-212, pump

(compressor of “he type KVA-3), saumpler, standard source of mercury

vapors and filtar for cleaulny mercury vapor from air.

Witk it is carried cut in the general-rpurpose

(none xplosion-protected) performance.

Fundamental technicai and performance data.

Pt
U

[ e R
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Range of measurement, mg/m? ... 0.01-0.6.

Pundamental error, o/0 trom the upper limit of the measurement ...

+10.

Threshold of response, mg/m3 ... 0.01.

Time lag of readings gas analyzer, s ... 10.

Supply voltage at the frequency of S0 Hz, into ... 220.

Required power, W ... 200.

Weight of assembly gas anralyzer, Ky ... 30.

Transferable gas analyzer 0P8301.

Instrument is developed by SKB of the analytical instrunment

manufacture of the AS USSR; by imdustry it is not released.

Designation/purpose. Gas analyzer is intended for continuous

automatic measurement and recording the concentration of mercury

by

e
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vapor in air of industrial rooms.

Operating principle. The effect/action of instrument is based on
the phenomenon of absorption by tne mercury vapors of ultraviolet
radiation in with specific, tne only with it, the part of the

spectrum.

In contrast to the anaiogous in operating principle of
instrument IKRP-445 in gas analyzer 0P8301 gaseous mixture is

supplied to analysis with free convection.

Structural-assembling perrormance. Instrument is carried out in
the genaral-purpose (nonexplosive-protected) performance. All nodes
are mounted in portable metal housing. Despite the fact that the gas
analyzer is por+table instrument, it can be connected with the aid of
the built-in rheochord to secondary recording instrument, entering
the assembly of gas analyzer. In tnis case is provided remote the

redundancy and record ot readings of portable instrument.
Fundamental *echnical and performance data.

Range of measurement, my/m3 ... 0-VU.1.

Fundamental error, o/o trom tne upper limit of the measurement ...

- e g e
- o o
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1
+10. b
) ;
Threshold of response, ag/m3 ... V.01,

Time lag of readings of gas analyzer, s ... 30.
Environmental parameters )

temperature, °C ... 10-50. i

relative humidity, o/0 ... to 80,

Supply voltage at the frequency of 50 Hz, V ... 127.

consuned power, W ... 250.

Page 97.
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3.7. Instruments for determining hydrogen sulfide. :

Por determiring the concentration of hydrogen sulfide in air of
‘ndustrial rooms are used staticnary automatic gas analyzers FK5601

and FPKG-2 whose description 1s Jiven in this section, and also

'] universal stationary automatic gas analyzers FL5501 and PGTs,
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described in pt. 3.16.
Stationary automatic gas analyzer FK5601.

Instrument is developed by SKB of the analytical instrument

manufacture of the AS USSR; by industry it is not released.

designation/purpose. Gas analyzer is intended for the continuous
automatic measurement of hydroyen sulfide concentration in air of
industrial rooms and signaling about the excess of its maximum

permissible value.

Ooperating principle. The effect/action of instrument is based on
the photocolorimetry of the indicator solution!, which changed its
coloring as a rasult of chemical interaction with hydrogen sulfide,

which are located in the analyzed mixture.

POOTNOTE !. Composit.on of indicator solution (on 1 1 of the

distilled water), g:
molybdic oxide of ammoanium ... 5.

sulfate ammonium ... 2, 5.

e pungey vt O
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sulfuric acid ... 9, 2. ENDFOOTNOTE.

In instrument is applied the differential null circuit of
measurenment with two photocells and with the optical compensation

photoelectric current.

In the absence in the analyzed mixture of hydrogen sulfide the
intensity of the luminous riuxes (passed preliminarily respectively
through working and comparative cuvettes), which fall to working and
comparative photocells, will be identical, and consequently, in
metering circuit of sigpai it wiil not be. Aprearance in the analyzed
aixture of hydrogen sulfide produces change in the intensity of
coloring the indicator solution in working cuvette and, consequently,
also the value of the luminous flux, which falls to working
photocell. Appearing in tuis case aifference in the intensities of
the luminous fluxes, whicn fall to photocells, causes the appearance
of the corresponding differenca in the photoelectric currents -
voltage of unbalance, proportional to hydrogen sulfide concentration

in the analyzed gaseous mixture.

Structural-assemblainy performance. Into the assembly of gas
analyzer enter: voltage ragyulator EPA-15, transformer, block of

supplying the solution, sensor of gas analyzer and block of supply to

the analyzed gaseous mixture. Additionally into asseably can enter

i ad
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secondary instrument - electron potentiometer of the type EPD-07.

Page 98.

The block of supplyinj tne solution is the metallic cabinet,
vhich consists of twc sections, of which are placed the carboys for a
working solution, bimetaliic temperature controller and electric

heaters for maintaining the permanent temperature of solution.

In the cover/cap of gas analyzer is inspection window for
observation according to tne scale of readings and opening/aperture
for the installation of tne signal lamp whose burning in the process
of work characterizes the fitness of gas analyzer. Sensor is carried

out in the general-purpose (nonexplosion-protected) performance.

Fundamental technical and performance data.

Rang2 of measurement, mg/z’d ... 0-20.

signal concentration, mg/m3 ... 10.

Fundamental error, o/0 from the range of the measurement ... by £10.

Threshold of response, mg/m? ... 1.

L o IO IR - e OOV JO 2« P I
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Expenditure/consumption of anal yzed gaseous mixture, 1/h ... 12.
Expenditure/consumption ot indicator solution, 1l/h ... 0.3.

Time lag of readings of gas analyzer, ain ... 3.

Supply voltage at the frejuency of 50 Hz, V ... 127.

Required povwer, W ... 150.

Mounting conditions and mounting. Gas analyzer (sensor and
auxilople) is intended for a wall amounting or during special
construction/design (frame) and can be established/installed only
explosion proof room with tne rollowing environmental parameters:

temperature, by °C ... tU-2J.

relative humidity, o/0 ... to 80.

Stationary automatic gas anaiyzer FKG-2.

Instrument is developed and is released by the in series

ey PRI gy ‘““mem*mwmmwv

in
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developmental office of automation (OKBA).

Designation/purpose. Gas analyzer is intended for continuous
automatic measurement and recording the content of hydrogen sulfide
in technoleogical gaseous mixtures after sulfur removal, and also in
air of the shops of the production of synthetic fiber.

Operating principle. I'he effect/action of gas analyzer is based
on the photometric measureament of the dry indicator tape!, which

changes its coloring duriny reaction with hydrogen sulfide.

FOOTNOTE !, Composition of inaicator solution for the saturation of

cloth (cotton) taps3, Vol. o/o0:

acetic leai (analytically-pure) ... 20.

glycerin ... 12.

acetic acid (chemicalliy pure) ... 0.2.

the distilled water ... 67.8. ENDFOOTNOTE.

Page 99,
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The luminous fluxes from the lighting tube through converging
lenses are directed for the moving/driving indicator tape and for
immobile reference sample and, being reflected froa them, they fall
to the light sensitive layer of pnotoresistors. Photoresistors

(vorker and comparative) are connected into bridge measuring circuit.

In the absence in the analyzed mixture of hydrogen sulfide
intensity of the fallingys/inciaent to photoresistors luminous fluxes
and appearing in this case photoelectric currents are identical and
in diagonal of bridge is abseat measuring signal. Appearance in the
analyzed mixture of hydrogyen sultide causes the appropriate change in
the intensity of coloring indicator tape and, consequently, also the
value of the luminous flux, rerlected from indicator tape to working
photoresistor. Appearing in tauls case signal in the diagonal of

bridge is proportional to tne coacentration of the determined

component,

Construction-assembling perrormance. Instrument is carried out

in the general-purpose (norexplosion-protected) performance.

e ST WU A o U TV TP TY Sy~ A TR I A ¢

PN

- S T

e

)3

S



. e

PP—

DOC = 79180106 PaGE &07

Fig. 28. Sensor of jas anaiyzer FKs-2 with the open cover/cap.
| |
Page 100, .

Into the assembly of gas analyzer enter: the sensor, electronic relay

l El1R-1, voltage requlator ¢-v.09, secondary instrument EPD-12,
pressures relay R1D-1, control panel PDU-A, of timer Ye-52, filter of '

air Fv-10,

On special order in assemoly with gas analyzer are supplied: the
installation for ths saturatioa ot indicator tape UPL-1, moisture
separator V-01, stimulus or expenditure/consumption PNG-1. The
housing of s2nsor is made in uust-splashproof version and '
continuously is blasted py purLe air or by nitrogen. In the case of

the cessation o»f the sSugply of pure air into the housing of sensor is

provided for th= davice, wulcn Jisconnects the supply of electric
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power supply into sensor. The construction/design of sensor provides
for its mountinj on panel or on bracket. The general view of the "

} sensor of gas analyzer witnh tue open cover/cap is shown ain Fig. 28,

Fundamental techrical ana performance data.

— o er— ——

rapl

- ey e

Range of measursment, mg/m3 ... 0-30,

LT T E—————

. R

k Fundamental error, o/o0 irom tne upper limit of the measurement ...
+10. F
!
i
Additional errors do not exceed tne following values (o/0 from the %
upper limit of measurement): f?
%
from the measurement of the ambient temperature for each of 10°C }
in interval of 10-35°C ... +2. f
:
from a barometric change on every 10 mm Hg in the range 720-770 %
am Hg (96-100 kN/m2) ... sz. :

fror a change in the supply voltage on #100/0 from 220 V ...

+1.5,

| Threshold of sensitivity, mys/m3 ... 5.
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i ¥
- Parametars of the analyzed mixture [i
P ‘*‘
4 temperature, °C ... 10-40. E
"
f
relative humidity, o/0 ... 30-80. ‘
b
2

expenditure/consumption, 1l/h ... 12.

Speed of the motion of indicator tape, mm/min ... 6+0.2. ‘f

‘ '
Time it began reactions, min ... 5. c

i3

Supply voltage at the freguency of 50 Hz, V ... 220. d

Required power, W ... 300,

Clearance of sensor, MM ... 430x315x175. b

Weight of sensor, kg ... 24.

Weight of entirs assembly, kY ... 76.
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Mcunting conditions and mounting. The sensor of gas analyzer is

- e

installed in explosion proof room with the following environmental

parameterss: [;
temperature, °C ... 10-35.

relative humidity, o/0 ... to 80.

.

Page 101.

Por decreasing the time lag the sensor of gas analyzer must be

established/installad near the point of the selection of the analyzed i3
‘ mixture. The sensor of gas analyzer is assembled on panel or bracket
at a distance not less than 0.5 a from wall and 1.5 n of floor/sex.
Gas lines are assembled in accordance with the diagram of gas 3
connections, represented in Fiy. Z9. For the purging of the housing

of sensor must be conducted/supplied the line of the compressed air

S RRTTTTER Tr

or nitrogen.,

ppe e — -

The binding of the stimulus of expenditure/consumption is

fulfilled in accordance with the diagram of mounting PNG-1,

e IS4 PR

Secondary instrument is assembled on general/common/total panel.

J Pressure relays, voltage regulator, electronic relay and timer can be
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" established/installed separateiy. The length of line between the
sensor and the secondary instrument must not exceed 100 m. The
}
' mounting of electric lines tney conduct according to the diagram of
r external electrical connections (Fig. 30).
]
{
]
3
!

bt

s
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Fig. 29. Gas analyzer PKG-<Z. The uiagram of external gas connactions:
1 - stimulus of the flow rate; < - valve/gate; 3 - filter of the air;
4 - control panel; 5 - pressure relay: 6 - sensor; I - analyzed
gaseous mixture; IT - ccmpressed air (nitrogen); III -

discharge/break of gas.

3.8, Instruments for deterwmining sulfurous anhydride.

For determining sulfurous anaydride in air of industrial rooms

are used the described pelow stationary automatic gas analyzer GKP-1

and the stationary automatic gas analyzer FL5501 whose description is

given in pt. 3.16.

Page 102.

Stationary automa*tic gas danalyzer GKP-1,
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Instrument is developsd and is released by short runs by the

experimental design office of automation (OKBA)1!.

! POOTNOTE !, In the experiaental design office of automation is
developed/processed also tne iastrument GKP-2 for determining
F sulfurous anhydrid2 in aic wath the limits of measurement 0-30 mg/m3.

ENDFOOTNOTE.

Dasignation/purpose. sas anaisyzer is interded for continuous
automatic measurement and recordiny the content of sulfurous

anhydride in a*tmospheric aar.
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Fig. 30. Gas analyzer FKG-Z2. The diagram of the external electrical
connections: 1 - sensor; 2 - election potentiometer; 3 - electronic
relay; 4 - rack of terminals/yrippers, switching; 5 - timer; 6 -

pressure relay; 7 - voltaje reygulator.

Page 103.

A relatively larger quaantity of oxides of nitrogen (to 18 mg/m3),
hydrogen sulfide (to 0.1 wy/m3), nydrocarbons (to 200 mg/m3),
chlorines and other admixtures/impurities (undefined components) in

the analyzed mixture does not prevent the measurement of the
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concentration of the deteruined component with the accuracy of
fundamental error. According to ayreement with producer the gas
analyzer GKP-1 can be used for determining sulfurous anhydride in air

of industrial rooms.

Operating principle. The effect/action of gas analyzer is based
on the measurement of the saturated electric current, which appears
during the electrolysis of the solution which contains the determined

substance, which is electrochemical depolarizer.

The analyzed mixture with the aid of the stimulus of flow rate
is supplied through the sampling device into electrochemical cell.
The sulfurous anhydride, which is contained in the analyzed aixture,
reacts with iodine to hydrogen iodide which then is electroplated on
measuring electrode, moreover tae value of electric current is the

measure for the concentration of the determined component.

Structural-assemblingy perrormance. Gas analyzer is not
explosion-proof. Into the assewbly of gas analyzer enter: the sensor,
control panel, secondary instrument (potentiometer of the type PSR),

voltage requlator S$-0.09, cabie, reagents.,

ol T
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Fig. 31. Gas analyzer GKP-1. Control panel (front panel): 1 - panel;
2 - selector knob of the ranges; 3 - safety device/fuse; 4 - signal
lamp of the divergence of the gas flow from the given one; 5 -

knob/arm/handle of the start of the heating; 6 -~ knobsarm/handle of

the start of instrument,

Key: (1). Heating. (2). Instrument. (3). Emergency. (4). Vvkl. (5).

off. (6). mg/m3.

Page 104,

The senscr of gas analyzer installied in housing made from
glass-fiber-reinforced plastic witn thermal insulation layer from
foamed plastic. The elements of tne network of sensor, with exception
of gas-bleeding device, are mounted on sliding carriage, and control

panel (Fig. 31) - in aluminum housing with the detachable frcent panel

on which are arrangzd/located measuring range changeover switch and
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other control knobs of the work of instrument.

Fundamental technical and performance data.

Rangz of measurement, mg/m3 ... of 0-1; 0-2; 0-5; 0-10.

Scaling factor K, ng/m3 ... 0.01; 0.02; 0.05; 0.1.

e 4 = o . g —— ¢ ae

O

Fundamental error, o/o from the upper limit of the measurement ... by

+6.

Threshold of response, mg/23 ... 0.03.

’ the parameters of the analyzed mixture:
I temperature, °C ... from -40 to 40,
!

relative humidity, o/0 ... 10-95.

flow rate, 1/h ... 50.

Time it began reactions, min ... 5.

J Time lag of realings of gas analyzer, win ... 15.
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Supply voltage at the frequency of 50 Hz, V ... 220.

Required power, W ... 100. 1;
'3
¥\
v

Clearance, mm y
!
i,1

Sensor ... 365x236x320. L
*

control panel ... 114x90x240.

Weight, kg

S@NSOr «.«. 8.

control panel ... 1.

Mounting conditions and mounting. The sensor of gas analyzer is
installed directly in tae piace of the selection of the analyzed
mixture (in cabinet) and with the aid of plug couplings is connected
with control panel [ see tne diagyram of electrical connections (Fig.
32) ]« The gas connecticns of sensor are made from Teflon tube in

accordance with the diagyram, represented in Pig. 33. In the site of
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s~

installation of sensor the eavironmental parameters amust be within 4

the following limits:

the temperature, °C ... =40 to 40. ;

! i'.

?'.‘

¢

relative humidity, o/0 ... 10-95. L

13

i

%

Control panel, stapilizer and secondary instrument are installed p

4 s
' in a room with the followiny environmental parameters: '
§

@ .

temperature, °C ... 9-40.

relative humidity, o/0 ... to 80.

Page 105.

=

Secondary instrument can be distant from sensor up to distance

o

' to 500 m.
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Fig. 32. Gas analyzer GKP-1. The diagram of the external electrical
connections: 1 - sensor; 2 - voitage regulator; 3 - secondary

instrument; 4 - control panel.

Pig. 33. Gas analyzer GKP-1. The diagram of gas connections: 1 -
gas-bleeding device; 2 - cell electrochemical; 3 - filters of the
rough and fine purification; 4 - signal indicator of the flow of gas

SRG-5; 5 - stimulus of flow rate PRG-4.

3.9. Instrument for determining hydrocyanic acid.

Por determining the microconcentrations of hydrocyanic acid
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air of industrial rooms can be used universal stationary automatic

gas analyzer PGTs, described in pt. 3.16. 3

Page 106,

3.10. Instruments for determining the phosgene.

For determining the microconcentrations of phosgene in air of

industrial rooms is intended stationary automatic gas analyzer GSF-3,

For these purposes can oe also used universal stationary

automatic gas analyzer FGTs, described in pt. 3.16.

Stationary automatic gas analyzer GSF-3.

Instrument is developed and he was in series released by the
experimental design offica of automation (OKBA). In 1969 it vas taken

i
. i
out of production.

Designation/purpose. Gas indicator is intended for a signaling
about the presence in aar or tne industrial rooms of the maximum 5

permissible concentratioan ot phosyene.

Operating principle. The effect/action of gas indicator is based
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on the measurement of time during which coloring the scanned ;f

photometrically dry indicator tape! during reaction with phosgene r
! reaches the specific intemsity, alsd>, on the comparison of this time i
with the prescribed/assigued stanaard, equal to the cycle time of

timer.

ﬁ FOOTNOTE 1. Composition of indicator solution for the saturation of |

one plate holder (20 m) of cloth tape (in 100 mt. benzene), g: '

| y-benzylpyridine ... 4.

N-benzylanyline ... 1. ENDFOOTNOTE.

The function of timer performs the engine, kinematically bonded
through reducer and cam with microsvitch. The signalling device of

instrument is included, waen tne time of the achievement of

prescribed/assigned to intensity coloring of indicator tape less than !

or equal to to the cycle time ot timer, which corresponds to phosgene

concentration in air, greater or egual to PDK. !

’ Structural-assemblinj pertrormance. Into the assembly of gas ;

L. indicator enter: tha sensor, voltaye regulator £-0.09, control panel

PDU-A, filter of air FV-10, air reaoval jet VEZh-2, rotameter RS-3A,

J electromagnetic relay MKU-48, knobs/button with no [ normally open]
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contact, knob/button with nc [normally closed] contact, needle valve.

For recording the dangerous concentrations of phosgene in time

instrument they complete by the recording voltmeter., Its to connect

to diagram in this case 1s must in parallel with indicating relay.

Housing of the sensor of poured fcor Silumin. All nodes and

elements/cells of senscer are arranged on two panels which are placed

into the housing, constantly blown by pure air or nitrogen (for

retaining/presarving/maintaining tahe sensitivity of indicator tape).

The sensor of gas indicator in the general industrial version is

assembled on vanel.

Page 107.

Fundamental technical ana performance data.

Signal concentration, mg/m3 ... 0.5

Pundamental arror, o/o from signal concentration ... +20.

As the siygnalling device of instrument can be used any

electrolytic device (light, sonic, etc.) with voltage 12//220 ¥ and

required power to 500 W.

Parametars of the analyzed amixture

in

P 1 v vl
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temperature, °C ... 10-35.

relative humidity, 0/0 ...

Signal lag (without takinj 1into

gas-feeding line), min ... 8.

Supply voltage at the frejueancy

Required power, W ... 75.

e g

to 80.

account time lag due to the

of 50 Hz, V ... 220.

Clearance of sensor, Nl ... 430x320x262.

Weight of sensor, k3 ... 17.5.

exploitation in explosicn proot

parameters:

relative humidity, o0/0 ...

‘1 Mourting conditions and mounting.

temperature, °C ... 1u-35.

rooms in the following environmental

to 80.

Instrument is calculated for

—-

e
¢
;
E
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All blocks of gas indicator are assembled on the panel,
installed at a distance not more than 100 m from the point of the
sampling of the analyzed gas. For the purging of the housing of
sensor and feed of ejectcr must be conducted/supplied the line of the
compressed air (or nitrogsn) oy pressure 2-10 kgscm? with flow rate

not more than 2 m3/h,
3.11. Instruments for determining chlorine.

Por determination and recording chlorine concentration in air of
industrial rooms use stationary automatic¢ gas analyzers FKG-3 and
AGL-2, described belcw.

For determining the wmicroconcentrations of chlorine can be also
used universal stationary automatic gas analyzer FLS5501, described in
pt. 3.16.

Stationary automatic gas analyzer FKG-3.

Instrument is leveloped and 1s released Lty the in series

developmental office of automation (OKBA).




v
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Page 108,

Designation/purposa. Gas analyzer is intended for continuous
automatic measurement and recording the tracks of chlorine in air of

industrial roons.
operating principle. The effect/action of gas analyzer is based
on the photometric measurement of the wet indicator tape!, which

changes its coloring duriang reactaion with chlorine.

FOOTNOTE 1, Composition of indicator solution for saturation with

cloth (cotton), tape, o/0 Vol.:
acetate of sodium ... 5.
iodide cadmium ... S.
starch (soluble) ... 1.
the distilled water ... 89. ENDFOOTNOTE. y

Photoresistors (working and comparative) are connected on

dAifferential circuit with direct reading. In the absence of chlorine

in air the intensity of tae falling/incident to photoresistors
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luminous fluxes is identicai and the arrow/pointer of secondary

instrument will cost on zero.

Apvearancz in air ot calorine causes the appropriate change in
the intansity of coloriug iudicator tape and, consequently, also the
value of the luminous flux, reilected from indicator tave to working
photoresistor. App=aring in tnis case difference in the intensities
1 of the luminous fluxes, waich fall to photoresistors, causes the
appearance of the corresponainyg dirference in the photoelactric

currents - voltage of unoaiance, proportional to the concentration of

the determined comporent.
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Fig. 34. Sensor of gas analyzer ¥KG-3 with the open cover/cap.

Page 109,

This voltage is measured oy secondary instrument.

Structural-assemblinyj performance. Into the assembly of gas

analyzer enter: th» sensor, voltage regulator S-0.09, secondary

instrument of the type EPD, biock of gas supply BPG-2, control panel

PDU-A, fil*er of air FV-10. housiny of sensor is dust- and
splash-proof. All s2nsor units with exception of the transformer,
established/installed on rear wall, are arranged/located on the

renoving itself panel,

Tn= nodes n€ the block of gas supply (stimulus of flow rate,
rotameter and pressure reguiator) are mounted in metal housing. The

constructiop/design of seusor and plock of gas supply provides for

etk




DOC = 79180106 PAGE ?‘D-q

their mounting on panel or on tne special framework. Sensor with the

open cover/cap is depicted in Fig. 34.
Fundamental technical and performance data.
Range of measurement, mg/m3 ... 0-2.

Fundamental error, o/0 tfrom the upper limit of the measurement by

+20.

Additional errors do not oxceed the following values (o/o from the

upper limit of measurement):

from a change in tne rlow rate of the analyzed mixture per tl4o/0

from 60 1/h .. 4,

from a change in the ambient temperature for each of 5°C in

interval of 10-359C ... #5.

from the change of barometric pressure for every 10 mm Hg in the
range of 720-780 mm Hg ... *2.

from the change in supply voltage by +10% from 220 V ... +1.5.

Threshold of response, mg/m3 ... 0.25.

eSS

i
[}
i
i
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Parameters of the analyzed mixture:;

temperature, °C ... 10-35.

relative humidity, o/0 ... to 80,

flow rate, l/h ee s 60,

1 Time it began reactions, @in ... 3.5.

Time lag of readings of gas analyzer, min ... 10.

Speed of the motion of indicator tape, mm/min ... 6%0.6.

Supply voltage at the frequency of 50 Hz, V ... 220.

Required power, W ... 100.

Clearance of sensor, mm ... 42<x331x175,

Weight of sensor, kg ... 18.5.

atmospheric pressure, mm Hy (KN/m2) ... T720-780 (96-102).
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Weight of entire assembly of jas analyzer, kg <.« 47,
Page 110,
Mounting conditions and mounting. Sensor and block of gas supply are
assembled on panel or on the bracket, installed in explosion proof
room with the following environmental parameters:

temperature, °C ... 10-35.

relative humidity, o/0 ... to 80.

Secondary instrument 1s assembled on general/common/total panel.

Voltage regulator can be establiismhed/installed separately.

The length of the line of communications between the sensor and

the secondary instrument aust be not more than 10 nm.

The external gas aad electrical connections of gas analyzer it

is assembled in accordaunca wita diagram (Fig. 35).

i S s s b gy v 5
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Fig. 35. Gas analyzesr FKG-3. The diagram of the external gas and
electrical connections: 1 - biock of gas supply; 2 - sensor; 3 -
secondary instrument; 4 - control panel; 5 - filter of the air; 6 -

voltage requlator; I - analyzed gaseous mixture; II - compressed air.

Stationary automatic gas analyzer AGL-2.

Instrument is developed and was released by short runs
experimental workshop SKb VNIIUT {All-Union Scientific Research
Institute of Work sSafety of tne VIsSPS) of VIsSPS [ All-Union

CantralTrade-Union Council]. Non-current for modification.

Page 111,

<y,

e L. oa
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Designation/purpose. Gas analyzer is intended for continuous
(cyclic) automatic measurement and recording chlorine concentration

in air of industrial roc¢ns.

Opera*ing principle. Tne eftect/action of gas analyzer is based

on linear-coloristic method of determining gas concentrations in air.

In the narrow section, situated across paper tape, is applied a
solution of reagent!, and then aoove the surface of this section
along special channel is broacned with given speed the specific space

of the analyzed mixture,

FOOTNOTE 1. For the scale 0-20 mg/w3 is used the indicator solution
of the following composation: 100 al of the distilled water; 0.05 g
of o-Tolidine (fundamental, pure) U.50 g of citric acid (chemically

pure} and 10 g of potassium bromide (chemically pure). ENDFOOTNOTE.

As a result of the reaction of tne determined component w'.th reagent
on the surface of tape is rorwed the painted track in the form of the
line whose length is proportional to the concentration of the

determined component,

Referencs grid on tape maxes it possible to determine a change

of chlorine concentration in time.
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Structural-assembliny performance. Instrument is carried out in
the genaral-purpose (nonexpliosion-proof) performance. Into the
assembly of gas analyzer enter: tane gas analyzer AGL-2, coupling
cable and reagents. All nodes and elements/cells of gas analyzer are
mounted in one metal housing, intended for a mounting on panel or on
the special framework (frawe, bracket).

Fundamental technical and performance data.

Rangs of measurement, mg/m3 ... 0-20.

Fundamental error, o/o from the upper limit of the measurement ...

!5.
Thresheld of response, mg/m3 ... 1.
Flow rate of analyzed mixture, min ... 1.

Duration of cycle, min ... 3.

Speed of the motion of indicator tape, mm/min ... 1.

~w

TR
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Supply voltage at the frejuency of 50 Hz, V «.. 220,

Required power, W ... 40.

Clearance, mm ... 130x%x290x338,

Weight, kg «.. 8.

3.12, Instrument dl4 the determination of Freon-12,

Stationary automatic of gas analyzer FL6801.

Instrument is developed by SKB of the analytical instrument

manufacture of the AS USSR and is released by the in series Smolensk

plant of the resources of automation,

Designation/purpose. Gas analyzer is intended for the continuous

(cyclic) automatic measurement of mwicroconcentrations Freon-12 in the

air.

Page 112,

Operating principle. The effect/action of instrument is based on

the photometric measurement of the dry paper indicator tape, which
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changes its coloring as a result of reaction with products of the " )
thermal decompositior of ¢Yreon-1¢, obtained in the electric furnace r;
of resolution. Gas analyzer wourks according to closed system - the [

analyzed gaseous mixture is apstracted/removed into the same roon, &

from which is selected the test/sauple,

As measuring in instrument is used optical two-channel diagram i

1 with electric compensation. )

e ——
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Fig. 36. Gas analyzer FL63V1. The arrangement of blocks and auxiliary
nodes on the panel: 1 - secondary instrument; 2 -~ junction box; 3 -
sansor; 4 - chemical filter (< pieces); 5 - blocking and regulating

valve/gate.

Page 113,

Structural-assembliny pertformance. Gas analyzer is released in
the water-proofed, vibration-proof and shock resistant performance.
The construction/d=sign of gyas danalyzer provides its normal operation

with prolonged inclinaticns/slopes on angle of 15° to any side, and

© ———

ORI CORETey

ahiini,
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also after output from short-taime inclinations to ingle to 45°,

Into the assembly of yas analyzer enter: *he sensor, electron ' 
indicatirg devicae EX-1, stamulus or flow rate, junction box, chemical
filtsrs - 2 pi=ces ard blockiny ana requlating valve/gate.

Additionally (if necessary) into the assembly of gas analyzer can
enter the block of distrivutiny gas RB-5 and the outside panel for

the teletransmission of redadinyse.

All blocks and nodes ot gyas analyzer (except block RB-5 and
outside panel) are mounted on Jeneral/common/total panel switchboard
(Fig. 36) . In the cover/cap ot tne sensor of gas analyzer, which
( emerges on the face of panel, are inspection holes of rotameter and
' of signal about spendiny or breax of indicator tape. On the cover/cap ;
of junction box, also ewmeryiny cn race panel, is placed the toggle

switch for the start of gas aualycer.

———

Portahle panel for tane teietransmission of readings is the
shield on which are estawviisheu/installed: the indicating device,
which doubles rreadings of tundamental electronic device, davice (neon .

tube/lamp), which signals avout spending or break of tape in the

e

sensor of gas analyzer, auad tour-valve signal panel, intended for the

redundancy of the indicating ligynts of the block of distributing gas

| about the ordinal point ¢t the selection of the analyzed jaseous
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mixture.
Fundamertal technical anu pertormance data.
Rarge of measurement, my/a’ ... 0-500,

Fundamental error, o/o rrows tae upper limit of the measurement ...

+10.
Threshold of response, my/a? ... Z5.
Parameters of +he analyzed mixture
temperatur=, °C ... from -10, to 50.
relative humiiity, o/0 ... 3u-98.
atmospheric pressure, ma iy (KN/m?) ... 680-920 (90-122).
flow rate, 1/h ... bu.
Duration of one cycle of 4inalysis, min * ... 5, 10, 15.

FOOTNOTZ: the duration ci cycle 1s established with the aid of the

by




N
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change gears. FNDFOOTNOTIEL,

-
i aatiliin ot iunist o

Page 114,

Starting time, min ... 30.

Time of continucus operatiovn without the change of tape (during cycle

5 min), t ... 37-50.

i Supply voltage at the freguency of 50 Hz, V ... 127/220. ’f

Required powrr, W ... 200,

- T Ty T s T T

‘ Overall dimensinns of tane panel of gas analyzer, mm ... 400x935x285, ;'

f Weiaht of the assembly ot gyas analyzer on panel, kg ... 69.

Instrument psrforms the tollowing process/operations:

automatically selects/takes air for analysis

consecntively/serially of four uitferent points (rooms);

it remotaly *rarsmits reaaingys with the indication of the points

} of the selection;
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it signals about the spenainy of the indicator tape;

puts out impulse/moumentum/pulse into the signaling system about
the achievement of the cstablisned/installed limits of the

concentration of deterrinza component in air.

Mounting conditions andg mounting.

i

RS
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Fig. 37. Gas analyzer FL6301., Tne diagram of external gas

connections: 1 - rotameter; 2 - furnace of the resolution; 3 - the
reaction chamber; 4 - filter (o pieces); 5 - stimulus of the flow i
rate; 6 - blecking and regulating valve/gate; 7 - block of

distributing gas. 1

Page 115,

i Soncimidad

Gas analyzer and its separate vlocks are installed in explosicn proof

room with the following environsental parameters:

temperatur=2, °C ... 5-50. .

relative humidity, o/0 ... 3u-9B.




e e

DOC = 79180106 PAGE %‘5

Distance from the place or saupling for analysis to sensor can

comprise to 25 m along the lenyth of gas line. The block of
distributing gas is installed 1n 1mmediate proximity of panel, and
the parel for the teletransmission of readings can be referred to
distance to 100 m. Gas conunections are assembled on diagram (Fig.

37) . The schematic of the externai electrical connections of gas

analyzer is givan in Filyg. 39.

il

I L PO
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Fig. 38. Gas analyzer FLo6d8ul. Ine diagram of the external electrical i
connections: 1 - block ot distrabuting the gas; 2 - outside panel; 3 i:
- electron indicating device; 4 - junction box; 5 - sensor; 6 -

stimulus of flow rate.
‘ $
! 3.13. Instrument for determining carbonyl of nickel. ;

Stationary au%tomatic gas analyzer UF8101,

-

Irstrumen* is developea 4anu 1s released by SKB of the analytical

instrument manufacture ot the AS USSR.

Designation/purpose. Gas analyzer is intended for the continuous

&=L

automatic measurement of tne microconcentraticns of vapors of

‘ carbonyl of nickel in air of industrial rooas.
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Page 116,

Operating principle. The effect/action of instrument is based on
selective absorption by tne vapcrs of carbonyl of nickel of the
ultraviolet rays (see the "operating principle" of gas analyzer

IKRP-445) ,

Por increasing the selectivity in gas analyzer is applied
luminescence transformer - phospanor L-27 and light filter KS-2 for
the libsration/isolation of ultraviolet section from entire radiation
spectrum of source (mercury-vapcr lamp) and its conversion into

visible radiation.

In instrument is appiied measuring circuit with the zero optical

compensation photoelectric curreut.

A strr~tural-assemblinj pertormance. All bleccks and nodes of gas
analyzer are aonnted in metal nousing with the opened/disclosed

front /leadingy loor, on insiae ot wnich is arranged/located measuring

instrument unit, power transformer and vibrator for the modulation of

——— e g
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the luminous flux, Within nousingy, above, is placed the block cf
distributing gas RB~-5 with filters, below - the chamber/camera of
destruction (resolution of carponyi nickel at temperature to 300°C),
intended for cleaning vapors of carbonyl of nickel and supply froa
analyzed gaseous its supply i1nto comparative cuvette, stimulus of the
flow rate PR-3, filter for the coliecting of the isolated in
chamber/camera deconposition of nickel, blocking and regulating

valve/gate and fan for cooliny the internal cavity of housing.

To the front panel of the nousing of gas analyzer is carried out
electron showing and recordinyg instrument DSR1-07, under which is
located the light signal panel, waich signals about the chamber
operation of decomposition.

Pundamental technical and performance data.
Rang2 of measurzment, mg/m3 ... 0-10

fundamental error, o/0 trom tane upper limit of measurement ... #20

fhreshold of response, ag/um3 ... 1

Flow rate of analyzed gaseous mixture, l,/h ... 600
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dupply voltage it the frejusncy ot 50 Hz, into ... 220
Bequirel power, W ... U490
@lecarance of th- panel or yas analyzer, mm ... 700x1750x450
¥=igh*t of the asseambly ot yas dnalyzer, kg ... 300.
Page 117,

Instrument perfcrms automatic air bleed for analysis
consecutively/sarially ot four difrerent points (rooms), and also it
signals about the achieveaent of the prescribed/assigned limit of the
concentrations of the daterwined component.

Mounting conliitions and mounting. Gas analyzer |is
established/installed in explosion proof room with the following
environmental parameters:

temperature, by °C ... 15-35

relative humidity, o/0 ... to 80

Bistance from the place of saampling for analysis to gas analyzer

[ELR, OV
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must not exceed 50 m alony the length of gas line,

Gas connections are asseamoled in accordance with diagram (Fig.

39) .
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Pig. 39. Gas analyzer UF81-10., Diagram of gas connections. 1 - block

!

of distributing the gas; £ - worxing and comparative cuvettes; 3 -
shut-off controlling vaive/jate (2 pieces); 4 - rotameter; 5 -
stimulus of the flow rate; o - chamber/camera of the resolution; 7 -
gas change-over switch:; 8 - riiter (6 pieces). I - air suction for

the safaguard of a normal operation of the stimulus of flow rate.

Page 114,

3. 14, Instrumant for Ievermininj oconel,

FOOTNOTFE !, 0KBA develops/processes stationary ultra-violet gas

analyzer GUP-2V, intended tor detarmining ozone in air in the range

of the cencentrations ¢t o-10 Voi. ones o/0. ENDFOOTNOTE.
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Por determiningy ozone coancentration in air of industrial rooms

it is possible to use a universal stationary automatic gas analyzer

FL5501, described in pt. 3s.16.
3.15. Instrument for deterwininy nydrogen chloride.

The presence of hydrogen chloride in air of industrial rooms can
be determined with the aid of the stationary automatic gas analyzer

"Sigma 1", described in pt. 3.16.

3.16. Instruments for det2rmining several harmful substances

(all-purpose instruments).

This group of instruments includes: stationary automatic gas

analyzers FL5501, PGTs and "Sigma 1".
Stationary automatic gas analyzer FL55011.

FOOTNOTE ', Toward the end of 1972 the Smolensk plant of the
rescurcas of automation will master the issue of the modernized
photometers FL5501L witn the standardized output signal, which will
make possible to use it iu the automatic control systems and control.

ENDFOOTNOTE,

oy o T T -

TN e




DOC = 79180107 PAGE ‘15/

Instrumen*t (Fig, 40) 1s deveioped by SKB of the analytical
instrum=nt manufacture of tae AS USSR and is released by the in

series 5molensk plant cf tae resources of automation.

Designation/purpose. vas analyzer is intended for automatic
continuous {(cyclic) or periodic measurement and recording the
microconcentrations of dirfrfereant gases and vapors (nitrogan oxides,
hydrogen sulfids, sulfurous annydride, ammonia, chlorine, ozone,

etc.) in air-gas media.

The use/applicaticn of an instrument depends virtually on the
selection of the color reactions of the determined components to the
impregnating composition or inaicator tape and selection of the
modes/conditions of the work of gas analyzer. These investigations can

perform qualified factory chemircal laboratories.

The operating principle of yas analyzer is based on the
photometric method of measurement and consists in the comparison of
the value of the lumincus 1lux, serlected from that painted as a
result of reacting the spot on wet indicator tape, with the value of
standard luminous flux. A difference in the luminous fluxes is
converted by photoelectric uiagram into the electric signal which is

supplied to the input of the electron showing and recording measuring

instrument.
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Page 110,

Indicator composition will be brought in to paper tape in the
process of analysis. The cyclic recurrence of the work of instrument
(deposition of indicator composition, displacement/movement of tape,
supply to the analyzed mixcure, measurement) is provided by special

programmner.

In instrument is proviaed for the possibility of the setting up
of different duration of tae cycle of analysis depending on reaction

rate on tape.

In gas analyzar is applied optical two-channel measuring circuit

with electric compensation.

Is structural/constructural - assembling performance. Instrument
is carried out in the general-purpose (non-explosion-proof)
performance. Into the assemply of yas analyzer enter: the sensor,
electron recording instrument MSR-1-11, stimulus of flow rate,
change-over switch gas, filter chemical, valve/gate being blocking
and regulating, panel panal, assembly of rotameters and
interchangeable gears ot prograamer. All blocks, entering the gas
analyzer, are mounted on the paael-type board, intended for the wall

mounting (see Fig. 40).
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Pig. 40. Gas analyzer FL55U1. lne arrangement of blocks and auxiliary

rodes on the pinel: 1 - 4a, cnange-over switch; 2 - secondary

instrumert; 3 - sanscr: 4 - vairve/jate beina tlocking and regqulating.

Page 1.0. 1

Fundamental technical and jperformauce lata.

Number of convantional scale divisions of seccndary instrument ...

100 1
1

Fundamental error, 0/0 tiom tae upper 1limit of the measureaent

(luring check on reference point) ... by 210
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1 6ummary quadratic addi*ionar <rror from a change in the supply

} voltage on 2t50/0 from 127V and ampbient temperature from 5 to 40°C
(during check on reference point), o/0 from the upper limits of

f measurement ... 210

1 Parametnrs of the analycei mixture

temperatur=, °C ... 5-50

[
b relative humidity, 0/0 ... 30-80 1

L 1
flow rate, 1/h ... 9; 30; 60
# ’ Starting time, lin ... 30 !ﬁ
y
{
L J Time lag of readingys of yas analyzer, min ... 20 |
P
Duration of one cycle cf analysas, min ... 2.5, 5; 10 7
Buration of the uninterrupted work of instrument without *he change "

of tape and irdicator solution (auring cycle - 5 min), h ... 150

4upply voltage at the frequency ot 50 Hz, into ... 127
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R=quirel powsr, W ... 150
@learance of th2 panel 0t jas anairyzer, mm ... B40xU29x404
Waight of the assembly ot gyas aunalyzer, kg ... 80.

Instrument is releaseu without calibraticn to the spacific
measure.d component and must calibrate itsz1f in consumer for each

specific case.

Instrumen® can be connected to the signaling system about the
achiavement of the rating value of the ccncentration of tne
determined component in the liaits of the range of measurement. For
utilizationp in automatic control systems to gas analyzer can be

connected the outside dounling instrument.

The range of the measurement of the determined component
{replacement of the arbitrary units of the scale of secondary
instrument by prescribed/assigynea unity of concentration), the speed
of the passaye of *he analyzed yaseous mixture and the duration of
one cycle of measurement are =staolished/installed for each
determinel component in tae process of calibrating the instrument.

Table 5 shows *he compositions ot indicator solutions and the

mode/conditions of the photvcolorimetric determination of the content

. PO TR
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of some substancas in air with tane aid of instrument FLS5501.

established/installed in =2xplosion proof room with the following

environmental parameters:

{ Mounting conditions and amounting. Gas analyzer must he
t
[
:
1
E temperature, by °C ... 5-50

|

; relative humidity, o/0 ... to 80.
E
[ Panel with gas analyzer 1s not recommended to establish/install near
r
b
the powerful/thick sources of variable electrcmagnetic fields
| (2lectric motors, transtformers, e€tc.). Pan2l is intended for a wall

] mounting and must be estapniisned/installed on brackets. ij

Rl
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Page 121,

Table 5. Compositions orf indicator solutions and modes/conditions of

photocolorimetry.

B (J) n &)r . ) #)on Pl!:(!‘o’l ﬂpol(:ZLm»

Onpedeasesat | Jwhnvson [ gy spy. RRAMK=TODHOTO| ypannampyemch| BOCTo ORHOFO

KOMMNOHEHT BIMEPCHUN,| 2onino TH CocTad HHAHKATOPHOTO PacTBOpa pacTeopa 230800 CMOCK uwkaa
M2/ ud 22/ 23 * (ua 1 umka), 4l ‘Il mamepeuns,
nA Min
- q)
Amniax (&) 0—10 1 0,1 2 GpOMeraomepnypuoro B 200 sul 0,02 9 2,5
20% BoAHOro pacTBOpa STHJIOBOTO
[wlsm- ) cnupra W

HByokucs a| 0-5 0,1 1 & 25 c3)n5¢oxucnoru AHHJIHHA, 0,025 9 2,55

0.5 2 a-HapTHASTHIEHAHAMHHE AHXAOP-
ruapata, 10 x4 ranvepnna B 100 seBoan
Osou (12} 0—0,5 0,025 {100 st 1% BogHOro pacTBOPa KpaxMma- 0,03 30 5
tbha, 1 2 eaxoro kanus, 1 2 cyaga-

MHHOBOfi KHCJIOTH K 5 2 HoamcTOrO

§0)) KaJHa L-s
Ceprrcrall an- 0—20 i 2 2 HorHo Lr&xncnoro kxaaus B 1,36 2 0,025 15 5
rapua ORHO3aMEWeHHOrO0  ¢OCGEOPHOKHCAOTO)

Kaansa, 2,56 ¢ ¢octopHOKHCAOrO HaT-
pus H 15 ma ranuepusa B 100 s

‘&i’tﬂ BOAMK {:'.,1,
Ceposbropoa - 0—10 0,1 2 2 ykcytHokHcaoro ceuHua B 100 aaf 0,03—0,04 30 2,5—5
0—1 1% pacTsopa YKCYCHOA KHCHOTH ¢
aoGaBneHnen 10 a4 rauuepuna
Xaop (1% 0—5 0,5 (0,52 o-tomuauna B 100 &¢ sruaosoro| 0,03—0,04 15—30 0.5

cnupra (16}

Kay: (1) . Determined component. (2). Range of measurement, mng/m3.,
(3) . Threshold of response, mg/m3. (4). Composition of indicator
solution. (5). Fxpenditure of inaicator solution (for 1 cycle), ml.
(6) . Expenditura of anaisyzed gaseous mixture, l/h. (7). Duration of
one cycle of measuremert, min. (8). Ammonia. (9). 0.1 g bromcresol
purple in 200 ml 200/0 of dqueous solution ethyl alcohol. (10).

Nitrogen dioxiie. (11). 1%’{ Ze9- disulfonic acid of aniline, 0.5 g

of a-naphthylethylenediamine of ainydrochloride, 10 ml of glycerin in

.(::. —y
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100 ml of water. (12). QGzone. (13). 100 ml lo/0 of aqueous solution
of starch, 1 g of potassium nyuroxide, 1 g of sulfamic acid and 5 g
of potassium 1odide. (14). Sulfurous anhydride. (15). 2 g of iodate
potassiur in 1.36 3 of aonosunsctituted potassium phosphate, 2.56 g of
phosphate sodium and 15 mi of yiycerin in 100 ml of water. (16).
Hydroygen sulfide. (17). 2 g of acetate lead in 100 ml 1o/0 solution
of acetic acid with addaition 10 al of glycerin. (18). Chlorine. (19).

0.5 g of o~Tolidine in 100 ml of ethyl alcohol.

Page 122.

The gas lines of gas analyzer are assembled in accordance with
diagram (Fig. 41), externai eilectrical connections - according to the

diagram, shown in Fig. 42.

Stationary automatic gas analyzer FGTs.

Instrument is developed and is released by the in series

experimental-konstrukorskim orrice of automation (OKBA).

Designation/purpose. vas analyzer is intended for continuous
{cyclic) automatic measurement and recording the concentration of
different toxic gases and vapors (hydrogen sulfide, phosgene,

hydrocyanic acid, aamonia, etc.) in technological gaseous mixtures,

and also in air of industrial rooas.
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Fig. 41. Gus analyzer FL5501. The diagram of gas connections: 1 - gas

change-over switch; 2 - rotameter; 3 - the reaction chamber; 4 -
filter (2 pieces); 5 - blocking and regulating valve/gate; 6 -

stimulus of flow rate.

®
—

&0

K4

Fig. 42. Gas analyzer FL5501. TI'he diagram of the external electrical
connections: 1 - secondary instrument; 2 - sensor; 3 - stimulus of

the flow rate; I - to tne saignalling device; II - to the doubling

instrument.

Page 121,
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Instrument is squippea witn tne signalling device, which signals
about the achievement or the prescribed/assigned value of the

determined component.

The operating principle of gas analyzer is based on the
comparison of the value of theé iuminous flux, reflacted from that
painted as a result of reactiny tne spot on dry indicator tape, with

the value of standard luminous tlux.

The signal of electric unpalance, which appears with a
difference in the luminous fluxes (if in air is present the
determined component) is amplifieu and enters the secondary
instrument. The cyclic recurreuce of the work of instrument is

provided by special command device.

A structural-assembliny pertormance. Into the assembly of gas
analyzer enter: the senscr, power supply unit, secondary instrument
of the type PRRI, control panel PDU~A (2 pieces), filter of air FV-10
(2 pi=2ces), filter control room, valve/gate acicular V3-2, rotameter

RS- -*A .

Notes: 1. Gas analyzer is supplied during issue with indicator

tape in the quantity, sufficient for the uninterrupted work of

instrument in the course ot three months (storage life of tape). For
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the subsequent delivery of indicator tape for additional charge is

necessary the declaration of consuper.

2. Modifications ot gas analyzer, designed for gas flow through

instrument are less than 20 l/nh, by rotameters RS-3A they are not

completed.

e e e g o x
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Pig. 43, Sensor is gas analyzer Fols with the open cover/cap.
Page 124.

The sensor of gas analyzer nas dust- and spatterproof,
sparkproof performance with thz ind2x of the blast shield IO /carbon
disulfide (VUTS5-1). The generdal view of sensor with the open
cover/cap 15 depictaed in Fiyg. 43. On the fac: of the panel of sensor :
are irrarged/locatel: tne pnovo unit, the assemtly of ;

depressurization, airtight plate nolder with indicator tape, takeup

reel and monitoring insttument. Here are located the 1
knobs/arms/handles of potantiometers "Setting up of the scale" and ’
"gero-satting”., The bhlcek or electric power supply is mounted in

dust- and spatterproof nousiny. According to the deqree of blast '

shield *he bhlock of electric power supply a~d secondary instrument

are carried out in *he Jeueral-jurpose (non-explosion proof) model,
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All units of gas anaiycer are intended for an attendant

mounting.

Depending on *he deterwmined component and the range of the
measurement of! its concentrations are released the modifications of

the instrument (see Table 6).

The design concept c¢f the power supply units of separate
modifications is determined by difierent duration of the cycle of
instrument that it is achieved by gyear reduction of reductor of the

master switch of power supply unait.

Fundamental technical and pertormance data.

Fundamental error, o/0 trow the upper limit of the measurement ... by

+20

Additional errors do nct exceed the following values (o/0 from the

upper limit cof measurement):

from a change in the ambiant temperature for each of 10°C in range

from 20 +o0 50°C ... x10

-~

from a change in the suppliy voltaygye on +100/0 from 220V ... &6
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The parametars of the apalyzed mixture
temperature, °C (.. 95-50
relative humidity, o/0 ... to 80
The expenditure of indicator tape (for one cycle), mm ... 10

a The time lag of readings or gas analyzer ... does not exceed 2

: cycles.

Supply voltage at the freguency of 50 Hz, into ... 220

Bequired power, W ... 100

learance, mnm

the sensor ... 40Ux236x164

of pover supply unit ... 404x286x164

[

1 Weight of entire assembly o: gas analyzer, kg ... 70. 4
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v The determined components, tne ranges of the measurement of 3

their concentrations, the compositions of indicator solutions for the ’i

special saturation of satin paper tape and the mode/conditions of
photometric measurement for different modifications of gas analyzer

are given in Table 6.

Rp——
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Page 1265,

Table 6. Characteristic of the modifications of gas analyzers FGTs.

( y 3 "H (s P“ﬂm n q]nr
Monl't'nnun On A(zll)lenuﬂ Jrenason ISpor . ! ARl | T o
npubopa XoumONeHT E3MepeHKA, ’l‘gl:u;':n CocTan MHAAKATOPHONO PACTIOPS &’;:g: tocna

»2/x3 Mz/u3 cMecu, | Namepesus,
ale Mun
(41
oril-18 Cepososopoa @ 0—10 0,1 |200 e(ciuuua yKcycHokHcaoro, 74,5 ma 6 5
OI1i-1E Ceposonopos @ 0—-30 FAMUEPHHA RHCTHINATA BHCLIETO COp- 2 5
Ta, 1,9 ma neasmot ykcycroft xucho-
Tl B 400 M4 AMCTHAAHPOBaHHOR BOAN
()
or1\-2 ®ocren [1t) 0—0,5 0.1 |4 2 4-uwrpoGensua-y-nmpuarw 1 e| 120 4 ‘
N-Genaunamnnuna B 100 ss Gensona i
0} (12
Qrii-3 CHHH/ILHAS KHCJIOTa 0—0,5 0,08 |10 2 n-nuTpoGensanvaernna, 5 2 HaTpus 90 4
TeTpaGopHokHcaoro B 280 M4 MeTaHo-
na ¢ nobasnennem 60 MA4 RHITHICH-
FAHKOAA
(1
ori-4 Asuuax L 04) 0—20 1 1,5 2'Bpospenonosoro curero B 100 A 2 5
9THNIOBOrO CTIHPTa €  RoGaBsieHHeM
100 a4 DHCTHANHPOBAHHOR BOAWL

Key: (1) . Modification of instrument. (2). Deterained component. (3).

Range of measurement, mgs/m3., (4). Threshold of response, ag/m3. (5).
Compesition of indicator soiution. (6). Flow rate of analyzed gaseous
mixture, l/h. (7). Duration of one cycls of measurement, min. (8).

Hydrogen sulfid=. (9). 200 g or lead of acetate, 74.5 nml of glycerin

of distillate of highest type, 1.9 ml of glacial acetic acid in 400 ‘
ml of distilled water. (1J). Phosyene. (11). 4 g of
4-nitrohenzyl-y-pyridine 1 4 of N-venzylaniline in 100 ml of benzene.

(12). Hydrocyanic acid. (i14). 10 g of n-nitrobenzaldehyde, 5 g of
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sodium of tetraborate in 208u al methanol with addition 60 ml of

diethylene glycol. (14). Aamonia. (15). 1.5 g of bromphenolic plue in

100 ml =2thyl alcchol with audition 100 ml of distilled water.

Page 126.

Mounting conditions and wounting. The sensor of gas analyzer and

ralating to it auxilople asseaple on the panel, adjusted directly in

the room where it i35 necessdary to control concentration of the

determined ceaoponent in air.

Sparkproot perfecrmance ot sensor gives the possibility to
establish/install i+ in tae rooms of all classes, in which is
possibla tha formaticn ot the udangyerously axplosive vapor- and
gas-air mixtur<cs of *‘he corlespoudang categories and groups (see

Table 1).

Power supplvy nnit and secondary instrument assemble on the

general/common/ro*al paneir, a4djusted in nonexplosive room.

In the sites of instaiiation of gyas analyzer the parameters,

anvironments must be within the toilowing limits:

the temperature, °C ... 5-5U

the

PRI
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relative humidity, os0o 30-38U

atmospheric pressure,

BR dg (KN/m?2)

680-780

(92-104).

ey
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Fig. 44, Gas analyzer FGIs. The diagram of external gas connections:

1 - filter of aiz (2 pieces); & - control panel (2 pieces); 3 - power
supply uni*+; 4 - filter tne control room; 5 - sensor; 6 - rotameter;
I - compresssd air.

Page 127.

The listance batween sensor ana power supply unit with secondary
instrunert must nc* ~xceed 3U0 m. one should not establish/install
the nnits of gas analyzer ncar the powerful/thick sources of ac
fields (electrical motors, transtformers, etc.). For the work of gas
analyzer recsssary are the compressed air (nitrogen) by pressure 2-10
kq/cm2. Gas and aerial iines or J4as analyzer are assembled in
accordance with diagram (Fig. 44).

The intermodule connections of the electric chains of gas
analyzer are performed from the cavle through the plugs of units in

accordance with the diagyraus ot external elactrical connections (Fig. ?

45y .
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Fig. 45. Gas analyzer FGTs. Tne diagram of the external electrical

conrecticns: 1 - power sSupply unit; 2 - sensor; 3 - secondary

instrument, 5

Stationary autcmatic gas analyzer "Sigma 1",

Instrument is developed and 1s released by short runs by the

experimental d=sign offics of automation (OKBA).

Designation/purpose. vas analyzer is intended for continuous
automatic measuremsnt and fecordiuj the concentrations of different
toxic gases and vapors (aamolia, nltrogen oxides, hydrogen chloride,
2+Cc.), and also their mixtures 1n air of industrial rooms. Instrument

can be applied virtually for determining the concentration of any

gases and vapors, capable of torming aerosols with reaction with the

appropriate chemical reageuts.
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Operating principle. The effect/action of gas analyzer is based [‘

on the selactive translatiousconversion of the determined component

into aerosol s+tate durinyg its reaction with auxiliary chemical
reagent with the subsequeat detection of aerosol particles in
ionization chamber. By the source of the ionizing radiation/emission

4 serves standard airtight :Nem-ray =mitter 90Sr - 90V as activity to 20

mCi.

Tc the electrodes ot cnamber/camera is applied the permanent
stabilized voltage. ¥The coutaining in the analyzed mixture determined
t components enter into chemical reaction with the vapors of auxiliary
) reagent, As a result of reaction 1s formed the substance with the low ;f
pressure of the saturatea steams which i1s condensed with the

formation of a=rosol particies. Air with suspended particles, passing

k.‘ throuqgh the working volume of champer/camera, causes the decrease of
ionization current. In this case& a4 change in the strength of
ionization current of chaaswmr/caweia proporticnal to the
concentration of a2rosol particles is the measure tor the

conc2ntration of the deterwined component.

A structural-assembling pertormance. Into make-up of gas

: analyzer enter: the sensor wita an aerosol-ionization chamber/camera

eI T e T e e T T
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(unit SK), the control unit and signalings (unit U£), unit of the
meter of ionization currents (unit IIT-2), stimulus of the flow of

gas (unit BPG-6), secondary instrument of the type EPD.

On special requirement 1pto uait SK additionally can be built in
the signal indicator of tne flow of a gas of the type SRG-5. The
housing cf sensor is the wslded coastruction whose internal cavity is
diviied in the explosive-impenetranle and sparkproof sections. The
sensor of gas analyzer nas the explosive-impenetrable performance
with sparkproof elements/ceils - VEG-V4A I/ethyl ether/hydrogen
(V3T4-V4ATI1-V, T). Remaininy =2lectric units according to the degree
of blast shield have the jenerai-purpose (non-explosion proof) model.
Instrum=r+ is r=leased in dirfferent modifications depending on
character and quantity ot controilable/ccntrolled/inspected

components.
Page 129.

Units TIT-2 and US have tne standardize poured silumin housings
of the type KL-1, carried out in tune dust-splashproof performance.
Nodes and elemants/cells of poth units are mcunted on intramodular

panels.

The construction/desiyn of tne sensor of gas analyzer and

P oo I

= v
N
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stimulus of the flow of y4as (BPu-v) provides for their mounting on
the special framawork (strut or frame). Units IIT-2, US and secondary

instrumsnpt are intended tor an attendant mounting. !

SV - W U OU I TOU S,

The general view of entire assembly of gas analyzer (except

secondary instrument) is shown in Fig. U6,

L vitha:

—— e
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Fig. 46. Gas analyzer "$igyma-i" (without secondary instrument):

1

stimulus of thz flow rate; < - sensor; 3 - unit of the meter of the
ionization currents; 4 - unit or cortrol and signaling.
Page 130.

Fundamental technical and periormaace data.

Fundamental error, o/o trow tne range of the measurement ... by

With the simultaneous presence of several determin2d components in

the analyzed mix*ure of scale division cerrespond to their summary

contant, expressed in mg/l.

Supply voltaa= at the frejuency ct 50 Hz, into ... 220

sttt
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Required power, W ... 400 J
Blearance, mm:

the sensor ... 300x370x350

s

of the unit of control and signaling ... 300x200x170
the unit of the meter of i1onization currents ... 300x200x200 3

Weight, kg:

the sensor ... 70 ii
[}
| :
‘ .
1 of the unit of control and siynalling ... 6 %
-
-
of the unit of the meter of i1onization currents ... 8.
Determined components: hydrogen chloride, ammonia, nitrogen !
]
oxides. ¥
]
Depending on designation/purpose the gas analyzer calibrates ;
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itself to different ranges of measurement from 1 to 10 PDK of the
determined component. Furthermore, gas analyzers can be calibrated to
other gases and vapors, which relate to volatile acids and

foundations!.

FOOTNOTE 1., As 3 result of the carried out by OKBA prospecting work
is determined the approximate enumeration of the substances whose
concentrations in air can be determined by an aerosol-ionization
method (on the basis of gyas analyzer "Sigma 1"). This is - chlorine,
hydrogen fluoride, hydrocyanic acid, sulfurous anhydride,
dimethylamine, triethylamine, aniline, dichloroethane, phosgene,

carbonyl of nickel, etc. ENVDFOOTNOIE.

Mounting conditions and mounting. The sensor of gas analyzer can
be established/installed in the dangerously explosive rooms of class
V-IA, where is possible tne rormation of the dangerously 2xplosive
mixtures of the correspondinyg cateyories and groups, indicated in
Table 1. Sensor and unit BPs-6 1nstall in special strut directly in
the place of the sampling of the analyzed mixture. Unit BPG-6 they
place not more than on 0.5 m ot unit SK. Unit IL&-Z, US and secondary

instrument places on the panel, adjusted in explosion proof room at a

distance not more than 300 m trom sensor.

Y

k.

-

Y

,-..
vk sl
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Fig. 47. Gas analyzer "$iyma-I". Diagram of gas connections (unit

SK). 1 - valveysgate acicular; <2 - rotameter; 3 - mixer of the
reagant; 4 - filter of the dust; 5 - ionization chamber; 6 - filter
aerosol; 7 - signal indicator ot tne gas flow; 8 - rotameter; 9 - air

removal jet; I - compressed airl.

Page 131,

Environmental parameters 1n the site of installation of gas

analyzer must be within the ftollowing limits:

the temperature, °C ... 10-35

relative humidity, o/0 ... 30-80

atmospheric pressure, mm Hg (KN/m2) ... 720-770 (96-103).




DOC = 79180107 PAGE a#

For the work of gas analyzer 1s necessary the line of the compressed

air (nitrogen) by pressure <-10 kgs/cm2,

The connection of the eleaments of the gas network of sensor
(unit SK) is shown in Fig. 4#7. The schematic of the external

electrical connections ot jas anaiyzer is represented in Fig. 48.

Pig. 48. Gas analyzer "$ijua-I". The diagram of the external
electrical connactions: 1 - sensor; 2 - the electrometric anplifier;

3 - saecondary instrument; 4 - unit of control and signaling.
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Page 132.
4. Auxilople to gas analyzers and yas cignal indicators.

Auxilople according to the performed by them functions are
subdivided into the £nliowing basic groups: gas-bleeding devices,
purification devices, ccntrol devices and flow-rate controls and
pressures, stimuli of flow rate, jJas-distributing devices, package

units (urits of auxilople) and otner special devices,

Each group of auxiliopie can have several varieties depending on
the presented to them requirements which in turn, are determined by

different opera*ing conditicns ot jas analyzers.

Are examined b=z1low constructions/designs and fundamental
technical specifications of some most characteristic auxilople to the
. . : ol
automatic instruments ot tne Gnalfsis of s ) R P

locdubiins,

4.1. Purification devices.

aibitn.
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Gas-scrubbina devices of GOU- 1@ and GOV -2.
GOU-111 aas-scrubbinyg device (Fig. 49) is intended for drying and ’f

cleaningy hydrog2n sulfiae froam supplied to gas analyzer gas and fog

of alkali by solid abscrbers.

GOU-2 gas-scrubbing device (FPig. 50) is intended for the drying
of the supplied to jas anairyzer gas and his cleaning/purification

from fog of sulfuric acad, chnloriane, ammonia and tracks of sulfur

dioxide by 1lijuid absorpers.
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Page 1313,

4

l:;; T R LI

Fig. 49, GOII-1M gas-scrubbing uevice.

Fig. 50. GOM-2 3yas-scrubbing device. 1 - bottle for the collection of

the condersate; 2 - bhottie rot tne liquid absorbers; 3 - tap/crane;

- filter with the s0lid aovsorwer; 5 - filter control room.

Page 134,

The devices of 300-14 and suU-2 are released by the in series

exverim=artal fesign eoffice of automation (OKZA).

[

VRSO CURENET

b a2 e,
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Findamental technical sgecificatioans.
Gov M oV 3
0 +TemnepaTypa rasa, NOASBIEMOr0 B ra3o0dm-

cTHTeasHoe ycrpofictso, °C . . . . . . 10—45 5—45
h'naa.nenue rasa nepes rajOOYMCTHLIM Y
poiictoom, xocjcad (ku/4?)y . . . . . .. 0,1 (10) +0,1 (£10)
"'Pacxom raza, Af4. . . . ... ... .. 14—200 - 200
t/Tlepenan 2aBneHHA B ra3OONHCTHOM YCTpo#t- -
Be, MM 80d. cm,, .
{3 npu pacxone 14 #f« . . . .., .. 50 —
> npu pacxoge 200/« . . . . . . .. 150 200
((. anajbiBaHKe TIOKa3aHWR ra3oaMajK3aTopa
H3-31 [a300NHCTHOCLQ YCTpOlCTBa, Mus
,npH pacxoae 14 glu, ne Gonee . . . 5 -
, Ca/npu pacxoae 200%4/«, ne Gonee . . 0,3 0,3
{5'Bec, ke . . ... oo . 11,56 15,5

Key: (1). Temparature ot the yas, supplied to gas-purifying device,

°C, (2). Gas pressure betore Jas-scrubbing device, kgscm?2 (kN/m?).

(3) . Flow of gas, 1/k. (4). Pressure differen+ial in gas-scrubbing
(i) D\J"’ cf ('Qll‘u',_, et Gas (lnu/,gcr bocerer o (J-N— §. ‘r},,,;) N Y Pt

device, mm vater. cr. {9). witn flow rate. (6). Q/h.4(7). ‘L/h, are

not more. (8). Weight, Kg.
Filter control FK.

Fil*er (Fid. 51) is intendeda for the control/checkinyg of the
cleanrliness of jas=sous mixture and its cleaning/purification from the
mechanical imourities. By tne riltering element/cell of contrcl roon

filtar is flannel,

It is rel=ased hy th:s i1n series Smolensk plant of the resources

nf automation.
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Fig. 51. Filter control FK.

Page 135,

Fundamental technical speciricativns.
flow of jas, ¥/h ... to ovul.
Amhient temperature, 9C ... 19-30.
Clearance, mm ... 1Jux5bxd45S,.
Aeight, k7 ... D.5.

Filter of air <v-10.

Filter (Fit. 52) 15 1uteauaed ior recleaning from moisture,

oil




AD-AO87 872 FOREIGN TECHNOLOGY DIV WRIGHT~PATTERSON AFB OH F/6 13/
AUTO"ATIC ANALYZERS AND SIGNAL INDICATORS OF TOXIC AND DANGEROU--ETC(U)
80 E N IOVENKO
UNCLASSIFIED FTD-ID(RS)T-1001-79




S PP .,

DOC = 79180108 PAGE / yf,
;y?

and dust of the compressed air which can be used for the ejection of
the analyzed gaseous mixture, ventilation of the housing of sensor

gas analyzer or for the feed of dicferent pressure-operated devices.
Tt is released by in series Baku Instrument building plant.
Fundamental technical specifications.

Cmto)
Air pressure, passing through the filter kgf/cm34.., 3-10.

i (300-1000) .
flow of air, 1/h ... to 1000. :

The pressure differential on filter, kg/cm2 (kN/m2), is not less: 0.5

%
(50). H

Clearance, nam ... 165x118x67. ?

Wwelight, kg ... 0.8,




/
DOC = 79180108 race ¥ 31§

Pig. 52. Filter of air PV-10.

Page 136.

4.2. Stimuli of flow rate.

Stimuli of flow rate PR-3, PR-7, PR-8, PR-11 and PR 12.

Stimuli are intended for the safegquard of the necessary flow

rate of the analyzed gaseous mixture within the gas analyzer and are
established/installed in the gas diagram within the gas analyzer,
In thea

are used rotary pumps with drive from asynchronous electric motor.

Tha stimuli of flow rate PR-3, PR-7, PR-11 and PR 12 are used

b TR W e~y I
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. §
i during the analysis of the jaseous mixtures, which do not contain g
j agressive admixtures/impurities, but the PR-8 is intended for the g
' mixtures which can contain agressive admixtures/impurities. §
i Stimuli PR-11 and PBR-12 have the vibration-proof, shock é
resistant and water-proofea pertormance, they (as the PR-8) normally t
they work under conditions of swing and inclinations/slopes on angle ?
to 450, ¢
f
| The victors of flow rate are intended for a work in the g
| &

following environmental parameters:

temperature, 9C ... 5-50.

relative humidity, o/0 ... to 98.

T

P S———rC
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Pig. 53. Stimulus of flow rate PR-3.

Page 137.

Fundamental technical specifications of the stimulus of flow rate

py

PR-3 (Fig. 53).

The rarefaction/evacuation in the place of sampling, created with the :

flow rate of gaseous mixture 600'14h, kgscm2 (kN/m2), is not less ...

0.3 (30).

Productivity with the discharye 30 mn vater. see, §s/h, not less

«es 1200.

Supply voltage at the frequency of S50 Hz, V eee 220/380.
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Required power, W. ... 120.
Clearance, mm ... 370x200x204.
Weight, kg ... 12,

It is released by the i1n series Smolensk plant of the resources

of automation.

Fundamental technical specifications of the stimuli of flow rate PR-7

(Fig. 5‘4) and the PR'B (Figc 55).

(')Pnpuuu » Mecre oldopl npoGu, co- \ - PR+

3A888eM0¢ npH Cue-
., B 180 afa, xec] m® (rm/a’) He newee 0,15 (15) 0,15 (15)
(2 ITpoussoANTEABHOCTS NPH  paspAKeHHK

10 mu 60d. cm., Af¢, He wenee . . 270 270
(Sll-hs?m ANTAMMS DpE  uacTOTe

............. 127 127
"'l‘lorpeﬂamu MONNOCTS, M, ., , . 6,7 6,7
S)Taapurss, s , . . .. ...... 196135 150 185 108x 129
EfBec, ;2 . . . ... ..., 6 4,3

Key: (1). The rarefactions/evacuation in the place of sampling,
created with the flow rate of yaseous mixture 180 L ,h, kg/cm2
(kN/mn2), is not less. (2). Productivity with discharge 10 am of
vater. Cm g4, h, it is not iess. (3). Supply voltage at frequency of
S0 Hz, V. (8). Required power, W, (5). Clearance, mm. (6). Weight,

kg.

They are released by the in series Vyrusk plant of gas analyszers

and by the Smolensk plant of the resources of autosatic equipsent.

AP . SRR R e il s o o " T ey
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Pig. S4.

Pig. 54. Stimulus of flow rate PR-7.

Fig. 55. Stimulus of flow rate PR-8.

Page 138.

Fundamental technical specifications of the stimuli of flow rate

PR-11 and PR-12,
. ne-i ne-1s
" Paspewenwe 3 mecre orGopa npotu,
< Kecjemd  (xw/a'). cospamaemoe npm
pacxoge rasosofl cmecu
15 a/e, ne menee, , , ., , .. 0,3 (30) ~
42°2/n, ne wevee | | - 0,03 (3)
(S\Hanpnwewne nuTanus nps uacrore )
WOeyo, ., ,.,.,..,,,,, 220 220
ul'lr_lmpmneuu MOWHOCTS, om , , , . . 110

L 2 R R e S S S

' aGapurss, ma, , , 172 o
(€1Bec, wac e Mx"sxloa Imx;?gxm

Kay: (1). Rarefaction/evacuation in the place of the sampling, kg/ca?

(kN/m2), created with the flow rate of gas aixture. (2). Z/h, are not

R R T
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less. (3). Supply voltage at freqguency of 400 Hz, V. (4). Required

O,

; pover, W . (5). Clearance, mB. (b). Weight, kgq.

AT -

Delivery pump of gas pneumatic PNG-1.

oy
=Tt 7Y

The delivery pump of gyas i1s intended for supplying the

test/sample of the analyzed gaseous mixture into the sensor of gas #

analyzer. Delivery pump is membrane/diaphragm type explosion proof
pump with the pneumatic drive and is established/installed in f
v dangerously explosive rocms in the following environmeantal ?
|
parameters: ;
temperature, °C ... 5-45. :

relative humidity, o/0 ... to 80.

Delivery pump can be used for the gases, not corrosive of the g

materials from which the manufactured parts of delivery pump,

contacting with gaseous mediua (steel Kh18N9T and teflon). Delivery

o dn g

pump is established/installed before the gas analyzer according to

the diagram of gas connections, represented in Fig. 56.

L, . eEE S - P, \ “owm v en .-
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Fig. 56. Delivery pump of gas pneumatic PNG-1. The diagram of the gas
connections: 1 - filter of air F¥V-10; 2 - control panel PDU-2; 3 -
damping capacity (not less tnan 10%.); 4 - pneumatic delivery puamp Op
the gas : 5 - valve/gate; I - compressed air; II - input of the gas;

IIT - yield of gas intc gas analyzer.
Page 139.

v}

It is peleased in seriesnexperinental design office of

automation (OKBA),

Pundamental technical specificatioas.
Productivity of delivery pump, $/h ... 200.
Pressure on output, kg/cm2 (k¥/m2).

during rarefaction/evacuation in the place of sampling 0.1

ey
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1.4
kg/cm2z ... 0.15 (19).
at atmospheric pressure in the place of sampling ... 0.3 (30).

| o
Pressure of the compressed air for the feed of pneumatic actuator, g

kg/cm2 (kN/m2). e
t

for an amplifier ... 2+-0.2 (200+-20).

i for a generator ... 1.1¢=-0.1 (110¢-10).

General/common/total flow rate of air, which ensures the work of

drive, ¥/h ... 3000.

e R

Clearance, mam® ... 300x150x160.

T T

Wweight, kg «.. 5.

Air removal ijet VEZh,

Ejsctor is intended for the suction of the analyzed mixture

through the gas analyzer. Ejector is released in two modifications:

VEZh-1 (with housing from pbrass LS-59-1) and VEZh-2 (with the housing

J made of steel Kh18N9 and Kn18NYTI). Por the work of ejector necessary
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are the compressed air by pressure 1.5 kg/cm?2,., If the sucked gases
form with air combustible or dangerously explosive mixtures, air
should be replaced nitrogen. Ejector is installed after the sensor of

gas analyzer and they connect ufp gas line according to the diagram,

indicated in Pig. 57,

. Bove ores e, o
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Pig. 57. Air removal jet VEZh. The diagram of the gas connections:
- filter of %4hs air; 2 - control panel; 3 - air ejector; I -

compressed air; II - from the sensor of gas analyzer.

Page 140.

Completely with ejector are supplied: control panel PDU-A and

filter of air Fv-10.

by
4 is released by the in seriesltexperimental design office of

automation (OKBA).
FPundamental technical specificatioans.
Flow of gas, 1¢h e 200,

Rarefaction/evacunation in gas line, provided by ejecfor. kg/cm2

(kN/m2) ... 0.08 (8).

ek
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Clearance, nm ... 105x65x27.

Weight, kg ... 0.3.

4.3. Regulators and indicators or flow rate,

Flow regulator of gas RRG-1.

Flow reqgulator (Fig. 50) 1s intended for the stabilization of

the prescribed/assigned flow rate of the agressive time in the line

of its supply to gas analyzer,
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Fig. 58. Flow regulator of gas RARG-1.

Page 141.

Regulator is prepared in two modifications: RRG-1A and RRG-1B. Flow
regulator RRG-1A is intended for the gases, which do not destroy
steel Kh18N9T, alloys K4ONKhM, N3oKhT10M8 and polyethylene. Regulator
is calculated for work under dangerously explosive conditions at an
ambient temperature from 5 to 50°C and relative humidity to 80o/0.
Requlator is assembled on panel or panel near the instrument, in

assembly with which it wcrks.

It is released in series py plant "Teplopribor" (Ulan-uUde).

Fundamental technical specifications.
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—

Limits of the ad justment of flow rate (by air),'t/h eea 1-200,

S

Al a A o e e 2 PO

Tuning precision of flow rate, 0/0 ... ¢=2.

Temperature of gas at the i1nput i1nto regqulator, °C ... 5-45,

e g

Gas pressure on input into regyulator, kgscm2 ..., 0.2-(-0.05). i

£A—Minimum pressure differential in regqulator, kg/cm? (kN/m2) ...
0.025 (2.5). I
‘ i
!
; )
E Change in the gas flow, o/0. {
g
with a change in the pressure to regulator on every 0.05 kg/cm? h
ee e ’—10 E

with a change in tne ambient temperature and gas for each of 5

& _ _.
— e ——— o —— e,

OC in interval of 5-U459C ... +-2,

Clearance, mm ... 106x108,

&— Weight, kg ... 1.9,

i Plov regulator of gas RBRGPN-2.
Regulator (Pig. 50) is intended for the stabjilization of the

prescribed sassigned gas flow, not corrosive of the materials fron

which it is prepared.




o————
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Fig. 59. Flow requlator of yas RRGPN-2.

Page 142,

Regulator is released in the general-purpose (non-explosion proof)
model and is establishedsinstallied in explosicn proof rooms with
ambient temperature from 10 to 50°C with relative atmospheric
humidity not more than 80o/0. Reygulator is assembled on panel or

panel near the instrument, in asseably with which it works.

b
1} is released by the in series’ experimental design office of

automation (OKBA).

Fundamental technical specifications.

Limits of the adjustment of fiow rate (by air), 3/h ... 2-20.

i ST T

T T T R

x + Bt ary, P I
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Temperature of gas at the iaput into regulator, °C ... 10-50.
Pressure of gas, kg/cm? (kN/m2) .,

&t the input into regulator ... 0.2 (20).

at output from regulator ... 0.1 (10).

Minimum pressure differential in regulator, kg’/cm2 (kN/m2) ... 0.05

(5) .
Change in the gas flow, o/o:

with a change in the pressure to regqulator on +-250/0 froa 0.2

kg/Clnz Y "O.So

with a change in the ambient temperature and gas for each of

+-59C in interval of 10-50°C ... ¢+-2.
Clearance, om ... 210x140x125.
Weight, kg «.. 4,

Plow regulator RF-4.

e p—, -

!,
:
!
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Regulator (Fig. 60) is intended for stabilization of the flow of

the analyzed gas througn the gas analyzer. Regulator normally works

in the following environmental parameters:

temaperature, O9C eee 5-50.

relative humidity, o/0 ... to 80.

atmospheric pressure, am Hg (kKN/B2) ... 7504-30 (100¢~4),

4 - e
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FPig. 60. Flow regulator ¢f gas RB-A.

Page 143,

It is released by in series Smolensk plant of the resources

automation.

Pundamental technical specitications.

Value of adjustable flow rate, 4/n ese 30,

Tuning precision of flow rate, 0/0 ««. +-5,

Temperature of gas at the iaput into regulator, °C ... 5-50.

Gas pressure on input into regulator, kg/cm2 (kN/m2) ... 0.2-2

(20~200) .

of

Yo
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The pressure differential in regulator, kg/cm2 (kN/m2) ... to 0.15

(15).

Clearance, mm ... 155x112x77.
Weight, kg ... 1.8.

Ratio reqgulator of gas flows RSG-3.

Regulator (Fig. 61) is intended for the automatic stabilization
of the relationship/ratio of the flow rates of two different flows of
gases during the supplying to their aixture into gas analyzer.
Regulator can be used for expanding the scale of gas analyzers due to
the dilution of the analyzed gas strictly established/installed
proportional quantities of gas of diluent and for the automatic
preparation of gas mixtures with tne maintenance of the permanent
relationship/ratio of the flow rates of two components of this

mixture, relationship value can have several frescribed/assigned

values.

e
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Fig. 61. Ratio regulator of gas flows RGS-3.

Page 144,

Regulator has a sety/dialing of the calibrated chokes/throttles,
which gives ths possibility to obtain twenty different
relationships/ratios to cnange the flow rate c¢f mixture per each of
the relationships/ratios 0.9-1.1 times. Regulator is made from
corrosion-resistant materials and can be used for agressive gases.

Regulator can wvwork in the following environmental parameters:

temperature, OC sea 5-45.

relative humidity, o/0 ... to 80.

Regulator is assembled on panel or panel near the sensor of

analyzer,
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I+t is released of special order by the experimental design

office of automation (OKBA).

Pundamental technical specifications.

Pressure of analyzed gas on input into regulator, kg/cm? (kN/m2) ...

0.0“ - 0.15 (uo1q).

Minimue pressure differential in regulator, kg/cm? (kN/m2) ... 0.035

(3. 5) L]

Maximally possible error in the maintenance of the

prescribed/assigned relationship/ratio of flow rates due to the

static error for requlator, 0/0 .. #-1,

Clearance, Bmn ... 120x152Zx190.

Control panel PDU-A.

It is released by the 1n series Baku Instrument Making Plant.

It is intended for the feed of pneumatic devices by the
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compressed air of the prescribed/assigned pressure or for remote
control of actuating mechanisms. Panel provides a smooth change of

the pressure at output within tne limits of 0-1.5 kg/cnm2,.

Control panel (Fig. 62) is structural/design assembly on the
general/common/total panel of the pressure reducer of air and

manome ter.
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Fig. 62. Control panel PDU-A.

3
Page 145. W

For the feed of panel necessary are the dry, purified air by pressure
from 2 to 10 kgs/cm2 with the air flow rate to 1000 3/h. Panel is
intended for a panel mounting. Pastenings are supplied completely

with panel.

Clearance, mm ... 136x112x76.

Weight, kg .. 0.6,

Indicator of flow rate RI-Z.

Indicator 1s intended for the control/checking of the flow rate

of gaseous mixtur2s at atmospheric pressure in systen.




e
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It is r=leased by the 1n series Smolensk plant of the resources

|
of automation. r
Pundamental technical specifications.

Controllable/controlled/inspected flow rate (with the

temperature ot gas and or 2nvircament of 20+-59C and atmospheric

pressure), §/h ... 30.

Clearance, mm ... 160x55x24

Weight, kg ... 0.3.

Rotameter glass RS-3A.

Rotameter (Fig. 63) 1s intended for measuring of stable or
smoothly changing flows of the noncrystallizing liquids and gases,

neutral relative to glass, materials of float and internal armature.

Fundamental technical specifications.

Ranges of the measurement of flow rate (by air) depending on the
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material of float, m3/qg.
ebonite ... 0.00b-0.06.
duralumin ancdized o.. 0.01-0.1,
steel of 1KH18N9T... O.025-C. 160 0.0Y -0 25
Maximum permissible operatinyg pressure, kg/cm? (kN/mZ).
for a liquid ... 6 (600).
for gas ... 4% (400).
Weight, kg ... 0.5,
4.4. Gas-distributing devices (‘as change-over switches).
Unit of distributing gas RB-3.

Page 146.

Unit is intended for the automatic consecutive selection (when

in assembly the gas analyzer ot the stimulus of flow rate is

it A TRAL o,
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present,) of the tests/samples of the analyzed mixture of four points
of one or several rooms ana return of this mixture after analysis

into the point of selection.

The unit of distributingd gas is released in tvo modifications

RB-3 and RB-3A-D.

Unit RB-3 (Fig., 64) is intended for the gaseous mixtures, which
Ao not contain agressive admixtures/impurities. Units RB-3A~D are
intended for th= agressive gaseous mixtures, which contain oxides of
nitrogen or vapor of ditferear fuels/propellants in limits to 40
ng/%. Units for propellant vapors are sutdivided into RB-3V, RB-13G,
RB-3D have the appropriate blast shield through the gas circuit

depending on propellant compositiovi.

Into the assembly ot tne unit of distributing gas enter: the
unit of distribution, filter contrcl rcom (4 pieces), fire barriers

(8 pieces for mndificatioas RB-3A-D), Fanc |-

The unit of distributinyg gas normally works in the following

parameters of gaseous mixture and surrounding air:

temperatura, by °C._5-50.
relative humidity, o/0 ... to 98.

Instrument can also work under conditions of swing and

inclination/slope on anyle tc 459,
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Fig. 63. Fig. b4. ’

Fig. 63. Rotameter glass RS-3A.

Fig. 64. Unit of distributing gas «&B-3.

Page 147,

All units have the vibration-proor, shock resistant, water-proofed
performance, The ela2ctric circuit of the urit of distributing gas
(Fig. 65), consists of the chains of electric motor and signal lamps

of the points nof selection. Upon tiring of engine (by switch KV-2) 'y

gaseous mixtur2 is selected/taken automatically from each of four
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points with the prescribed/assigned cycle tinme.

For the permanent selection of gaseous mixture in one source the
engine is disconnected, and the signal lamp, tonded with this point,

remains connected all the time of the selection of gaseous amixture.

To unit can be connected the remote signalling device, which
indicates the number of tne point of sampling at given moment/torque.
Signalling device (for example, four-valve signal panel) is connected

to the output terminals of terminal block K, (see Fig. 65).
It is released by the i1n series Vyrusk plant of gas analyzers!.

FOOTNOTE !, This Eéag} rfleases the unit of distributing gas RB-5 in
~5 and

two modifications;pRB-5A, intended for a work under the same

conditions as respectively units RB-3 and RB-324 and having analogous

design concept.

In contrast to unit AB-3 in unit RB-5 duration from boron of

test/sample at one point witnh the automatic changeover - 2 min.

ENDFOOTNOTE.

e e e ——
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ng-2

edddx

lMi
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Fig. 65. Electric circuit of tne unit of distributing gas RB-3: I -~

to the contacts of signalliiny devaice.

o
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Page 148,

e

Fundamental technical specifications.

Duration of selection from one point with automatic changeover, min

cs e 3-

The complete cycle of selaction from 4 points, min .. 12.

T ———

®The resistor/resistance of gas pulley tackle with the flovw rate of

gaseous mixture 210 Z/h, mm of- /%1(7 (kN/mn2)

for modification RB-3, not more than ... 160 (1.6).

e e s

for modification RB-3A-D it 1s not more than ... 280 (2.4).

L Supply voltage with freguent of 50 Hz, Y «ee 127.

Required power, W, not more tham ... 15.
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Weight of unit on panel, xg ... 18.

.

A

Change-over switch gas uwP-1.

! Change-over switch is intended for automatic consecutive supply

-

(vhen in assembly the gas analyzer of the stimulus of flow rate is
present) of the tests/samples of the analyzed gaseous mixture of six
technological points or industrial placements to one gas analyzer

with preliminary purging of bleed line before its connection. *)

Change-over switch gas (Fig. 66) has the explosive-impenetrable '
! pearformance v3G and can be established/installed in the rooms of }

* class V-1a., Change-over switcn normally works at the following values ﬁ

of the parameters of the gaseous mixture and the environment:

temperature, O9C ..« 5-50

relative humidity, o/0 ... to 80. :
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Pig. 66. Change-over switca gas wP-1: 1 - disk with the numerals,
which correspond to the numver ot <orking valve (point of selection).

Ié:"\f 10) Gas Input

Page 149,

Change-over switch can work an the media, not corrosive of the
materials from which is prepared the instrument (steel Kh18N9T,

rubber of brand 205 and polycnlorovinyl plastic material).

The number of the point of selection at each moment/torque is
determined from plank I witn the numerals (see Fig. 66). Numeral,
vhich is locatel against arrow/pointer on jacket, corresponds to the
number of the working valve (point of selection) of that opened at

given moment/torque,

Gas change-over switch is assembled on panel.
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{ ]
I+ 48 released by the in series experimental design office of q

automation (OKBA), ri

{
Fundamental technical speciticatioans. p
N
A
gﬂ
Maximum pressur2 (rarefacticns/evacuation) of gas on input into £

change-over switch, kg/cm2 (kN/m2) ... 0.15 (15). !
I

Maximum gas flow from each poxnt,"/h eee 200. 5,

Ooperate time of each wecrking valve, s «.«. 60.

The pressure differential in vaives, kg/cm2 (kN/m2) ... 0.005 (0.9).

The complete cycle of selection in six points, min ... 6.

Supply voltage at the freguency of 50 Hz, V «ee 220.

Required power, W ... 12.

Clearance, mm ... 390x3%60x189.

Height, kq ese 10,
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Change-over switch pneumatic the PP-8.

Change-over switch is 1ntended for the consecutive automatic
connection of eight points of the selection of the analyzed gaseous
mnixture to sensor of gas analyzer with the preliminary purging of
bleed line before its connection. #Aith the aid of knobs/buttons on
panel at any time it is possible to stop the cycle of run at the
necessary point, to begin 1t again with this or any other point, and

to also reduce the number of bnypassed points from eight to two.

Change-over switch pneumatic consists of two units: pneumatic
bypassing device UMO-8 and unit of pneumatic valves KP-8. The unit of
the bypassing davice is equipped with the signal indicator, which
indicates the reference numpber of the working line (point of

selection).
Page 150.
Pneumatic change-over switch PP-8 is explosion proof device and

can be used in dangerously explosive rooms. Change-over swvitch

normally works at the following values of environmental parameters:

temperature, OC ese 5=50.
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relative humidity, o/0 ... to 80.

Change-over switch can work in the media, not bringing about the
corrosion of the materials from wanich are prepared the valves (steel

Kh18x9T, teflon, polychlorovanyl plastic material).

For the work of pneumatic bypassing device of change-over switch
necessary are the compressed air by pressure 1.4 kg/cm2, The overall
diagram of the gas connections of the change-over switch of pneumatic

the PP-8 is shown in Figy. 67.

It is released of special-order by the experimental design

office of automation (OKBA).
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Pig. 67. The overall diagram of tne gas connections of the

change-over switch of pneumatic the PP-8: 1 - point of the selection;

2 - unit of *he pneuratic valves; 3 - pneumatic bypassing device; 4 -

manometer (2 pi2ces); 5 - line of the supply of test sample
analyzer; 7 - line of tne purgying; 8 - air removal jet; I -
compressed air.

Page 151,

Fundamental technical speciticatious.

Gas prassure at the input into valves KP-8, kg/cmZ (kN/m2)

Maximum gas flow from eaca point, L/h ... 200.

6

- gas

from
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Duration of selectior fiom one point with automatic changeover, min

ees 0.75-5,
The complete cvcle of selactaion trom eight points, min...6-40.
Maximum distance, m
from the bypassing device to the unit of valves ... 300.
from the place of saapling to the unit of valves ... 50. | 4
Clearance, mm
the pneumatic bypassiny devices UNN-8 ... 320x2u40x535. §'
t the unit of pneumatic valves KP-8 ... 225x216x103.
|
! Weight of pneumatic bypassing device, kg ... 35.
4.5. Units of auxiliary devices (package units).

Units of adjustment and filtration B-1, B-3, B-4, B-S5, B-7, B-8.

lnits are intended fouL cuntiol and control of the flow rate of




}
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T

the analyzed gaseous mixture, darying, cleaning/purification fronm

agressive admixtures/impurities and checking of the cleanliness of

gas, supplied to gas analyzer.

Eo

X e e 2

S v TP,
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Fig. 68, Units of adjustment 4u8d rfiltration B-1, B-3 and B-4. The
diagrams of gas connecticns: 1 - filters chemical; 2 ~ filter-
driers; 3 - flow regqulator; 4 - rotametar; 5 - valve/gate; I - supply

to the control mixture; II - discharge/break cof gas.

Page 152.

Units B~1 and B-5 are used in systems with the moist gases,
wvhich contain the agressive ada#ixtures/impurities; units B-3 and B-7
- in systems with moist gases without the agressive
admixtures/impuritias; units B-4 and B-8 - in systems with dry gases
without agressive admixtures/impurities. The diagrams of gas

connections of *h2 separate elaments/cells of units B-1, B-3 and

P

g
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C— B-4 are shown in Fig. vd. All units are intended for a work at an

ambient temperatur= from 1V to 30°C.

Error in the flow-rate control 3
of gas mixture ¢-200/0. [

Tne fundawental characteristics of gaseous

mixture befor2 and after tne units of ad justment and filtration are

given in Table 7,
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A
table 7. characteristic of Jaseous mixture before and after the units

of adjustment and filtratioun.

i
(3 (&l Y (-
() [ et S | G | )| o
Tun npruecch, ¢/md . Aanenwe  |Maoruocts, |HuR pau;‘oa
Gaoxa |1\ (3] @ & (paspexense), Py £32080
na na na .t} Kec/cmus CMECH,
sxofe (svixoge | sxoge { muixoge A/ Mun
B-1 15
B-3 0,01 | 30 0,06—0,2
0,01 —
B-4 0,5 ,
0,5 0,2—1,5{ 0,5; 0,7 3
B-5 |Is 30 --0,02—0,02
)
B-7 0,001 ‘
(
0,001 |
b-8 0,5

Key: (1) . Type of urit. (2). Content of afiressive

ORISR

admixtures/impurities, g/m3. (3). Water content, g/m3. (4).

Overpressure (rarefaction/evacuation), kg/cm2. (5). Density, kg/m3.

i (6) . Nominal flow rate of yaseous mixture, & /min. (7). at input. (8).

at output.

Clearance and weight of units are shown below:

(N Tun Gaoxa (@) TaGapurid, an (3 Bec, xic )

B- 1050 > 330 x 180 26 V]
5-3 720 <330 X 182 22

b-4 486 %330 x 182 19

B-5 995 x 295X 167 23 |
B-7 715X 295 X 167 19 ‘

B-8 317x295 x 167 16 i

Key: (1). Type of unit. (2). Clearance, mm. (3). Weight, kg. ;
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Page 153,

Units are releacsed by the in series by Vyrusk plant of gas

analyzers and by the Smolensk plaut of the resources of automation.
Unit of control/checking B-1.2.

Uni* B~12 (Fig. 69) 1s intended for checking and controlling
flow of the analyzed gaseous mixture, and also the checking of its
cleanliness. Th2 unit of cnecking i1s used for a work with the dry
pure/clean gaseous mixtures, walich do not contain agressive and

mechanical impurities, at a stable pressure in systenm.

It is rel2asel by the 1a series Vyrusk plant of gas analyzers

and by the Smolensk plant ot tne resources of automation.
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Fig. 69. The unit of checkiuy 3-12: 1 - rotameter; 2 - valve/gate
locking; 3 - filter the control room; 4 - valve/gate, blocking and

regulating. ]
Page 154,

Fundamental t2chnical specifications.

Error in the flow-rate control, 0/0 <.« +-20.

.? /

Nominal flow rate of the gaseous mixture through unit, %/h ...

18-120.

Operating pressure, kg/cmZ (kN/m2)

with wnrk in closed system ... to 4 (392).




DOC = 79180109 PAGE £7

with work on discharge/break in the atmospherz ... to 0.5 (49).

Temperature of gaseous mixture and enviroament, °C ... 10-30,

Weight, kg ... 2.5.

Unit of gas supply BPG-..

Unit BPG-2 (Fig. 70) is intended for the selection of the |
analyzed mixture from placement ana its supply with the constant ]
velocity into the sensor of gyas analyzer. Unit consists of filter,
electrovibration pump, reguiator of pressure and the indicator of
flow rate. All nodes are placed in the casting, intended for an L
attendant or wall mountingy. instrument has the general-purpose

(non-explosion proof) pertormance. The unit of gas supply normally

works with following parameters of the environment:

temPEI‘ature, OC «s s 10-45.

relative humidity, o/0 ... to 80.

Jr is released of special order by the experimental design




T
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office of automation (0KBA).

Pundamental technical speciricatioas.

Limits of the adjustavie Llow

20‘60 (]

Parameters of the analyzed mixture

temperature, °C ... 10-45.

relative humidity, o/0 ... to

Supply voltage with fregusnt of 50

Required power, W ... 5.

Clearance, mm ... 320x220x144.

Wweight, kg ... 4.

Z

rate of gaseous amixture, ¥/h ...

80.

Hz. \"4 ene 220.

RO 4

et i . e

B v, netumi
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Pig. 70. Unit of gas supply BPu-. with the open cover/cap.

Page 155,

4.6. Other auxilople.

Installation for saturatiou ama drying of the indicator tape of gas

analyzer UPL-1M.

Installation UPL-1M (Fig. 71) is intended for the preparation of
indicator tape for use/appiication in photocolorimetric gas analyzers
FKG-2, FKG-3, GSF-3, etc. The preparation of tape consists of its
saturation in the appropriate solutions and the subsequent drying in

heating device.

Installa*ionr can work in explosion proof room with the following

environmental parameters:

s
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relative humidity, o/0 ... to 80. '?

b

E

! The electrical connections of installation are assembled in [3

accordance with the diagyram, gjiven in Fig. 72.

1
—-— t
4r is released by the i1n series experimental design office of ﬂ

automation (OKBA).

Fundamental technical specifications.

Width of belt, mm ... 13,

Speed of the motion of tape, wma/win ... 30.

The absolute humidity of the daried tape, 0/0 ... S.

. e

1 i
the temperature, provided by neating device, °C ... 50.

Supply voltage with freguent of 50 Hz, V ... 220.

Power of heating device, W ... 240.

| A11 installations, kg «ea 15.
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f

=J$“l

Fig. 71. Installation UFL-1M; 1 - bath with solution for the ,l
saturation; 2 - housing; 3 - tape drum; 4 - the contacting

thermomater; 5 - electrical heatiny device; 6 - tape-drive mechanism.
Page 156.
‘ Machine, tape-impregnatiny, MLP-2. |

] Machine is intended for the preparation of indicator tape for
. | gas analyzers. The preparation of tape consists of its saturation in
! indicator solutions and supseguent drying and coil/winding of the
reel/cylinders of the established/installed size/dimension to spools.
Machine cperates automatically (periodically) and can be used for :
saturation with the indicator solutions, not agressive to )

polyethylene, fluoroplast, polyvinyl chloride plastic and organic t

dglass.
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Machine can work in explosion proof roonms with tha following

environmental parameters:

temperature, °C ... 10-060.

relative humidity, o/0 ... to 80.

Tape-impregnating machine consists of installations UPL-3 for

the saturation of tape and electron relay E1R-1. In machine is

provided for the possibility to change in sufficiently wide speed

range of broaching tape, duratiom and temperature of its drying.
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Pig. 72. The schematic of tne electrical connections of installation
UPL-1M: 1 - electric motor; 2 - transformer; 3 - the contacting
thermometer; 4 - heatiny device; 5 - electronic relay.

Page 157.

JIT is released by the in series experimental design office of

automation (OKBA).
Fundamental technical specifications.
Width of belt, mm ... 13-22,

Rate of broaching belt, cu/ain ... 10-20.

1he temperature, provided by heating device, °C ... 25-65.
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Accurdacy of thermostatic contrui ot air flow, °C ... ¢-1,

Air pressure on input into uarier, kg/cm?2 (kN/m2) ... to 0.05 (5).

darm-up periodi of machine, &in ... 15.

Supply voltaqe at the frejuency ot 50 Hz, v eee 220.

Required power, W ... 250. ’

Cleararce UPL-3, mm ... J4o>x24Ux505.

Weight of machine, kg ... <4. ;
| Installation for the preparation of gaseous mixtures UPGS-1.
! Installation TMPGS-1 1s standard and is intended for preparation
by the static method of tae compatible explosion proof binary gaseous
mixtures of the prescrived/assijued compcesiticn, utilized for

individual calibration and dial test of the automatic gas analyzers

the operating princirle otf whica provides the

retentior /preservation/maintaininy the composition of the mixture,
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wvhich enters the sensor. Piepared jJas mixture must not interact with

the material from which 15 prepared the installation,

Installation UPGS-1 caa wve used during the calibration of gas
analyzers at all stages oi their development, with certification at
the stage of issu2, an?d also suops KIP for checking tne correctness

of readinqgs of analyzers.

In the assembly of tune 1nstdaillation enter: containers glass ones
to 2 aril to 20 ml (on 4 preces), vallast capacities to 50 and to 240 by
al, stimulus of the gas flow and attachment for calibrating the total

volume.

The material of all rundawental assemblies and connections of .
installation - jlass ana fiuorvuplast, which reduces to minimum the
sorption and *h2 r2actiocn of these materials with the components of

pixture.
Page 1518,

Installation, portable, fuoi tne periocdic effect/action. All
elements/cells of installation are stacked in wooden case with ‘3
knob/arm/harila, The presence in austallation of four doubled and

preliminarily ~alibrateu couatairners for the determined component and




DOC = 79180109 PAGE J“

two for ballast gas, and also tne utilization of dual dilution makes
it possible to simultarcous.ty ccmpose four different mixtures with
the concentrations of analyzed coaponent 25, S50, 75 and 1000/0 of the

scale range of the calilrated 1nstrument.

The process of the preparation of gaseous mixtures consists into
the following, In one of tae cdlivrated fitted capacities they
select/take the determineu coumponent, equalize pressure with
atmospheric, blow entire line oy gas - diluent, they close diagram to

sensor and forcedly s agitated itself the obtained mixture in closed

volume.

The ratio nf the vcolume of tae determined gas (component), led
to standard conditions, to the total calibrated volume is the measure

for concentration.

g7 is released of special order by the experimental design

office of automation ({OKBA).
Fundamental technical specifications.

Range of the prepared conceantrations, Vol. o/o

doming the fiasT  dilution ... 0.5-713.

4;
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during the second dilutiou ... 0.003-53.

An errcor in +he prepared alxtures does not exceed, o/o

during the first dilution ... +-0.5.

during *+he second Qai1lutlon ee.. +-1,

Voltage of suoply (pump) wirth rregyuency 50 Hz, V ses 220.

Clearance of case, mm ... 490x470x150.

Weight, kg ... 7.

Page 159.

5. Instruments and auxiloplie, produced by foreign firams.

In section ar2 led technical and operating characteristics of

automatic gas anilyzers and auxiiople to them, produced by the

leading firms of the FRou and USaA, and operated by some enterprises of

chemical and petrochemicai i1ndustry, for the monitoring of the air

P P
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medium of industrial rocams.
Gas analyzers Uras 1 and Uias <.

Instruments are intended LOr the continuous automatic
measuremant of the content of difrerent by two- and polyatomic gases
and vapors, including sulfurous and chlorine connections in entire
range of concentrations from 0 to 100 Vol. o/0 (for vapors from 0 to
saturation) in technologyical mixtures, and also in air of industrial
rooms. Gas analyzers cannot be appiied for measuring the
concentration of the diatomic yases which do not have an absorption

band in infrared spsctruis N,, U,, by, Cl,, 2tc.

The operating principie of gas analyzers is based on the
property of hetercatcmic Jases (cousisting of different forms atoms)
to absorb infrared rays in specitic, specific for each gas spectruam

bands.

The flows nof infrarea rays trom emitter pass simultaneously
through working and comparative caambers/cameras. Comparative
chamber/camera is filled with naitrogen, which does not absorb

infrared rays.

Page 160,
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Through ths working cnamber flows/occurs/lasts the analyzed
gaseous mixture, which partially avsorbs the flow of infrared rays.
In passing by both chambers/cameras, flows fall into radiation
detector. Difference in tne intensity of two flows (through working
and comparative chambers/cameras), that depends on the concentration
of the determined compcnent, 1is established/installed by radiation
detector and is converted into tne electric measured value, supplied

to secondary instrument,

The chambers/cameras ot yas analyzer are prepared from gilded
glass, most important parts - wmade of aluminum and stainless

chrome-nickel steel. This makes it possible to use instruments for

the analysis of aggessive gases.

All nodes and units or gas analyzer Urasl (Fig. 73) are mounted
in the dust-splashproof jacket frow light metal with the closing
door. On the upper side ot jacket are located four stuffing-boxs seal
for the inlet/introduction of alectric cables, on lower - uniting
pipelines for delivery and removal/outlet of “he analyzad gJas. In the

gas analyzer Uras 2 (Fig. 74) 1n contrast to Uras 1 is provided for

three-dimensional/space separation of gas-analytic and electrics.
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Fig. 73. G as analyzer Uras 1 with the open cover/cap.

Page 1h1.

| They are found in one housiny, but they are divided by partition and
have the separate screwed vl covels/caps (panel). In the lowar part
of the housing is located the yas-analytic system of instrument, in
upper are located the awmplifier, dial instrument and other electric

, assenblies,

Pirm "Har+*mann 3\ Braun" developed the special version of
instrument Uras 2 explosion proof performances. In this instrument

: _ 7as and electrics are also divided and arranged/located in two

airtight containers (Figy. 75). Is to the left arranged/located
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gas-analytic part, to the riyat ~ <lectric, in the middle part is

built in the indicator. Gas analyzers are intended for a wall

mounting or panel.

Producer: firm "Hartmann and Braun" (FRG).

Fundamental technical specirications.

Fundamental error, o/0 from tne range of the measurement ... +-3.

Time began controls, 5 ... O.b.

Time lag of readings of gas analyzer, s ... 10.

Threshold of response, o0/0 of the upper limit of the measurement ...

0.5.

Permissible temperature of that surrounding medium, ©C:

gas analyzer Uras 1 ... 10-35.

gqas analyzer Uras <4 ... 10-45.

The flow rate of analyzed gyaseous mixture (are possible other flow

rates), 1/h ... 30 or 60.

- —m e e -

T L
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Pig. 74. Gas analvzer Uras <. :

i

Page 162, b

‘

Pressure of analyz2d mixture (excess), kg/cm? (kN/w?2) ... 0.02-1 j

i (2-98) . ]

: i

o

!

Supply voltaqge at the frejuency of 50 Hz, V esse 220. é

! |

|

- Required power, W ;
1

' 1

gas analyzer Uras 1 ... 225
K
‘1
gas analyzer Uras < ... lod.

Weight of gas analyzer, ky
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measurement of concentrations (into Vol. 0/0)

= 79180109

Uras 1 ...

Uras 2 ...

Instruments Uras

iz G

25.

31.5.

] determined components:
F Uras | Uras 2
“Asmmax . . .. ... .. 0—0,1 0—0,1
($Auetasbersa . . . . . ., 0—0,25 0—0,1
SAuetiner . . . . . . . . . 0—0,02 0—0,05
f SAueton .. . . .. .. L. —_ 00,04 _
(Fbemson . . . . .. . . ... 0—0,06 (v 0—0,03
(JBerawn . . . .. . ... 0—1,0 2/ 0—0,5 /s
&OBbyran . . ... L L, 0—0,0! 0—0,02
mFexcan . . . . .. . . .. 0—0,03 0—0,00
?u\\l‘enrau e e e e e 8——8,&2)5 ﬁ.g‘l)s
1" lsyokuch yraepoaa . .
w‘aaxyucb awyra L 0—0,05 0—0,006
yO'Metan . ... L L. 0—0,02 0—0,02
¢H'Metaon - . . . .. ... 0—0,07 0—0,07
(19 Metunetixaopug . . . . . . 00,1 0—0,1
(" Okucy yraepoaa . . . . . . 0—0,01 0—0,01 ;y)
(+7'MNapw pactsoputened . . . . - no ocofoMy
TpeGOBAHMIO
¢NMlpomawt . . . . . .. ... 00,02 0—0,02
“l]ponunen ......... 0—0,2 0-0,2
4i'CepmicTaiflt anrnapug . 0—0,02 0—0,02
1#2)CHHHABIAA KHCAOTA . . . . . +0—0,5 00,05
a3Cepoyraepox . . . . . .. 0—0,0153% 0—0,015 &
¢tToayon ~ . .. ... .. 0—2,0 ¢/s® 02,0 2/&® z
(3T puxaopatunen - no ocoGoM:
- TpeGoBaKKIO
29X nopucTalt soa0pos . 0-0,2 0-0,1
@3 L. 00,02 0—-0,02
Aranen .. .. ... L. 0—0,2 00,2
(+'Srunosudt compr . . . . . . 0—0,1 0—0,1
Key: (1}). Ammonia. (2). Acetaldehyde. (3). Acetylene. (4).
(5)« Benzene. (6). Gasoline. (7). y/m3, (8). Butane. (9).
(10). Heptane. (11). Carbon dioxide. (12). Nitrous oxide.

1 and Uras 2 have the minimum ranges of the

for the following

Acetone.
Hexane.

(13).

RS AU AR SO 3.V A SR

e
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Methane. (14). Methanol. (15). detanylene chloride. (16). Carbon
monoxide. (17). Yapors of solvents. (18). on special requirement.
(19) . Propane. (20). Prcpylene. (21) . Sulfur anhydride. (22).
Hydrocyaric acid. (23). Carbon disulfide. (24). Toluenz. (25).
Trichloroethylene. (26). dydrogen chloride. (27). Ethane. (28).

Ethylene. (29). Ethyl alconol.

Greatest range of the measurements: 0-100 Vol. o/o, for vapors -

from 0 to saturation. Are possible also the limits of measurement
with suppressed zero (for exanmple, 60-70 Vol., o/0). Maximunm

suppression 6:1.

Page 163.

Transition/junction from one determined component to another amnd in
accordance with one range of weasurement to another is feasible in
the case of replacing the separate nodes of instrument. Thus, for
instance, replacing measuring cuvettes (chamkter/camera), it is
possible to change to another ranye of measurement, and replacing
receiver, it is possible to switcn over to the determination of the

concentration of another component.

Gas analyzer Unor 2.

R

PO
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Instrument is intended for tue continuous automatic measureaent

of the concentration of caroon monoxide, dioxide of carbon or methane i
in different gaseous mixtures, and also in air of industrial premises ’i

in entire range of concentrations from 0 to 100 Vol. o/o. ’i

Ths operating principle of yas analyzer (Fig. 76) is based on
measurement of the value of absorption determined by component of "
radiation in th2 infrared region ot spectrum. A difference in the
spectra cf absorption ot different gases gives the possibility to
conduct selective analysis one component in ccmplex gaseous mixtures
independent of a change in the concentrations of undefined

components,

The housing of instrument 1s prepared from sheet steel. Units
and nodes of instrument are arranged/located on the reverse side of
the removing itsel€ panel. On tne tront side cof panel are

established/installed the knobs/buttons for zero ad justment and

instrum=nt sensitivity. Entire tne coptical part of the gas analyzer 4
is located ir airtigh+t chamber/camera. Pcwer supply unit and

amplifier are carried out in the torm of printed circuit on

semiconductors.

In gas analyzer there is a manual change-over switch of points

i of the selection of *he analyzed mixture, In assembly with gas

analyzer is used secondary recoraer with signal (controlling) device.
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Fig. 75. Gas analyzer Uras 2 (e<xplosion proof model).
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Page 164, ;
;|

Fig. 76. Gas analyzer Unor < with open door.
{\ ) :
|
L |

Fig. 77. Schematic of exterunal jJas ard =lectrical connections cf jas
analyzer Unor 2: 1 - gas-bleedlny aevice; 2 - gas analyzer; 3 -

secondary recoriar; 4 - filter. '

Page 165,
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} Gas analyzar is assewvied on wall., All gas and electric

? connactions are produced in tue lower part of the instrument. Fig. 77 '_
depicts interconnection diagyram OrL gas analyzer in the casc of its
use/application for the analysis or air in industrial rooms. In thz

nlacz of the selection or tae analyzed mixture are hung out th=

special gas-bleeding devices, wnhicu consist cf corrosion-r2sistant

meshed housing and built .n 1nto 1t ceramic filter.
Producer: firm "Mainak" (FKG).
Fundamentai tecanical data
! Fundamental error, o/0 from tas rang2 of th2 measurement ... by #2.

Time began reactions, s, it 15 Dot less ... 1.

"~ - T = 7=

X Expendituras/consumptionr oL anairyzed gas20us mixtures, 1/h ... 30.
Supply voltage at the frejuency or 50 Hz, V ... 220.

R=quired power, W ... 20.
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Clearanc=, mm ... 370x51Cxcuv.

Weight, kg .. 22.

Instrum=nt is calculated foiL i0llowing rarges of tha msasurement

-

of the concentratiom (im voi. o/0) of the datermined compounents:

¢/ Oxmcs yraeposs . . . . . ‘. 0-0,01; 0—-0,03; 0—0,3;

(2)[1syoxucb yraepoaa . . . . 00, —1:; 05,
Lny yraepo 0—10, 020

(BWMetas . .. .. .. ... 0—0,01; 0—0,1; 0—I;

0—3, 0—10, 0—100

K=y: (1). Carbon monoxiae. (Z). Carbon dioxide. (3). M2thane.

Oon the demand of custower th2 gas analyzer caun bz calibrate=d for
determining cof propane, butane, oxide of nitrogen and some othar

Jases.

sas analyzsr CGCOG.

Instrument CGCOG is intenucsu IOor the continuous automatic
measurement of the sanitary couucentrations cf carbon monoxide in air
of industrial rooms and sigynalingj about the achievz:ment of the

limiting values of the aeteiminea component.

the operating principle oi 1ns*trum=2nt is based on tha

acousto-optical methed or analysis. The schematic diagram of

—— .
i e _.xcm_; P S
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instrum=2nt is analogous tue scuewatic cf instrumz2nts of the type Uras

(see the operating orinciple orf ygas analyzers 'Iras 1 and Uras 2).

Page 166.

Instrument is usually CcaiCusdtied Lor ona naint of the selaction of
the analyzed mix*ure; howzvel, at will of customer it can be
completed by spzcial jas-dastiiputing Jd:vice to three points of
selection with *hres-ture signai sijnal parel for the indication cf

£

the point 0f s=l3c*ion. Possiuly ailso connectior to +the instrument of

siren or bell.

PN

Tha housing of instrument 1s preparead from st2el plate. within

housing, to plate/slab are iastened all instrumant units. In upver

part is establish2d/instaileu tae indicating device with signalling
jevice and two tubes: greeiu (uormaxr work of instrument) and red
(excess of the parameter)., Besides the built in instrument is
possibie the connection of outner t«o instruments. Fig. 78 depicts
interconnection diagram or the units of gas analyz=r with the
selection of the analyzed mixture a4t three points (rooms). The

mounting of gas analyzer 1is wall.

Producer: firm "Hartamaan and praurn" (FRG). ']
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Fig. 78. Interconrecticia J4idg4fdm oI gas analyzer CsCOG (for three

points of selectior): 1 - Jas anaiyzer; 2 - diaphragm pumps; 3 -
Jas-bleeding device; 4 - raun; 5 - signal signal panel; 6 -
push-button switch; 7 - auxiliary relay; 8 - siran.

Pag=> 167.

Basic technicai data.

Ranges of measurement, Vol. o/u ... 0-10; 0~20,

Threshold of r=sponse, o/0 rrom tae uppar limi+* of the measurem=nt .

as e QY 0-5-
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The time lag of readings of 4d4s analyzer, s, is not more tnan ... 10. '

Bx penditure/consumrtionr ¢ dnhalyzed gasaous mixture, 1l/h ... 60.

Ambisnt temperature, °C ... zrom -10 to Uu0.

Supply voltage at the frejuency or 50 Hz, V ... 220.

Required powz2r, W ... 100,

| Clearance, MO ... 920x600x320.

F Wwaight, kg «<.. 75.
i
[ .
| Gas analyzers Picoflux L aud Picoiiux E.
!
5 Instrumants are int=na=d ror the uninta2rrupted detsaction of the

' ! tracks of sulfurous anhyoriae (Pacoflux L), dioxidz of nitrogen,
chlorine and hydrogen sulriase (Picoflux £) in air of industrial

rooms.

<1he operating principie or 1uastrumant Picoflux L is based on an

electro-conductometry metnud 0i analysis and is reduced to the

measuremen* of the specific couaduccivity of liquid, in which is

—_— [
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dissolved the determineu compou<ent, which changes turing dissolutinn
into ions, i.¢., generatiny ths sointion of elec*rolyte. an increasse
of the quantity of iors iu 11 uid 1ncrzases its elactroconductivity

which serves as the measure oI a yuantity of dissolved gas and,

conse Ju=antly, alsc its ccacentiration in th=s analyzz:d gaseous mixture,

Thz fundamen*al condition 10 %the precise measurement of the
concentration of the determined cowponant with the aid of gas
analyzar Piccflux L is thz2 preiluwinary nurification of the analyzed
mixture from the immeasuravie, waich mix d=2termination components
(especially from ammonia and ayuarog4en chloride) with the aid of

selective filters.

Fig. 79. Gas analyzer Picorlux.

Pag2 168.
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The maximum accuracy or weasuiement 1is achiavad also by the
use/application of a special System of thermostatic control of
conductivity cells. In instiument Picoflux E is uszd electrochemical
2f fect. Here also the dirzct r1ow of gas r=acts with the dairect flow
of reaction solution. A5 tne eiewcnts/cells cf measurement ani
comparison (arranged/locateu perore and after the zone of reaction)
ssrve divided from csach otner vy uiapnhragm refsrence electrodes. As a
rasult of the assorted compousition of the solutions, which take place
through both elements/cells, appears the galvanic current,

proportional to the concentration of the determired component.

Structurally/constructuraiiy j4as analyzer Picoflux {(both
modifications) (Fig. 79) is two wousings, prepared from sh2et steel
and attached on general/comamon/total strut. Both parts are closed by
doors. In upper part is arranyed/iocated th2 sensor, below -
secondary instrument. As 3econuary the instrument is used
compensation chart~recordiuy i1ustrument to three points. Additiornally
with gas analyzer (any modifications) can bhe supplied the integrator
vhich registers on the buiit-in pranter the average/mean output

values of the measurement ia 10 or 30 min.
Producer: firm "Hartwann aana osraun® (FRG).

Basic technical datae.
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Ranges of measurement, uy/mn3,
gas analyzzr Picoflux L.
sulfurous anhydride ... or u-1; 0-2.5; 0-5,
gas analyzer Picoflux E.
the dioxide of naitroyen ... of 0-1.

chlorine ... of 0-1.

hydrogen sulfide ... of 0-1.

Fundamental error, o/o0 rrom the range of measurement

Addit ional error, o/o from the¢ ranje of mesasurement.

(from that permitted), 2t 15 ROt @WOCL2 “han ce. 2.

from a change in the tempcrature of the analyzed mixture on

from a change in the pressure of the analyzed mixture on

TIET
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Hg (from 760 mm Hg) ... 7. '
i _ .

Threshold of response, 0/0 rrom tane upper limit of the measurement ,

ese by +1.

Parmissible ambient temperature, °¢ ... from -3 to 32,

Expenditure/consumption cf analyzed gaseous mixture, 1/h ... 50. ;

Supply voltage at the frejuency of 50 Hz, V ... 220.

the required powsr, w ... 130.

]
: clearance, mm.

SANSOL .« H4BOXDUOXYDHU.

saecondary instrusent ... 480x380x450.

the w2ight of sensor, kg.

PR

without filliny «.. with 45.

with £illing ... watn 63,
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3 the w2ight of secouhdary instrument, kg ... 40. ]

Page 169, -

3as analyzers Caldos 2 and Caidos 3.

Instruments are intenaed ror the continuous automatic

measurement of the content or nyarogen, dioxide of carbon, sulfurous

anhydride and ammonia in

air of industrial rooms.

Operating principle

' the heat conductivity of
’ in it of hydrogen, since
considerably exceeds the

] blending agents.

In instruments is usad tne schematic of measuring direct-current

bridge. Sensing =zl=2ments,

techaological gaseous mixtures, and also in

Jas analycer is based on the dependence of
tne analyzed mixture (air) from the content
tnz n=zat conductivity of the latter

neat conductivity of other immeasurable

wasned py th2 analyzed gaseous mixture, are

connected into contradictory ratio arms, and two another arm are

formed by sensing elements, washed by comparative gas.
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Depending on the composition of the analyzed mixture the gas

analyzers can be releasea witn tae simple or differential circuit of

measurement.

If under op2ratinqg conudicions occur insignificant changes in the

composition of the unccantroilablie part of the analyzed mixture, then

in the composition ot caliwration aixtures is considered the average

content of each of the imwzasurable components.

In the cas2 of the analyslis or tha
mixtures of variable composition in gas
differential measuring carcuit wita twc

compared gases. In acccrdance witn this

multicomponent gaseous
analyzers is used
ind=ependant flows of the

into the assembly of gas

analyzer enters either the turnace of combustion or filter with

chemical absorber. Gas analyzsr Caidos 2

(Fig. 80) is used for the

analysis of nonagressive media. Uniike it, instrument Caldos 3 (Fig.

B1) possesses increased corrosion resistance, which makes it possible

to use it for the analysis of any agressive gases, including chlorine

and its derivatives. Instrument Caldos 3 has explosion proof

performance.
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#ige 31. Gas analyzer Caldous 3.

Page 171, ﬁ

jtructurally/constructurally jas analyzer Callos 2 is placed in




o
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the poured pig iron housiay witn tane closinj door and is intended for ' 4

a wall mounting; Caldos 3 1s arranyed in housing from light metal

vith the airtightly closing door 1t is assembled on wall or parel.

the producer: firm "“dartmaunn and Braun® (FRG).

Basic technical datd.

Minimum ranges of measurement, Vol. o/o.

hydrogen ... 0-0.5.

the dioxide of carbon ... 0-D.

sulfurous anhydride ... 0U-1.5. ]

ammonia ... of 0-1.

Fundamental error, o/0 trum tne range of the measurement ... by t2.

Threshold of respons2, o/0 rrom tne upper limit of of measureaent ... %

1.

Time began reactions, S ... 2.
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Permissible ambient temperature and analyzed mixture, °C.

Caldos 2 ... 0-35. ]
b CaldOS 3 es o O-uOl

Expenditure/consumption of analyzed gaseous mixturz2, 1l/h ... 30 or

60.

{ Supply voltage, V.,
from network/grid at tne rrejusncy of 48-62 Hz ... 220.

’ from storage batteries/accumulators ... 12. é’

I Required power (without seccondary ainstrument), W.

B

Caldos 2 ... 18.5.

Caldos 3 ... 28.5. :

Clearance, nm.
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Caldos 2 ... 215%x15Cxc90,

Caldos 3 ... 384x245xkc58.
Weight, kg.

Caldos 2 ... 14.5.

Caldos 3 ... 21.5.

Gas analyzers Caldos are rcleased to different limits of the
measurenent of the jetermined cumponents in the range of
concentrations from 0 %*¢c 10U Vol. ones o/0. Can also be released
instruments with suppressea zero (tor example, 98-100 Vol. o/o, 20-60

Vol. o/0 and so forthk) and two-iimit.

Gas analyzer Lira (model 3uu).

Instrument (Fig. 82) is antended for the continuous automatic

measnrement of the concentration of carbon monoxid2, methane, ammonia

and some other gases and vapors iu air of industrial rooms.

e anbd e e oo PO
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Page 172.
1%9 operating principie of yas analyzer is basad on the
acousto-optical method 01 tue anaiysis (see the operating principle

of instruments Uras and Unor Z4j.

Gas analyzer has vibration-proof psrformance and ir assembled on

panel.
Manufacturer: firm "MSA" (USA).
Basic technical data.
Ranges of measurem=nt, Voi. oO/0.
carbon monoxides ... U-U.2; U-1; 0-10,
the dioxide of carbon <.« U=-VU.2; 0-10; 0-100.
methane ... of 0-1; 0-20; 0-bHu,.
ethane .. 0-2; 0-i; U-100.

ethylene ... 0-10: 0-2v; U-50.




cyclohexane ,.. 0-3; 0-5; v-7.5.

t——
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ammonium ... 0-0.3; 0U-1; u-5. i

methylene-chloride ... 0-100.

sulfur dioxide ... 0-5; 0-20. 3
Fundamental error, o/0 rrom tne range ¢f the measurement ... by #+2. 3
Supply voltage, V ... 110, {
Required power, W ... 60.

Clearance, mhM ... 516x205x203. ]

Automatic gas change-over swilitCae

Change-over swvwitch (Fige. 83} 1s intended for the automatic
conszcutive sa2lection or tne andiyzed mixture at six points (rooms). ‘

Automatic gas changye-over switca has th= rotating shutt=r/valve,

powered by the synchroncus motor tnrough the raductor.
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Fig. 82. Gas analyzer Lara (mouel 300).
Page 173.

With the aid of reductor 15 estaoiished the n=2c2ssary duration of
s2lection at ons point. Tae luuicater of the numbers of tae points cf
selection is arranged/located vu tie fac=2 of the cover/cap of gas
chanyje-over switch. The diajraawm Or jgas change-over switch can bhe
changed in such a way as tc optain two—,‘tef— o} six-position

change-over switch.

Gas chanje-over switcu 1s rCeieased two types: A (six inputs arni
one output) andl P (six lupucts <veu two outnuts). In a change-over
switch of the +typ> A *he cnoic= conluits/manifolds, not bond=d with
analvzer, are cu* >ff. Conscyuently, th2 analyzed jaseous aixtur=
stanis too long in unusdble counduits/manifolds., As a result of this

Anring switching for the fuilowing poirnt of salection appears

additional tim=2 lag. This timz lag can he zxclnded, after




4
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establishing the ragulatvor ¢I oveipressure directly before thz jas /

chanpgye-over switch,

Type P has two gas tuopinyg; thiough the first tubiny on2 point of
selection is connected with Jas analyzer, remaining points are
connected with *he seccnd taving, to which is conn2cted tn=2 suction
pump. AS a resul+t of this i1uwmediately after switching to gas analyzer

from change-over switch couwes fresn gasaous nixtura.

The contacts of control 4aad synchronization give in necsssary
time impulsea/momentun/pulse on tne inclusion/connection of the
orocaess/operation of reccrding on six-point chart-racordiny
instrument. With the connsctiou oL chart-recording instrument *o th=s
gas switch the period or it3 switcning must be matched with the

sequence of the poin+*s or cnait-recording instrument.

In gas change-over switcun cdan b2 also built in the contacts of

the outside light signal panel, wanich shows, what point of selection

is connzcted to gas analyzes a4t tne Jivan moment/torque.
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Fig. 83. Automatic gas change-over switch,

Page 174.

During anticorrosive performaace gas change-over switch 1s prepared

from the stainless steel.

The mounting of change-over switch is wall.

Producer: firm "Hartmaunn ana graun® (FRG).

Basic technical aatad.

Maximum quantity of points ot selection ... 6.

-
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Duration of selection frca one point, min ... 0.5-8.
Maximum nressure of gas (excess), kg/cm? (kN/m?) ...
Flow of gas, 1/h ... 100,
Supply voltage at the frejuency or 50 Hz, V ... 220.
Required power, W ... 20.

Clearance, am ... 270xlbdouxla5.

Weight of gas change-over switch, k4.

without the contacts of ligyht signal panel ... 7.

with the contacts of ligat signal panel ... 7.8,

Filter membranes/diaphrayanm.

Membrane filter (Fig. 84) 1s intended for the recleaning of

gaseous mixture from the mecnaanical impurities.

The housing of filter i1s prepared from gray cast iron and the

0.05 (5).

ikl o o, L eI b - ke -
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internal surface of housingy 1s covered with varnish. The
membrane/diaphragm is lccated petween two vig iron plates which are
fastenned by wing nut. Material orf the membranesdiaphragm: fiberglass
fabric (usual performance) or polystyrene (anticorrosive
performance) ., Mount of riiter 1s wall,

Producer: firm "Hazrtmann aad sraun" (FRG).

Basic technical uatd.

Capacity, l1/h .¢. 30 sae BU «eae 90.

Duration of delay, S «ae 3¢9 cee 2.0 se. 1.5

Drop/jump in thz pressure mm H,0 (kN/m2) ... 2(20) ... 3(30) ...

5(50) .

Clearance, mM ... 295x200x230.

Weight, kg ««. 3.5.

.y

+
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Fig, 84. Pilter is memirane/diaphragm.

Page 175.

Punp, membrane/diaphragm.

Pump (Pig. 85) is intendau ror supplying *he test/sample of
gaseous mixture for analysis (into the sensor of gas amnalyzer) and it
is used when th2 pressure of tae analyzed mixture in the place of
sampling is less than 250 mm H,0 (for gas analyzers Caldos and Uras)
or less than 500 mm H,0 (for gyas analyzers Picoflux). The
membrane/diaphragm is given in motion by electromagnet with the
frequency of the network/grid of siectric power supply. Quantities of
supplied gas it is regulated wita the aid of magnetic connections.

Pump is explosion-proof anad 1s assa2mbled on wall or panel.

X ey

cid B
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Producer: firm "Hartmann and Braun" (FRG).
Basic technical data.
Capacity, 1/h ... 30 ... 0U «a. 90,
Duration of delay, S e¢ee Vo9 oo Va7 ... 0.6, §

Drop/jump in pressure, am iH,0 (kN/m2) ... 4(40) ... 11(110) ... 3

18 (180) .
Ambient temperature, °C ... from -10 to 45.

! Supply voltage at the freguency of 50-60 Hz, V ... 220; 1155 24. ;'

Required pover (dependiang on productivity), W ... 2.5-11. !

Clearance, BB ... 245x90x165.

N - -

Weight, kg ... 3.

Flowmeter.

o o
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Plowmeter (Fig. B86) i1s intended for the adjustment of the
expenditure of gaseous mixture, which enters for analysis. With the
aid of the needle valve, npuilt in into flowmeter, is

established/installed the required flow of gas - 30 1/h or 60 1l/h.

Flowmeter works according to the principle of float.
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Fig. 85. Pump is membrane/diaparaygm.

Page 176.

Operating against gravitationai force, gas taking place rises small
ball/sphere (flcat) which moves in slightly ccnical glass tute with
calibrated markers 25, 30 and 35 or 50, 60 and 70 1,/h. Measuring
glass tube is placed into tne transparent protective jacket, prepared
from macro-bosom. The second needle valve with connecting pipe serves
for the connection of ccntroul or "zero" gas. The housing of flowmeter
is prepared from plastic, needlie valves - made of the stainless

steel.

Producer: firm "Hartmann and sraun® (FRG).

Basic t=2chnical data.

i S R

[
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Capacity, 1/h ... 30 ... ou. '
Duration of delay, S «ee 13 coa 0.8, f
{,
[ Drop/jump in pressure, mom H,0 (KN/w?) .. 3(30) ... 12(120). &
Weight of flowmeter, kg ... 1.1.
P
i .
B
' 1
o
]
F |
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Page 177-179,

'
i
A
Appendix 1. Dangerously explosive and maximum permissible !
concentrations of some gases and vapors. ’ i
( 3) obasens '
BOCAAMEHCHNT ;
E
/7 ) Bemectso 6()2‘1}5'. HnB BB i
r4) 9&[ 3
obuemn. %| oGvemu. %
SlAkpunosas xucnota . . . . . . . . . 5 1,9 5.4
gxpmlomrrpnn ........... 0,5 3 17
KPOACHH . . .« o o .« « o o . o . 0,7 2,8 31,0
BAnnsnosut cowpr . . . . . . . . .. - 2,5 18,0
QAmnnauerar . . .. .. . ... .. 100 1,0 7.5
DAMRNOBNA CAMPT . . . . . . . . . . 100 1,2 10
tMMNBAK . L L L L L. L. 20 15,0 28,0
UCTAMBAETHA . - - - . . . . . . . . 5 4 55
/ eTH/ICH . . . . . . . e e e e e s — 2,5 81,0
;I_)Aumn ....... o mepecicre 200 2,2 13,0 3
HMMH-DACTROpHTEAL (B MepecieTe Ha
.......... pec L. 300 0,76 5,16 |
(IuBem-mmnuﬂ-caauueEui Kpexuur 10 0.98 5 48 1
. (s nepeceere 13 C) . . . . . ' .
() Pensan (8 nepecwre O - 5 1.4 7.1
U%byram . . . . . ..o 300 1,8 9,1 3
(@Byrmnagpunar . . . . . . . . . .. 10 1 7.4
(Byranauerar . . . . . .. . ... 200 2,2 14,7
CABymaes . . ... L. ... . 300 1,6 9.4
(AByrraoenft compt . . . . . . . . .. 10 1,7 122
(.ﬁ:uaauem ............ 10 2,5 17,5
HBoaopox —_ 4,0 75.0 H
&ﬁounoﬂ T - 6.0 72,0
( Pexcah . . . ... ... ...+, — 1,2 7,5
%eman. e e e e e e e e e 308 . 1,1 6,7 »
{ HApRIME-TMAPAT . . . . . . . . . . , — — ;
(,‘L‘ﬁﬂm ....... e e e 100 2 ] l;.g 1
( 3 monponmnossit spup . . . . . . . _ 1, ' ]
}?lnméﬂuam. ] 31’"9 ....... 1 2,8 14,4 E
FINMCTRAAROKCAE . o e e 10 1,92 —
(75)imvernnonult adup . . . . ... . —_ 3,4 18,1
GUINOKCAN . . . « « . . . v e e e :g :537 ’22.41
(35)0dmxnopsTan ., . . . . . ] ’
(3 MHB . . . . . e e e 30 2,2 14,9
3 HIOA . . . .4 e . . e 10 _— —_
Gyfimsrnncsnk sdpup . . . . . ... . 1,7 49,0
j AMsoyram . . . . . . ... ... - 1.8 8.4
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@ Obnacn f o
SOCAASNENCHRA $
Q>°‘“‘""" MI}L(.- Hna | Bnm
’ (4} &7
obuvelr. %| obvemn. % .
1
(‘10][306ynmeu e e 100 1.8 9,6 ;
CHX100yThAOB LA Coupr . . . . —_ 1,84 7.3 .
(%l {sonenran . , , | . — £,3 7.6 |
(4Mompen . . .. . 40 1,7 i.5 N
(4yMisonponunbenson . . | | .. 50 0,88 6,54
(43 Hzonponuaosmf cnmpr, . . L . L L] — 2,0 12,0
(4/Kepocun (s nepecvere na C) . . | . . | app 1,4 7.5
(«Kowcoswifk ras ., , ., .07 —_ 4,4 M0
(¢$Kewaon . . ., [, T 50 1,1 5,6
(«PMetan . . . | 300 5 15
(sOMemmpany . ., [T - 2,95 — 1
CorMermaamn . . . LT 5 4.9 20,8
(SdMetunakpunar ., , . .. . 20 1,2 13
(s3)Metnnaverar , ., , 100 3.6 12,8
(54 Metunosud cnwpr, . . . . . . ] 6.0 34,7
(55 Metupstuameron , , . . . 01 200 1,9 10,0
(%Meruatopmuar . ., ., T —_ 4.4 23 1
(S/Magraams . . . . . .. . 20 0,37 6,9 '
500 ., 7 . 0,1 - — i
(>MOuncnnt a30Ta (B nepecvere Ha N,O,) . 5,0 -— -
(@Oxnce yraepona . . . . . . ... 20 12,5 74
(0!Oxnco stuaewa . [ | [ 10 . 1 3,0 80,0
{(ollewran . ., ., ., """ 300 1,4 7.8
(#Mponan . . | ] Cee 300 2,1 9.5
ponunavetar . ., ., ., | 200 1,8 8,0
(BMponwaen , . . . " 300 2,2 10,2
(@lponunoswft cmpy . . . . . . | | 200 2,1 13,8
(iXlponuagopmnar . . . | | . - 2,36 775
(@Pactoopwrenw: P4 | L 1T - 1,65 -
M 646 — 1,6 -
, M 648 . | - 1,65 -
(@) Pacwummren, PS5 . | L - 1,83 -
(1O PTyTs mevannmvecxan . . . . . . 0,01 - -
{71)Cepuucysift aurmapns . . . . . . . 10 — -
(M/Ceposotopon . ., , , . . 10 4,3 46,0
¢#FCepoyrnepon . ., . ., .. " 10 1,0 50,0
O4Cwmean . ., ., 0T 1,0 — -
(75 Counavnan xuenora . . . . . .. . . 0,3 5,6 40
(7@Chunwnap . ., 0,8 -
&(7’301“&!"4“4’1‘3 e e e e e e e e, 100 1,3 8,0
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C)" OGnacts
BOCTAMENENNR p
(1) e o i ||
i o;(tt’ul % ogu(n. %
gCtHpoat . . L . L e L 5 1,1 5,2
(PCuipas wepts . . . . . . e e e 300 1,1 6,4
(WToayon . . . . . . . .. .. . 50 1.3 6.7
(8 Tonauso T-1 . . . . ... e e u —_ 0,9' -
‘(H’ron.nuao TCl o ..o —_ 0,71 -
(%)l pumeTHaKapOHHOR . . . . . . . . . - 5,5 —
(8))Tpustwaamun . . . . . . . . . . . . 10 1,5 6,]
(%5 /Y afitcnuput (B nepecuere Ha C) . . . 300 1,4 6.0
(S¢fY¥KkcycHas kucnota . . . . . . . . . 5 . 3.3 22,0
(§7)@opuanbpersa . . . . . ... . .. 05 [ 7.0 73,0
(shlocren . . . . ... ... . ... 0,5 — -
&1%ypdypon . . . .. L L 10 1,8 3.4
i PKnop . ... 1 5,0 87,0
] (@ XnopGenson . . . . . .. ..... 50 1,3 7.1
(®8XnopreTnft BOXOPON M COMRHAR  KHCAOTA
(B nepecvere va HCl) . . . . . . . 5 - —
Y?3) Unkaorekcas . . . . . . . . . . .. 80 1,2 10,6
4 fr/)Unkaorekcaon . . . . . . . . . . . — 1,5 11,1
Y9S) LuKoreKecaos . . . . . . . .. . . 10 0,92 3,5
(Ge)dmas . . . . ... 300 2,9 15
¢7)3hnamu . . . . . . ... .. .. - 5,5 17
i ¢/Dthnauerar. . . . . ... ... 200 3,5 16,8
! 9« Bruaberson . . . . ... ... .. - 0,9 3,9
jo)dmunen . ... ., e e e e e e 300 3 32
‘ (/& Brunoewt cnmpr . . . . . . . . .. 1000 3.6 19,0
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Note. Durinj the composition of pressnt material wer: used the
data ircluded in SN 245-b3 "maxliwum permissible concentrations of
harmful gases, vapors, Jdust aau otasr a~rosols in air of the working
zon2 of industrial rooms" and ali subsequent additions +o them, and
also data of the manual "File uaibger of substances and materials,
used in chemical industry", unuer th2 general/common/total editorship

of I. V. Riabov, ed. "chemistry¥, 1970,

Ka2y: (7). Substancz. (2). agys/m3. (3). R2gion of ignition. (4). Vol.
(5). Acrylic acid. (6). Acrylonitrila. (7). A<rclein. (8). Allyl
alcohol. (9). Amylacetate. (19). Awyl alcohol. (11). Anmnmonia. (12).
Acetaldehyde. (13). Acetylecue. (14). Ac>ton=. (15). Gasoline-solvent
(recalculated to C). (16}. Gascolines-fuel-shals cracking, ztc.
(recalculated to C). (V7). ovseuzenz. (18). Butan=. (19).
Butylacrylate. (20). Butyl acetdts. (21). Butylene. (22). Butyl
alcohol. (23). Vinyl acetate. (<4%). dydrogen. (25). Water gas. (26).
n-Hexane. (27). Heptans., (28). Hydrazin=-hydrate. (29). Divinyl.

(30) . Diisoprooyl =2therses.er. ({(31). Direthylamine. (32).

Dimethyldioxane. (33). Diwethyli evner/ester. (34). Dioxane. (35).
Dichloroethane. (36). Diethylidamine. (37). Diethylbanzene. (33).
Diathyl ethar. (39). Isoputahe. (4U). Isohutylene. (41). Isokutyl
alconol. (42). Isopentane. (43). Llsoprena, (44}, Isopropyl benzene.

(45). Isopropyl alcohol. (4b). AKeiosen= (rzcalculated to C). (47).
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Coke gas. (4#8). Xylene. (50). Metnylal., (51). Methylamine. (52).
Methylacrylate. (53). Methyl acetate. (54). Methyl alcohol. (55).
Methylethylketone. (56). Methylformate. (57). Naphthalene. (58).
Ozone. (59). Oxides of nitrogen (recalculated to N,0g). (60). Carbon
monoxide. (61). Ethylene oxide. (62). Pentane. (63). Propane. (64).
Propylacetate, (65). Propylene. (66). Propyl alcohol. (67).
Propylformate. (68). Solvents. (69). Solvent S. (70). Mercury
metallic. (71). Sulfurous anhydride. (72). Hydrogen sulfide. (73).
Carbon disulfide. (74). a-Metaylfuran. (75). Hydrocyanic acid. (76).
Turpentine. (77). Solvent naphtha. (78). Styrene. (79). Petroleunm
crude. (80). Toluene. (81). Fuel/propellant T-1. (82).
Fuel/propellant TS-1. (83). Trimetaylcarbinol. (84). Triethylamine,
(85). Mineral spirits (recalculated to C). (86). Acetic acid. (ﬁ?).
Formaldehyde. (88). Phosgene. (89). Purfural, (90), Chlorine. (91).
Chlorobenzene. (92). Hydrogen chloride and hydrochloric acid
(recalculated to HCl). (93). Cyclonexane. (94). Cyclohexanol. (95).
Cyclohexanone. (96). Etnane. (97). Ethylamine. (98). Ethylacetate.

(99). Ethylbenzene. (100). Ethylene. (101). Ethyl alcohol.

FOOTNOTE t. At 100°9C. ENDPOOTNOTE.
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Pages 180-181, Appendix 2. Distrioution of some dangerously explosive

mixtures (with air) of categories and groups of explosion hazard (as

= 79180110

pace 38/

of on 1 January, 1971).
{3’ ’ /02) Tpynna aspesconscwod cauecn
gg : T T2 T T4 T

|Anana  xmopmcTul, snmNax,
SUSTONNTPMA, SUHNANRE
ngn.tul AMXRODS AN,

TRACE, KNCAOTE YKCYC-

IS)HCIIOIOIIIlO semecry, oSpasyounx

naGemson TOCT 7166-—54,
SMUASUCTAT, ANFUAPMA K-
cycusll, suinaauerar, suvan.|
uu Mopuﬂul RHNIONPO-

Nam,  METIN, MNOTH ar,
METRACTHPOR,

crufl, mummpmf.
METRAPSUNARMXAOPCRARN

@

P $ (T; Mxn 2191 —50,
1 (1Y MXI'I 1761-82)
27—88)

mon,
nuumn KNCAOTS NPONNOHO-|
BAR, MOTAAMET:KPMAST, Me-
THATDRRNOPCHAM,  METUN-

RAOPMETEARMXAOPCRASN, NPO-
mua-uu

M 646 ( rocr'mo—m
TOCT 4006—4

P 4 (I‘OCT Mo 648 (FOCT 4006—48)
P31 (TY Mxn KY 376—84) | ™o 649 (TY MX1N mx-u)
Conssent  xawemwoyroaswmll,| PAB ('

TPRPTOPXACPAPONSN, 0pN-
Mvnmn-u. TpwhTOpITaR,
TPUOTOPXAOPYTRAH, mu-
:g:mpcml. WMKAOTENCA-

(»

(/e’l)
, Gensna B-100, Gemsox,|
BUNRA RAOPRC: res 2o

wenuull, ARITILASMNN,

Tan, WIONPOHINAGen 0N, xcl-
AOR, W AR, OKECH YTAe-
poas, ANPAANN,  APONY,
CTNPOR, . TPHITRA-
MW, 9308, WIFAO-
mmunl STIN, STEA XNO-
pu:vull, ymualensan, hu
nuwm 6

(11

r8)

Koxcosul ras (metvama 40%,
»0g0poss 60%), creTnALmR]
res, sranes

By

sagenoll ras

PKB-l (TVY Mxm—ﬂ)
Pl(l'z (PTYM 2 CHXN (109

PC-! (TY MXIT 1763~82)

-vv-
ByTusonul (Tperuumul), n30-
yunmm.( m&m
H100PONRAOSNA
puomnponummnwp-

RN,
Adh, V-amnmvp-uq-
CHASH, WAANMRUANIUSTEY

‘ﬁn B-95/130, Gyram, Oy-{A
THASUSTEY, LUBHRPA, SNNG-
THASMUN, AWMETHARMRAOPCH-
AN, RWoKcen,
XAOPCHASK, WIONERTAN, KNC-
BOTS AXPRACEAN, NETHAIKPU-
AT, METRAIMNN, METNABN-
NNAANRAOPCRAIN, nm¢y
PpaN, RETPEA aKpRAOBOA KMC
o™, ntmmcu.
NEHTSN, BPORKUASH

npTM:
Gmulolul. wetsropull, ¥TH-

aossilt
 Xpmuernaxaopeunsn,  @ypex,
sTuraleTaT

Sypbypon,

8:9)
WCH FTRACAA, OKNCH RPONN:
ACKE, STHATDHXNODCHASE

(23)
AnsTasen, weTRARRRAOpCHRSN

U e,

pO-| KADIEXCaN,  ITRARMXAOPTNO-
Gochar P
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Key: (1) . Category of exfplosive mixture. (2). Group of dangerously

explosive mixture, (3). Dasignation of substances, which generate

armonia,

dangerously explosive mixture with air.

(4) .

Allyl chloride,

acetonitrile, vinylidene cnloride, dichloroethane, isobutylene, acid

acetic, methane, methyl acetate, methyl styrene, methyl chloride,
methylchloroformate, methylphenyldichlorosilane. (5). Alkylbenzene
GOST 7166-54, amylacetate, anhydride acetic vinyl acetate, vinylidene
fluoride, diisopropylamins, isoprene, isopropylamine, acid propionic,
methyl methacrylate, methyltrichlorosilane,

methy lchloromethyldichlorosilane, propylamine. (6).
Polyaster/polyether TGN-Z, solvent No 651 (TU MKhP 4537-56),
turpentine, alcohol amyl, mineral spirits, cyclohexane,
sthyldichlorothiophosphate. (7). Solvents. (8). Solvent coal,
trifluorochloropropane, trifluorcopropane, trifluoroethane,
trifluorochloroethylene, ponenyltrichlorosilane, cyclohexanone. (9).
Alcohols. (10). Butyl (tertiary), isoamyl, isobutyl, isopropyl. (11).
Trifluoropropylmethyldichiorosilane, chloromethyltrichlorosilane,
y-chloropropyltrichlorosilane, ethylidenediacetate. (12). Acetone,
gasoline B~100, benzene, vanyl chloride, blast-furnace gas,
diethylasine, isobutane, i1sopropyl benzene, xylene, naph.halene.
carbon monoxide, pyridine, propane, styrene, toluene, triethylasmine,
chlorobenzene, cyclopentadiene, etnane, ethyl chloride, ethylbenzene,

ether /ester diisopropyl. (13). Gasoline B-95/130, butane, butyl
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acetate, divinyl, dimethyiamine, dimethyldichlorosilane, dioxane,
diethyldichlorosilane, isopentane, acid acrylic, methylacrylate,
methylamine, methylvinyldichlorosilane, methylfuran, nitrile of
acrylic acid, nitro cycloaexane, pentane, propylene. (14).
Aninopropyltriethoxysilane, gasoline A-66, gasoline A-72, gasoline
A-76, gasoline B-70, gasoline "kalosha", gasoline with octane number
50-54, extraction gasolane MRTU 12N-20-63, butyl methacrylate,
hexane, "heptyl", dipropylamine, isooctylene, kerosene hydrogenated
from tributylphosphate, kerosene tractor GOST 1842-52, crude oil
romashkinsk, "Samin®", tetrahydrofuran, tetraethoxysilane,
fuel/propellant diesel (are wiunter, fuel/propellant T-1,
fuel/propellant TS-1, trimethylamine, triethoxysilane, ethyleneglycol
formal, y-chloropropyltristhoxysilane, ethyl amercaptan, ethyl
cellosolve., (15) . Acetaldehyde, dinutyl ether/ester, diethyl ether,
ethylene glycol. {16). Alcohols: butyl, methyl, =thyl. (17).
Triwmethylchlorosilane, furan, furfural, ethylacetate. (18). Coke gas
(methane 400/0, hydrogen 600/0), illuminating gas, ethylene. (19).
Oxide of ethylene, oxide of propylene, ethyltrichlorosilane. (20).
Vinyltrichlorosilane, ethyldichlorosilane. (21). Diethyl (sulfuric)
ether. (22). Hydrogen, water dgas. (23). Acetylene,
methyldichlorosilane. (24). Hydrogen sulfide. (25). Trichlorosilane.

(26) . Carbon disulfide.

Pages 182-184,
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Appendix 3.
. Fora UOD-5.

Questionnaire No:.

For order
i
§ (designation and top of tue ordered analyzer of liquid or gas). "
! Position No specification No

Questionnaire is technical and juridical document for the order of
the instruments of series production, signs by the leader of an

enterprise-customer it is completed by press/printing.

. Two samples of questionnaire are directed to supplier, Copy is

stored in customer and in an organization-compiler of specification.

Oon all questions are given the accurate and being all-inclusive
responses/ansvers. With iamprecise and incomplete filling of
questionnaire or nonobservance of the conditions, stipulated in

reference materials of manufacturing plant, the order is not
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fulfilled.

1. Custonmer

2. Postal and telegraphic address and telephone of custonmer

e

=y

3. Quantity of instruments (assemblies), that are subject to

preparation/manufacture accordiny to present gquestionnaire

e d—

4. Analyzed component (or suam of blending agents

5. Process of production (and its periodicity), technological

point of gas bleed or liquid to apalysis

6. Normal concentration (in o/0 by space, ag/l, g/m3, pH,
sym/cn, units of optimum deasity, etc.) of analyzed component (or sunm
of components, its oscillation/vibration and periodicity of extreme
values, change in concentration of analyzed component (smooth,

intermittent
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7. Dial face with indication of dimensionality

8. Pull/total/complete composition of mixture (with indication
of dimensionality), involviny microcontasinants and possible
oscillations/vibrations cf concentration of immeasurable components
(for multicomponent mixture it is indicated average/mean composition
.nd 1limits of change in each component); capability of aixture for

skinning

9, Viscosity/ductility/toughness of medium (poise), density

(kg/m3)

10. Humidity of gas (to yas admix) with indication of

dimensionality

11. Gas content in 1lijuid

12. Mechanical impurities (dust, resin, oil and others in
analyzed mixture, their character and content (with indication of

dimensionality). Presence of the bubbles of gas and air in liquid
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13.

in place

14,

DOC = 79180110 PAGE 3&7

Absolute pressura of mixture and its oscillation/vibration

of selection kg/caz,

Absolute pressure of amixture at input into instrument

. kg/cm2.

15.

place of

Temperature of mixture and its oscillation/vibration in

selection of °cC.

Temperature of mixture at input into instrument,
°C,

i 17.

Temperature, pressure and humidity of surrounding air in

site of installation of sensor and their oscillation/vibration.

18.

discharge/break AP=)

direction of mixture after analyzer (in the atmosphere, into

container with pressure P=, raturn into technological line with

drop/jump in pressure betwsen point of selection and place of

L4

By 1t O

iz oo
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¢
.
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19. Composition environments in site of installation of sensor

T
e

20, Mode of operation of anaiyzer (periodic or uninterrupted

;
i
b
[4
S
'

effect/action, interchangsapility of work, stationary or

transferable) g

21. Parameters of power lins (voltage, frequency, pressure of

e

compressed air and others and their oscillaticn/vibration_______

ch ol

7 2 RN

22, Distance between sensor and secondary instrument on path of

T MR

cable laying

N e L PR TR

23. Distance between sensor and place of selection of mixture on

path of pipe laying

24, Presence of auxilople (cleansing, that cool, that reduce and

others for analyzed mixture in place of selecticn

A AN e Y R

25. Category and dgroup of expiosion hazard of mixture and class

of room in site of installation ot sensor, secondary instruaent,

|
!
,f
|
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f , power supply unit ;h

26. Character of output sensor signal and its parameters (it is &

filled with delivery of sensor witnout secondary instruaent)

e e e cwmeyz— ey

b 27. Type of sensor (flowiny, ammersion, float) Q
T

28. Model (modification and necessary quantity of secondary

instruments to one senscr

29. Additional devices for assembly of instrument (cooler,

pressure reducer, filter, stimulus of expenditure/consumption, etc.)

piece.

(type) (gquantity) .

| 30. presence near instrumentation of electromagnetic fields with

indication of voltage of field

A T W e~ 20y R VI AP 1
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31, performance 3

o 32. Additional information about specificity of conditions of ﬂ
| operation of device (what metals are not admitted in contact with 1@
analyzed medium; fitness or sensor for check and adjustment of

rgeadings, etc.)

33. Designation of orgyanization, which filled questionnaire,

N office and surname of ccmpiler, his official address, telephone

the signature of the leader of enterprise

€ o 19 Ge
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