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

E. N. Iovenko.

IntA,0oekare given basic concepts and definitions, utilized in

the field of automatic gas analysis, forms of the performance of

instruments, fundamental rules of selection, installation and

exploitation of automatic 94s analyzers and gas signal indicators;

they are described the Soviet 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 on enterprises in our country.

The book is intended for the technical-engineering workers of

the chemical, petrochemical and oi . refineries, and also it can be

useful for the wide circle of those, who are interested in questions

of the automatic analysis or air in industrial rooms.

Pages 3-4 No Typing.

I
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Page 5.

PREFACE,

In the proposed work is generalized and systematized the

enc-untered in different literary sources information about the

contemporary instruments or the automatic analysis of air.

In the book together with 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

modification and modernization, and also instruments no longer

produced, but being basic machines for developing new instruments.

Furthermore, 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 tne bOok material will allow the reader to

obtain presentation/concept about the state of development and

production of the instruments or tne automatic analysis of the air

medium of industrial roces, to rate/estimate the technical

capabilities of the existing instruments and the degree of their

_ I
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compliance to contemporary requirements.

In contrast to the previously left books according to gas

analysis, in this book the instruaents 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

med iu m. r

Page 6.

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

instrumpnts, 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 Dook as a whole.

The book is intended tor that in order tc render practical by

aid to technical-engineering workers in selection and exploitation of

the resources of the automatic analysis of air medium.

I :
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Page 7.

ik

INTRODUCT ION.

The special feature/peculiarity of chemical and petroleum

productions in contrast to the productions of many other branches of

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

also highly toxic substances, whica conditions the possibility of the

appearance of dangerous concentrations of the substances indicated in

air of industrial rooms. Tneretcre one of the fundamental problems of

safety engineering in chemical industry is fight with air pollution.

The permission of this problem is bonded with the need of

determining the content in air of toxic and dangerously explosive

substances. The analysis of air makes it possible to reveal/detect

the excess of the permissiDle concentration and thereby to in proper

time take the effective measures, which ensure decrease in the gas

concentration, averting blasts and poisoning in production.

At the disposal of the workers of safety, cf doctors technique

of industrial ?nterprises and ayyienists, who are occupied by the

investigation of air and Dy the development of measures for dealing

with its pollution, must me the corresponding methods and

I
.......
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instruments.

At present in industry are used three basic groups of the

methods of determining the concentrations of toxic and dangerously

explosive substances in air ot tne industrial rooms: laboratory,

express and automatic.

Page B.

The laboratory (analytical) methods of the control/checking of

air are characterized by high accuracy and are irreplaceable for

performinq of deepened work on the study of working conditions on

enterprises during establishment maximum permissible substance

concentrations. However, these methods are insufficiently

operational, since the sanpling of air and the fulfillment of

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

analysis lasts more than twu nours). However, the time of the

development of emergency situation in many chemical production is

measured by seconds or even tractions of second.

The express methods of determining the ccncentrations of toxic

gases and vapors in air wita the aid of indicator tubes are simple
and reliablp, give sufflciently accurate results, they possess

specificity and require comparatively small expenditures of time

-A
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(from 2 to 10 min) for conducting uf analysis.

However, the laboratory and express methods of analysis do not

make it possible 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, creatqd on tna basis of these methods, cannot be used in

automatic protective systems and signaling. eanwhile the trend of

developmeit chgmical and other branches of industry poses the new

problem before safety enyineering - wide utilization of integrated

automatic protective syatams.

Th? automatic methods of tae analysis of air are most effective

for the solution of the prualem inaicated. he instruments whose

effect/action is based on these methods, provide speed and

continuity, high accuracy and objectivity of the rssults of analysis.

Tha automatically operating instruments can be successfully used

as the sensors, which fix the presence of toxic and dangerously

4xplosiv- concentratiops in air of industrial rooms during the

creation of integrated protective systems.

The first automatic gas analyzers appeared in the Soviet Union

in the 20's. But already in tne th.Lrties M. M. Faynberg most
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completely presented principles or the theory of automatic gas

analyzers and wnire developed tae tirst Soviet instruments of the

automatic analysis of air, us.Lng a thermochemical method of analysis.L

F'rom the automatic oidtnods of the analysis of air great

practical use/applicaticn founa the therffochemical and

phctocolorimt'tric methccLE oz 4flaiisis.

Tha thermochemical mataod of analysis is based on the

utilization thormal useluiiiess of the reaction of oxidation

(burninj) , determined cciaponent in the presence of catalyst.

Page 9.

At present th-rmocneical gas analyzers compose the vast and

important 1roun of the instruments of the automatic analysis of air.

Are known and are developad/pzocessed two in principle and

structurally/constructurally difterent, groups of thermochemical gas

analyz'-rs, morgeover the cdgree ol toaster y/adopt ion and the field of

application as the nomenclature or the instruments of each of the

qroups, are different.

In the instruments ot the first group the burning occurs on the
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catalytically active platinum iiiament, which is simultaneously

temperature detector. The instruments of this group are simple in

construction/desiqn, differ in terms of the simplicity of adjustment

and in terms of speed the affects/actions. Shortcoming of these

instruments is a comparatively high error of measurement, low

sensitivity and selectivity, and also high sensitivity of platinum to

catalytic poisons'.

FOOTNOTE 1*. 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".

ENDFOOTNOTE.

The latter fact limits the field of application of instr, ments of

this type.

In the thermochemical gas analyzers of the second group the

catalytic oxidation of the determined component occurs in the layer

of the solid granulated catalyst in transit through it of the

analyzed qas-air mixture, and the useful thermal effect of reaction

is measured by the thermosensitive element/cell, placed into

catalyst. Gas analyzers witn ou±L catalyst possess the following

advantages in comparison with the gas 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 selpctivity duriny the analysis of one combustible

gas in the presence of anotner gas, which allcws during the selection

of the corresponding catalyst, its quantity and temperature

conditions of reaction to use one type of gas analyzer for

determining different gasas.

Page 10.

Speaking about the large selectivity of the thermochemical gas

analyzers of the second group, it should be noted that the

instruments of thF first group possess less important merit

determining the degree ot their universality, namely: by the

variation of the temperature of the incandescence of temperature

detector (platinum filament) it is possible tc selectively determine

different combustible gases and vapors in the analyzed mixture. In

cther words, thermochemical method and created on its base

instruments are in practice uaiversal with the only limitation, that

their applicability is determined either by the substances which
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poison catalyst (for instruaents with platinum filament), or

possibility of selecting the corresponding type of catalyst (for

instruments with bulk catalyst). This advantage of the thermochemical

method of analysis predetermined its priority development among other

methods of the automatic andlysis of air.

one of the. earliest coustructions/designs of thermochemical gas

analyzers with platinum filament is developed by M. M. Faynberg

semi-automatic gas analyzer PGF-1, intended for determining methane

concentrations, carbon monoxide, hydrogen and scme other gases and

vapors, which are contained in air simultaneovsly. By main

disadvantage in the first version of instrument was the impossibility

of its use in the dangerously explosive medium (instrument did not

have elements/cells of tlast shield), and also the impossibility of

determination it vapors o leaded gasolines and some other products,

poisoning catalyst.

In the new modifications of instrument (PGF2MI-I1A, PGF2M1-I3G,

P3F2M1-I4A) in axplosioa-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 ot instruments.

Instruments of this type, for the first time applied in
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mines/shafts as the indicators of the dangerously explosive

concentrations of methane, at present widely are used in chemical,

petrochemical and other branches of industry for determining of many

combustible gases and vapors in air of industrial rooms.

Page 11.

Special practical interest are of those developed more lately on

the principle of gas-analyzer PGF instruments SGG2M, SVK-3MI,

automatically signalling acnievement in air of the dangerous

concentration of combustible gases and vapors whose use/application

makes it possible to considerabLy expand the nomenclature of the

determined substances. Besides this, on the basis of instrument PGF

was developed a numner of devices, intended for the periodic

indication o' the sub-expiosive concentrations of combustible

substances in air (IVK-I, [VP-i, PIV-1. The latter/last development,

carried cut on the basis of this method, is the baseI
construction/design of thermo-chemical signal indicator (STKh), with

the aid of which it is Fossibie to determine almost all combustible

gases and vapors capable of form inq in air dangerously explosive

concentrations, with exception cf the connections, which poison the

catalysts of platinum group.

Instruments with bul& catalyst underwent very limited
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development. Are known alti.jether only the single developments of

instruments of this type (TI*102, log104), the intended for

determining the toxic concentrations 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 instLudents, intended for determining the

microconcentrations of toxic suostances in air.

In the instrum:rts, nasea on the photocolorimetric method of

analysis, is used the cclared selective reaction between the

indicator in solution or on tape and the component of gas-air mixture

whos concentration is detdrainea. Moreover the measure for the

concentration of the determined component is the intensity of

coloring generating as a result oi reaction complexes.

Advantages of the pnotocoiorimetric method of analysis - high

sensitivity, selectivity and universality. The high sensitivity of

method is caused by the possinility to accumulate the painted product

of chemical interaction in solution or ri tape. The sensitivity of

method sharply falls in the measurement of concentrations into

several percents by volume and it is above.
.1

'1
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Page 12.

The selectivity of aotocolorimetric method is explained by the

fact that for a significant number of determined gases and vapors,

with the known composition ul tne undetermined blending agents, can

be selected the specific culo reactions.

Thp nomenclature ot the suostdnces, determined by this method,

is very wide, and therecocd paotocolorimetric gas-analyzers belong to

all-pu rposp instrum9nts.

In practice with tne aevelopment/detection of the possibility of

applying the photocolorime-ric gas analyzers for determining

different substances decisive is tae selection of the corresponding

reagent, which gives specitic color reaction with the determined

componen and selection of the mode/conditions of the work of

instrument.

There are two types ot pnotocolorimetric gas analyzers, in

principle distinct in the dsiy9r concept and in operating principle.

In some gas analyzers, called photocolorimetric liquid, the

reaction occurs in solution, and tne concentration of the determined

component is mpasured according to the light absorption of solution.
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The advantage of instruments ot tais type is the high4er accuracy of

measurement (fundamental given error of approximately 5o/o) and the

possibility of applying the inuicator solutions in which are included

the concentratpd acids, which is especially important for the

analysis of the microconcentrricns of substances, chemically .

low-activity under normdl conditions (hydrocarbons, terpenes and some

other organic products).

Main disadvantage in tae liquaid photocolcrimetric gas analyzers,

which impedes their exploitation under production conditions, is

complexity and unwiieldines6 or const~ruction/design, caused by the

presence of the s4eriesmnuinoer or mechanisms (Fumps, dosing devices of

solution, engin-s, valves, Cnanyge-over switches, etc.) , which ensure

motion and reaction of the participating in reaction components (gas-

liquid). The defiriency inuicated predetermined the limitedness of

development and use/application of liquid gas analyzers.

Page 13.

U~p to now the-rq is no satisfactory model of the sufficiently

simple, rpliable% and inexpensively gas-liquid instrument which would

be released by in series ioviet instrument-making industry. In the

literature (1-31 it is possiole to encounter the description cf

altogether only of several constructions/designs of the liquid
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photocolorimeters, intended for determining the mic roconcen trations

of oxides of nitrogen (FK4-'O1, FK'4502 and etc.) hydrogen sulfide

(FK5601) and some other gases. Trhe development of these instruments

endel by output prototypes, not led to series production, or by issue

of the short runs of specidi dasignation/purpose. Meanwhile the

modern constructions/designs of liquid photocolorimetric gas

analyzers are necessary, since uy the force of the specific special

fpatures/peculi~ritips ot tne utilized method they wouli make it

possibl.: to expand the tid o1 dpp~lication of these instruments to a

large number of organic substances which are not determined with the

aid of anothpr type of instruments.

In the gas analyzers, called 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 th'q luminous tiux, retlected from the section of the

indicator tape, which changed its coloring as a result of chemical

interaction with the daterminea component.

Depending on thie physicochemical properties of indicator-

reagent it can be brouoint in tu tape - base either previously, in the

process its special (dry indicator tape), or it is direct

before its pholtocolorimetry (wet indicator tape).
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The use/application or an inuicator tape, especially dry, makes

it possiblp to simplify tau construction/design of instruments, to

decrease their clearance dnd weiqat, to remove brittle parts and

thereby to raise operating instrument accuracy.

Besides this, strij/tdpe photocolorimetric gas analyzers possess

consid:7ably grpater sensitivity in comparison with liquid

instruments. Thus, for irstance, 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 or nitrogen 0.001 and 0.01 mg/t[3].

Page 14.

An essential eficiency in the strip/tape gas analyzers is the

significant Prror of measunement which is caused in essence by the

heterogeneity of the material or tape and its saturation, and also by

error in the chemical cAhecy analysis during the calibration of

instrument.

However, if we corsid6r the auvantages of strip/tape

photocolorimetric gas anaiyzers anu the fact that during the checking

of +he cleanliness of air ot the industrial rooms is permitted a

comnaratively large error or measurements, then it is possible to

consider complqtely wortnwhile preterred development and

tiJ
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use/application of these instruments for indication and signaling of

the maximum permissible concentrations of toxic gases and vapors in

air of industrial rooms.

FOOTNOTE 1. According to the soiution of the Tnternational symposium, Lr

which was taking place in Prague in 1959 and dedicated to a

question about the greatest permissible content of toxic substances

in air of industrial rooms, relative error during the determination

of these substances must not exceed &20o/o. ENDFOOTNOTE.

In latter/last decade strip/tape photocolorimetric gas analyzers

underwent significant development.

The first instruments of this type were created on the basis of

the utilization of an indicator tape, moistened from dropping bottle

directly beforc photocclorimetry (FL6801, FKG-8 and etc.).

Subsequently were perrected tne measuring circuits of these

instruments, was expanded tue tield of application of the developed

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 designs of instruments with wet indicator tape
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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/design of instrument and to reduce the

process/operations, bonded witni its adjustment.

Page 15

Further development ot srip/tape photocolorimetric gas

analyzers is thq 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 the. they are not

necessary the devices, which ensure the reserve of the inlicator

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

On the basis of this method is created a number of devices,
including the base constraction/design of phctocolorimetric gas

analyzer with the iry indicator tape (FGTs), that has several

modifications (FGTs-1V, FGTs-lYe, FGTs-2, FGTs-3, FGTs-4).

The construction/design or these instruments does not provide

for their universality - the 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 d considerable degree by the

absence of the procedures of the pnotocolorimetric analysis (specific

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

K

In the instruments of the dutomatic analysis of air are used

also thermo-conductometry and electroconductometric 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 detezminen component. main disadvantage in these

instruments consists in tne fdct that they equally react to all

gases, which have close in the value of heat conductivity. Therefore

the field of apnlication of thermo-conductometry gas analyzers is

very limited and is reduced in essence to the analysis of

two-component mixtures or multicomponent ones, all whose components,

except determined, possess approximately identical heat conductivity,

and the heat conductivity oi the datermined ccmponent considerably

differs.

Rain disadvantage in tae tnormo-conductometry gas analyzers -

increased sensitivity to a change in the ambient conditions, in

consequence of which these instruments possess significant additional
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errors.

Howver asshoedtae resuits of works [3-4-51J, theser

deficiencies can be removad, it to use different methods of

increasing the sel;ectivity ut instruments, and also more advanced

compensation measuring circuits.

Page 16.

Contemporary thprmo-conduccometry gas analyzers, as a rule, are

characterized by high reiiabiiity, minimum number of auxilople and

simplicity of +-he construction/design, which doe-s not require the

qualified mainte nance/serviLcinq.

At present developed several types and modifications of these

instruments, intenled for uniaterrupted (TP1116 , etc.) and periodic

(1123) the dete~rminations ot the content of hydrogen and air of

industrial rooms. Moreover almost ill these instruments are released

in series.

The electroconductomatric methiod of analysis is based on the

dependence of the specitic conductivity of the solution of

electrolyte on the concentrati~on or the determined component,

absorbpd by this solution tram the analyzed mixture.
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Method is characterizea by tue high sensitivity, which makes it

possible to measura the m.icroconcdatrations and even tracks cf some

gases.

~Iowever, (lue to non-st-lectivity of the method and some other

deficiencies it dil not havPe extensive application. Are daveloped

only semiautomatic labcratory inst~dllatjons (KU-1, KII-3) for

determining of c7oncentratious Co., Co and vapors of gasoline in air.

An incre-ase in the sele;ctivity ana the decrease of the inertness of

electroccnductomete rs w .11 MnaK it possible, apparently, to create

tho automatic instruments, wiiicn correspond to contemporary technical

require me nts.

Toqether with th- classicalI methods of the automatic analysis of

air obtained us /apication t-ne inethods, based on the newest

achie-vercnts of diffizrent iDrancnes of science and engineering, in

particuilar ionization, optical, Coulomb polarographic (variety of

talpctrochemical ones), maynatic, etc.

spEtcial interest are oz tne ionization and Coulomb polarographic

methods, which give positive results during the detenrmination of

microconcentra ti ons.
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Page 17.

The ionization method or gas analysis is based on the dependence

of the strength of ion current, which appears with the ionization of

the analyzed mixture, frowa the content in this mixture of the

determined component. Frcm tne existing methods of the ionization of

the analyzed mixture (ionization oy flame, by the glowing discharge,

photoionization, ionization by radioactive radiation, etc.) great

use/application during the development of the instruments of the

analysis of air obtained iunization 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 lass than one

second). However, as a resuLt of small selectivity ionization gas

analyzers were not widely applied. only in recent years as a result

of great experimental works are created prototypes of the

flame-ionization gas analyzer (,, Gimma-1" and of its modification),

which makes it possible to determine the content of toxic organic

matter in air of industrial rooms.

MLIAh
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As showed the results of work [6], the effective method of an

improvement in selectivity 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 gases and vapors. At present there are instruments,

based on this principle and intended for determining the harmful

substances in air (" Sigma 1" and its modification), but in series

they are not rplaased.

Coulomb polarographic method is used comparatively recently. The

operatinq principle of Coulomb jolrographic gas analyzers is based

on the measurement of the saturatea electric current, which appears K

during th; electrolysis of the solution which contains the determined

substance, which is electrochewical depolarizer.

The first prototypes of the Soviet Coulomb polarographic gas

analyzer (GKP-1), intended for determining sulfurous anhydride in1
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 method it is possible to analyze almost all toxic

substances, which were oeing encountered in the practice of chemical

production, in the ranges of concentrations from 1910O- to 100

mg/n 3 ).

.................... ...................................
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The creation of the new coInst~uctions/designs of Coulomb

polarographic gas analyzers, r-ne expansion of the field of their

use/application andl brinyiny/fi-aisninq tc series production is the

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

Th optical methods of qas analysis of their nature are among of

most selective onas and sensitive ones. They are based on the

utilization of a dependence of 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

exception of transferale interferometers it is

structurally/constructurally compiex and bulky.

Arp known the sep aratie types of interferometers (GIK-1, IGA,

etc.), and also gas analyzers of tne infrared (GIP-7, GIP-14-7) and

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

analysis of air in induistrial rooms. Are in series released only
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interferometers, whereas the remaining types of instruments either

are released in the form prototypes or they do not satisfy the

requirements of industry au ceuire the appropriate modification.

In spite of some achievements in the region of analytical

instrument building, gas analyzers and signal indicators, intended

for the checking of air in industijal rooms, thus far it is still

insufficient both according to nomenclature and in a quantity.

In industry continue to pLedominate the manual (express) and

laboratory methods of the dnalysis of air. About this testify the

data, obtained in some enterprises which must become

experimental-demonstration on level of automation.

So, at the Voronezn piant 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 3.5o/o, but

at the Severodnetsk chemical combine where it is expedient to

automate 60o/o of analyses, it is dutomated only by 13o/o [7].

Th2 analysis of the zequarement for instruments it attests to

the fact that for chemical industry are necessary in essence (about

85o/o) the transferable ann stationary instruments for explosion

proof performance, moreover the requirement for stationary
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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 development of instruments more

than to 300 toxic and dangerously explosive substances.

Page 19.

Thq variqty of chemical products, the possibility of the

appearance of gases and vapors in 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 use/application of

principles of unificatioa, which leads to the creation of the

instruments of individual constructions/designs and creates

difficulty in the mastery/adoption of the production of new

instruments.

At the present time is initiated the work on the creation of the
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standardized system of signal in icators 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 machinvs, models and modifications,

including stationary analyzers, stationary and transferable signal

indicators and transferable indicators.

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

it possible to considerat1y reduce the periods of development and

mastery/adoption of new models, and to also lower the expenditures of

resources for development and production of new instruments.

The technical perfection of the enterprises of chemical industry

conditions an increase in the requirement for instruments and

simultanpously imposes the increased requirements on the quality of

the instruments of the automatic analysis of air.

Until automatic gas andlyzers were used for purposes of checking

during manual control of production, the technical specifications,

imposed on them, were low. The roie of gas analyzer was passive, but

errors and malfunctions dia not entail heavy consequences. When these

instruments beqan to be used in the systems of automatic protection

and signaling, and also in the automatic control systems, serving

purposes of safety engineering, requirements for their reliability
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and accuracy grew consideraoly, 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 of iastruments with transition/junction

from the partial automation of productions to complex are

significantly stiffened. On chemical enterprises is reduced the

number of service personnil, and 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. Conse.quently, and protective systems and

signaling (but it means, and their sensors - gas signal indicators)

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

Until recently to autvmatic gas analysis technique, and in

particular for the instruments of the analysis of air, were imposed

requirements of the determination of any component in comparatively

simple gas-air mixtures. Nod, 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.
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Under these conditions dtr 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 ovpr wide limits, i.e., possessing the increased selectivity.

Not smaller requirements are presented also to metrological

characteristics of the instruments of the automatic analysis of ail.

The very important charactecistic, which is determining the

poss4.oility of applying gas analyzer for specific case of

exploitation, especially foc determining the microconcentrations of

toxic substances in air, is sensitivity or, is more accurate, the

threshold of response of instrument.

Thus, the fundamental Eeduirements, presented by industry to the

instruments of the automatic analysis of air, these are maximum

simplicity of construction/design, reliability, universality,

incrqased selqctivity, sensitivity and accuracy, capacity long time

to work under different productiou conditions.

Page 21.

,..1 . .c , ....- . . . ,
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1. Automatic analysis or air.

1.1. Approximat- functioai. didgaam of automatic gas-analytic

instrum-nt (installatina).

Thp (1pterminaticn Ot tiLe coztent in air of industrial

entprprises in +h- harmtul £oL ueaith industrial enterprises of

harmful ones for health ana daangerously explosive

admixtures/imDurities is tne riilependant section of the gas analysis,

which places with its tasK the measurement of the concentration of

separate components in the ana&yzea gaseous mixture.

Automatic gas analysis, ia particular the analysis of air, is

the totality of process/operations (stages), provided for by gas

analysis and accomplished Dy a gas-analytic instrument automatically,

without the participation of man.

In this case the term gas-anaiytic instrument is generalizing

for the following group ot instruments:

gas analyzers - the measuring instruments, intended for

investigation and 2stablisament ot the qualitative and (or)

7
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quantitative composition of tne analyzed gaseous mixture t;

Gas signal indicators -tae instruments, whichr

accomplish/realize only a signa4liaj about the achievement of the

preestablished value of the concentration of the analyzed component

(or their sum) and not intended ror quantitative evaluation of the

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

siqnal indicator.

FOOTNOTE 1. They can possesis simultaneously the signs of gas signal

indicator. ENDFOOTNOTE.



DOC = 74180102 PAGA&

Page 22.

During the appropriate construction/design the instrument can

signal about th- achievdment or several values of the concentration;

Gas indicators - istL-ameants, intended for the detection of the

analyzed componqnt (Cr their group) and of the signalling upon

reachin:j values of th- concenratiun of this component, equal to the

threshold of response of taLis instrument.

Automatic instruments coasist of blocks and assemblies,

functionally connected and unitau into the single complax

gas-analytic system, of waicn automatically are selected/taken the

tests/samples of the anailyzd gaseous mixture, occurs strictly

analysis, fixation of tne zesults of analysis, and also distance of

the analyzed test/sample Lron instrument.

In semiautomatic instruments the sampling and its distance are

fulfilled by hand, but strictiy analysis and fixation of the results

of analysis - automaticdlly.

I
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The approximate blocK diagram of the gas-analytic system is

representel in Fiq. 1.

The basic functionai iinK of gas-analytic instrument is the

s~nsor, in which 1appndinj on the composition of the tast/sample of

;as appears anI is formea/snapea the output signal (current,

voltage), proportional tu the concentration of the analyzed

component. The output sensoz sLgnal is amplified (it transforms

itself) and enters the iecondary instrument where occurs measurement

and fixation of the value or si4n~L.

1>

II
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a r

Fig. 1. Approximate functioaaL aidgram of the gas-analytic

installation. 1 - purification ana drying devices; 2 -

gas-listributing device; 3 - special purification device; 4 - device,

which stabilizes the flow Late; 5 - device for the control of the

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

c-xpenditure/consumption) ; b - power supply unit; 9 - secondary

instrument.

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

Pagp 23.
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S,,nsor, block of amplification and 01eter (secondary instrument) are

supplied usually from tue -taoilized supply of power (power supply

unit). As the secondary instruments of gas analyzers are used (with

insignifican+ chanres in el=ctric circuit) typical automatic electron

comparators, potentiometers dfU aialanced bridges. These instruments

can be simultaneously shod.ng and recording, they can have two- and

three-position contrclling (signal) devices, utilized for the

delivery of the commands to taie signaling systems and control

(protective system). The totality of the examined functional links

(sensor, meter of output signais and power supply unit) is the

assembly of automatic gas-anajytic instrument.

For the normal work of automatic gas analyzers the analyzed

mixture of gases, which eaters the input of sensor, must have the

specific physicochemicai pdrameters. Divergence from the required

parameters brings, as a rule, either to increasing the error in the

analysis or to the fact tnat conducting analysis becomes generally

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 the mecnanical impurities and moisture,

resource of the transport or test/sample to sensor, and also control

device ar- stabilization ot expenditure/consumption and pressure of
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the analyzed gaseous mixture. in certain cases it comes, furthermore,

to resort to thp special devices, intended for the chemical

purification of gaseous 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 also to the diluting devices, used if necessary of

expanding the range of thd measurement of gas analyzer.

The enumeration of auxilopie, which complete one or another type

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

the spe zific conditions for analysis and operating this instrument.

Page 24.

Th= qiiality of the woL. of auxilople and their correct selection

in larqe meastir d-termine the quality of the work of an entire

gas-inaly+ic installation, wnica is the totality of the assembly of

gas-analytic instrumc-nt and stt/dialing of auxilople.

1.2. Basic concepts and cefinitiuus, used in the region of automatic

gas analysis.

Th- analyzed mixture - mixtuire of qases and vapors which must be

analyzed, i.e., it is deteLmined its qualitative and (or)
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quantitative composition our in which must be determined concentration

of its separatp components.

The determined compoatlnt - component or sum of several

components, which form part oi tuea analyzed mixture, presence or

quantitative content of wan.ch is aetermined by gas-analytic

instrument.

Test/sampl? of thF aaaiyzed gas - portion of gas, cyclically or

continuously selected/taken Dy sampling device from the limited space

(room or its individual section) for the analysis, performed by

gas-analytic instrument.

Control (calibration) mixture of gases - artificially prepared

gaseous mixtur- with known qualitative and quantitative composition,

utilized for calibration dntl cnacLing/verifying the gas-analytic

instrumqnts.

-fhe concentration oi tne determined component - quantity of

determined component, waicu is contained per unit of volume of the

analyzed mixture of gases.

In the practice of tae determination of the concentration of

toxic anO dangerously exjlosive substances in air of the production
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rooms 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 tney are respectively: for toxic

substances - maximum permissible concentration, (PDK), for

dangerously explosive ones - the maximum permissible explosion proof

concentration (PDVK).

Page 25.

The state sanitary supervision of the USSR establishes/installs

necessary for all branches industries of the norm of the maximum

permissible content of harmfuul substances (vapors, gases and dust) in

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

The maximum permissio1e concentration - such concentration of

toxiz substances, which are contained in air of industrial rooms,

which under the daily intluence during unlimitedly prolonged time

cannot cause in the workin4 occupational diseases or any divergences

from normal state, detectea by contemporary means of investigation
j (1
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Smallest and is greatest, concentration of the combustible and

(or) dangerously explosive suostdnces in air, in interval of which

can occur the ignition or tue niast of this mixture frotw its contact

with the source of ignition,, they are called with respect to lower

(NPV) and upper (VPV) concwntration 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 use/application of a

fire/light and sparking instrument - concentration which does not

exceed 5o/o of value of tha 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/i) and

lqss often - in grams to the cubic meteg (gEp 04the.-i .;

dangerously explosive - in the percents by ,*6rome (Vol. o/o).

In the literature, especially in foreign, frequently is

encountered the expression of substance concentration in parts to

millions rrf, or, which is the same thing, the content of substance

in milliliters to the cubic meter of air.

.1
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The limits of the measurement of gas analyzer - small and great

value of the concentraticns oi 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

different ranges of the concentrations, limited each by the specific

pair of thp numerical values or tne lower and upper limits of

measurement, are called muitirange.

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

and suppressed zero (lower limit ot measurement is different from 0)

ranges measurements.

Page 26.

Common absolute readiny error of gas-analytic instrument -

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

.1
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particular errors, which characterize the stability of instrument to

various kinds to effects, under operating conditions.

fundamental absolute error - 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 range

n-c

where 17. - readings with the transmission of control gaseous mixture,

Vol. o/o content of the determined component;

C - actual content of the determined component in control

gaseous mixture, Vol. o/o (accoraing to specifications to this

mixture);

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

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

0/0;

-WW
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C2 -lower limit of taie measurement of gas analyzer, Vol. 0/0;

CC - range of the measurement of gas analyzer, Vol. o/a.

The value of a fundamental error of gas analyzer is determined

under the following normal (calibrated) conditions for its

ex ploitation;

,Qmbient temperature of 20±2 0C;

&Oelative humidity of environment 30-800/0;

Atmospheric pressure 7451e5 mm Hfg (99.3,t3.3 kN/M2) ;[

,Supply voltage within limits of ±100/0 from the nominal value of

line voltage of feed (220, 127 V);

frequency in limits of ±10/0 fronm nominal value (50 Hz);

The composition and the parameters of the analyzed gas

(temperature, pressure, humidity, (dxpenditure/consumption,

concentrations of immeasuranle components, etc.) must correspond to

Mr -. at
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calibration ones and they must not cause additional errors.

A~litional absolute error - change in the readings, caused by

the divergence of value of one of the enviroanental factors from the

nominal value, which corresponds to standard conditions for the

exploitation of instrument, under which is determined fundamental

error of its readings.

The additional given error - the additional absolute error, in

reference to the range of the 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 ant for the given construction/design of

instrument.

Page 27.

Additional errors are standardized separately for each of the

influencing factors. Most treluently are indicated the errors, which

appear from the change:

environmental parameters (temperature, atmospheric pressure,
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relative humidity)

the parameters of tha analyzed gaseous mixture (temperature,

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

undefined components);

the parameters of the networ4/grid of feed (voltage, frequency).

Under operating conditions under the simultaneous influence of

several factors appears summary quadratic additional error &,,..w hich

is defined as square root ZLoM the sum of the squares of

corresponding particular aduitional errors 6. For contemporary

automatic and semiautomatic gas analyzers, according to GOST
i.

[All-union State Standard] 13320-b7 [101, the standardized value of

particular additional errors (py each individually) must not exceed

half of the absolute value of t±e fundamental given error.

I

In this case the value of summary quadratic additional error

must comprise not more than 1.2 values of the fundamental given

error:

Class of instrument accuracy - characteristic of instrument,
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which uses for tne evaluatlun/estiamate of its precision

passibil~ties, numerically equdl to the absolute value of the

established/installed for this iastrument fundamental given error and

which is dltermininq tha maximum permissible values of many

metrolojical indices of intrumtint.

Sensitivity of gas-analytic instrument - 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, which caused this displacement/movement.

Threshold of response - small change in the value of the

concentration of thi determinea component, capable of causing a least

change of reading the measuring instrument.

Time lag of readings of gas analyzer (inertness) - the time,

which passed from the moment/torque of changing the value of the

concentration of the determinea component at the input into the

sensor of gas analyzer (input signal to the moment/torque of the

establishment of the readings, which corresponds to the value of this

concentration, with precision within the limits of fundamental error.

fhe inertness of readings of gas analyzer is the important

characteristic, very which is frequently determining the possibility
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of applying the gas analyzer in tnis specific case, especially during

utilization in automatic control systems or in the systems of

emergency protection system, ana signaling. r

Page 28.

Time it b!qan reactions - time interval from the time of a

change in tha concentration of the determined component at the input

into the sensor of gas analyzer to the moment/torque of the beginning

of a charge in the output sensor signal.

Depending on the time ot the neginning of reaction gas analyzers

can he divided into three DdSiC groups:

, ) rpynna I 2 3

OpeSHaqajza peaniponxx .
Cew...............A 0 10-3w Cob=

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

more than.

starting time - time interval from the moment/torque of the

fulfillment by the operating personnel of all periodic servicing on

the preparation of gas-anaiytic instrument for exploitation to the

moment/torque of the estaoilshment of his permanent output signal.
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1. 3. Forms of the perf ormance of qas-analytic instruments.

Accordingj to a number of separate blocks, which generate in

totality thp assembly or gas-dnalytic instrument and which perform

thte cpecific fundamental aud auxiliary process/operations of gas

analysis, all automatic gas-analytic instruments subdiviie as

follows:

monoblock - structuratiy/coustructurally carried out in one

housing~, qeneral/common/total tor all functional links, entering the

assambly ot the instrument;

multihlrck - structuilly/constructurally carried out in two or

more separately assc-mbled nuusings, in each of which are included one

or sev,-ral fuinctional LxnK ., maKiag up the assembly of instrument.

Detpnlinq on th DOSSIrIJIty of displaceme nt/movement during

Pxploitattion Aiitomatic gds-dniytic instruments can be stationary and

trans ferab l-.

By the chiractqr or muuntiing are distinguished the following

form-,s of strtictliral-assemoiiing partormancp of the stationary
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gas-analytic i nstrumenti:

wall - foreseeing the wounting of instrument on the wail of the

room;

frame - a joint mountiiky ot ail functional links of gas-analytic

instrumer~ts of iuxilople on metiiic girder frame, intended for the

individual mounting;

Page 29.

panel - providing the wuountiay of instrument on the panel of the

vertical panel, intendqd zoz a aaoulting on it of KIP and control

instruments;

cabinet - characteristic that the instrument is

structurally/constructurali mounted on cabinet type panel.

Depending on that, for va operating conditions is intended one

or another the instrument, tnaire dre two basic groups of the

p-rformance of the automatic gds-analytic instruments: the

instruments of normal performance anr(9 the instruments of special

per for man ce.
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The instruments of noLrndI peirormance are intended for a work in

industriaI rooms with standard conUitions for the exploitation: to

them are not presented special requirements in the ratio of their

stability to different rinds 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 dcesign concept or tnese instruments [10], caused by specific

(different from normal cnes) operating conditions.

Stability to the etftct or aifferent factors of the environment

provide the following forms of performance:

thit dustproofed - foreseeing protection from the penetration of

dust from surrounirg air insine tne housing of instrument with the

blowinq of it tinder certain concitions, also, during preset time by

air of the specific dustiness;

splashproof - foreseeing protection from the penetration of the

splashing of water from the suzrounding spaces inside housing

instrument with polishing of it unuer certain conditions, also,

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

that water-proofed - toreseeizng protection from penetration



DOC 79180102 PAGE

inside the housing of the iastrument of water with its drenching

outside by the water jet or: thie prascribed/assigned pressure head

from the prescribed/assigiiead istance during the specific time;

waterproofed - foreseeinq protection from penetration inside the

housing of th-- instrument or water during its immersion into water at

the prescribed/assigned dapth during the specific time.

Page 30.

tropical - ensuring normal effect/action of instrument under

conditions of the tropica. climate of the specific type (moist or

dry);

airtight - desicin concept, wnich ensures the specific strength

and the dEnsity (tightness) or housing, adjusted by the testing by

outsidp hydraulic and witnin by the pneumatic pressure of the

assigned magnitude;

corrosion-resistant - foreseeing protection from the which

destroys effects spEcific corzosive gas or group oL gases found in

surroundin;i air (in the? anakyzea mixture of gases) in the limits of

the prescribed/assigned range by gas concentration.



DOC = 7910102 PAG,

Depending on stability to mechanical effects are distinguished

the instruments by their dtiqn concept:

Vibration-resistant - ojeLartng fitly under conditions for the

induced vibration of the prescritea/assigned form and duration, the

characterized by th': speciLic range frequencies and amplitudes

(accelerations)

vibration-proof - working fitly after the effect of the

vibration of the prescriveu/assigned form and duration;

shaking-resistant - operating fitly under conditions of the

induced shaker, characterized oy specific ranges of the average/mean

values of frequencies ana accelerations, and also by duration of the

effect:

shake-proof - working titiy after the effect of the shaker of

the prescribed/assigned torm and duration;

shock resistant - titly working after the effect of the shock

jolts, characterized by tadt datermined range of the values of their

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

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

radioactive emissions.

(he large subgroup of thle gas-analytic instruments of special

performance present the exp.osion-proof instruments whose design

concept providas safety from usd /application in dangerously explosive

rooms.

Page 31.

These instruments dependan on tne level of blast shield are

subdivided into the? following groups:

1) thp instruments of increased reliability against blast -the

desigqn concept nrovides fo. resourcps and measures. which impede the

onset of sparks, of electric drcs and heating, and provides blast

shield only in the mode/conditions of their normal operation;

2) explosion proof instruments - the design concept provides for

protective mp-asures from the biast of the surrounding dangerously

exposivye gas-, vapor- and dusty mixture as d result of the actions

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

and during the probable damagas; j
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3) the instruments, explosion proof with any numbers of damages,

the design concept provide tor protective measures from the

effect/action of sparks cr electric arcs with normal operation and

with the unlimited number ot damages of any elements/cells with

exception of thp protective elemeuts of sparkproof systems.

Depending on level the bldst shields, and also the explosion

hazard of the medium for wnica tais instrument is acknowledged

explosion-proof, the "rules of the preparation/manufacture of

explosion-proof and mining electrical equipment" (PIVRE)

establish/install the foliowing conventional designations 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 explosion proof..... B

explosion proof during any damages ... 0.

....... ...........~~~ ~~~~ -l .. . -l ... . . .... . .. .--. ..-' , ----- ---
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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 acknowledged explosion-proof (see appendix 2).

Thus, for instance, uzstrument, which has "explosion proof"

performance 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

sensors and auxilople to gas analyzers and gas indicator. Electrical

units and secondary instrumaents nave most frequently general-purpose

performance and are established/lnstalled in explosion proof rooms.

Page 32.

1.4. Safety evaluation and reLiability of automatic gas analyzers and

gas indicators.

In fire and dangerously axplosive oroductions 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 concentrdtion of vapors and gases. However,

in the iassed room blast cdn occur only upon the appearance of a

source :f iqnition - electLtC (lscharge (friend, spark), incandescent

to dangerous temiperatures contacts, etc.

Therefore fhe sdfety ot iustuuments must be rated/estimated,

first of all, hy the probaoilxty f)t the occurence of blast or

ignition uncir 4h- rormal OL %mergency conditions for their

ex ploita 'ion.

From this point of view cai instruments can be divided into two

groups:

instruments without the use/application of the electric energy;

instrum4nts with the use/application of electric energy.

The instruments of tae fiist group are absolutely safe, since

cannot be reason the appearances or sources of ignition.

The automatic gas analyzers in question and gas indicators with

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

use/application of the electric energy.
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The instruments of tais group depending on the degree of safety

are subdivided into usudi ones and explosion-proof ones [10].

Instruments usual (general-purpose performance) almost always can be

the reason for blast under conaiions for dangerously explosive

productions. Therefore their use/dpplication in dangerously explosive

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

As an exception is allowed/aSsumed the installation of the

sensors of the instruments of normal performance in dangerously

explosive rooms under the condition for their arrangement within the

airtight cabinets, air-blown or inert gas under overpressure with its

overshoot in thq atmosphera beyona the limits of dangerously

explosive room (PUE, ehapter VII-J/27).

Page 33.

The degree of the safety of explosion-proof instruments is

caused by their, first ot al, uesign concept, which ensures the

appropriate protection or the estdolishment of safe parameters of the

used in them electrical energy in accordance with the requirements of

the existing PIVRE [ 11]. rneretore the evaluation/estimate of the

degree of the safety of tatse instruments is reduced to the

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

making it possible) to use an instrument in dangerously explosive
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rooms of the correspondin. class. r.
Table 1 gives the sazety evaluation of automatic and

semiautomatic gas analyzers anu gas indicators of explosion-proof

performarce depanding on tae foa of performance with the indication

of the class of room, and aiso categories and group of the

inflammability of the daanerousiy explosive media, in which is

allowed/assumel tho use/appiication of these instruments.

During thp exploitation oz automatic gas analyzers and gas

indicators together with satety iess important value has reliability

of these instruments whica is caused by their mainly reliability.

By reliability is undeLstood the property of instrument (device)

to retain fitness '-or wcrx aurinq 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 of failures X, which are connected with

the following dlpandence:

Ia

The evaluation/estimate ut instrumont accuracy, in particular,
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automatic gas analyzers ana gaa inaicators bears probabilistic

character, sinco the fundamental indices of reliability are values

accidental, and the metnOds oi their determination are based on

collection and processinq Ut statistical information.

Th? collection of sticistical material for determining

reliability is accomplished/raalzed directly during the normal

exploitation of instruments (controlled exploitation) or by the bench

tests by a thc manufacturer under conditions, stipulated in the

certificate ot this instrument.

Pages 34 and 35.

Over a number of years some specialized organizations as, for

example, special design bureau of the analytical instrument

manufacture (SKBAP) of the Academy of Sciences of the USSR

experimental design offica 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 [5, 14,

15, 16, 171 conducted is accumulated the material, which makes it

possible tentatively to judge aioout the degree of reliability of the lit

separate types of automatic and semiautomatic gas analyzers and gas

indicators used for determining tne toxic and dangerously explosive

substances in air of industrial rooms. the fundamental information

MENE
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about reliability level oz tnese instruments, borrowed from the works

pointed out above, taking into account the data of controlled

operation of some instruments, conducted by All-Union scientific

research institute safety engineering in chemical industry

(VNIITBKhP), is given in Tanle 2. These data are related only to the

failures, revealed in the process of the work of instruments on the

spot of installation (under oprating conditions) and they do not

consider the concealed/iatent (metrological) failures, occurring due

to the excess of the permissiDie errors of measurement and

revealed/detected only whiie c;onaducting of planned

checks/verifications and repairs.

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

fraction/portion of metrological failures. Therefore the given data

are somewhat high.

'I
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Notes: 1. Table is comprised in accordance with requirements of

PIVF (section II) [ 121, PiVai, (Onapter 1.2, 1.3) [ 1 1 and of PUE

(Chapter VIr- 3) C[13 1.

2. Convontional desijattions diccording to PIVE is accepted in

dependence on form of bld~t shield and the highest category and group

in lanqerously c-xplosive mixture tr which this instrument is

acknowlpdged -x)Ilosion-pruu. The c;onventional designations according

to PtVRE is re-aivel 4-n dependence 3n the level of blast shield and

as the hiqhest of categorieS dfl(1 gcoup in the dangerously explosive
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mixtuire tor which this instrumat is acknowledged by explosive

shieldedi, and the4 form of ijia~t shield is indicated separately.

1. Sign ftw showed class of room medium (category for which this

instrument is inteni'ad.

4. Cateq7orins of dangeaiousiy e-xplosivr7! mixtures indicated are-

limited by enumeration or uuustances, to which calibrates itself this

instrument.

Key: (1). Type of instruman.. (2). level of blast shield. (3). Form

of blast shield. (4) . convantionai designations. (5) . Class of room.

(6) . Dangerously explosive mixtures. (7) . accordinqly. (8) . Category.

(9). Group. (10) . Explosion proof. (11). spark safety with

explosive-nonexplosive eleuients/caIls. (12). methane. (13). Then.

(14) . sul f ur ether. (15) . nYarogen. ( 16) . Explosion proof (sensor).

(17). Explosion-imperineable saell. (16). Spark saf-3ty. (19). Gamma.

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

elamnents/cells. (22) . suliur atner, hydrogen. (23) . carbon disulfide.
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Page 36.

Furthermore, the given by aiftereat researchers values of the

parameters of the reliaoility or oae and the same types of

instruments are not identicdl, what is qxplained, first of all by

deficiencies in the very method of study - the method of controlled

exploitation (difficulty or organizinq the regular collection of

full/total/complete and reliaole information, difference in the

conditions for the work oi instruments on enterprises, etc.).

To reason indicated strength the recommended

Sevaluaticns/estimates or tne parameters of the reliability of the

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

tenta tive.
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-fable 2. Indices of the reliaoizity of automatic gas analyzers, gas

signal devices and indicators L 5, 14].

i cpei"S 3naws n&PeSpM Bsaouaamc

~~ UU I07K3"C~ Oll I/m J

nr1)2MI .. .. .. 3,8.10-' 26000
crr2M .......... ....... 43- 10-  2300
CBK-3MI .... ......... 12.8.10- 7800
TI 16M .... ......... 21,2.10-5  4700
Kr-2 ..... .......... 91.10-s  "" 1100

(K -3 ..... .......... 28.10-'G 3570
0Drl ..... ........... 10.7-10- 930

W15501 .. . ....... 19,2.10- 520( ).,C~rMa-Is*" . .. .. . .. 83-10-6 1200

.. ...raMMa . 1. . .10-
4  

1000

Key: (1). Type of instrument. (z). Average/mean values of parameters

of reliability. (3). intensity ot tlow of failures X, 1/h. (4).

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

FOOTNOTE I. Are given tne data cf uench tests. ENDFOOTNOTE.

(6) . Gamma-1 I.

1.5. Selection, installation and operatinq condition of automatic gas

analyzers and gas signaing ddvices.

Taking into account the speciric 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, it is neceSsary 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 signaling devices for determining the toxic and

dangerously explosive substances in air of industrial rooms.

Page 37.

When selecting and setting up of these instruments one should,

first of all, track the conformity of the form of the performance of

instrument to the conditions ia which it will work (see 1.3 the

"forms of the pcerformance of gas-analytic instruments"). The

instruments, which one must estanlish/install in dangerously

explosive rooms, must be in tne explosion-proof performance, which

corresponds to those categories anu groups of the dangerously

explosive mixtures which ca oe formed in this room (see 1.4 "6afety

evaluations and reliability of automatic gas analyzers and gas siqnal

devices"). For the correct selection of gas analyzer and its

completing auxilople it is necessary to have information in the space

of the questionnaire (see Mppeudix 3), where are indicated the

desiqnation of the measurea component, the full/total/complete

composition of the analyzed gas-air mixture, the limits of

spasurement, permitted an drror of measurement and time lag,

characteristic of the place ot the sampling of air, setting up of
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sensor and secondary inbtrument, etc. When selecting the scales of

device one should be guided by the data about the limiting

concentrations of the determinea component in air of the working zone

of the industrial rooms (see 9ppeadix 1)

As a rule, measurements at tae very beginning of the scale do

not make, since is the nearer operating point at the beginning of the

scale, the greater the erroL ot measurement. Therefore the scale is

selected in such a way that taa value of operating point (signalled

or controllable/controlled/Laspacted value of concentration) it would

be located in zone, close to 2/3 upper values of the scale. When

selecting of gas analyzer (gas signal device), necessary as the

sensor of the system of automatic rotection and signaling, it is

necessary to keep in mind tnat the signaling systems of

concentrations of combustible gases sufficient for explosion and

vapors must put out signal with the concentration of these substances

in air in limits of 5-50o/o from NPV, but toxic - with the

concentration, equal to PaK.

During the setting up of automatic gas analyzers and gas signal

devices, and also auxilople to them in industrial shops it is

necessary to consider rules and requirements, 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 be

accomplished/realized in accordance with assembling-operating

instructions applied to each instrument. Besides the specific

conditions, stipulated in assemblinq-operating instructions, there

are general considerations, which should be been guided during

setting up, mounting and exploitation of automatic gas analyzers and

qas signal devices. Let us point out some of them.

1. Automatic instruments for control/checking in air of

cancentrations of gases and vapors sufficient for explosion it is

necessary establish in all rooms where is possible

liberation/isolation of comuustibld gases and vapors of inflammable

liquids.

In those rooms where is possinle the liberation/isolation of

vapors and gases of sulfurous, chloride, cyanide and phosphoric

connections, instead of gas signal devices of combustible

concentrations it is necessary to establish/install gas signal

devices PDK. This is caused Dy the fact that gas signal devices of of

pre-explosion concentrations (predominantly thermochemical) go out of
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order due to poisoning of platinum catalyst by sulfurous, chloride,

cyanide and phosphoric connections in the concentrations higher than

PDK.

In the rooms where are estadlished/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 where is possible

liberation/isolation of harmful vapors and qases, indicated in SN

245-63 (including additions to them).

3. Test/sample of air tor 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 is necessary to establish/install not

less than one sensor to every 200 m2 of the area of room (18].

4. Sampling devices of gas analyzers of gas signal devices of

preexplosive concontrations should be placed in region of most

probable sources of gas evoluriones.

Page 39.

:77=
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Alonq height their rooms arrange/locate, taking into account the

vapor density and gases (it is compulsory to correct for

temperature). For industrial rooms with small heat evolution it is

possible to recommend the following arrangement/position of the

points of sampling:

with liberation/isolation of light gases with density on the

basis of air less than I - at rae height 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 m;

with gas evolution and dVdors with the density on the basis of

air of more than 1.5 - at the height not more than 0.5 a above theI
floor/sex.

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

with those turned downwara runnel of di-ireters not less than 100 mm.

6. Distance from site of installation of sampling device to site
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of installation of sensor must oe shortest for safeguard of smallest

instrument lag.

7. Sensor of gas analyzer must be established/installed on

stable foundation and shielded Lrom vibrations and jolts. As a rule,

sensor is assembled cn the special panel, adjusted near from the

place of sampling. Here, on tae panel of sensor or near from it on

the special framework, are assembled some auxilople (power supply

unit, filters, stimulus cf expenditure/consumption, etc.).

With the significant liberations/isolations of dust in room or

in the case of the danger of aechaaical damage the sensor should be

assembled in cabinet type panel. The panel of sensor should be

established/installed in the places of convenient ones for

maintenance/servicing and repairs. The temperature in the site of

installation of sensors must be from 5 to 500 C, and relative humidity

- from 30 to 80o/o.

8. Gas line, which supplies analyzed gas-air mixture from point

of selection to sensor of gas 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 tubeE, armatura, 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 seamless small tubes made of the carbide and

stainless steel, and in certain cases - from copper small tubes. The

sizes/dimensions of the gas-teeaing tubes (diameter and wall

thickness) are determinea by the construction/design of

connecting pipes and by the tecanical specifications, imposed on gas

analyzer and to an entire gas-analytic setting up (for example, the

permissible time lag, the expenditure/consumption of the analyzed

gas-air mixture, etc.).

The use/application of saall-aiameter tubes (less than 8 mm) is

not recommendei, 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 extensively the nonaetallic ones of the tube: polyethylene,

polychlorovinyl, etc. The use/application of plastic tubes instead of

the metallic ones is preferable especially under conditions of

agressive media (transported on conduits/manifolds and that
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surrounding), in damp/crude rooms, and also in the presence of

vibrations and jolts. Pcl~ythiyend tubes one should use for outer (in

the open air) and internal (in rooms) wirings; polychlorovinly - for r
interior wirings and fcr wiring in panels and boa,,d 5

10. Used as secondary instruments 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 keep in mind that these instruments can be

referred from sensors to the limited distance, which makes it

possible to observe of readings during adjustment and adjustment of

gas analyzers. The ccnditions tor mounting and exploiting the

secondary instruments usua.Lly are specified in appropriate

assembling-operating instructions to these instruments.

1

.1
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Page 41.

2. Gas analyzers, gas s.igncil devices and indicators for determining

the dangerously explosive and combustible substances in air.

2.1. instruments for determininy hydrogen.

For determnining hydrotzi in air of industrial rooms are used,

first of all, the staticvary automatic gas analyzer of TPl1l61 and

transferable gas analyzer TP1123.

Besides these instruments for determining hydrogen it is

possible to use: a signal indicator of combustible gases S$2M-V4B, a

signal indicator SVK-'3M1, transierable analyzer of PGF2M1-Mi',

transferable indicator [VP-i (described in section 2.4.,) and gas

detector interference G1K-I, described in section 2.2.

Stationary automatic gas analyzer of TP1116h.

Instrument is developed by SKB of the analytical instrument

manufacture of the AS USSR and is released by the series

\/ P.-L plant of gas dnalyzers.
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Designation/purpose. Gas 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 eftect/action of gas analyzer is based

on the utilization of a dependence of the heat conductivity of the

analyzed mixture on the content 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,

which consists of two bridges - worker and comparative. The relation

of two voltages, which appear in 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-prouf performance and it is

explosive-shielded through the yas circuit. The construction/design

of gas analyzer provides its normal operation with prolonged

inclinations/slopes on anjle 150, and also after output from

short-time inclinations/slopes to angle to 450.
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Fig. 2. Gas analyzer of TP11101. 1 - pressure reducer; 2 - containers

for the condensate; 3 - panel ot tae gas analyzer; 4 - distributing

block; 5 - electron indicatin4 aevice: 6 - four-valve signal panel; 7

-doubling instrument; d- sensor; 9 - the junction box; 10-

rotameter with filter; 11 - stimulus of the flow rate; 12 - blocking

and regulating valve/gate; 13 - vilve change-over switch; P4 -

control filters; I - from the poiats of the selection of analyzed

mixture; rI - compressed air; III - to signalling device.

Page 43.

Into the assembly or jas analyzer enter: the 4as analyzer of

TP11I6M on panel with tue wouated on it blocks (receiver, electron

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

i.
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pieces, rotameter with filter, valve/gate steaming-controlling VR-2,

valve/gate - switch, choka/throttie, stimulus of flow rate PR-8, fire

wall - 9 pieces); containers tor a condensate - 5 pieces, doubling

indicating Jevice GTG-1, signi panel four-valve, air reductor

VR,-o. 5.

Auxilople are selected accoraing to the data of questionnaire

and are supplied additionaiiy together with gas analyzer. All blocks

and nodes of instrument, entering the assembly of gas analyzer, with

exception of outside devices (containers for a condensate, the

doubling iniicating device, tne signal panel of four-valve and air

reductor), are mounted on the panei-type board. The arrangement of

blocks and auxiliary nodes on tne panel of gas analyzer is shown in

Fig. 2, there is depicted tne diagram of external gas and electrical

connections of gas analyzer, ini accordance with which is produced the

mounting.

Fundamental technical and performance data.

Range of measurement, Vol. o/o ... 0-6.

Threshold of response, Vol. o/o ... 0.1.

Fundamental error, o/o trum tne range of the measurement ...
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Additional errors do not exceed ttie following Values (in the Vol. 0/0

concentration of hydrogjen)

from a change in the ambieut temperature for each of 100C..

+.-0.1.

from a change in the reldtive humidity of the analyzed mixture

from 45 to 98o/o at an amaitant taperature to 500C ... +-0.6.

from a change in the supply voltage on +-13V from 127V ...tO.1.

Parameters of the analyzed mixture

tem pe rat ur;?, OC . O.

atmosph~ric pressure, MM jig (kN/M 2 ) ... 720-920 (96-123).

relative humidity, 0/0 ... 45-98.

flow rate, '&/h ... 90J.

Starting time, min.. 5.
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Time lag of readinqs of gas analyzar, i ... .

Duration of measurment In one point (with the automatic changeover),

Min ... 2.

The limits of the adjustaoie vciluas of hydrogen concentrations upon

reaching of which occurs the wear of stations of the electron

indicating device, Vol. c/o ... 0.2-0.5: 1.2-1.7; 2.5-3.0.

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

Required power, W ... 2U0.

Clearance of the pdnpl ot gas analyzer, mm ... 530x735x240.

Weight, kg

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

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

na ge 44t.
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Gas analyzer it provides:

/

uninterrupted air bleed for analysis alternately of four points

(rooms) with th! automatic changeover of the points of the selection;

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

connected distributor) during the unlimited time;

the wear of the signal system of the electron indicating device

upon reaching in that analyzea of air of one of the three rating

values of hydrogen concert~ation;

the redundancy of readings at a distance with the outside

indicating davice with the simultaneous light signaling of the number

of the point of the selEction of the analyzed mixture.

Mounting conditions and mounting. Gas analyzer must be

established/installed in explosion proof room with the following

environmental parameters:

temperatur=., oC ... 5-404
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relative humidity, o/u ... to 98.

Panel with gas analyzer is not recommended to establish/install

near the powerful/thick sources of variable electron-magnetic fielis

(electric motors, transtormers, etc.). for checking zero gas

analyzers must be provided tor the feed line cf pure air from main

line or from tank/balloon.

Maximum length of the line of communications:

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

panel of gas analyzer, 0 0.. 25.

from panel to the dcubling instrument, m ... 100.

Light signal panel saould be established/installed about the

doubling instrument taking into account the need for simultaneous

observation of dial face and signai lamps of signal panel.

Page 45.

Transferable gas analyzer TP11iJ.

Instrument (Fig. 3) is developed by SKB of th3 analytical
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instrument manufacture o. Le AS USSR (Leningrad) and is released by

the series Yv%4Y- plant OL gas analyzers.

Designation/purpose. Gas adlyzer is intended for incidental

measuring of the content or hydrogen in gas-air mixtures, including -

in air of industrial rocns.

Operating principlt. The etfict/action of gas analyzer is based

on heat conductivity. Is appliea two-bridge compensation comparative

measuring circuit. The measurement of the content of hydrogen in the

analyzed mixturi (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 hani by displacing the wiper/slide of rheochord.

The moment/torque ot euiiibrium is fixed/recorded on

galvanompter. With the wiper/slide of rheochord is bonded the scale,

graduated in the percentages of hydrogen, according to which at

moment/torqup the eljuilihria or diagram take a reading of hydrogen

concentration.

Structural-assembling pertormance. Gas analyzer is

vibration-proof, shock resistant, splashproof.
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Piq. 3. Gas analyzer TP112J.

Page 46.

According to the d:2qrqe of Dia~t saield th-e instrument has normal

performance with sparkproo. input and is intended for a work in

Pxplosion-proof rooms. Instrument TP1123 can also bp released in

tropical performance (modil3.Lcari.0 TP1123-T). Gas analyzer is

supplied from tho self-cciltainad source of direct currint (dry

batteries) or from the net. ot aiternating current through Plug (power

supply unit) , which has taa connecting cable with a length of 5 mn.

into the assembly ot gas dndiyzer enter: the gas analyzer, power

supply unit (plug),* asseinoiy of interchanqeable dry batteries of the

type "Saturn" (for TP11.2J) or type "Miars" (for TP1123-T). All nodes
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of gas analyzer are mounta in the steel housing, closed from above

by duraluiain panel and general/coiinon/total ccver/cap (seq Fig. 3).

For the transference of instrumaent is used the belt, fixed tor

housings.

Fundamental technical and performance data.

Range of measurement, Vol. 0/0 ... 0-4.

Threshold of response, Vol. 0/0 so. 0.05. i

Fundamental error, Vol. o/o

with feed from dry tatteries .. -0.15.

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

+-0. 2.

Additional error do not exceed the following values (Vol. 0/0 :

concentration of hydrogen):

from a change in the ambient temperature for each of 100C (to

500C) +. -0.1.
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from a change in the Lelative humidity of the analyzed gaseous

mixture from 70 to 980/0 dt an amnient temperature to 500C ... +-0.2.

from a change in the content of immeasurable components within

the prescribed/assigned limits ... +-0. 15.

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

feed of instrument from dry Datteries ... +-0.2.

from a change in the supply voltage on +-6.5V from 127V with the feed

of instrument from the net o± 6iagle-nhase alternating current

+-0.1.

Parameters of the analyzed mixture

temperature, 0C

I :
for TP1123 ... 5-50.

for rp1123-T ... from -10 to 55.

atmospheric pressure, mm H9 (KN/m 2j ... 700-900 (93-120).

relative humidity, 0/0 .. 70-98.
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Environmental parametersr

temperature, 0C ... 5-5U.

relative humidity, 0/0 ... to 98.

Ou ration of one measurment, ia as. 2.

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

Supply voltage, V.

from batterips of the type of "Saturn" .. 2.5+-0.5.

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

127.

Clearance, mm .. 254r100x135.

Weight of gas analyzer (witiiout plug), kg ... 3.8.

Weight of full/total/comjilete assembly* kg . 8.3.
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Page 47.

2.2. Instruments for determinxing methane.

For determining methaue use tne trjinsferable gas analyzer

TKh2301, transferable gas dett -ctor6 GMT-3 and GIK-1, and also

interference gas analyze=r iUA, di-cribed below, and also the signal

indicator of the combustiole yaaes of SGG2,4-V2B, signal indicator

SVK-3N41, transf,?rablp gas analyzec of PGF2M1-I1A anti transferable

indicator IVP-1 (d-.icriued in / .4).

P'ortable gas analyzer TKhc2301.

Instrument is devpiopeci ay SKB of the analytical instrument

manufacture of the AS USSRI (Leningrad) and in connection with

creation on its basis ot tne Lore advanced ccnst ructi ons/de signs the

industry is not released.

Dpsignation/purpose. Gas analyzer is intended for the incidental

determination of methane concentrdtion in air of industrial rooms. It

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

explosive concentrations (to 5o/o) of hydrogen, combustible gases and
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vapors.

Operating principle. Tue ezt'ct/action of instrument is based on

the determination of the ta, ermdl etfect of the reaction of oxidation

(combustion) of methane on tnz catalytically active platinum

filament, which is actuating arm or the unbilanced measuring bridge.

During analysis methane, whicu is contained in air, burns on the

platinum filament of wcrking shoulder elem,nt/cell, the t nperature

of filament in this case is raised and its resistor/resistance is

increased. As a result of tnis is disturbed bridge balance and] in its

measuring diagonal appears thg current whose value is proportional to

methane concentration. The current of unbalance is measured by

millivoltmeter, connected in the diagonal of bridge.

Structural-assembling pertoLmance. Gas analyzer

explosive-impenetrable, into tue assembly of instrument enters the

gas analyzer and the special fliter, which uses for cleaning dust,

dioxide of carbon and sulfides from analyzed mixture. The feed of gas

analyzer is accomplished/realized irom dry battery.

Structurally/constructuraily instrument is made in metal housing with

hinqed/reversible cover/cap.

Page 48.
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To housing is attached tia Deir tor the transference of instrument.

on the face of panel are drranged/located the control knobs andr

indicating device.

Fundamental technical and performaance data.

Ranges of measurement, vcl. 0/0 ... 0-2.5; 0-5.

Threshold of response, Vcl. o/o ... 0.05.

Fundamental error, o/o from tne range of the measurement .. -4.

Duration of one measurment, min .. 0.5.

Clearance, mm ... 180x15Cx2U0.

Weight, kg ... 4.

Transferable gas detCt0L GMT-J.

Instrument is developed MdkN11 (Nakeyev scientific research

institute) ; by industry it was not in series released.

Designation/pur pose. Gas detector is intended for the episodic

.~~~ ~ ~ .
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determination of methane concentration in mine

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

rooms.

Operating orinciple. The eltect/action of instrument is based on

the comparison of the heat coneucrivity of methane (analyzed mixture)

and pure air. In instrument is applied the bridge measuriaq circuit,

which consists of two measurluj anu two comparative shoulder

elem~nts/cells. The analyzed mixture they suck through the channels

in which are placed meisuriag shoulder elements/cells. The

temperature of measuring -Alemeuts/cells in this case decreases as a

result of thc fact that metaane ads greater heat conductivity than

air, which is located in other two channels; the differently heated

measuring and comparative ciements/cells will have different

rasistors/resistances. A dittereLica in the resistors/resistances is

proportional to the content ot metnane in air and is measured by

galvanometer.

Structural- /) pertormauce. Gas detector consists of

following basic parts; the £uioer oulb (pump), the absorber of the

dioxide of carbon and wdtaL vdpors, block of shoulder elements/cells,

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

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

opend/disclosed cover/cap. To nousinq is attached the belt for the
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transf-erence of instrument. 4a tile face of panel are acranged/located

galvanonettr:r, connecting pipes ot input and output of that analyzed

mixture, handl- of rhecstdt and "andle of change-over switch.

Fundamental technical and )erlLince data.

Range of measursment, VcI. u/o ... 0-15.

Threshold of response, Vci. o/o ... 0.1.

Fundimental error, Vol. a/u ... +-0.3.

Duration of one measurment, mn 1-2.

Clearance, mmr ... 230xld~xls5.

Weiqht, kg ... 5.

Page 49.

Transferable gas detector (.LnteLleLrom~ter) G1K-1.

Instrumpnt (Fi4. 4) Ls deveiajj,*d by VostNII (Ufa) and i5

relpaspi by the: sorieE exptrrmaantal depsign office of automation

Aft M.
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(OK BA).

Desiqnation/purpose. ;ds detector is intended for the periodic

determination of methane coacentrations, hydroqen and carbon dioxide

in firedamp it is direct in mine workings. With the ail of instrimnnt

it is possible to measure tne concentrations of th4 determined

components with their separadt and simultaneous presence in firedam F .

Operatin:j orinciple. Tue %frect/action cf instrum?nt is based on

the measurement of the difference Detween +he refractive indices of

the light/worl1 of the dnaiyzel mixture (firedamp) and pure

atmospheric air. This diztereuce is determined quantitatively from

the displacement of interrirence finges of their relatively initial

(zero) position.

I I
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Fiq. 4. Fig. 5.

Fig. 4. Gas detector GIK-I.

Fig. 5. Gas analyzer IGA.

Page 50.

The amount of the displdcement ot spectrum is proportional to the

value of the re-fractive index ot tne analyzed mixture, which in turn,

is proportional to the ercentaqe of methane, hydrogen or carbon

dioxide in this mixture. The retrdctive indices of light/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 tne determined compcnents and to reduce the

time of measurment.

Structural-assembling pertcrmance. Gas detector has mining

sparkproof performance. The instrument, which is the flat/plane,

poured from Silumin quadrangular case, is placed into special case

and is transferred on shoulder strap.

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

case of instrument, the ruoaer uulb (pump), rubber tube.

Gas detector is supplied from dry battery.

Fundamental technical and performance data.

Ranges of measurement, Vol. o/o

methane ... 0-3.
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hydrogen .. 0-2.

the dioxide of carbon ... 0i

Fundamental error, 0/0 from tue range of the measurement .. 45

Duration of one measurment, Min .. 1.

Clearance, ma ... 2450135015.

Veight, kg ... 2.2.

interference gas analyzer LGA.

Instrument (Fig. 5) is developed by TsNIL VGSCh of Kuzbass andIis released in series Novosibirsk Instrument making Plant.

Designation/pur pose. Gas analyzer designed for the incidental

determination of the concentration of methane, dioxide of carbon and

oxygen in firedamup.

Page 51.
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With the aid of instrument it is 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 the analyzed gaseous mixture (see the

"Operating principle" cf gas detector GIK-1).

Structural-assembling perzcrmance. 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.

Fundamental technical and performance data..j

I
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Ranges of measurement, Vcl.. 0/0

methane ... 0-6.

the dioxide of carbon .. 0-6.

oxygen ... 5-20.9.

Fundamental error, Vol. o/o +-0).3.

Environmental parameters

temperature, 0C ... 10-30.

atmospheric pressure, an kig (kN/a 2) ... 720-800 (96-107).

Clearance, an .00 135x82xJ20.

Veight, kg ... 2.2.

2.3. Instruments for determining vapors of fuel oils.
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For determining the concentration of vapors of some fuel oils in

air of industrial rooms use a transferable gas analyzer GB-3 and

transferable indicators IUK-1 and PIV-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 combustible

gases of SGG2tW28, signal indicatoz SVK-3MI, transferable gas

analyzer of PGF2I-IIA and transferable indicator IVP-1, described in

section 2.4.

Page 52.

Transferable gas analyzer Gd-J.

Instrument (Fig. 6) Ls developed VNIIOT [j6H#b00- All-Union

Scientific Research Institute of Work Safety of the VTsSPS] VTsSPS

(BLkIC176- All-Union CentralTrade-Union Council] and is released

in series V_3.r e plant of gas analyzers.

.esignation/purpose. Gas analyzer is intended for periodic

determination in air of vapors of the gasoline. hich contains the

additions of ethyl fluia, also, wvthout them. Presence in the

analyzed air besides vapors of gasoline of any other combustible

vapors and gases decreases the accuracy cf measurement.

I.



DOC 79180103 PAGE

Operating principle. The effect/action of instrument is based on

the measurement of thermal eftfct of the reaction of oxidation

(burning) of vapors of gasoline on the catalytically active platinum

filament, which is one of the arms of unbalanced measuring bridge.

Burning on the surface of platinum filament, the vapors of gasoline

change the initial teuFeature of Lilament and its electrical

resistance, which in the final analysis leads to the disequilibrium

of measuring bridge and appearauca in the diagonal of the bridge of

the current whose value is proportional to the concentration of

vapors of gasoline in the analyzed mixture.

I
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Fig. 6. Gas analyzer GB-3.

Page 5 3.

Structural-i performance. Gas analyzer GB-3 is released

in the explosiv!?-impenetrabie pertormance. It is to poured silumin

housing with thi hinged/xaversibie cover/cap under which on panel are

arranged/located the ccntrol Kuaos and indicating device. To housing

is attached the belt fcr th~e transference of instrument.

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

patrons, used for absorDing vdpo~rs of teatraothyl lead, the dioxides

of carbon and sulfides.
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I Fundamental technical and performance data.

Ranges of measurement, y3 *. -30; 0-150.

Fundamental error, 0/a from the range of the measurement ... *7

Environmental parameters

temperature, OC .. fzom -.ZO to 30.

relative humidity, o/0 ... 2j-95.

Feed from two alkaline tatteries of the type KN-10.

clearance, mm ... 155x2U6xlo5.

Weight, kg ... 45

Transferable indicator of dangerously explosive concentrations tVK-1.

Instrument (Fig. 7) is developed and is released in

series experimental design oftice of automaticn (OKBA).

4 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 atmosphere of the closed rooms and

capacitance.

operating principle. The etfact/action instrument is based on

the determination of thE thermai eifect of the reaction of oxidation

(burning) of vapors of iuel oils on catalytically active platinum

filament. In instrument is appiied the schematic of the unbalanced

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

Structural-assembling perforance. Indicator is released in

sparkproof performance with the explosive-impenetrable

elements/cells; the index or explosive-protection - IZGtgulfur

ether/estej (VZT-I, V).

FOOTNOTE 1*. Here and thrcughout ia brackets is shown new conventional

designations of the blast snilId or instrument in accordance with

PIVRE. ENDFOOTNOTE.

Page 54.

Instrument is placed in plastic nousing with the hinged/reversible

cover/cap under which oE panel are arranged/lccated the control knobs

and indicating device, on housing is 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).

Filter FEB is used with tne indication cf leaded gasolines and

vapors of fuel oils, whicn contain sulfides in a quantity of 0.5-1.0

ig/%.

Fundamental technical and performance data

invironmental parameters

temperature, 0C ... from -10 to 50.

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

atmospheric pressure, mm H9 (KN/mZ) ... 750+-30 (100+-4).

Is permitted the utilization or aa indicator in low-temperature

conditions to -40 0 C.

Time lag of readings of indicator, s ... 1-2.

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

V ... 3.7.
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Clearancp, mmr ... 204x132zxtJ0.

Weight, kq . 3.
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Fig. 7. indicator IVK- 1.

Page 55.

Instrument is calculdted for the indication of the pre-explosive

(signal) concentrations (in 0/0 from NPV) of vapors of the following

fuel oils:

Unn &~B7O. .. 13,5 0 TowmuaT-1. 27
muAm A. . 14 (VTarim=uTC-1 I 32

LU Somm A46 . . 14 5 Y*-npT 3.
QU Sexns 59/1 30 .15 ~uc ao ~e
(J)Kepoca .... 17,3 yKaaaHHUX TonAme 30
0)cbhi Pan4M . .. 5

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

fupI/ propellant. (5) . Mineral spirits. (6) . N)ixture of vapors of

fuels/propellants pointed out daoova.
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At the values of the concentrations of the determined components

indicated the arrow/pointer oi indicating device is

established/installed in the Deginning of the signal zone, colored

red.

A fundamental error in tna indicator on standard mixture

(gasoline A-72) does not exceed 4-30o/o, and an error of measurement

of indicator on other single components must not exceed +-40c/o of

signal concentration. ErzoL wita tne indication of the mixture of

several components of vajpors oi tuel oils is located within the

limits frcm +75o/o to -85o/o relative to signal point.

Transferable indicator PIV-1.

Instrument PIV-i (Fig. d) it is developed by the experimental

design office of automation (OKBA).

Designation/purpose. Indicator is intended for monitoring and

signaling about the pre-exglosive concentraticns of combustible gases

and vapors, and also their mixtures in air of the closed rooms.

Indicator can be used vita coloring works in the closed rooms and in

the enterprises, bonded with production cr use/application of

solvents.
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operating principle. The affect/action of instrument is based on

the thermochemical method ot tne analysis (see "Operating principle"

of indicator IVK-1). In contrast to analogous designs of instruments

(IVK-1, GB-3, qtc.) in indicator PIV-i the analyzed gaseous mixture

is supplied to sensing elament witn free convection.

Structural- ptarfozmiance. Instrument has spark-proof

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

blast shield 12G (V2T4-I,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 p.. | they are locdted knob/button the "current",

measuring instrument, knos/arms/handles of the potentiometers

"zero-setting" and "setting ot current", which are closed by

cover/cap. Besides in addition to this on the front/leading panel of

indicator they are located toggle switch "connected" and knob/button

the "discharge/break of signal". On the upper lid 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 tne power supply unit, which consists of

five, connected in series, storage batteries/accumulators of the type

KPGK-1OD. 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, OC:. toa -10 to 450.

relative humidity, 0/0:. JO-dO '

FOOTNIOTE 1*Sometimes it is aliowed/assumed to 98o/o. ENDFOOTNOTE.

atmospheric pressure, mm Hg K/m): 750+-30 (100+4-L).

The time of continuous operation without the recharging of storage

batteries/accumulators, h, is not less . 8.

Signal lag, min ... 1.

Clearance, mm:. 275x110x225.

Weight, kg ... 5.5.
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Pig. 8. Indicator Ply- 1.

Page 57.

rte.

Instrument is calculated ror the indication of the A-explosive

concentrations of the followinq combustible substances:

ii'flms (-I Aw...
bU-r. % ,

rg)AMuOuIMlw 0 06-0.5 * ~caPTOWAh
,,Ayu 6 1-1,1 A 648 . . . 0,0 -,83.Beum... 0,4-,30 (1 PaauXafnua

-By"uauetm. 0,1-1.1 P-5 ..... .. O,09-0,92
,BYnuOmDU 1i Co0a~Me'.Mna 0,07-0,65

cnupr. . 0,09-0,85 ,,,)o aeJ M-Ka e.. ,
S,,Kauo . 0.06-0,56 oyroa.a*Ad 2.9-28.5 u/a
'PaCISmP', t t ?oQXYoA . . . 0,07-0,66

P4 ..... 06-0,83 .Y... emp , . 0 ,6-0.45
dw PaMWM. f UtxiuMMKca"o 0 4060,46

a O-o .0"OIU-AMI Caw 6-1.a
O,1 3MUAAs s 05I-I,3

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

Sa
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Acetone. (4). Gasoline. (i). utyl acetate. (6). Butyl alcohol. (7).

Xylene. (8). Solvent. (9). Thinner. (10). Solvent naphtha. (11).

Solvent-coal. (12). *g/. (13). Toluene. (14). Mineral spirits. (15).

Cyclohexanone. (16). Ethyl alcohol. (17). Ethyl cellosolve.

With the content in the anaiyed mixture of the combustible

gases indicated, vapors and their mixtures in the range of

concentrations 5-50o/o NPV the indicator puts out the signal of

"concentration" (uninterrupted sound signal and even glow of signal

lamp) .

2.4. Instruments for determining combustible -."-6. vapors and

their mixtures.

The instruments of tais group because of their universality make

it possible to determine in air of the industrial rooms of the

concentration of a large quantity of different combustible gases.

vapors and their mixtures.

Widest application for these purposes found those described in

this section the stationary automatic gas analyzer mN3001pi, the

signal indicator of comoustibLe gases SGG2M, signal indicator SVK-3M1

and transferable gas analyzer PGF2M1.

.1
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To this group of instruments should be also related transferable

indicators IVP-1 (see below) and PV-1, described in • 2.3.

Page 58.

Automatic stationary gas ialyzer ,lN3001/.

Instrument is developed and is releasedtby the VyruSK'S

plant of gas analyzers.

Designation/purpose. Gas analyzer is intended for the

uninterrupted automatic determanation 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 prescriued/asslyned limits of the measured value.

In the analyzed mixture simultaneously there can be vapors (or

gases) one or several comoustio.Le substances with spontaneous

ignition temperature not above 500 oC under the condition for the

permanent relationship/rato of concentrations over entire range of

measurement. In the measurement of the content of several substances

in the analyzed mixture the gas analyzer shows the sum of the

concentrations of these substances.
.1
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Operating principle. TAe afect/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

I
analyzed mixture. For measuring oxygen are used its thermomagnetic i

properties, in terms of waich it considerably differs from other

gases.

Ths magnetic susceptioility ot paramagnetic gases decreases with

the increase in temperature. Tue molecules of gas, are been located

about the hot body, arrange1/located in magnetic field, partially

lose their magnetic properties and are pushed out of the magnetic

field more by "cold" molecules. The temperature of "cold" molecules

is raised with their approxiaation/approach to hot body, and they, in

turn, are pushed] out of magnetic iLeld by the already cooled

molecules. So there develoe tae konvection currents (thermomagnetic

convection or "maqnetic wind"), waich call a change in the

temperature of hot body (sensing element). The

oscillations/vibrations of the temperature of sensing element affect

its electrical resistance whose value characterizes oxygen

concentration in mixture, waica is changed in dependence on a

quantity of burnt combustiole suostances.

Page 5q.

A
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In gas analyzer is appliad compensation-bridge measuring

circuit, which consists of two unaalanced bridges - worker (made on

base thermomagnetic metnou), through which is passed the analyzed

gaseous mixture before and after the furnace of combustion, and

comparative (made on base method of heat conductivity), two

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

by mixture 50o/o carbon dioxide and 50o/o of air.

The change of oxygen concentration in mixture, which occurs due

to the combustion of the aualyzed combustible substances, is

converted in riceiver in tne voltaye of alternating current, removed

from the measuring diagonals of these bridges.

I
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Fig. 9. Gas analyzer of ~~N4JO iN. Trie arrangement of units and

auxiliary nodes on the paaei ot the gas analyzer: 1 - valve-

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

3 - stimulus of the flow rate; 4 - blocking and regulating

valve/gate; 5 - rotameter witn thie filter; 6 - electron indicating

device; 7 - furnace of the 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 voitdges, which is changed in dependence on

oxygen concentration in tae analyzed gas is measured by the electron

indicating device whose scale is graduated in g/m3 of the determined r
component (or their sum).

Structural-assembling performance. Gas analyzer is released in

the general-purpose (not explosion-proof) performance and has a blast

shield through the gas circuit ror mixtures to the category

indicated. Into the assemily ot gas analyzer enter: the panel,

sensor, electron indicating device EK-1, furnace of combustion, V
transformer with signal lamp, cooler, rotameter with filter, valve-

change-over switch, which is iocxinq and regulating valve/gate, .

junction box, fire wall - 7 pieces, filter the control with

choke/throttle, stimulus of the expenditure PR-8, voltage regulator L
S-O, 09T.

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 unAits and nodes of gas analyzer (with

exception of voltage regulator) are mounted on the f
general/common/total panel (Fg. 9), intended for a wall mounting on

the special framework.

Fundamental technical and performance data.
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Range of measuirement:. irom U to 1.2o/0 of the volume concentration,

equivalent to the mixture or autane with air ~

FOOTNOTE 1. Equivalent mixiture-mixture, equivalent according to its

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

analyzed gasqous mixture wi1th the appropriate concentrations.

ENDFOOTNOTE.

Threshold of response, Voi. 0/0 ... +-0.05.

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

Additional errors do not axceaa the following values (in the Vol. o/o

* concentration of butane):

* I from a change in the expenditure of the analyzed mixture for

+-O.1 2./min ... +-0.06.

from a change in thie pressure of the analyzed mixturg on 0.13

kg/cm2 (12.75 kN/mz) frcm 1 kgljcm2 (98 kN/m2) ... 4-0.07.

from a change in the ambient temperature for each of 10 OC in

L*7-1
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the range of 5-50 0C ... +-U.0'4.

from a change in thie supply voltage on +-13 V from 127 V

+-0.05.

Flow rate of analyzed gaseous mixture;,I1/h ... 4i2.

Time began reactions, s ... U

The starting time, h, is aot more than .. 1.

Time lag of readings of gds daayzer, min ... 1.

Closing/shorting and interrupting the contacts of signaling upon

reaching of two prescribed/dssigned values of concentration ... is

provided with the accuracy of tunda~mental error.

Supply voltage with frequency 5UJ Hz, V . .. 127.

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

Clearance of the panel of gas daaiyzer, mm ... 500x810x270.

Weight of thp assembly or gas analyzer (on panel), kg.
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without the unit of distributing gas ... 64.

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, C... 5-50.

L-

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

Panel with the units ot gas dnalyzer is not recommenled to

establish/install near the 'poweriul/thick sources of variable

electromagnetic fields (electric motors, transformers, etc.).

External gas and electrical connections are assembled in accordance

with the diagrams, shown in Fig. ]U and 11.

Stationary automatic signal indicator of combustible gases SGG2M.



DOC = 79180104 PAGr,

Instrument is developed and i released by the in series

experimental design office ot automation (OKBA). r
Designation/purpose. 6igni idicator is intended for

determining of combustible gases, vapors and their mixtures in air of

the closed rooms. With the content in air of combustible gas (or

vapor) in quantity 20o/o ot lower inflammability limit CPV)

operates/wears the signalling device of instrument, which warns about

the presence of the dangerous concentration of combustible gas (or

vapor).

FL

1I

lI
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Page 62.

Fig. 10. Fig. 11.

Fig. 10. Gas analyzer MN3001. 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 p
switch; 5 - furnace of the comoustion; 6 - choke/throttle; 7 -

cooler; 8 - stimulus of flow rate.

Fig. 11. Gas analyzer MNO01A. The diagram of the external electrical

connections: 1 - voltage regulator; 2 - stimulus of the flow rate; 3

- sensor; 4 - ilectron indicating device; 5 - transformer; 6 -

furnace of thq combustion; I - to signalling device.

Page 63.

IJ
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With the smaller concentration of combustible substances (less than

20o/o NPV) the instrument worxs as indicator.

Operating principle. The efect/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 signil indicator the containing in air

determined component (comaustiale gas or vapor) burns on working

shoulder element/cell. In this case the temperature of platinum

spiral is raised, and its resistor/resistance is increased, as a

result of which is disturbbd -0 idge balance. In the measuring

diagonal of bridge appears tie current, proportional in the value of

the concentration of the determineau component. Electric signal from

measuring bridge is supplie. to secondary instrument.

Structural-assembling performance. Into the assembly of signal

indicator enter: the sensor, tae unit of electric power supply, a

secondary instrument of the type EPV2-11A, filter FEB-i (for the

instruments, calibrated to leaded gasoline). Signal indicator can be

additionally compl3ted by the gas suction device of the type VEZh

(air removal jet) and by the panel of gas supply PPG-1.
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Fig. 12. Unit of the sensor of signal indicator SGG2M on wall. 1-

panel the panel small/miniatura; 2 - sensor; 3 -control panel PDU-A;

4 - rotameter RS-3R; 5 - fi.1tez of air FV-10.

The sensor of signal indicator SGG2M has the

explosive-impenetrable performance. Depending on category and group

of the explosion hazard of thie determined components the sensor is

released in three modifications: SGG2M -V2B, SGG2M -V3G, SGG2M -VL4B.

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

width of the slits of exflosion-resistant devices.

The sensor of signal indicatok is assembled on the special panel

which wit~h the aid of frameworx is fastened to wall (Fig. 12). The

unit of electric power sup ply is prepared with dust- and

spatterproof. kccorlIing to tne de~ree of explosion-proof character
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the unit of electric power supp~ly and secondary instrument are made

in the general-purpose (not explosion-proof) performance and are

intended for an attendant mounting.

Fundamental technical and pwriormance data.

Fundamental error, 0/0 from signal concentration I* +5 -10.

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

ENDFOOTNOTE.

Parameters of analyzed mixture:

temperature, OC . from -10 to 40.

relative humidity, 0/o ... 40-80.

rarefact ion/evacuation (in gas-bleeding tube), mm H2 0 (N/in2 ), is

not less ... 5 (50).

flow rate, %./h ... 12-20.

Threshold of response, 0/o from signal concentration .. 10.
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Signal lag (without taking into account time lag due to he

gas-feeding line), s

for air-steam mixtures, is not more than .. 50.

for gas-air mixtures, it is not more than .. 30.

The power of the signalliny device

on direct current wii~ voitaqge to 220 V with inductive load 2

Hz, W, is not more than ... 5U.

on alternating current withi voltage 220 V, W, it is not more

than ... 500.

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

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

Clearance, am

sensor ... 3020188012d.

the unit of electric power supply ... 402x286x260.
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secondary instrument ... 457x332x235.

Weight, kg

sensor 30.

the unit of electric power supply ... 7.

secondary instrument ... 25.

Page 65. I

Instrument switches on signal upon reaching of the so-called

signal concentrations (20o/o of NPV) of the following components (in

the Vol. ones o/o) 1

.J



DOC =79180104 P&GZ4 -&e P

cnmi. CrTmt.Br

lMm ....... 1.0 ea KoUed& m ... . 0,8
, .l ..po .. . 0.5 (-09 nmo ......... 0.6
i X&M. . . . . . 0.4 "wum v smmm ..... 0,6

...... 0.32 m)H M ........ 0,3
-futa=g I ¢nd p ... 1 , (,A.T'oBmA soup . . .. 04
m bfl.anpr... 0,5 t B .0... ...... 0,5

(By3m ,..... cn . . 0. 39 d,"Syjrxax p..1MT . .... 0.18S(oLsbonpomnJOd cnmln 0,5 (,W~e.,m 9-70 . .. . .. 0,2
t(f i_____)))))exa .. .. . .. 0.22 (r"# H3UN ,5-91/115 . . .. 0.2

IoToayoa. . ....... 0.3 (?r aem eKaoma,. ... 7.7 Mae/dA/ ,t
(C Tpoj ....... .... 0.22 1-h)Kepocm T1 ........ 20 ,/,A
,2'j4 onpomue a 3ox e a 0,12 (JAue on ........ 0,4
-;)q__&4amerucrupoA 0,16 i j-.IJuworexca. ...... .. 0,26

n . .... . ... 0,3 /j,)Ji Q KaorexcaHoA ..... 0.25
p"umorel mo .. . 0,19 AuerabAerxa ...... ... 0,73
13.tpu axpunioaI UC- lACm numOmuro cmpra

aon ....... 0,55 N ToOA .. . ...... 0.32
(.33)Me?0NX*xmJW . . 0.19 '1 xcycax Exonmi 1.20

jS6 .u0maue ....... 0.44 Crr2M 45
(.)PalOpmWLU marm..

AW Y A I- ( .A ri e . . 0,8oro aa (Couyoa,0
Tar S ooiualmsin
60:20:20) ..... . 0,36

Key: (1). Met hane. (2) . Lo~e ,JS. 13). Propane. (4). Ethylene. (5).

Propylene. (6) . Ethylene ox. de. (1) . Butylene. (8). Divinyl. (9).

nethyl alcohol. (10). Diernyl wther. (11). Ethyl alcohol. (12). Vinyl

acetate. (13). Butyl alconul. j14). &utylacrylate. (15). Isopropyl

alcohol. (16). (;asoline. (17). denzene. (18). Toluene . (14). Gasolin

"HI4.s%.a.. (20) . mq/t. (21) . Styrene. (22). Kerosene T-1. (23).

%sopropylene benzene. (24). Acbtoae. (25). Alpha mthyl styrol. (26).

Cyclohexane. (27). Sylvan. (28). Cyclohexanol. (29). Cyclohexanone.

(30). Acetalehyde. (31). Nitrile of acrylic acid. (32). tiixture of

ethyl alcohol and toluene. (3j). Liethylacrylate. (14). Acetic acid

1.2 1.

.1.
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FOOTNOTE 1. 40o/o of lower infammability limit. ENDFOOTNOTE.

(35). Ethyl acetate (36). Solvents of magnetic varnish (toluene, r
acetone and butyl acetate in ratio. (37). Hydrogen. (38). Acetylene.

Signal indicator calit~rates itself by Frcducer to one of

enumerated combustible vapor aUd gases or to the mixture, which has

the permanent relationship/atio or components 1.

FOOTNOTE 1. In work (19] A. 1. Kvasov recommends the procedure of

calibration and testinq or a signal indicator of the type SGG2M,

which makes it possible to use it tor the monitoring of air of

industrial rooms, of the containing the mixture several combustible

vapors (or gases) with tha arLoitarily changing in time

relationship/ratio of components. rhe proposed procedure of

calibration does not rejuire A.Li tiod majority of the cases of complex

equipment, high qualification or ttie specialists and can be realized

(with sufficient for practical tdrgets accuracy) by any enterprise,

which contains laboratory of KiP. LNDFOOTNOIE.

Mounting conditions aud mounting. The sensor of signal indicator

(any of the modifications) is estanlished 4ither directly in the room

where ia possible the onset or the dangerously explosive

concentrations of combustiole gases and vapors (see Table 1), or it
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is connected with this room ny the gas-feeding communication.

Page 66.

Signal indicator normally worxs in the following environmental

parameters:

temperature, oC ... ftom -10 to 40.

relative humidity, o/o ... dU.

atmospheric pressure, mm d9 (jLN/m zl ... 750+-30 (100+-4).

Is not allowel/assumed tae setting up of sensor in the strongly

lusty rooms and in the rooms, wnicn contain vapors of acids and

alkalis. For tho work or signai indicator is necessary the main line

of the compressed air vita pressure 2-10 kq/cmZ. Tho unit of electric

power supply ani secondary iustruaent are establishd/installad in

nonexplosive room. The mcuntiny or the external gas and electrical

connections of signal indicator is produced in accordance with the

diagrams, given in Fig. I aUi 14. The distance tetween sensor and

unit of electric power suppiy must not exceed 80 m.
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Fig. 13 . F i g . 14.

Fig. 13. Signal indicator SGG2M1. Diagram of external gas connections.

1 - air ejector; 2 - sensoL; 3 - rctameter; 4 - control panel; 5

valve/gate; 6 - filter ot the air; 7 -panel of the sensor; I-

discharge/break in the atmospaere; II -analyzed gaseous mixture; III

-compressed air.

Fig. 14. Signdl inlicator Su~m Diagram of external electrical

connections. 1I sensor; 2 - power supply unit; 3 - secondary

instrument; I -chain ot tne emezgency signal; 11 - chain of alarm

signal.

Page 67.
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Stationary automatic signal indicator SVK-3M1.

Instrument is developeu ay tue experimental design office of

automation (OKBN) and since 1W71 is released by the in series

Smolensk plant of the means or automation.

Designation/purpose. Siynal indicator is intended for

uninterrupted automatic determination and signaling about presence in

air of the closed rocms cz the pre-explosive concentrations cf

combustible gases, vapors and tieic mixtures. With the concentration

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

Operating principle. The enact/action of instrument is based on

the determination of the therma 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, mne resistor/resistance of spiral is

increased also in the measuring diagonal of bridge appears the

potential difference whosa value is proportional to the concentration

of the determined component.

*i
*



D1C 79180104 P A'

Fig. 15. Sensor (1) and unLt ot electric power supply (2) of signal

indicator SVK-'1.

Page 68.

According to the scale of tne measuring instrument, built in into the

unit of electric power su)±y, tn%=y visually control a change of the

concentration of the determined cowponent in the site of installation

of sensor to the moment/torque of aelivering the signal

"concentration".

Structural-assemblin9 pezormance. Signal indicator (Fig. 15)

consists of two units: sensor unit (sensor, rotameter RS-39, air

removal jet VEZh-2, filter of adi eV-10, pressure reducer RDV-5M) and

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

& V,. ,3 ~
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mounted on special panei, which with the aid of brackets is fastened

to the wall (it is analogous wita instrument SGG2M). The sensor of

signal indicator has explosioa-inpenetrable performance V3G-V4A

(V3T4-V4aTI-V). The unit or eldcrric power supply is mounted on box

type chassis/landing gear wits tae front/leading panel, on which are

arranged/located the control knces and measuring instrument. The unit

of electric power supply nas the general-purpose (not

explosion-proof) performance uiu is intended for an attendant

mounting. Signal indicatcr is equpped with the device, signalling

"malfunction" with the burn-out of sensing element or the break of

the feed circuit of sensor.

Fundamental technical and pertormnance data.

Parameters of the analyzea uiixture

temperature, OC ... 5-40.

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

atmospheric pressure, mm Hq (KN/mz) ... 650-780.

flow rate, i/h ... lb+-1.5.

V.1
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Signal lag, s ... 30.

Supply voltage at the frequency ot 50 Hz, V ... 220.

Required power, W ... 50.

Clearance, mm

sensor unit ... 285x225x240.

the unit of electric power supply ... 332x160x275.

Weight, kg

sensor unit ... 6.

the unit of electric power supply ... 8.

Signal indicator puts out signal "concentration" upon reaching

at the analyzed mixture ot the signal concentration of the determined

component, which lies in cne range 5-50o/o NPV.

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

of signalling devicq at tae iollowing values of the concentrations

(in the Vol. ones o/o) of the determined components:

n)Axp~aom'Tpa . 0,15-1,5 1'lKoxcoaa=, ra3 0,2-2,2
)Axpoaem. ..... 0,15-1,4 /V)KcmAoA. . .... 0,06-0,55

ev) A'ijiomudI emlPT 0,13-1,25 16)MeTaH ........ 0,25-2.5
,7)Au.AoaMA cnxr. 0,06-0,6 (9h)Memaaxp.zaT 0,06-0,6
(-)Auera-bAernA 0,2-2 (6MeTJuab . . 0,15-1,48
(I)Aime-en .. 0,13-1,25 (ajienaMiH . .... 0,25-2,45
ijAueton . . . . . 0,1-1,1 (4)MeTanaueTaT . 0,18-1,8
(,SP eH3HU A-66 . . . 0,04-0,38 (/')MeTJiMeTapH.aT. 0,08-0,75

113HH A-72 . 0,07-0,73 (J)MeraoebiA cnmp'r 0,3-3
JBen1u1 5-70 . 0,04-0,39 "i)MeTa4opMnaT 0,2-2,2
Le3H. 5-95/130 0,05-0,49 0//)MeTH.nyrHvxeTou 0,1-0.95

aOfeH3HH tKa.iowa . 0,05-0,55 /O)OKHCb yr.nepoAa 0,63-6,25
(,ZveH3oa . . ..... 0,07-0,7 (ZOKHCb m3 TIeua 0,15-1,5
(JAYTH. . . ...... 0,1-0,9 asllelTaH .. ..... 0,08-0,75
(2)5y-ruaue'raT . . 0,1-1,1 (7.lponaH ....... 0,1-1,05
,:)By-rne. ..... .... 0,08-0,8 i2 9 lpontuaueTaT . . 0,09-0,9
(S'yTHAosl cnHpr . 0,09-0,85 r3,1"ponet . . " 0,1-1,1
Sp)BHHa aueTaT . . . 0,13-1,25 (33lponHoBb1A CnHpT 0,1-1,05
(N)BoAOPOA ..... .. 0,2-2 ()i'ponHAopMHaT. . 0,12-1,18
{)3oARoA ra3 . . 0,3-3 /3'1/CKHn~Nap . . 0,04-0,4
,,)/m-reXH. ..... ... 0,06-0,6 '01obBe HT-KaMeHO-
, t)renrmHa. ..... 0,06-0'55 yi'onAU i,& . 2,9-28 AZ?/A
(V])JMS.. ..... 0,1-1 (P) CobaeT-kiaYa . . 0,07-0,65
N'Ia)3OfnponunHA0A (W) Tojwyoi ....... 0,07-0,65

341Fp ...... ... 0,07-0,7 ev-5)Ton wo T-1 . . . 0,05-0,45"
(4/()MeTHAAHOKCaH . 0,1-0,96 (WVrpMeTmJKap6HoA 0,28-2,75

'ANOKxcaH ..... .. 0,09-0,93 (,rjprI.lr'amHm . 0,08-0,75
&Jb,3THjiaMHH . 0,1-1,1 (,7)YaAT-cnjipHT . . 0,07-0,7
t6.)AHM nOBNA *11Hp 0,09-0,85 (i3)Y cycHan KmcnfoTa 0,17-I ,65
5 f)H3OyTaH .... .. 0,09-0,9 / '¢ypoypoi . . 0,09-0,9

,53o6yTaeH ... 0,09-0,9 r5)/fL4HxAoreKcaH . 0,06-0,6
-5jiOyTHA.oB,.,A ')3TaH ....... ... 0,15-1,45

cnpr ..... .. 0,09-0,9 (WV3Tw) aueraT. ... 0,18-1,75
/t/flI3oneHTaN . ... 0,07-0,65( 0)3mj ...... ... 0,15-1,5

3)H3onpe. ....... 0,09-0,85(/,v)9iwswao cnunp . 0,18-1,8
(J13npofioeug

ciw• h...... .. 0,1-

Key: (1). Acrylonitrile. (,) . Cko gas. (3) . Acrol-iin. (4) . Xylene.

(5). Allyl alcohol. (6). dernane. (7). Amyl alcohol. (8).

Nethylacrylate. (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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Methylformate. (19). Methyltnayletone. (20). Gasoline "K LiosA..'.

(21). Carbon monoxide. (22). Benzene. (23). Ethylene oxide. (24).

Butane. (25). Pentane. (2o). Butyl acetate. (27). Propane. (28).

Butylene. (29). Propylacetate. (JU). Butyl alcohol. (31). Propylene.

(32). Vinyl acetate. (33). Propyl alcohol. (34). Hydrogen. (35).

propylformat. (36). Water qas. (37). Turpentine. (38).n-Hexane.

(39). 5olvent-coal. (39a). mg/I. (40). Heptane. (41). Divinyl. (42).

Solvent naphtha. (43). Diisopru~yi ether. (44). Toluene. (45).

Fuel/propellant T-1. (46). Dimetnyldioxane. (47). frrimethylcarbinol.

(48). Dioxane. (49). Triethylamine. (50). Diethylanine. (51).

White-sprit. (52). Diethyl ether. (53). Acetic acid. (54). 2sobutane.

(55). Furfural. (56). Isoautylene. (57). Cyclohexane. (58). Isobutyl

alcohol. (59). !.thane. (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 it is necessary to ccntrol the

pre-explosive concentrations ot combustible gases, vapors and their

mixtures in air (see pg. d9).
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Signal indicator normlly worKs in the following environmental

param eters:r

temperature, OC... 5-40.

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

atmospheric pressure, mim i (kN/m2) ... 600-800 (80-106).

Page 70.

The unit of electric power supply is established in explosion

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

power supply must not exceed $00O m. The bindirg of the gas schematic

of sensor unit is produced in accordance with the diagram,

represented in Fig. 16. External electrical ccnnections from sensor

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

to the diagram, represeatea in Fiq. 17.
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Fig. 16. Fig. 17.

Fig. 16. Signal indicator SVK-351. Diagram of external gas

connections. 1 - filter; 2 - pressure reducer; 3 - air removal jet; 46

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

Fig. 17. Signal indicator SVK-JLI1. Diagram of external electrical V
connections. 1 - unit ot tne electric power supply; 2 - sensor unit;

I - to system, signaling aud protection.

Page 71.

Transferable gas analyzer ji9k2m11.

Instrument (Fig. Id) is developed and is released by the in

series experimental desiga oftice of automaticn (OKBk).

I
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Designation/purpose. Gds analyzer is intended for the incidental

determination of the concentrations of combustible gases and vapors

in air of industrial rccms.

Operating principle. The affect/action of instrument is based on

the determination of the tnermal etfect of the reaction of oxidation

(combustion) of combustinle gases and vapors on the catalytically

active platinum spiral, wnich is one of the arms of the unbalanced

measuring bridge. While conducting 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 ot spiral in this case is raised and is

increased its resistor/resistance. As a result of this is disturbed

bridge balance and in its measuring diagonal appears the current

whose value is proportional to the concentration of the determined

component. The current of unbalance is supplied to indicating device

(millivoltmeter) .

.1
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;,',#77' fH

Fig. 18. Gas analyzer PGF2M1.

Page 72.

Structural-assemblinj partcruiance. Depending on the degree of

xplosion-proof charactar tue instrument is made in the following

modifications which are caused Loy category and group of the explosion

hazard of the determined components:

nr0v2tM (o) Ofztenpomwunneawoe Kcnojijtejje
HtA
MeO2I aM (BITI.H, B) ,'H~oeo~w coneec

meTacaux
H3r

nrM-ZeW-(34H B) To wce

,,BOAOPOA (~T4,B

Key: (1). Genpral-purpcse t1ertorCndIAce. (2). methans. (J). Sparkproof

performance with ixplosiou-inplaaetrable elements/cells. (4). sulfur
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ether. (5). S&m.. (6). nydroge-.

The modifications o tae instrument it is

structural/constructural ot differ between themselves only by the

width of the slit of explosion-resistant devices. Into the assembly

of gas analyzer enter: the gas analyzer PGF2M1 (one of the

modifications), filter gas, filter FEB (only for the instruments of

those calibrated to leaded gasoline).

Gas analyzer is placea in 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 of instrument.

Fundamental technical and performance data.

* I gnvironmental parameters.

temperature, 0C ... from -i to 40.

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

Threshold of response, o/o from tne lower limit of measured

concentrations ... 50.
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Time lag of readings of yas analyzer, s . 30-40. '

Voltage of supply (from ary DatterLes of the type KBS-L-0.5), V..

39 7.

Clearance, mm ... 204x132xl00.

Weight, kg . 3.

The enumeration of ta-d determined components, the ranges of the

measurement of their concentrations and the permissible errors of

measurement are shown in Table 3.

During the eval uation/esti mate of the degree of the explosion

hazard gas- or steam-air madiua traquently appears need in the

determination of the concentrations of combustible substances in the

range of the upper limit ot e~cplOddbility. In this respect definite

interest is of the deveiopea by engineers V. K. Kovalev and V. I.

Gollshteyn [201 method o± measurement of the concentrations of vapors

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

PGF2M1 -IZG/ethyl ether.
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Page 73.

An error of measurement ot Lae coak~entrations of vapors ot gasolin-

in the range 80-600 IP('2.. Ii L11 iicLnnpr lops not exceed +-10 Mg/i.

As a result carrieu oat bl- Karkov branch of OKBA of dorK [ 21I

it is explained that gas canaiyzar k£4'F2M - IZG/ethyl ether/ester can

be used for d.trminaticn In dir ot the industrial rooms of tenzene,

and also mixtures: by aICV11oi-aCetun- in relationship/rAtio 6: 1 ani

ilcohol- xylol in relatxoasaie/ratio 8: 1 without any remoliallinqs in]

additijonal1 calihraticns ct Instrumient.

6
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Table 3. Characteristic of the mo1lifications of instrument PGF2M1.

h" (o

/ 'oW'w," M L& LN4U.u=OkW mirpeuW. florpe mlMeTb.
UTO" @Giwux. %.

nrIr2MI- N IA
MeTa4 I I 0,37-1,2 0.15

1,2-4,2 ±+0.5

flr02M1*H3r

rlponaw i 0,1-0,4 ±0.1
II 0.4-2,0 +0.3

S3,Maeu I 0.05-0,25 ± 0,05
II 0.25-2,0 ±0.25

3MAoeUcrnC pr 1 0,2-0,65 -t-0,15
11 0,65-3,7 ±0,5

DJOmuIOMI SOUP 1 0,08-0.4 -±0,05
1I 0,4-2.2 ±0,2

,es.mnu 5-70 1 2.5-12,5 AIA ±2 A/A 3
II 12.5--80 W/I'A ± 12.5 Ae/ikJ

L 3r poea.w Oei- 1 2.5-12.5 A,,jl/ ±2 4A WI 
7

sek 5-95/130 11 12,5-410 ,e/ , ± 12 /Ae ,
s- Kohoshwi rw I 0,2-1,0 +0,1

11 1,0--4,0 *0,5
r1ponae" I 0,06-0,3 ±0,05

If 0.3-1,7 ±0.25
Memohad cnmp 1 0,35-1.1 *0,2

11 1,1-5,5 *1.0

nr02MI -H4A

Bohopo5 I 0,2-0 .6 ±0,1
0,6-3.7 * ±0,5

"nr*2M (sopaa,.oe ucfoaagelfe)''

'rowu T-I I I1 0-40 /A2l I *10 A/A J

L Key : (at) . fet er m int -iC J cij..uiefl E. ju) . Posit ion of bind seltector. (c)

ian-ws of measurc-man, Vc... o/o. u). Error, Vol. o/o. (1). Methane.

(2) . Prcpane. j Ft . Eyihyiene. {j . rthyl alcohcl. (5) . Diethyl ether.

(0 ) .;asolIi no B- 70. (7) . CA IL. id) . Leadedi jasolin,-- B-9~5/130. (9)

Coka jas. (10). Propylene. ill). Mfaehyl alcohol. (12). Hydrogen.

(1 1). Pi;F2M (normal porLcrlance) 1.

- . ,~7:, 2 >L::' T

_ _~~~~~- -- -W "A--- __ __
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Are given below the concentrations of the determined components

depending on the readings and posiLion of band selector:

floiowenbe aej m- TUK!J'bI Ip.4 PS norpew-
OnrnevigeA m A nePCKlWI. * c 0 OOTSTTByOI0a1l KOH- HO'Th

KOUfnOIteHT (CUCCb) qaTCN UeHTp3U4K (B o06e.%) P3meUpev.1s.
Aflana3OSoa O6..H.%I 2 3 4 5

Bei3uOJI'
:  

1 0,05 0,0 0,15 0,20 0.25 ±0,05
11 0,25 0,50 0,75 1,00 1,25 ±0,26

Cn1pToa4,eToIIoaa 1 0,10 0,19 0,29 0.38 0.48 ±0,15
cMecb' ) 11 0,48 0,95 1,43 1,90 2,38 ±0,55

CnHpToKOcHnonoaan 1 0,10 0,19 0.29 0,38 0.48 ±0,015
cadecb (y 11 0,48 0,95 1,43 1,90 2,38 ±0,55

Key: (1). Determined component (mixture). (2). Position of band

selector. (3) . Scale divisions cf instrument and corresponding

concentration (in vol. 0/0). (4). Error of measurement, Vol.,

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

mixture.

Gas analyzer calitratas itselt 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 melasurewent tc another i a change-over switch.

Transferable indicator IV,?-].
.1
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Instrument (Fig. 19) is developed by the experimental designoffice of automation (OKkEA).

Designation/pur post-. [ijiCaTo.L is intended for the incidental

indication of the pre-exj~iosive coicentrations of combustible gases,

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

closed capacitance.

Operating principle. The terLact/act ion of instrument is based or

the thiermochemical methcu ot tue analysis (see "Operating Principle"

of indicator IVK-1).
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Fig. 19. Indicator IVP-1 (trout panlel) .

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

Page 75.

Structural-assembling pert crmance. instrument has spark proof

performance with the exjplosive-iaenetrable elements/cells; the index

of blast shield IZG-I&A (V3T4-V'4aT1-I, Vfl.Indicator consists of the

sensor unit, of rubber £~uiLD, uwasuring instrument and supply of power

which are mounted in plastic nousing.

In the lower part of the housing of indicator is provided for

the section for the power supply, which consists of three

series-connected batteries oi type 373 "Mars". There also it cut

off for storing the bulo, which is solidly connected with sensor

unit.

Indicator is equip~ed with tue filter FEB, which is used in the
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case of the content in thd andiyzed mixture of sulfides and leaded

gasol2.nes (tetraethyl l1eaJ) in a quantity to 1 mg/4.

Fundamental technical and purrormance data.

Environmental parameters

tem perat ure, OC .. fom -20 to 50

relative humidity, 0/0 ... JU-80 I

atmospheric pressure, mm tiq (?cN/i 2) ... 620-820 (83-108). *

Time lag of readings of indicitor, s ... 1-2.

Clearance, mm ... 204x80x1z2.

weight, kg ... 3.

FOOTNO0TE t. Sometimes it is aijowea/assumed to 980/0. ENDPOOTNOTE.

Instrument indexes/identities the pre-explosive concentrations

(in Vol. o/o) of combustible substances in the following I

ranges:
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Allyl alcohol ... 0. 13-1.25.

Acrolein ... 0.15-1.14.

Acryl onitri le ... 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 1-95/130 ... 0.05-U.49.

Gasoline A-72 ... 0.07-U.73i.

Gasoline A-66 ... 0.04-U.3d.
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t
Gasoline tKalosh4l ... .U5-u.5 ).

Benzene ... 0.07-0.7.

Butyl alcohol ... 0.09-0.85.

Hiydrogen ... 0.2-1.6.

Vinyl acetate ... 0.13-1.25 .

Water gas .. 0.3-3.

Heptane ... 0.06-0.55.

n-Hexane ... 0.06-0.6.

Divinyl ... 0.1-1.

Diethyl ether ... 0.09-J.d5.

Aiethyl ether/ester ... 0.07-0.7.

Dioxane .. 0.09-0.93.
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Diethylamine ... 0.1-1.1.

Isobthyleine ... 0.-.9.

Isobutylne ... 0.09-0.9.

Isoprene ... 0.09-0.9.

Isoprene ... 0.0-0..

Isopropyl alcohol .. 0.1-1.

Isobutyl alcohol .. 0.09-U).9.

Coke gas ... 0.2-2.2.

Methyl alcohol .. 0.3-3.

Methyl acetate .. 0.18-1.os.

r Methylformate ... 0.2-2.2.
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Methylmethacrylate .060.5

Methane .. 0.25-2.5.

Methylacrylate .. 0.06-0.o.

Methylal .. 0.15-1.48.

Methy lethy lke tone ... C.1-U.95.

Carbon monoxide .. 0.6.3-6.25.

Propane ... 0.1-1.05.]

Propylene ... 0. 1-1. 1.

Propyl alcohol . 0.1-1.j.I

Pentane ... 0.08-0.75.

fropyl acetate ... 0.09-0.9.

fropyl forainate .. 01-.d

id. = a
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Solvent.-naphtha .. .07-U.u5.

Solvent coal ... 2.9-28 mg/I.

Fuel/propellant T-1 .. U.UJ5-U.45.

Toluene . 0.07-0.65.

Triethylamine ... 0.08-0.75.

trimethylcarbinol ... 0.2d-2.75.

Mineral spirits 0 .07-u.7.

Acetic acid . .. 0.17-l.b5.

Cyclohexane .. 0.06-0.b.

Cyclohexanone ... 0.05-U.4b).

Cyclohexanol ... 0.08-C.75.

Etae.. .5-.5
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Ethylene: 0.15-1.5.

Ethyl alcohol ... 0. 18-1.d.

Page 76.

Indicator puts out the sigynal (arrow/pcinter of measuring

instrument enters into taia signal zone of the scale) about presence

in the analyzed medium ot comnustiule gases, vapors and their

mixtures in the range ot coaceatrations 5-500,0 N4PV. on hydrogen-air

I mixture the indicator puts out signal in the range 5-400/0 NPV.
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Page 77.

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

substances in air.

3. 1. Instruments for determining carbon monoxide.

This group of instruments includes: stationary automatic gas

analyzers TKh21A, 1 TKh2IU4 and GIP-7; the stationary automatic

sensor of carbon monoxide reL21U1 and the transferable gas detector of

carbon monoxide.

For determining the microconcentrations cf carbon monoxide in

air of industrial rooms can Da also used the conductometry device V
section

KU-3, described in j 3.3.

Stationary automatic gas analyzer TKh2102.

Instrument is developed by SKd of the analytical instrument

manufacture of the AS USSH and is one of the modifications of

instruments of this type, crearea in the process of the search of the

most modern constructicn/dasign

of thermochemical was

.1
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analyzer (with bulk catalyst) fur determining the toxic

concentrations of carbon monoxide in air ~

FOOTNOTE 1. SKB of the anilytical instrument manufacture is developed

of 3 modifications of tnerinocaernical gas analyzer for the

uninterrupted automatic check ot the content in air of carbon

monoxide. Two of them -TIia2I1 andI TKh2 104 are examined in this work,

The third modification - rrnsferable gas analyzer-signal indicator

TKh21O3 - does not havp aiiy vital differences from two preceding.

Fundamental technical and op~eatiny characteristics of this

instrument:

range of measurement, mg/rn3 ... 0-1800.

Fundamental error, 0/0 of upper limit of the measurement . +-10.

Time began reactions, s.. 2U.

Time lag, min ... 5.

Supply voltage, V

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

127/220.
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from the source of direct current ... 214.

Required power, W ... 120.

Weight of gas analyzer-sijadi indicator, kj ... 18. ENDFOOTNQTE

Page 78.

Designation/purpose. Gas audlyzer is intended for continuous

automatic measurement and recording 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 determined component.

Operating principle. The effect/action of instrument is based on

-the measurement of the thermal ettect, which appears during the

catalytic oxidation of carbon monoxide to dioxide on bulk catalyst -

hopcalite, which is mixture b0o/o of active manganese dioxide and

40o/o of copper oxide. Thaimal efttct 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 cf the analyzed mixture,
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heated -lue to r-dction) a&Io uaiLag rhe ictive arms of nonequilibrium

measurinq bridje.

Structural-assembliij .dC.C1dnce. Into the assembly of gas

analyzer enter: th3 sensor unit. e.Lectron showing and recording

instrument EPD-17, voltdge iejulatj~r, unit of chemical filters.

The sensor of jas dfariiza ib mounted in steel welded housing

with hinqed/r. ?vrsible ccver/cdtJ. in thc:! lower wall of housinj are

arranged/ locate I stuffing uox couciusions for wires. In th4: lower

part of the housing of sensor dre ostablished/installed intake

chamber, flow meter witti control tilter, zero rheostat, tap selector

and terminal block. In upper pact are established/installed the fan

blower with el,?ctriz motor and tiow rpgulator and the signal lamp of

the fitness of instrument. Sensor and secondary instrument are

made in the general-Furpose (aut explosi on- proof) performance.

Fundamental technical ana perrorinance data.

Range of measurement, mg/mia ... U- u-3 00.

Fundamental error, o/o trow tue ukppEr limit cf the measurement..
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Additional error from a cflaiij= La the ambient temperature, o/o from

the upper limit of measurainent, is not more than ... +-5.

Threshold of response, mg/m 3 ... I0.

Starting time, min ... 15.

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

Supply voltage at the freluenci oi 50 Hz, V ... 127.

Required power, W ... 300.

Clearance of sensor, mm ... 300x460x135.

Weight of entire assembly or gis dalyzsr, kg ... 32.

Mounting conditions ana mounting. The sensor of gas analyzer and

secondary instrument must ue estaolished/installed in dangerously

explosive room.

Page 79.

Stationary automatic gas aaal~ysr rKh2104.
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Instrument is dev-lopud oy SK3 of +he analytical instrument

manufacture of the AS USZi ana wds released by the series

Vyru by plant of gas analyzers.

Designation/purpose. Gas anaiyzer is intended for the continuous

automatic measurement ot tue co±aent of carbon monoxide in air of

industrial rooms. Gas analyzer is equipped with telecommand about the

achievement of the prescrioed/assiyned limit of th concentration of

carbon monoxide.

Operating principle. Tne ettect/action of gas analyzer is based

on the thermochemical method or tae analysis (see "Principle of

action" of gas analyzer ThnzUzo).

Structural-assembling ?ertormance. 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, rotametec, valve/gate icckinj.

The sensor of gas duaLyzei. is mounted in flat/plane right angled

welded housing and is inteiidea roc a mounting on panel or on frame.
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According to the deyree or explosion-proof character the sensor

and secondary instrument aic: mcade in the general-Furpose (non

explosion-proof) performance.

Fundamental technical and perrormance data.

Ranges of measurement, iu9iy/3 ... U-100, 100-1000.

Fundamental error for ea~ca range or measurements, o/0 from the upper

limit of measurements +-5.

summary quadratic additional error for each rangie of measurements,

0/0 from the upper limit oi tine measurements ... 45

Threshold of response, Mg/rn3 .. 1.

Parameters of the analyzed mixture

temperature, OC ... 5-5U.

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

atmospheric pressure, MM iiy (KNJ/m 2 ) ... 720-920 (96-122)
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consumption rt/h, ... 480.

Starting time, min 2U ~-23'.r

Time began reactions, s .. U.

Time lag of readings, min ... 4-5.

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

Required power, W .. 300~.

Clearance of sensor, mm ... J 2 x 4d Ux13 5.

Weight, kg

sensor ... 10.

entire asiembly of gas anaiyzar .. 33.

Page 80.

mounting conditions aiid mounring. The sensor and all units (with

exception of secondary instrument) are assembled on pani]. either in
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overjill frame, which are astablisaad/installed in the same room,

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

adjacent with it room wita the to.L.owing environmental parameters:

temperature, by 0C 545

relative humidity, 0/0 o to 95.

Sensor and electronic device must be assembled at smallest

possible distance from eacn otier. The external gas and electrical

connections of cqas analyzar dre assembled in accordance with diagram

(Fig. 20).
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Fig. 20. Gas analyzer TKh2104. The diagram of the external gas and

electrical connections: I - stimulus of the flow rate; 2- tap

selector; 3 - filtRr; 4 - rotametei; 5 - sensor; 6 - secondary

instrument; 7 - attachment Lo tae stimulus of the flow rate; I - to

signalling device.

Page 81.

Stationary automatic gas analyzer .1P-7.

Instrument is developed by the experimental design office of

automation (OKHA). Non-current ror modification *
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FOOTNOTE 1. On the basis o 9yts analyzer GIP-7 in OKBA is

developed/processed the yas analyzer GIP-1-7, intendel for

determining carbon monoxide in air in the range of concentrations

0-630 mg/M 3 . ENDFOOTNOTE.

Designation/purpose. Gas analyzer is intended for continuous

automatic measurement and recoraing the content of carbon monoxide,

dioxide of carbon, methane and dmmonia in technological gaseous

mixtures, and also carbcn monoxide in air of industrial rooms.

Instrument is equipped with teleconmand about the achievement of the

prescribed/assigned values of the concentration of the determined

component.

Operating principle. The effect/action of instrument is based on

selective absorption (in tne speczfic part of the spectrum) of

infrared radiation by tte determined component. The source of

infrared radiation are two Nichroae spirals, heated by electric

current. The flows of intrared radiation from the heated spirals,

being interrupted/broken Dy special obturator/shutter, are passed

through two in parallel estadlisned/installed cuvettes one of which

(worker) is filled with the analyzed gaseous mixture, and another

(comparative) - by air.

If in the analyzed gaseous mixture is present the determined
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compoi.ent, occurs weakening raaiation flux in working cuvette due to

the absorption of the ccunterparrt of the spectrum by the determined

component. The degree ot raiatloa absorption depends on

concentration of the dpterminaeu cowponent 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 ditzernce in intensities of which is measured

by compensation method.

Structural-assembling periorMance. 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 (SN-O, 09-120).

Additionally into the assembly of gas analyzer they can enter:

secondary (outside) instrument (tPD, EPP, PS), air removal jet of the

type VEZh, panel of the air supply of the type PPV-1 with filter

FV-10.

In the housing of sensor are arranged/located the emitters, the

unit of cbturator/shutter witn motor ani photosensitive device of

rectifier, thm unit of cuvette6, radiation detector, preamplifier,

comparative and compensation sautters/valves with the systems of

kinematic draft, reversible geared engine, synchronous geared engine

for rotating the diagraas, motor generator of feedback, power supply



DOC 79180105 PAGE

t

unit, terminal amplifier ani rL1ier. On the left wall of the housing

of sensor are located the connecting pipes for input and yield of the

analyzed gaseous mixture.

Sensor is made in the yeaeral-purpose (not explosion-proof)

performance.

Page 82.

Fundamen tal technical and pertormance data.

Range of measurement, mj/m 3 ... U-b30.

Fundamental error, o/o from ta range of the measurement ... +-10.

Additional error from a change in the temperature on 1 oC, o/c from

the range of the measuremant ... +-1.

Threshold of response, mg/w 3 ... J0.

Parameters of the analyzed mixture

temperature, OC ... IU-4U.
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relative humidity, o/o ... to 80.

atmospheric pressure, mm lig (iN/m?) ... 760+-10 (1014-1.3).

flow rate, t./h ... 5J+-20.

The time 'ag of readings ot gas andlyzer (without taking into account

time lag due to the gas-teeiny line), s, is not more than ... 40.

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

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

clearance, mm ... i92x'i2UJx U6.

Weight, kg ... 45.

Mounting conditions daU muuntng. The sensor of the gas analyzer

was placed in explosion proof room is assembled on panel. Gas

analyzer normally works in the toi.Lowing environmental parameters:

temperature, by OC ... 20+-i.

relative humidity, o/o ... to 80.
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atmospheric pressure, mm iij (ILN/m 2 ) ... 760+-10 (101+-1.3).

The analyzed gaseous mixture must not contain agressive

admixtures/impurities (nydrogen sulfide not mcre than 0.001 g/nm 3 ) ,

dust and components, whica dre conuensed at temperature lower than

300C.

Stationary automatic sensor or carbon monoxide FL2101.

Instrument is developed ny Sed of the analytical instrument

manufacture of the AS USSR and is released by the in series Smolensk

plant of the means of automation. Designation/purpose. Sensor is

intended for the continuous automdtic 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 monoxide and that

calculated for load (connection ot the secondary instrument, not

entering the assembly) not Less than 10 kiloohm.

Page 83.

Operating principle. rhe eftect/action of gas analyzer based on

I
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the photometric method ci masureaient consists in the comparison of

the value of the luminous flux, reflected frcs dyed as a result ofA

color reaction spot on indicator tape with the value of standard

luminous flux.

Structural-assembling performance. The assembly of instrument

consists of sensor and panei it auxilople. Sensor has the

water-proofed, vibration-proor and shock resistant performance.

According to thp degree or expiosion-proof character the sensor is

made in the genn ral-rurpose (not e xplosi on- proof) performance.

Fundamental technical and 1perrormdace data.

Range of measurement, mg/m 3 , (V) ... 0-30 (0-10).

Fundamental error, 0/0 from tne upper limit of the measurement CV)

Threshold of response, mq/in3 ... 5.

Parameters of the analyzed mixture

temperature, 0C .. 5-LW.
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relative humidity, o/U ... 45-98.

atmospheric pressure, wm i4 (KN/m?) ... 690-860 (90-114).

flow rate. Z/h ... JO+- 1.5.

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

Siqnal lag. min ... is not more than 20.

Supply voltage at the frequency of 400 Hz, V ... 220.

Required power, W ... not more than 200.

Clearance, mm

sensor ... 380x260x2bU.

the panel of auxilcfle ... J7,x350x340.

Weight of assembly, kg ... 43.

Mounting conditions and mounting. The sensor of gas analyzer is

established/installed in explosivt-not dangercus room. Distance from
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the place of selection of tne ana.lyzed mixture to sensor must riot

exceed 5 m along the length or gas linp. Instrument can work under

conditions of prolonqed inciiictions/slopes on angle to 450.

With work tinder condltaons or the increased humidity and

temperature for 1000 h the WOrKS the panel of auxilople replace.

Transferable gas detectcr ot cdcooa monoxide.

Instrument is developed Lny IMaKNII, in series it was not

released.

Designation/purpose. 6.as detector is intended for determining

the concentration of carboii moxoxiae in mining atmosphere.

Page 84.

operating principle. The effeCt./acmion of instrument is based On the

thermochemical method of the analysis (see "Operating principle" of

gas analyzer TKh21O2).

A quantity of separatiny heat (due to the oxidation reaction) is

fixed/recordpd with the tnermokp1le from the iron-constantan

thermocouples, to which is connected the galvanometer. For the
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numerical determination at the concentration of carbon monoxide they

put to use the table, piacad on tn,& cover/cap of instrument. To the

numerical significance ot a disviation of the arrow/pointer of

galvanometer corresponds tha specitic concentration of carbon

monox ide.

Structural-assembling peLricrmance. Gas detector consists of the

following parts: hand pump witn austproof filter, air collector by

the capacitance of 0.4 -1, air coc#Ls, columns from carbogel for the

drying of the analyzed mixturt ot moisture, reaction chamber with

hopcalite and thermopile, rotawetai: and galvanometer with change-over

switch. All nodes of instrument (with exception of pump) are placed

into the metallic case to waich is attached the belt for a

transference device.

main technical and perfcrmace datai.

Ranga of measurqment, mq/rn3 ... 0-2500.

Fundamental error, 0/0 trow tne ueer limit of measurement *. 1

Threshold of response, MgJ/mi ... 12.5.

Duration of one measurment, urn .. about 5.
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Clearance, mm ... 222xlj4ix49.

Weight, kg .. . not more taan 4.5.

3.2. Instruments for determinlij ammonia 1.

FOOTNOTE 1. On the basis carried out by Voronezh branch of OKBA study

on the expansion of sphere to the tonic of the instruments, developed

by OKBA, it is recommenued to determine the ccntent ammonia in air in

the limits of 0-0.04 mg/Z and O-U.4 mg/t also by gas analyzer FKG-2,

intended for det-rmininj nidrogau sulfide in air and technolcgical

gaseous mixtures (see "Instruments for determining hydrogen

sulfide"). As sensitive ianLictor one should use the cloth tape,

saturated with the 5,8c/o dicoaoiic solution cf bromphenolic blue

water-soluble. In work L22j is iii detail described the procedure of

the calibration of instruma~t, are givan calitration curves, and are

also shown the parameters, whica ace determining the mode/conditions

of the work of instrument. ENDFkOOrNOTE.

For determinini ammoa.La Ln aiL of industrial rooms can be used

the automatic jas analyzers oz FGr-4, "Sigma-i" and FL5501.

fV
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In connection with tnze ftdc tnat these instruments are related

to the group of universal ones, tneir description is given in section

3. 16.

Page 85.

3.3. Instrument for deterxninai vapors of gasoline.

Conductometry divice KU-3 .

FOOTNOTE 1. Instrument is aeveiopea on base the previously created

conductometry device K11-i aad actters from it in terms of the

improved technical and operatiag characteristics, 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 aevice lU-1, the instrument KW-3 is mounted

in one housing. ENDFOOTNO£e.

Instrliment (Fig. 21) i acveloped and is released by short runs

experimental workshop or zi~u VNIIOT of VTsSPS.

Designation/purpose. dr advc~a is intended for the continuous

mea!urements of the concentratiou of carbon monoxide, dioxide of

carbon and vapors of gasoline in air under laboratory and production

-k 
ONE"- -
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conditions.

Operating principle. The etfect/action of instrument is based on

the measurement of a change in the electroconduccivity of the

solution of the sodium nyaroxiae during the absorption by it of

carbon dioxide. In the basis of tue method of determining the change

of the electroconductivity in this diagram is placed the principle of

the measurement of current strengtn, passing through the electrolyte

with the prescribed/assigned voltage.
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Fig. 21. Conductometry device KJ-3.

Page 66.

By the determination ot carDon monoxide and vapors of gasoline

is produced their preliminary oxidation to carbon dioxide by special

reaqnts. Differential electricai 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 cne

concentration.

Structural-assembling performance. All nodes and elements/cells

of instrument are mounted in ou- nousing, to front/leading panel of

which is carried out measuring instrument (micro-ammeter) and

control knobs. Tnstrumpnt is intenued for intallation laboratory

bench or on the special framewor (brackets). Instrument is made in
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the general-purpose (not expiosion-proof) performance.

Fundamental technical and perrormance data.r

Ranges of measurement, my/rn3

carbon monoxide .. J-5U, C-5J0, 0-1500

carbon dioxide .. -J00, 0-2.,00

Vapors of gasoline ... U-750.

Fundamental error for eacna rangje or measurement, o/0 from the upper

limit of the measurement .

Parameters of the analyzed mixture

temperature, OC ... 15-25.

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

Duration of one measurment, min:.

during th? determination o.r rte dioxide of carbon ... 3.
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during the determination of carbon monoxide and vapors of

gasoline ... 7. r
Supply voltage at the frequency ot 50 Hz, V 127/220.

Reguired power, w ... 100.

Clearance, mm ... 200x48LxJ10.

weight, kg ... 14.

3.4. Instrument for deterwinin vapors of benzene and its

derivatives.

Stationary automatic gas analyzer "Gamma-1".

Instrument is developed and is released (by short runs) by the

experimental design offica ot automation (OKEA)

Page 87.

Designation/purpose. Gas aaayzer is intended for determining
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vapors of toxic organic matteL in air of industrial placements and

supplies of signal with the excess of the prescribed/assigned value

of the concentration of the determined component (or the mixture of

several components). In pdaticuldZ, gas analyzer can be used for

determining of benzene and sum of nenzene and its derivatives in air.

Operating principle. Tne eifzct/action of gas analyzer is based

on the utilization of a Frocess of the icnization of the molecules of

organic matter in the flame of hydrogen.

Gauge element is the cell ot sensor, which is ionization chamber

with two measuring electrodes. The potential difference, created

between measuring electrodes by the external voltage source, forms

electric field.

A

*,.S
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Fig. 22. Gas analyzer "Gamma-l". Arrangement of separate nodes on the

panel of sensor. 1 - tap/crane or the threeway; 2- flow regulator of

the gas; 3 -unit of the rotaiueters. 4I - mancrueter; 5 - panel; 6-

sensor; 7 -control panel; 8 - filters for cleaning organ.c matter

* from gas flows (4I pieces - 1 s-,ana-by) ; 9 -pressure regulator; 10-

* filter of the air; 11 - valve/,jate, 12, 13 -filters for

cleaning/purification ct tne aiz, 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 dudlysis. (9). air input from premises.

MON
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In the absence in the anaiyzed mixture of organic matter the flame in

cell possesses very low eiectroconductivity. Appearance in the

analyzed mixture of organic matte and their subsequent ionization in

hydrogen flame leads to sharp increase of the electroconductivity of

flame and corresponding increase ia the ionization current between

measuring electrodes. A caang in the ionization current is

proportional to a quantity of organic matter, which enter the cell

with the analyzed flow per unit time. The ionization current of

sensor is measured accoraing to a voltage dro F across measuring

resistor/resistance with the dad oi secondary instrument.

Structural-assembliug pertcr,,ance. Into the assembly of gas

analyzer enter: the unit PU (panel with sensor and elements/cells of

shaping and preparation or gas flows), unit PVZ (transformer

high-impedance), electron potentiometer, cable uniting.

The sensor unit of gas analyzer (unit PD) is released in the

explosive-impenetrable performance VW3-V4A (V3T4-V4aT1-V) . Sensor and

all auxilople are assembled on the special panel, intended for

setting up on panel (the flush sounting), or on the special
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framework. unit PVZ is mounted in a dust--splashproof housing. Unit

PVZ and electron potenti.cmeter nave the general-purpose (not

expkbsion-poof) performance cind are assembled cn panel. The

arrangement of nodes on thnb panel of the sensor of gas analyzer is

shown in Fig. 22.

Fundamental technical and periormance data.

Parametqrs of the analyzed mixture.

temperature, 0C ... 5-L40.

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

flow rate, r./h ... 3.

Time it began reactions, min ... 1.

The time lag of readings ot gas aualyzer, min, is not more than..

3.

Supply voltage at the frejuancy ot 50 Hz, V . 220.

j Required power, W .. 100.
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Clearance, mm,

Unit PD ... 380x725xJ53.

Unit PVZ ... 160x29CxJb0.

Weight, kg.

Unit PD ... 30.

Unit PVZ ... 15.

Page 89.

Depending on the detdrmined component the gas analyzer "Gamma-1"

is released in different mociz.cations. The enumeration of the

determined components, the ranges of the measurement of their

concentrations ind fundamental errors of measurement are shown in

Table 4.

Gas analyzer calitrates itsel by producer according to the

equivalent mixture of tenzene witn air.

I .. .,.' J .S: J .:. _ - '
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4ounting conditions dnd mounting. The panel of sensor can be

established/installed directly in the place from selection of

test/sample in dangerously expLosive rooms. Unit PD is assembled on

panel or on special U-shapea strut. Unit must be

established/installed in strictly vertical position.

Environmental parameters in the site of installation of unit PD

must be located in the rclowing i1imits:

temperature, by 0 C ... 5-4U.

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

Unit PVZ and seconaary device place in explosion proof room at a

distance to 100 m from tha panel of sensor. Distance from unit PVZ to

secondary instrument must bd not more than three meters. Unit PVZ and

secondary devicP place in yeneral/common/total panel.

Environmental parameters in place of installation of unit PVZ

and secondary instrument must be:

temperatura, oC ... lu-jb.

relative humidity, 0/0 ... to 80.
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llablL 4~. Chari(-* :- -;t o.. tit Ako.L.t icatioras cf gas analyzer FIGaMma'?

flo',peliblocYb

*pw~ops MMDMT MdM T AWM-1l3Of*
H)Nepeas

ramm-IA .im~ 0-100 ±10
raua- 15 cmpoA 0-75 ± 10
rauiia- IB .. a 0-25 ±15
ramm~a- I a . . . TowyoA, 0-150 ±10

ram-2 nw w 0-150 ±15

CLLKIMt . . . Xiiop~ekaw~ / hopor Cpa6aTusaimuTo454oc ;opora
flph4 MoIILe&TpaLHJI' Cpa6aTbd8AH1R
12 ai/.10,2-13,8 Me/A

1The sijnal indicator ur pr-=-explosive concentrations has

ancther complsteness (pdal with sensor and meter)

Ksby: (1) . Modification of listrumueiit. (2) . Determined component. (3).

Ranges of mpasurement, w/n.('4). Error of measurement, 0/0 from

range of measurement. (5). Gamiu.i. (6) . Benzene. (7) . Sty1rene. (8) .

Toluene. (9). Vinyl chloriua1. (10). Chlorobenzene. (11). Thrr-shold of

wear with concentration 12 wy/Z.. j12). Accuracy of thre-shold of wear

10.2-13.8m/.
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3

Fig. 23. Gas analyzer "Gasma-1". Daagrams of axternal gas connections

(unit PD). 1 - valve/gate j4 piace); 2 - filter (7 pieces); 3 -

control panel; 4 - stimulus ot the flow rate; 5 - reductor; 6 -

rotameter (3 pimces); 7 - tlow regulator; 8 - tap/crane of the

three ay; 9 - cell of the sensur; i - analyzed gaseous mixture; II -

discharqe/brpak of compressed air or nitrogen; III - compressed air

or nitroqen; TV - hydrojen; V - discharge/break of the products of

burning.

- - 'a
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Fiq. 24. Gas analyzer "GLdmmd-1", £ire diagram of the external

electrical connections: I - sensor; 2 - converter hign-ohm ; 3-

electron poten tiometer.

Page 91.

To unit PD besides tue biezu Line of the analyzed mixture must

be conducted/supplied the iine of the compressed air (pressure 2-10
kg/cma) and thp line of hyurogen (pressure 2-10 kg/cm2 ) . In the

abspnce in the site of instdaliaion of unit PD of the line of

technical hydrogen can DE used tnh tank/ballccn with hydrogen. Air

and hydrogen must be purit.Leu troa dust, moisture, oil and organic

impurities. For s4mplification In the exploitation of instrument as

air for maintaining the turning ccn be used analyze the air,

preliminarily purified trom organic impurities.
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The gas and electrical connections of gas analyzer are assembled

in accordance with the diagrams, given in Fig. 21 and 24.

3.5. Instruments for determining nitrogen oxides.

The presenc- of nitrogen oxides in air of industrial rooms is

determined with the aid of the stationary automatic gas analyzer

PK 0060, described in this section, and also gas analyzers "Sigma I"
section

and FL 5501, described in 4 J.16.

To this group of instruments should be also related liquid

photocolorimetric gas analyzers FK4501 and FK 4502, the 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 (NU+NOn) 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:

oAnge of measurement, mg/m 3

FK 4501 ... 0-5.

FK 4502 ... 0-10.
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Fundamental error, o/o from the upper limit of the measurement

+- 10.

Time lag of readings of gas aaalyzer, min ... 5.

Page 92.

Stationary automatic gas signal analyzer FK-0060.

Instrument is developed ay the design office of the analytical

instrument manufacture ot plant "Kievpribor."

Designation/purpose. Gus 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 effect/action gas signal analyzer is

based on a change in the optical density dry, pre-impregnated vith

reagent, indicator tape under the effect/action of nitrogen oxides,

which are found in the analyzed air.

The concentration of nitrogen oxides is measured via the

.M
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comparison of the illumination or comparative and worker of

photocells, the illumination of the latter depending on a change in

the optical density of inlicator belt.

The photoelectric schematic of instrument operates/wears, 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 cf comparative photocell. As a result of

wearing the photoelectric aiagram is included the light and sound

communication, which notifies about the toxic ccncentrations cf

nitrogen oxides in air.

i.1

I' t
i
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Pig. 25. Sensor gas signal dnalyzer FK-0060 with the open cover/cap.

Page 93.

Structural-assembling pertoriaance. Into the assembly of gas

signal analyzer enter: the sensor dnd control panel. The senscr of

gas signal analyzer (Fig. e5) is made in the dust-splashproof

performance. Control panel is depicted in Fig. 26.

Fundamental technical and perrorauce data.

Parameters of the analyzed mixture

tem perat ure, 0C .. from - 40 to 30
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flow rate, ;oh ... 60.

Supply voltage at the fre4uency of 50 Hz, V ... 220.

Required power, V ... 100.

Clearance, mm

the sensor ... 410x31jx200

of control panel ... 2otx25Ux140.

Veight of the assembly of gas signal analyzer, kg ... 20.

Instrument FK-0060 determines the concentration of nitrogen

oxides 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 tne ranges of the signal

concentrations of the determined component and triggering time of the

signalling device of gas signal analyzer:

rip" W sawncurAa1"Mic€amu *o,. , 'Id.

(//OT 0 Ao 10*5 CM (-)Or 100 amm
2 (I/Or IO,3 CRAO ()Or O0 AO 5

3..1 um
3 (Or 3*1 ma A., (j 5 Ao 1.A

10*3 mw

I
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Key: (1). Limit of switchxzay. (2). Time interval of wear. (3). Ranges

of signal concsntratiors, my/in3. (4). From 0 to 10+-5 s. (5). From

100 it is above. (6) . From 10+-: s to 3+-i min. (7) . From 100 to 5.

(8). From 3+-1 min to 10+-S mim. (9). From 5 to 1.3.

Fig. 26. control panel ot gas signal analyzeq1FK-0060 (front panel).

6L-
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Page 94.

Mounting conditions and mounting. 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 o30 0C and during the removal of sensor from control panel

up to distance to 200 m.

3.6. Instruments for determining mercury vapor.

The 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 I&aP-445 and transferable gas

analyzers 0P8301.

Stationary automatic meter of the concentration of mercury vapors

IKRP-445.

Instrument is ieveloped by design office "Tsvetmatavtomatika"

(KB TsMA) and is the base construction/design of the subsequent

developments of instruments of this type.

'I
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On the basis of instrument IKRP-445 of the KB TsMA together with

the institute of the hyyiane of work and occupational diseases of the

ANMS USSR is developed automatic stationary gas analyzer IKRP-446 and

portable instrument IKRP-450.

()OcRou,.e zapalKrpucum. .pooopos

HKPr144 HiKPn-4N4Hafalbl Iiamepenim, *#A/Me .. 0,002-0.06 0,002-0.3o

uioulax norpcwocmh, % or upinero
(4, npeAeAa H3MCPelIH.I ........ *5 -53ana3Awfnaue noKa3amd, ceX .... 20 20

(iOnbman napmz npudopoe anymeua MoCoIcKm aeapoexam.
qecKiM sa8oAou.

Key: (1). Fundamental characteristics of instruments. (2). Ranges of

measurement, mg/M 3 . (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 engineering 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.

Operating principle.

Page 95.

k1
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The effect/action of instrumeat is based on the measurement of

selective absorption by the mercury vapors of ultraviolet radiation.

As the source of radiatica serves glow-discharge mercury-vapor lamp.

As receiver is applied magnesium photocell.

The analyzed gaseous mixture is passed through block-cuvettes,

which is divided into two equal cuvettes: the worker (on which is

passed the analyzed mixture) and comparative (hermetically sealed and

containing pure air). With the aid of photomodulator from mercury

luminous gas lamp alternately passes through both cuvettes and it

falls to photocell. Upon appearance in the analyzed mixture of

mercury vapors the lumincus adsorption in working cuvette sharply

increases/grows, the equilibrium oi the luminous fluxes, which fall

to photocell, is disturned, as a result of which appears variable

component in the luminous flux and the current of photocell. In

instrkument is applied compensation measuring circuit.

Structural-assembling performance. Instrument (Fig. 27) is

designed on the basis or tae electron recording bridge of the type

EMD-212 in housing of which are mounted electron and measuring

instrument units.
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Fig. 27. Gas analyzer lI P-'445 (tant general view of assembly): 1

-electron bridge; 2 -pump; -1 - samnplar; 4 - standard source of the

mercury vapors; 5 -filter tar ciaaning mercury vapor from air.

Page 96.

Into assembly jas analyzer enter: electron bridge EMD-212, pump

(compressor of thr? typp KMd-d) , sampler, standard source of mercury

vapors and filtr for clea~iiny mercury vapor from air.

With it is carried oait in the general-Furpose

(none -xplosion-prot'-cted) pertoiioance.

Fundampntal ttechnicai and performance data.
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Range of measurement, mg/m J ... 0.01-0.6.

Fundamental error, o/o Prom the upper limit of the measurement ... by

+10.

Threshold of response, mg/m 3 ... 0.01.

Time lag of readings gas analyzer, s ... 10.

Supply voltage at the frequency of 50 Hz, into ... 220.

Required power, W ... 200.

Weight of assembly gas analyzer, jg ... 30.

Transferable gas analyzer 0P8301.

Instrument is developed iy SKB of the analytical instrument

manufacture of the AS USSR; by industry it is not released.

Designation/purpose. Gas analyzer is intended for continuous

automatic measurement and recording the concentration of mercury

~ .1

- , ...- o
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vapor in air of industrial Looms.

operating principle. The effect/action of instrument is based on

the phenomenon of absorption by tne mercury vapors of ultraviolet

radiation in with specific, tna only with it, the part of the

spectrum.

In contrast to the andiogous in operating principle of

instrument IKRP-445 in gas ina.Lyzer 0P8301 gaseous mixture is

supplied to analysis with tree convection.

Structural-assembling perztormance. Instrument is carried out in

the general-puroose (nonexplosive-protected) performance. All nodes

are mounted in portable metal housing. Despite the fact that the gas

analyzer is porl-able instrument, it can be connected with the aid of

the built-in rheochord to secondary recording instrument, entering

the assembly of gas analyzcer. in this case is provided remote the

redundancy and record of readings of portable instrument.

Fundamental technical and performance data.

Range of measiure ment, My/rn 3 . . . X1

Fundamental error, 0/0 tram the upper limit of the measurement..
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+10.

Threshold of response, 2g912 3 
.. v01.

Time lag of readings of gas analyzer, s .. 30.

Environmental parameters

temperature, 0C ... 10-5U.

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

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

consumed powpr, W .. 250.

Page 97.

3.7. Instruments for determining hydrogen sulfide.

For detcermir.nIng the concentration of hydrogen sulfide in air of

.ndustrial rooms are used stationdry automatic gas analyzers FK5601

and FKG-2 whose description is given in this section, and also

universal stationary automaitic gas analyzers FL5501 and FGTs,
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described in pt. 3.16.

Stationary automatic gas analyzer FK5601.

Instrument is developed ny 5KB 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 hydrogwn sulfide concentration in air of

industrial rooms and signaling about the excess of its maximum

permissible value.

Operating principle. The effect/action of instrument is based on

the photocolorimetry of the indicator solution', which changed its

coloring as a result of chemical interaction with hydrogen sulfide,

which are located in the analyzed mixture.

FOOTNOTE 1. Composit.on ot indicator solution (on 1 of the

distilled water), g:

molybdic oxide of ammonium ... 5.

sulfate ammonium ... 2, 5.

i 1
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sulfuric acid ... 9, 2. ENDFOOTNOTEo

In instrument is applied tne differential null circuit of

measurement with two photocells and with the optical compensation

photoelectric current. H

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 signal it will not be. ApFearance in the analyzed

mixture 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 tnais case aifference in the intensities of

the luminous fluxes, whica 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-assembling pertormance. Into the assembly of gas

analyzer enter: voltage regulator EPA-15, transformer, block of

supplying the solution, sensor of gas analyzer and block of supply to

the analyzed gaseous mixture. Additionally into assembly can enter
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secondary instrument - electron potentiometer of the type EPD-07.

Page 98.

The block of supplying the solution is the metallic cabinet,The.

which consists of two sections, of which are placed the carboys for a

working solution, bimetallic 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 the scale of readings and opening/aperture

for the installation of the signal lamp whose burning in the process

of work characterizes the iitness of gas analyzer. Sensor is carried

out in the general-purpose (nonexplosion-protected) performance.

Fundamental technical and performance data.

Range of measurement, mg/mJ ... 0-20.

Signal concentration, Mg/m 3 ... 10.

Fundamental error, o/o from the range of the measurement ... by ±10.

Threshold of response, mg/M 3 ... 1.

A"Am&
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Expenditure/consumption of analyzed gaseous mixture, 1/h ... 12.

Expenditure/consumption ot indicator solution, 1/h ... 0.3.

Time lag of readings of gas analyzer, min ... 3.

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

Required power, W ... 150.

Mounting conditions a mounting. Gas analyzer (sensor and

auxilople) is intended for a wall mounting or during special

construction/dasign (frame) and can be established/installed only in

- I explosion proof room with tae rollowing environmental parameters:

I temperature, by 0 C ... IU-2UJ.

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

Stationary automatic gas analyzer FKG-2.

Instrument is developed and is released by the in series

.11
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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 technological gaseous mixtures after sulfur removal, and also in

air of the shops of the production of synthetic fiber.

Operating principle. The effect/action of gas analyzer is based

on the photometric measurement of the dry indicator tape', which

changes its coloring during reaction with hydrogen sulfide.

FOOTNOTE 1*. Composition oi inuicator solution for the saturation of

cloth (cotton) tapa, Vol. o/o:

acetic leal (analytically-pure) ... 20.

glycerin ... 12.

acetic acil (chemically pure) ... 0.2.

the distilled water ... 67.d. ENDFOOTNOTE.

Page 99.
ji
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The luminous fluxes from tae liqhting tube through converging

lenses are directed for the moving/driving indicator tape and for

immobile reference sample and, being reflected from them, they fall

to the light sensitive layeL of pnotoresistors. Photoresistors

(worker and comparative) are connected into bridge measuring circuit.

In the absence in tha analyzed mixture of hydrogen sulfide
intensity of the falling/inciaent to photoresistors luminous fluxes

and appearing in this case photoelectric currents are identical and

in diagonal of bridge is absent measuring signal. Appearance in the

analyzed mixture of hydrogen sultLde causes the appropriate change in

the intensity of coloring indicator tape and, consequently, also the

value of the luminous flux, retlected from indicator tape to working

photoresistor. Appearing in tais case signal in the diagonal of

bridge is proportional to the concentration of the determined

component.

Construction-assembling pertormance. Instrument is carried out

in the general-purpose (noi.explosion-protected) performance.

IF
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Fiq. 28. Sensor of gas anaiyzer FKG-2 with the open cover/cap.

Page 100.

Into the ass'crnbly of gaS dnalyzer enter: the sensor9 electronic relay

ElB-1, voltage regulator C-J.JY, secondary instrument EPD-12,

pressure- r~alay RlD-1, control paniel PDU-A, of timer Ye-52, filter of

on special order in assenoly with gas analyzer are suapplied: the

installation for the saturaLiOji ut indicator tape UPL-1, moisture

separator V-01, stimnlu6 or expanditure/consumption PNG-i. The

housing of s,-,nsrr i-,; made in uast-splashproof version and

continuously is blastpl oy eui air or by nitrogen. In the case of

the cessat ion )f thc sukj iy lut jure air into the housing of sensor is

provid-1 for th- lg-vi.ce-, wiiicn lisconnects 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 backet. The general view of the

sensor of gas analyzer wirn tue open cover/cap is shown in Fig. 28.

Fundamental technical ana periormance data.

Range of masurqment, mg/m 3 ... 0-30.

Fundamental error, o/o trow the upper limit of the measurement ...

+10.

Additional errors do not exceed tne following values (o/o from the

upper limit of measurement):

from the measurfment ot the ambient temperature for each of 1O0C

in interval of 10-15oc ... ±2.

from a barometric change on every 10 mm Hg in the range 720-770

me Hg (96-100 kN/mz) ..

from a change in the supply voltage on +10o/o from 220 V

+1.5.

Threshold of sensitivity, my/23 ... 5.
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Parameters of the analyzed mixture

temperature, oC ... 1U-40.

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

expenditure/consumption, 1/h ... 12.

Speed of the motion of indicator tape, mm/min ... 60.2.

Time it began reactions, min ... 5.

Supply voltage at the fre4uency of 50 Hz, V ... 220.

Required power, W ... 300.

Clearance of s-nsor, mm ... J30x315x175.

Weight of sensor, kg ... 2i.

Weight of entire assembly, kg . 7. 16.

..... ..
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Mounting conditions inu mounting. The sensor of gas analyzer is

installed in explosion roof room with the following environmental

parameters:

temperature, oC ... 10-35.

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

Page 101.

For decreasing the time lag tne sensor of gas analyzer must be

established/installad near the point of the selection of the analyzed

mixture. The sensor of gas dnalyzer is assembled on panel or bracket

at a distance not less than 0.5 a from wall and 1.5 m of floor/sex.

Gas lines are assembled in accordance with the diagram of gas

connections, represented in Fig. 29. For the purging of the housing

of sensor must be conducted/supplied the line of the compressed air

or nitrogen.

The binding of the stimulus of expenditure/consumption is

fulfilled in accordance with the diagram of mounting PNG-1.

Secondary instrument is assemoled on general/common/total panel.

Pressure relays, voltage regulator, electronic relay and timer can be

ME
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established/installed separately. The length of line between the

sensor and the secondary instruaent must not exceed 100 m. The

mounting of el-ctrjc lines they conduct according to the diagram of

Iexternal electrical connections (Fig. 30).
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Fig. 21. Gas analyzer FKG-4. The ,iagram of external gas connections:

1 - stimulus of the flow rate; 2 - valve/gate; 3 - filter of the air;

4 - zontrol panel; 5 - pressure relay- 6 - sensor; I - analyzed

gaseous mixturR; TI - ccmpressed air (nitrogen) ; III -

discharge/break of gas.

3.8. Instruments for deterwiniag sulfurous anhydride.

For dptermining sulfurous anaydride in air of industrial rooms

are used the ]escribed oeiow stationary automatic gas analyzer GKP-1

and the stationary iutomatic gas analyzer FL5501 whose description is

given in pt. 3.16.

Page 102.

Stationary automatic gas analyzer GKP-1.
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Instrumtent is ievejop, a dad is released by short runs by the

experimental design offtice ot automaation (OKBA) I.

FOOTNOTE 1. In the exppriiaental design office of automation is

developed/processed also trie iiistrument GKP-2 for determining

sulfurous anhydrid-3 in dic with the limits of measurement U-30 mg/rn3 .

ENDFOOTNOTE.

Designation/p~irpose. ;as arnaLyzpr is interded for continuous

automatic measurement and recoraing the content of sulfurous

anhydride in atmospheric aii.



DOC 79180116 PAGE 91L.

F -8

Page~ 10

Fi.h 0.ea analyzetr does2 aThpeete measurran of thel lctia



DOC 79180106 PAGE

concentration of the determined component with the accuracy of

fundamental error. According to agreement with producer the gas

analyzer GKP-1 can be used tor determining sulfurous anhydride in air

of industrial rooms.

Operating principle. The effect/action of gas analyzer is based

on the measurement of tae saturated electric current, which appears

during the electrolysis of the solution which contains the determined

substance, which is electrocnemical 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, waicn is contained in the analyzed mixture,

reacts with iodine to hydrogen iodide which then is electroplated on

measuring electrode, moreover rne value of electric current is the

measure for the concentration of tne determined component.

Structural-assemblinj perzormance. Gas analyzer is not

explosion-proof. Into the assemoly of gas analyzer enter: the sensor,

control panol, secondary instrument (potentiometer of the type PSR),

voltage regulator S-0.09, cabLe, reagents.

I"
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2 -seectr no ofth rage;2 - saet 4eiefs;4-sga

Kig: 31). Hasanalz. (2) -1 .Co~tr nto. a ( f). mroenty pane): 1l (pnel

Off. (6) . Mg/rn3 .

Page 104.

The sensor of gas analyzer instai4ed in housing made from

glass- fiber-reinforced plastic with thermal insulation layer from

foamed plastic. The elpeats of tae network of sensor, with exception

of gas-bleeding device, are mounted on sliding carriage, and control

panel (Fig. 31) - in aluminum nousing with the detachable frcnt panel

on which are arranged/located measuring range changeover switch and

7_77N
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other control knobs of the work of instrument.

Fundamental technica! and performance data.r

Ranga of measurement, mg/in3 ... of 0-1; 0-2; 0-5; 0-10.

Scaling factor Kno mg/9 3 ... U.01; 0.02; 0.05; 0.1.

Fundamental error, 0/0 from thie upper limit of the measurement .. by

+6.

Threshold of response, Mg/a 3 ... 0.03.

the parameters of the analyzed mixture:

temperature, 0C ... from -40 to 40.

relative humidity, 0/0 ... 10-95.

flow rate, t/h ... 50.

Time it began reactions, Zin ... 5.

Time lag of rea'iings of gas analyzer, min ... 15.
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Supply voltage at the frequency of 50 HZ, v . 220.

Required power, W 100iJ.

Clearance, mm

sensor . 365x236x32U.r-

control panel . 114x90x240.

Weight, kg

sensor . 8.

control panel .. 1.

mounting conditions and mounting. The sensor of gas analyzer is

installed directly in the pi.ace of the selection of the analyzed

mixture (in cabinet) and with the aid of plug couplings is connected

with control panel (see thie diagram of electrical connections (Fig.

32)]1. The gas connections of sensor are made from Teflon tube in

accordance with the diagram, represented in Fig. 33. In the site of
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installation of sensor tha environmental parameters must be within

the following limits:

the temperature, 0C.. -40 to 40.

relative humidity, 0/0 ... 10)-95.

Control panel, staniiizer and secondary instrument are installed

in a room with the following environmental parameters:

temperature, 0C .. 5-40.

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

Page 105.

.1 Secondary instrument can be distant from sensor up to distance

to 500 mi.
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Fig. 32. Gas analyzer GKP-1. The diagram of the external electrical

connections: 1 -sensor; 2 - vo.age regulator; 3 -secondary

instrument; 4~ control panel.

Fig. 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 PHG-li.

3.9. Instrument for determining hydrocyanic acid.

For determining the microconcentrat ions of hydrocyanic acid in

L-7
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air of industrial rooms can be used universal stationary automatic

gas analyzer FGTs, describad in pt. 3.16.

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 ae also used universal stationary

automatic gas analyzer FGTs, aescribed in pt. 3. 16.

Stationary automatic gas analyzer GSF-3.

Instrument is developed ana he~ was in series released by the

experimental design offica of automation (OKBA). Ini 1969 it was taken

out of proluction.

Designation/purpose. Gas indicator is intended for a signaling

about the presence in air or the industrial rooms of the maximum

permissible concentration or phiosqene.

operating principle. The eftect/act ion of gas indicator is based
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on the measurement of time during which coloring the scanned

photometrically dry indicator tape' during reaction with phosgene

reaches the specific intensity, also, on the comparison of this time

with the prescribed/assignea stanaard, equal to the cycle time of

timer.

FOOTNOTE 1. Composition or indicator solution for the saturation of

one plate holder (20 m) of cloth tape (in 100 mt, benzene), g:

y-benzylpyridine ... '.

N-benzylanyline ... 1. ENDFOOTNOTE.

Thp function of timer performs the engine, kinematically bonded

through reducer and cam witn microswitch. The signalling device of

I Jinstrument is included, when tne time of the achievement of

prescribed/assigned to intdasiry coloring of indicator tape less than

or equal to to the cycle time or timer, which corresponds to phosgene

concentration in air, greater or equal to PDK.

Structural-assemblinj pertormance. Into the assembly of gas
S

indicator enter: the spnsor, voltage regulator $-0.09, control panel

PDU-A, filter of air FV-10, air removal jet VEZh-2, rotameter BS-3A,

electromagnetic relay MKU-48, knob/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 is must in parallel with indicating relay.

Housing of the sensor ot poured fcom Silumin. All nodes and

elements/cells of senscr are arranged on two panels which are placed

into the housing, constantly blown by pure air or nitrogen (for

retaining/prasFrving/maintainiag tne sensitivity of indicator tape).

The sensor of gas indicator in the general industrial version is

assembled on panel.

Paqe 107.

Fundamental technical ana performance data.

Signal concentration, mg/m 3 ... 0.5.

Fundamental arror, o/o from signal concentration ... +20.

As the siqnalling device of instrument can be used any

electrolytic device (light, sonic, etc.) with voltage 121/220 V and in

required power to 500 W.

Parameters of the analyzed mixture

.AL AP A-
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temperature, oC ... Iu-J5.

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

Signal lag (without takirg into account time lag due to the

gas-feeding line), min ... 8.

Supply voltage at the fte/uencj of 50 Hz, V ... 220.

Required power, W ... 75.

Clearance of sensor, mm ... 4J~xJ4,4x262.

Weight of sensor, kg ... 17.5.

SMountinq conditions aid mounting. Instrument is calculated for

exploitation in explosion proor rooms in the following environmental

parameters:

temperature, OC ... 1i-35.

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

- =-
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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 9as. For the purging of the housing of

sensor and feed of ejector must be conducted/supplied the line of the

compressed air (or nitrogen) uy pressure 2-10 kg/cm 2 with flow rate

not more than 2 m3/h.

3. ii. Instruments for determining chlorine.

For determination and recording chlorine concentration in air of

industrial rooms use stationary automatic gas analyzers FKG-3 and

AGL-2, describe1 belcw.

For determining the wicroconcentrations of chlorine can be also

used universal stationary automatic gas analyzer FL5501, described in

pt. 3.16.

Stationary automatic gas analyzer FKG-3.

Instrument is ievelopea and is released Ly the in series

developmsntal office of automation (OKBA).

.1
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D-signation/purpose. Gas analyzer is intended for continuous

automatic measurement ana recordia the tracks of chlorine in air of

industrial rooms.

Operating principle. The effect/action of gas analyzer is based

on the photometric measurement of the wet indicator tape', which

changes its coloring duriaj rwaction with chlorine.

FOOTNOTE 1. Composition of inaictor solution for saturation with

cloth (cotton) , tape, o/o Vol.:

acetate of sodium ... 5.

iodidq cadmium ... 5.

starch (soluble) ... 1.

the distilled water ... 89. ENDFOOTNOTE.

Photors.stors (working and comparative) are connected on

diffpreni-ial circuit with airect reading. In the absence of chlorine

in air the intensity of tae fdlling/incident to photoresistors
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luminous fluxes is i1dntic±L aiad the arrow/pointer of secondary

instrument will cost on zero.

Apnc-arance in air ot cnlorine causes the appropriate change in

the intensity of coloring iiidicatoL tape and, consequently, also the

value of the luminous flux, retlecTed from indicator tape to working

photoresistor. Appearing in tiiis case difference in the intensities

of the luminous fluxes, waich fall to photoresistors, causes the

appearance of the corresponaing uirference in the photoelectric

currents - voltage of unodiance, proportional to the concentration of

the determined component.

1;
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Fig. 34. S(ensor of gas analyzer kKG-3 with the open cover/cap.

Page 109.]

This voltage is measured uy secondary instrument.

Structurali-assemblinj performaince. Into the assembly of gas

analyzer entpr: th? sensor, voltdge regulator S-0.09, secondary

instrument of the type EPA), b.Locx of gas supply BPG-2, control panel

PDU-A, filtpr of air FV-1O. housiny of sensor is dust- and

splash-proof. All sansor units witii exception of the transformer,

established/installed on rear wail, are arranged/located on the

r- nov i 4itgr f panel.

,n- no-.- -f) thr- blocK of gas supply (stimulus of flow rate,

rot~leter and pressure reguiator) are mounted in metal housing. The

corstri'rior/iesign of seaisur and ulock of gas supply provides for
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their mounting on panel or on tue 6pecial framework. Sensor with the

open cover/cap is depicted in Fig. 34.

Fundamental technicai and performance data.

Range of measurement, mg/m 3 ... 0-2.

Fundamental error, o/o trom the upper limit of the measurement by

+20.

Additional errors do not axceea tre following values (o/o from the K

upper limit of measurement):

from a change in tne flow rate of the analyzed mixture per ±40/0

from 60 1/h ... ±4.

from a change in the ambient temperature for each of 50C in

interval of 10-35 0 C ... +_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.
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Parameters of the analyzed mixture:

temperature, 0C ... 1J-35.

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

atmospheric pressure, mm Hg (xINm 2 ) ... 720-780 (96-102).

flow rate, I/h ... 60.

Time it began reactions, in ... 3.5.

Time lag of readings of gas analyzer, min ... 10.

Speei of the motion of indicator tape, ram/mmn ... 6±0.6.

Supply voltage at the frejluency ot 50 Hz, V ... 220.

Required power, W ... 100.

Clearance of sensor, mm ... 422x331x175.

Weight of sensor, kg ... 18.5.
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Weight of entire assembly of -js analyzer, kg ... 47.

Page 110.

Mounting conditions and mounting. Sensor and block of gas supply are

assembled on panel or on tne bracket, installed in explosion proof

room with the following environmental parameters:

temperature, °C ... 1U-35.

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

Secondary instrument is assembled on general/common/total panel.

Voltage regulator can be estabiisaed/installed separately.

The length of the line of communications between the sensor and

the secondary instrument must be not more than 10 m.

The external gas aad electrical connections of gas analyzer it

is assembled in accordanca wita diagram (Fig. 35).

I
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Fiq. 35. Gas analyz~r FKG-J. Tae~ diLagram of the external gas and

electrical connections: 1 - biock of gas supply; 2 - sensor; 3-

secondary instrumpnt; '4 - control panel; 5 - filter of the air; 6-

voltage regulator; I - ahaiyzed gaseous mixture; II -compressed air.

Stationary automatic gas analyzer AGL-2.

Instrument is developed and was released by short runs

experimental workshop SNis VNIIOT [All-Union Scientific Research

Institutp of work Safety o1: tine Vi~sSPSj of VTsSPS [All-Union

Ce~ntralTrade_-Union Council]3. Non-current for modification.

Page 111.

J3
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Designation/purpose. Gas dnalyzer is intended for continuous

(cyclic) automatic measuLement and recording chlorine concentration

in air of industrial rooms.

Operating principle. Tne eftect/action of gas analyzer is based

on linear-coloristic method ot determining gas concentrations in air.

In the narrow sectioa, situated across paper tape, is applied a

solution of reagent', and then anove 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 U-20 mg/0 3 is used the indicator solution

of thp following composition: 100 Ai of the distilled water; 0.05 g

of o-Tolidinp (fundamental, pure) 0.50 g of citric acid (chemically

pure) and 10 g of potassium bromide (chemically pure). ENDFOOTNOTE.

As a result of thp reaction of zue determined component vKth reagent

on the surface of tape is rormed the painted track in the form of the

line whose lenqth is proportional to the concentration of the

determined component.

Reference gril on tape maxes it possible to determine a change

of chlorine concentration in time.
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Structural-assembling performance. Instrument is carried out in

the general-purpose (nonexpiosion-proof) performance. Into the r
assembly of qas analyzer enter: tne 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 (irame, aracket).

Fundamental technical and performance data.

Range of measurement, mg/ 3 ... 0-20.

Fundamental error, o/o from the upper limit of the measurement

Threshold of response, mg/W 3 ... 1.

Flow rate of analyzed mixture, mn ... 1.

Duration of cycle, min ... 3.

Speed of the motion of indicator tape, m/min ... 1.
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Supply voltage at the fcequency of 50 Hz, V .. 220.

Required power, W . 40.

Clearance, mm . 130x290x338.

Weight, kg ... 8.

3. 12. Instrument d14 the determination of Preon-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 microconcentrations Freon-12 in the

air.

Page 112.

operating principle. The effect/action of instrument is based on

the photometric measurement of tne dry paper indicator tape, which
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changes its coloring as a result oL reaction with products of the

thermal decomposition of tL'eon-1d, obtained in the electric furnace

of resolution. Gas analyzer wur~s according to closed system - the

analyzed gaseous mixture is aistracted/removed into the same room,

from which is splected tha test/sample.

As measurinq in instuimeit is used optical two-channel diagram

with electric compensation.

'I.

--1
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Fig. 36. Gas analyzer FLb601. The drrangement of blocks and auxiliary

nodes on the panel: 1 - secoidary instrument; 2 - junction box; 3 -

s:.nsor; 4 - chemical filter (z pieces); 5 - blocking and regulating

valve/gate.

Page 113.

Structural-assembling pertoraance. Gas analyzer is released in

the watqr-proofad, vibration-proot and shock resistant performance.

The construction/d-sign oz gas dnalyzer provides its normal operation

with prolonged inclinaticns/slopes on angle of 150 to any side, and
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also aftrr output from shot-riak inclinations to ingle to 450.

Into thp assembly o yds dazalyzer enter: the sensor, electron r
indicatirq dPvic6 EK-1, stimulus or flow rate, Itinction box, chemical

filters - 2 pisces ari blocxing anu regulating valve/gate.

Additionally (if necessary) into the assembly of gas analyzer can

enter thp block of distriouting gds PB-5 and the outside panel for

the telptransmissian of rea~iZs.

All bloc~s and nodes jL gas aialyzer (except block RB-5 and

outside panel) are mounted on gnaral/common/total panel switchboard

(Fig. 36). In the cover/cap or tne sensor of gas analyzer, which

emerges on the face of panel, are inspection holes of rotameter and

of signal abouf spending or brtax of indicator tape. On the cover/cap

of junction box, also eweryng cn race panel, is placed the toggle

switch for thp start of gas aualyzer.
1

Portabl- panel for tae teietransmission of readings is the

shield on wh. ch are estaUixshiu/installed: the indicating device,

which doubles readings of tundamental electronic device, dqvice (neon

tube/lamp), which signals avout spending or break of tape in the

sensor of gas analyzer, aaiu Loir-vdlve signal panel, intended for the

redundancy of thp indicating lignts of the block of distributing gas

about thp ordinal point ct the selection of the analyzed gaseous
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mixture.

Fundamertal technical ana partormance data. r
Rarqe of measurpmpnt, mg/m ... 0-500.

Fundamental error, o/o zrow tue upper limit of the measurement ... by

+10.

Threshold of response, mg/m ... 25.

Parameters of the analyzed Mixture

temperature, OC . .. frum -10, to 50.

relative huimi lity, o/u ... 30-98.

atmospheric pressure, mM iy (KN/MZ) ... 680-920 (90-122).

flow rata, t/h ... 60.

Duration of one cycip of tnlysis, min ... 1, 10, 15.

FOYTNOTe: thp Iiration ci cycit Ls established with the aid of the

6""
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change qcears. FNDFOOTNOI.

Page 114~.

starting ttmp, min ... 3U.

Time of crontininus operatiun withou~t the change of tape (during cycle

5 min),h..V-O

Supply voltage :itthe frequency of 50 Hz, V .. 127/220.

Iverll imenion oftne ane otgas analyzer, mm ... 400x935x285.

Weight of the a ;sernbly ot ds analyzer on panel, kg ... 69.

Instrument p=nrformz tne tolowing process/operations:

automatically sel~cts/taK,;?s air for analysis

consecutivoly/senrially or touiz aiLierent points (rooms);

it remo*t. ly traesmits redainys with the indication of the points

of the selection;



DOC 79180106 P A 6.

it signals about the s3penuiuy of the indicator tape;

puts out iipulse/mumantum/julse into the signaling system about

the achievement of ths tstabli. ned/installed linits of the

concentrati~on of d-teri'lnaa compionent in air.

Mounting conditions aria mounting.
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Fig. 37. Gas analyzer FL6801. Tuh diagram of external gas

connections: 1 - rotameter; 2 - iuLnace of the resolution; 3 - the

reaction chamber; 4 - filTer (o yieces) ; 5 - stimulus of the flow

rate; 6 - blccking and re4uliaing valve/gate; 7 - block of

Aistributinq gas.

Paqg 115.

Gas analyzer and its sr.pacate Dlocxs are installed in explosion proof

room with the following envaronmental parameters:

temperature, 0 C ... L-50.

relative hmi~ity, o/o ... 3u-98.
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Distance, from the pldce ot idwLpling for analysis to sensor can

comprise to 25 mn along the iength of gas line. The block of

distribuiting gis is instdliid in imumedia te proximity of panel, and 1
the panc-l for the tpletrasmiiouk of readings can be referred to

distance to 100 m. Gas conin*-ctions are assembled on diagram (Fig.

37) . The schematic of the externdi electrical connections of gas

analyzer is qiJv-n in Fig. i..*
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Fig. 38. Gas analyzer FLbdi0l. fniz diagram of the external electrical

connections: 1 - block of cdistrabuting the gas; 2 - outside panel; 3

-electron indicatinq davA-Ce; 4 - junction box; 5 - sensor; 6-

stimulus of flow rate.

3.13. Instrume-nt for determiinn ccdrbonyl of nickel.

Stationary autotnatic ga6 analyzer UF81Ol.

Irstrumc-nt is Irev~iojpt-a dfl, is rcoleased by SKB of the analytical

instrum,,nt manufacture at the AS USSR.

Dpsigna+*ion/pur pose. Gds dnaiyzer is intended for the continuous

automatic measurement of Lao aicroconcentraticns of vapors of

carbonyl of nickel in air of industrial rooms.
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Page 116.

operating principle. The effect/action of instrument is based on

selective absorption by tnt vdpors of carbonyl of nickel of the

ultraviolet rays (see the "lopecating principle" of gas analyzer

IKRP-4L5).

For increasing the selectivity in gas analyzer is applied

luminescence transformer - phosphor L-27 and light filter KS-2 for

* the libaration/isolation of ultraviolet section from entire radiation

spectrum of source (mercury-vapor lamp) and its conversion into

visible radiation.

4 In irstrumpnt is appLiea measuring circuit with the zero optical

comnpensat ion ph"otoelIectric currenit.

A str"-tural-assecnlinj performance. All blocks and nodes of gas

analyzer are molintel in metal nousing with the opened/disclosed

front/l-adinqj loor, on insiaie ot which is arranged/located measuring

instrument unit, power transformer and vibrator for the modulation of
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the luminous flux. Within nousing, above, is placed the block cf

distributing gas RB-5 witn rilters, below - the chamber/camera of

destruction (resolution of caroonyl nickel at temperature to J00°Cj ,

intended for cleaning vapors oi cdzbonyl of nickel and supply from

analyzed gaseous its supply into comparative cuvette, stimulus of the

flow rate PR-3, filter for the collecting of the isolated in

chamber/camera decomposition of nickel, blocking and regulating

valve/gate and fan for cooling the internal cavity of housing.

To the front panel of the nousing of gas analyzer is carried out

electron showing and recording instrument DSRI-07, under which is

located the light signal panel, waich signals about the chamber

operation of decomposition.

Fundamental technical and performance data.

RangR of measurement, m./m J ... 0-10

fundamental error, o/o trom tne upper limit of measurement ... +20

1hreshold of response, mg/I 3 ... 1

flow rate of analyzed qaseous mixture, 1/h ... 600

-- -M
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4upply volttqe, it the trelutincy ot 50 H~z, into ... 220

6ederance of th~ panel ot gas adlyzer, mm . .. 700x 1750x450

V=i~ht of th:. iqs mbly ut yds analyzer, kg . 300.

Pa~Jp 117.

lnsitrum; nf p;erfcrms automatic air bleed for analysis

consecutively/serially ot iour diiterent points (rooms) , and also it

signals about the achieveanent of the prescribed/assigned limit of the

concentrations of the, datarjaineci component.

Mounting conlitions and mouating. Gas analyzer is

established/installed in explosion proof room with the following

environmental pa rame ters:

temperatur(e, by 0 C ... 15-35

relativa humidity, 0/o ... to 80

bistancP from the place ut sampling for analysis to gas analyzer
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must not exceed 50 m along tild length of gas line.

Gas connections are asseinDled in accordance with diagram (Fig.

39).
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Fig. 39. Gas analyzer UF81-10. Diagram of gas connections. 1 -block

of distributing tha gas; 2 - wor&iag and comparative cuvettes; 3-

shut-off controlling vaive/jate (2 pieces) ; '4 - rotaneter; 5

stimulus of ths flow rate; o - chdmber/camera of the resolution; 7-

gas change-over switch; 6 - rilzer (6 pieces). I - air suction for

the safaquarl of a normal opecdtuLon of the stimulus of flow rate.

page 114.

3.114. rnstrum-ant for iPLerM2LInj ozonpl.

FOOTNOTE 1. OKBN d-vlop6/pzoce.seos stationary ultra-violet qas

analyzer (!TP-2V, intc-nded LOL utaeminin g ozone in air in the range

of the ccncentrations ct Q-10 Vol. ones o/o. ENDFOOTNOTE.
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For determining ozone concentration in air of industrial rooms

it is possible to use a universal stationary automatic gas analyzer

FL59SO1, described in pt. i.1b.

3. 15. Instrument for deterw3ininaj nydrogen chloride.

The presence of hyauioyen chloride in air of industrial rooms can

be determined with the did or tne stationary automatic gas analyzer

"Sigma 1"1, described in pr. J.31.

3. 16. Instruments for determining several harmful substances

(all-purpose instruments).

This group of instruments includas: stationary automatic gas

analyzers FL5501, FOTs and "sigima P".

Stationary automatic gas dnalyzer FL55011.

FOOTNOTE 1. Toward the end of 1972 the Strolensk plant of the

resources, of automation will waster the issue of the modernized

photometers FL5501L with the standardized output signal, which will

make possible to use it iii the automatic control systems and control.

ENDFOOTNOTE.



DOC = 79180107 PAGE 0 7

Instrument (Fig. 4O) is uveioped by SKB of the analytical

instrum-nt manufacture of t:ie AS USSR and is released by the in L
series smolonsk plant cf tuti resoui:ces of automation.

Designation/purpose. Gds analyzer is intended for automatic

continuous (cyclic) or eraoaic mcasurement and recording the

microconcentrations of dii£ere t yases and vapors (nitrogen oxides,

hydrogen sulfidh, sulfurous annydride, ammonia, chlorine, ozone,

etc.) in air-gas media.

The use/applicatian of an instrument depends virtually on the

selection of the color reactions of the determined components to the

impregnating composition ot inaicator tape and selection of the

mode/conditions of the wcrK of gas analyzer. These investigations can

perform qualified factory cheaical laboratories.

The operating principle of gas analyzer is based on the

photometric method of measurement and consists in the comparison of

the value of the luminous Liux, Lelected 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 uaiagram into the electric signal which is

supplied to the input of the electron showing and recording measuring

instrument.
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Page 110.
I,

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 mixture, measurement) is provided by special

programmer.

In instrument iF provusd for the possibility of the setting up

of different duration of tue cycle of analysis depending on reaction

rate on tapp.

In gas analyzer is applied optical two-channel measuring circuit

with electric compensation.

Is structucal/constructural - assembling performance. Instrument

is carried out in thc general-purpose (non-explosion-proof)

performance. Into the assemDly of jas analyzer enter: the sensor,

electron recording instrument MSR-1-11, stimulus of flow rate,

change-over switch gas, iliter chemical, valve/gate being blocking

and regulating, panel panal, assembly of rotameters and

interchangeable gears at programmer. 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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Fiq. 40. Gas an~lyzer FL55u1. Ine arringement of blocks an3 auxiliary

no(I e q o r. the jdl:1 ,y cninge-over switch: 2 - secondary

instrumart; - se'IqCr: 4 - v..Lv/Jatc- boini Ih'ocking and regulating.

Pa(4 12J.

Fiindainrn fal tchia1and j.u-rtoiwaLnce la ta.

'iimiwor if crorivntional SCdie divis.aLons of seccndary instrivn-nt...

100

Fundimpntal error, 0/0 LLOM tit,: upper limit of the measiire~nent

(iurinq chizck on r-fprr-rcL poinlt) . by +10
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6ummary quadratic aa.ditionaz. drior from a change in the supply

voltage on +5o/o from 127V dnd amuient temperature from 5 to 400 C

(durina check on reference point), o/o from the upper limits of

measurempnt ... 10

aramet+-rs of the analyzei mixture

temrecratur-, OC ... 5-50

relative humidity, o/u ... J0-80

flow rate, 1/h ... 9; 30; bO

4tartin4 tim.P, tin ... 30

'Time laq of r-adirgj3 of 4az analyzar, min 20

Duration of onp cyc!i of analysis, min . 2.5, 5; 10

buration of the uninterrupted wOL'x of instrument without the change

of +ape and indicator solutioii (auring cycle - 5 min), h ... 150

Luoply voltage at the fcequency ot 50 Hz, into ... 127
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kquire- pow-r, W ... 150

Clearance of th? panel ot yas anajyzer, mm ... 840x429x404

Weight of thr Issembly ot gas dualyzer, kg ... 80.

Instrument is re eds: w).tnout calibraticn to the specific

measurel component and mUSL calibrate itse lf in consumer for each

specific casp.

Instrument can be connected to the signaling system about the

achievement of the rating vlu. or the concentration of tne

determined component in tiie iiaiiT of the range of measurement. For

utilization in automatic countrol systems to gas analyzer can be

connected the outside douoling instrument.

The range of the measurement of the determined component

(replacement of the arbitrary units of the scale of secondary

instrument by prPscribed/ass6qneu unity of concentration), the speed

of the passa7e of the aalyzed gasdous mixture and the duration of

one r-ycle of mpasurement are e aai ishe d/installed for each

determinel component in tae pcocess of calibrating the instrument.

Table 9 shows the composiriuns ot indicator solutions and the

mode/conditions of the jhotocolorimetric determination of the content
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of some substances in air witri tne aid of instrument FL5501.

Mountinq conditions aciii ountinq. Gas analyzer must be

established/installed in ~xdiosion proof room with the following

environmental parameter.:

temperaturre, by OC ... !-5U

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

Panel with gas analyzer is no- recommended to establish/install near

the powerful/thick sources ot variable electromagnetic fields

(electric motors, transiozmdrs, etc.). Panel is intended for a wall

mounting and must be estaDiLisned/nstalled on brackets.
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Paqe 121.

Table 5. Compositions of indicator solutions and modes/conditions of

ph otocolorimetry.

Onpe !A)Wewwfi~~ua~wspyio ANM0 i *- 4 ?4KTp" 8Xj cb OAHOO

Xj/xS (Na I ILHKA), n 3mepeukS.

AUmmiai 0-10 1 0,1 z IoImxpe3oJIruypnyplmoro B 200 AsU 0,02 9 2,5
20% BOAtior pacTnopa SrHaloBro

(tCflHP8(Tin
JiLBYoKCb Loa 0-5 01 1 z 2,5ALC .n40oxTboi alilwuHa, 0,025 9 2.5-5

0,5 Za -Ha#ATHa~4eHiHaMiHHa AHXJOp-
rit,4paTa, 10 AiA rJwtiepit~a B 100 XAu o~A I

03ot 1). 0-0,5 0,025 1 OgAI% Our, pacmopa KpaXMa- 0,03 3
a. Iz eAorO a mR Ia cyrn4a-

MHHOBOAf KHCJIOThL N 5 Z HAoRC~oro

Cepawcmah an.- 0-20 1 2 Z HOAIHO~Txtilcjoro l(SuIH B 1,36 2 0,025 15 5
riIAPIIA OAH3ameuwernoro #~C~oPHOKHcJnoro

KBjiHn, 2.56 z #c~opHoxuccioro HaT-
pita M 15 MA r~lHLepita B 100 A

Ce0000 0-1O 0,1 2 a Y"KCY(CHo0'tcjioro CBHHua B 100 *A 0,03-0,04 30 2.5-5
0-1 1 % pacropa YKCYCitOA KHCJIOYTU C

AodauJeHmem 10 A rimuepna
XJ1op (1A 0-5 0,5 0,5 a o-TO-nAIwa B 100 AA MA8Moor 0,03-0.04 15-30 0.5

Key: (1). Determined component. (2) . Range of measurement, Mg/rn3.

(3) . Thrioshold of response, my/rn3 . (4). Composition of indicator

solution. (5) . Fxpqnditura of Inaicator solution (for 1 cycle) , ml.

(6~). Expenditure? of anaiyzdd yaseuus mixture, 1/h. (7) . Duration of

one cycle of measurrement, min. (8) . Ammonia. (9) . 0. 1 q bromcresol

purple in 200 ml 20o/o of aquleous solution ethyl alcohol. (10).

Nitrojen dioxcil;. (1 1) . 1 2 -disulfonic acid of aniline, 0. 5 g

of a-naphthylet+hylnd-amine of ainydrochloride, 10 ml of glycerin in
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100 ml of watcer. (12). izine. (IJ). 100 ml lo/o of aqueous solution

of starch, 1 g of potassium nyaroxide, 1 g of sulfamic acid and 5 g

of potassium iodide. (14). sulfurous anhydride. (15). 2 g of iodate

potassium in 1.36 j of monosuostiruted potassium phosphate, 2.56 g of

phosphate sodium and 15 m± of yiycerin in 100 ml of water. (16).

Hydrogen sulfide. (17). 2 j of acetate lead in 100 ml lo/o solution

of acetic acid with additioa I0 ml of glycerin. (18). Chlorine. (19).

0.5 g of o-Tolidine in 100 ml ot ethyl alcohol.

Page 122.

The qas lines of gas analyzer are assembled in accordance with

diagram (Fi;. 41), external eiectrical 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-konstrukorsKxm otrice of automation (OKBA).

Designation/purpose. Gas analyzer is intended for continuous

(cyclic) automatic measurement and recording the concentration of

different toxic gases ana vapors (ftydrogen sulfide, phosgene,

hydrocyanic acid, ammonia, etc.) in technological gaseous mixtures,

and also in air of industrial rooms.
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Fig. 41. Gas analyzpr FL55U1. The diagram of gas connections: 1 -gas

change--ove-r switch; 2 - otameter; 3 - the reaction chamber; 4-

filtar (2 pieces); 5 -blocking and regulating valve/gate; 6 -

stimulus of flow rate.

Fig. 42. Gas analyzer FL55U1. The diagram of the external electrical

connections: 1 - secondazy instrument; 2 -sensor; 3 - stimulus of

the flow ratp; I -to tne signalling dsvice; 11 to the doubling

in str ument.

Pagp 121.
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Instrument is ;quippeu wita tae signalling device, which signals

about the achievement or the prescribed/assigned value of the

determined component.

Th-L operating principle of 4as analyzer is based on the

comparison of thq value ot the luminous flux, reflected from that

painted as a _esult of zeacrily tne spot on dry indicator tape, with

the value of standard lum.iuous tiux.

The signal of electric unbalance, which appears with a

difference in the luminous fluxes (if in air is present the

determined component) is amplitieU and enters the secondary

instrument. The cyclic Lecurrence of the work of instrument is

provided by special command device.

A structural-assembling tertormance. Into the assembly of gas

analyzer enter: the senscr, power supply unit, secondary instrument

of the type PRYI, control pdneli PDJ-A (2 pieces), filter of air FV-10

(2 pieces), filter control Loom, valve/gate acicular V3-2, rotameter

RS- 3A.

Notes: 1. Gas analyzer is supplied during issue with indicator

tape in the quantity, suffacient for the uninterrupted work of

instrument in the course ol 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 consumer.

2. modifications ot 'jds analyzer, designed for gas flow through

instrument arL= less than 20 1/n, by rota meters RS-3A they are not

completed.
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Fig. 43. Sensor is gas analyzear Vu.,,s with the open cover/cap.

Page 124.

The sensor of gas anaiyzar nas dust- and spatterproof,

sparkproof pprformance wit~n tha jijUax of the blast shield 10/carbon

disulfide (V4iT)-I) . The yeaneraJ. view of sensor with the open

cover/cap iS dJenictied in e'iy. 43. on the fac:- of the panel of sensor

are irrarnqpd/1ocatpi: tne ijtioro unit,* the assembly of

depr ssurizat ion, airtijht jpidte nulder with indicator tape, takeup

reel and monitorinqj instawent. Here are located the

knobs/arins/hanll-s of pIut 3itioadnteis "ietting uip ot the scale" and

"12ero-settinq"I. Thp blcci or e~lectric power supply is mounted in

dust- and spattcerproof flousilj. According to the degree of blast

shield the block of rlPCtriC pOWOL supply a.-d secondary instrument

are carried out in the yeiieiai-iurjose (non-explosion proof) model.
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All units of gas analyzer are intended for an attendant

mount ing.

Depending on the determained component and the range of the

measurement of its concentrations are released the modifications of

the instrument (spe Table 6).

Tho. design concept ct th p.owar supply units of separate

modifications is determinau by difterent duration of the cycle of

instrument that it is achitved by year reduction of reductor of the

master switch of power supply unit.

Fundamental technical and pertoriace data.

Fundamental error, 0/0 trow thie upper limit of the measurement ... by

+20

Additional errors do nct axceted tut- following valuqs (0/0 from the

upper limit of mepasurement)

from a changp in the ambiaat temperature for each of 100C in range

from 20 to 50 0 C ... ±10

from a change in the supply voltage on +10o/o from 220V + 6
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The parlmetprs of thp analyzed im.ture

temperature, 3C ...

relative humidity, o/o ... to 80

'he expenditure of indicator tape (for one cycle), mm ... 10

Ihe time lag of readings or gas analyzer ... does not exceed 2

cycles.

Supply voltage at the frequency of 50 Hz, into ... 220

Required power, W ... 100

tlearance, mm

the sensor ... 404x2dbx184

of power supply unit ... 404x286x164

Weight of entire assembly oz gas analyzer, kg ... 70.

.71
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The detprmined components, the ranges of the measurement of

their concentrations, the compositions of indicator solutions for the

special saturation of sdtin pdper tape and the mode/conditions of

photometric measurement for different modifications of gas analyzer

are given in Table 6.

- -AN
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Table 6. Characteristic of the modifications of gas analyzers FGTs.

(i') (2) -~ np~po -

npdoA~tSN KonEd~ U3UmepeNU1 TeJS lOTfl COCTAN UHAPIaTOPUOrO POCTSOPS aoo mi

_______3 ____ _I~ "cmerM. N3eeU*

4)rl-IB CePomoAopo0A~ 0-10 0A1 200 z CBHwua YKCYCHOKHcJIoro, 74.5 A 6 5
O*nI.JE Ceposoj~opoA , 03 rAnluePHlla AHCTi4JIJIT3 Bucwero COP. 2 5

Ta. 1.9 A .neASHOR YKCYCHofl KHCJIO.
Tm n 400 MA AHCTHJAH~P082HHOA BOAhI

4ft- oreH 0'~ 0--0,5 0,1 4 a (1HIj0e3nyHHA I Z 120 4

N-deHmamunma s 100 A 6emona

4FIJ-3 CHHusJlbaa KHcJaora 0-0,5 0.08 10 z n-aHrrpo~eI3a~mbierHAa. 5 e IHaTPHII 90 4
reTpa6oPHOKIc~loro B 280 Au meTaHo-
ita c Aodanmenem 60 AA AH3THAeH-
rJIHKOAM5

oflJt4 AIUmma '4) 0-20 1 1.5 Z 6powlpeaomoaoro CUeFo a 100 xA 2 5
yTUJOBoro cnIlpra C A06ameHwem
100 A AMHCTJIMPOUaHHOA ANI

Key: (1). modification of instrument. (2). Determined component. (3).

Range- of measurement, mg/0B. (4). Threshold of response, LM/M3 . (5).

Compsition of indicator soAiutioui. (6). Flow rate of analyzed gaseous

mixture, 1/h. (7). Duration o.i ona cyclc. of measurement, min. (8).

Hydrogen sulfid--. (9). 20h) g oi lead of acetate, 74.*5 Ml of glycerin

of distillate of highest type, 1.j ml of glacial acetic acid in 400O

ml of distilled water. (10). Phusgene. (11). 4~ g of

t[-njitrohenzyl-T-.pyridiJne 1 j of N-uenzylanilin- in 100 ml of benzene.

(12). Hydrocyanic acid. (13). 10 y of n-nitrobenzaldehyde, 5 g of
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sodium of tPtraboritr iii 2tiu ul Luthanol with addition 60 ml of

liethyle:ne qlvcol. (14) . Aamuonia. (15). 1.5 g of bromphanolic tnlue in

100 ml -t-hvl alz:ohol with aditioii 100 ml of distilled water.

Page 126.

monting conditions aina i &aunt.ing. The sensor of: gas ainalyzer and

r; latinq to it auxilople ds~exaie on the panel, adjusted directly in

the room where it iz necessary to control concentration of the

dptermined c('mpnirnt in air.

s p--rkproot perfcrminca ot seasor gives the possibility to

astahl i:h/insta1 1 it in tat- rioms of all classes, in which is

possibl1 th- formpition ot tne uianyerously xixplosive vapor- and

gas-air mixturc 7 of the cui ;espoiiding cat#egorias and groups (see

Tabls 1).

Powcr sunnI v linit Lind secondary instrument assemble on the

qenera1/common/ ol'a1 paneL, adjustted in nonexplosive room.

in tho sifts c' irstaJ.iatio1 Of gas analyzer the parameters, thea

-nvironml-nts mnust be within the toilowing limits:

thp temncaraturg, OC ... 5U
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reldtive humnility, 0/o 3J-dU

atmosphoric pressure, mm dg JKN/m2) .. 680-780 (92-10L4).
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Fig. 44 a nlzrFG~s. The diagram of external. gas connections:

1 - filtor of air (2 pikice s) ; 2 - control panel (2 pieces) ; 3 - power

supply uni*; '4 -filtr-r tai= control room; 5 - sensor; 6 - rotameter;

I - compressK1 ajr.

Page 127.

The listancp b.3tween sensor ainu power supply unit with secondary

instrumrn rt must n(,4, c-xceeaI JJU w. one should not establish/install

ths, mnits of qaq analyzEr ne=ar: tht powerful/thick sources of ac

fifelds ((elect rical m'otoL 5, trcknsLurme:-rs, etc.) . For the work of gas

analyzer rfec-ss;;ry are tha cornprfdssd air (nitrogen) by pressure 2-10

kq/cm2 . G;as an-i aprial lif oL gcks analyzer are assembled in

accordance with diagram (Fiyq. 44).

The intermorlule connections of the electric chains of gas

anailyzor are parformedi from ttie caule through the plugs of units in

accordance with, the Iiayjifais or external electrical connections (Fig.

45).
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Fig. 45. Gas analyzer FGTs. Tne diagram of the external electrical

conrectirs: 1 - powor supply unit; 2 - sensor; 3 - secondary

ins+r ument.

Stationary autcmatic gas analyz,t "Sigma 1".

rtnstrum;int is devioiea and is released by short runs by the

experimental d-sign office ot automation (OKBA).

Dc-signati-n/purpose. as dnalyzer is intended for continuous

automatic meas'lrement ana zCozaiiij the concentrations of different

toxic gasrs and vapors (ammonid, nitrogen oxides, hydrogen chloride,

etc.), and also th-ir mixtures Ln air of industrial rooms. Instrument

can be ippliett virtually ior d~ternmining the concentration of any

gases and vapors, capable of torming aerosols with reaction with the

appropriato chemical reagerits.

IL.. - I
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Paqe 128.

Operatingj principle. The effect/action of gas analyzer is based

on the selective translatioio/convesion of the determined component

into aerosol s~ate duriny its reaction with auxiliary chemical

reagent with the subsequekt d:tection of aerosol particles in

ionization chamber. By the source of the ionizing radiation/emission

serves standard airtight :,&ray amitter 9 OSr - 9oV as activity to 20

mCi.

Tc the lactroies or caamber/camera is applied the permanent

stabilized voltage. The containing in the analyzed mixture determined

components enter into chemical reaction with the vapors of auxiliary

reagent. As a result of reaction is formed the substance with the low

pressure of the saturatca steawi which is condensed with the

formation of anrosol particles. Air with suspended particles, passing

through the working volume or chawoer/camera, causes the decrease of

ionization current. In th.. cad.e a change in the strength of

ionization current of cnamneL/CdaW.a proportional to the

concentration of aerosol particles is the measure tor the

concentration of the dletergineil component.

structural-assembiina perrormance. Into make-up of gas

analyzer entpr: the sensor wita an aerosol-ionization chamber/camera
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(unit SK), the control unit ana signalings (unit UA), 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 into unit SK additionally can be built in

the siqnal indicator of the flow of a gas of the type SRG-5. The

housinq cf sensor is the welded construction whose internal cavity is

diviled in the 0xplosive-ImPenetradole and sparkproof sections. The

sensor of gas analyzer nas the explosive-impenetrable performance

with sparkproof elements/cells - VEG-V4A I/ethyl ether/hydrogen

(V3T4-V4ATI-V, I). Remaining aiectric units according to the degree

of blast shield have the 4enera±-purpose (non-explosion proof) model.

Instrumert is released in different modifications depending on

character and quantity ot cuntroilable/ccntrolled/inspected

corn nonen ts.

Paqe 129.

Units ITT-2 ena US hava tne standardize poured silumin housings

of the type KL-1, carried out in tau dust-splashproof performance.

Nodes and elem=nts/cpdls or noth units are mounted on intramodular

panels.

Thp construction/design of tne sensor of gas analyzer and
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stimulus of the flow of qaai (BG-oJ provides for their mounting on

the special frame3work (btrut oL trdme). Units IIT-2, US and secondary

instrument are intpended toL aa attendant mounting.

The general view of entire assembly of gas analyzer (except

secondary instrument) is shown in Fig. 46.

1.
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F2.q. 46. Gas analyzer "16 1'jald-i" (without secondary instrument): 1-

stimulus of thn flow rate; z - sensor; 3 - unit, of the meter of the

ionizati.on ciirrents; 4 - uit ot control andi signaling.

Page 130.

Fundamental te chnical and pierrormaiace data.

Fundlamental -rror, 0/0 troin the range of the measurement ... by

-+10 -20"

With the simultaneous presence of sr-vera1 dpterminad components in

thp analyzel mi-xture of scale aivision corrFespond to thpic summary

contant, expressed in my/I.

Supply voltag-? at the frt-uancy ct 50 Hz, into ... 220
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Required power, W .. 400

Searance, mm:

the sensor ... 300x3Jx35J

of the unit of control and signaling ... 300x200x170

the unit of the meter of ioniization currents .. 300x200x2O0

Weight, kg:

the sensor ... 70

of the unit of control and signalling .. 6

of the unit of the mater of ionization currents ... 8.

Determined components: hiydrogen 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 a result of the carried out by OKBA prospecting work

is determined the approximate enuaeration of the substances whose

concentrations in air can be determined by an aerosol-ionization

method (on the basis of 9a6 analyzer "Sigma 1"). This is - chlorine,

hydrogen fluorile, hydrocyanic acid, sulfurous anhydride,

dimethylamine, triethylamint, aniline, dichloroethane, phosgene,

carbonyl of nickel, etc. eNDFOOTNOVE.

rmounting conditions and mounting. The sensor of gas analyzer can

be established/installed in the dangerously explosive rooms of class

V-IA, where is possible the rormation of the dangerously explosive

mixtures of the corresponaing categories and groups, indicated in

Table 1. Sensor and unit 8PG-6 install in special strut directly in

the place of the sampling of the analyzed mixture. Unit BPG-6 they

place no+ more than on 0.5 m of unit SK. Unit IIT-2, US and secondary

instrument place on the panel, adjusted in explosion proof room at a

distance not more than 300 m trom sensor.

.1 . . ." .;
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Fig. 47. Gas analyzer "Aigma-1'1. Diagram of gas connections (unit

SK). 1 - valve/gate acicular; e rotameter; 3 -mixer of the

reagent; 4 - filter of the dust; 5 - ionization chamber; 6 - filter

aerosol; 7 - signal indicator orL tne gas flow; 8 - rotameter; 9 - air

removal jet; I - compressed air.

Page 131.

Environmental parameters in the site of installation of gas

analyzer must be within tiie ±oiiowing limits:

thp tempprature, 0C ... 10-35

relative humidity, 0/0 ... 30)-80

atmospheric pressure, mm Hjy (KN/M 2) ... 720-770 (96-103).
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For the work of gas analyzer is necessary the line of the compressed

air (nitrogen) by pressure e-W0 kg/cM2.

The connection of the elements of the gas network of sensor

(unit SK) is shown in fly. 47. The schematic of the external

Plectrical connections ot yas auaiyzer is represented in Fig. 48.

Fig. 48. Gas analyzer "Aiyuaa-IL". The diagram of the external

electrical connictions: 1 - sensor; 2 - the electrometric amplifier;

3 -secondary instrument; 4 -unit of control and signaling.
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Page 132.

4. AuxiloplP to gas analyzers and gas signal indicators.

Auxilople according to the performed by them functions are

subdivided into the following basic gro'Ips: gas-bleeding devices,

purification devices, ccntrol devices and flow-rate controls and

pressuris, stimuli of flow rate, gas-distributing devices, package

units (units of auxilople) aua orner special devices.

Each group of auxiiopie can have several varieties depending on

the presented to them requireents which in turn, are determined by

different operating conaitzons of 4as analyzers.

ArF examined below constructions/designs and fundamental

technical specifications of some most characteristic auxilople to the

automatic instruments or tne ( nC' .a , , ,- *,Q/

4.1. Purification devices.
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Gas-scrubbingi d,:vices of "U-10i and G-Od-2.

G011-111 cas-scrubbing aevice (Fig. 4J9) is intended for drying and

clean ing hydroq? n s'i f iae fron saipplied to gas analyzer gas and fog

of alkali by solid absciruer6.

6011-2 gas-scrubbing dtevice (Fig. 50) is intended for the drying

of the supplie-d to jas aniaiyzar gas and his cleaning/purification

from fog of sulfuric acia, cnloriae, ammonia and traCKS Of sulfur

dioxidt- by liq4uid absorLoers.

1W
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Fi-I 49. Pig. 90.

Fig. 49. GOI 1M jas-scrubb;.ay uevic,:.

Fig . 50. GIT)1-2 Ias-scrulL~aa iu-vice. 1 -bottle for the collection of

the condersatE; 2 - bot. LOL tne liquid absorbers; .3 -tap/crane; 4

-filtpr with ith- snoiI ajsorD- i:; 5 - f~ltpr control room.

PaqeL 134.

Thte dpvicp.,- of -013- 13 i~d ;oJ-2 arc? released by the in series

Pxorim- rtp.l -,siqn c-.ff.icd ot autowati.on (OK.BA)
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Fncamental technical sjecificato&&. o 1 e -

O'Tem~ncpa~ypa ras, nozAsauoro s raaoo's*
CrhMAbmoe ycrpoficTDo. OC ..... . 10-45 5_06

,aX1auMe ra3a nepeA ra3004HCTHWd yct-
poflCTBaOM. Ke.C/CAJ (KNI/ 2) ....... 0,1 (10) *0,1 (.*10)

Pacxoji ra3a, Ali .. .............. 14-200 200
1 'flepenaA AaB41eH~I 8 ra3004HcTlom YCrPOA.

Voae, AM 600. cm,,
SnpHi pacxoiae 14 ei ........ 50-

L '2T VnPH paCXOAe 200 A19 .. ........... 150 200
I4. dana~bIw HHe noKa3aHHR ra3OaHanuI3aTop-a

H3-3a ra30a4HCrIIOqq yeTpOACTBa, AMW(
nPK aCXO~e 14" q, He 6ojiee . . . . 5 -

UnpH pacxo~e 200 i/1, Hie 6oaee . 0,3 0,3
5'Bec, x .. .. ....... ....... 11,5 15,5

Kpy: (1) . Temp:2rature or Via gas, supplied to qas-purifying device,

OC. (2) . Gas -prc~ssure bet,ra gas-scrubbing device, kg/cm? (kN/ni2).

(3) . Flow of gas, %,/'h. (4) . Pressure dif feren'tial in gas-scrubbing

device, urn water. rr'. (t5). witri flow rate. (6) . Vbh.A (7) . 'i/h, are

not mor'-. (83) . Wi(Jht, KS.

Filt, r control FK.

Fil4-r (Fii. 51) i : inzend~u ior the cont rol/c heck ing of the

clealiir-ss of jas---ous mixture dad its cleaning./purif ication from the

mec1'~inici imnuritips. By tie tiltering element/cell of control room

It Js roI~aq.' by thm- i.n saries Smolensk plant of the resources

of automn'tion.
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Fiq. 51. Filter control FK(.

P~iq4e 135.

Fuitn men 1 tech nical speciE icitions.

f low Of jas, Irh... to )u0.

AmIlient t-rnVrature, 11C .. d- 33.

clqarancF , m~m .. luxz)bx4 .

te--kht, k

Filt~pr of air ~-O

Fil -r (Fi 1. 52) 1.3 Liito-lalea ;-oc rcleininq from mloisture, oil
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and dust of thp compressed air which can be used for the ejection off

the analyzed gaseous mixture, ventilation of the housing of sensor

gas analyzer or for the feed± of diiferent pressure-operated devices.

it is released by in series Baku Instruaent building plant.

Fundamental technical specxfications.

Air pressure, passing through the filter kgf/cm3'0... 3-10.

(300- 1000).

r'low of air, 1./h ... to 1U00.

The pressure differential on filter, kg/cm2 (kN/m 2) , is not less:..0.5

(50).

Clearance, mm ... 165x118xb7.

Weight, kg .. 0.8.
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Fig. 52. Filter of air IV-10.

Page 136.

4.2. Stimuli of: flow rate.

* Stimuli of flow rate PR-i, PR-i, PkH-8, PR-11 and PR 12.

Stimuli are intended for the safeguard of the necessary flow

rate of the analyzed gaseous mixture within the gas analyzer and are

established/inst alled in the gas di.agram within the gas analyzer,

In then

are used rotary pumps with dri.ve from asynchronous electric motor.

The stimuli of flow rate PR-3, PR-7, PR-11 and PR 12 are used
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during the analysis of the gaseous mixtures, which do not contain

agressive admixtures/impurities, but the PR-8 is intended for the

mixtures which can contain agressive admixtures/impurities.

Stimuli PR-11 and PB-12 have the vibration-proof, shock

resistant and water-proofea periormance, they (as the PH-8) normally

they work under conditions of swing and inclinations/slopes on angle

to 450 .

The victors of flow rate are intended for a work in the

following environmental parameters:

temperature, 0 C ... 5-50.

relative humidity, o/o ... to 98.

I

I
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Fig. 53. Stimulus of flow rate PB-3.

Page 137.

Fundamental technical specifications of the stimulus of flow rate

PR-3 (Fig. 53).

I The rarefaction/evacuation in the place of sampling, created with the

flow rate of gaseous mixture 60U0$/h, kg/cm2 (kN/02 ), is not less

0.3 (30).

Productivity with the discharge JU mm Water, see, $,/h, not less

1200.

Supply voltage at the frequency of 50 Hz, V . 220/380.
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Required power, ... 120.

Clearance, mm ... 370x200x204.

Weight, kg ... 12.

It is released by the in series Smolensk plant of the resources

of automation.

Fundamental technical s~ecificiations of the stimuli of flow rate PR-i

(Fig. 54) and the PR- (Fig. 55).

~PUPOMMM 9 MO16Oa OT6MW, Co-
BUS ps POAO~ ragoal cme-

CM 180 A/i neIrf~
3 A /a) He meHee 0,15 (15) 0.15 (15)

(~'lp~bomeaaocmb npu pa3piucem5)10mm AX uu CM., A114aMcMMe.. 2 7
10fkja~ A a oe m44 m e 20 "am

0raipmu, AM..........96x135x160 185x106x129
koft. XW. .. ........... 6 4.3

Key: (1). Thp rarefaction/evacuation in the place of sampling,

created with the flow rate of~ gaseous mixture 180 1/h, kg/cm 2

(kN/2 2 ), is not less. (2.. Proauctivity with discharge 10 an of

water. Cu. S/h, it is not less. (3). Supply voltage at frequency of

S0 Nz, V. (4) Required powerLJA (5). Clearance, mm. (6). Weight,

kg.

They are released by the in series Vyrusk plant of gas analyzers

and by the Smolensk plant of the resources of automatic equipment.
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Fig. 5. Fig. 55.

Fig. 54. Stimulus of flow rate PB-7.

Fig. 55. Stimulus of flow rate PH-d.

Page 138.

Fundamental technical specifications of the stimuli of flow rate

PR-11 and PR-12.

UPa UiMMM a wecie o pa pe ffWf.lP-l np-a,
" C/,-.,, (004./' w 0AUo. .PH

PaCXo0 roa"oR cuecu
I 18' me ne:ee ........ .... 0,3 (30)42"A/q. e meK-e. ....

' ,I le MI e .. ................. 0,03 (3)
400 rq. .. 20220

(4flrp6jseal O4ln.n 110 66(1aBc.pmj, am ........... ...... 248x72diag 120×x60X1?6

("D.ec. ........ . . . 4.5 2.8

Key: (1). Rarefaction/evacuation in the place of the sampling, kg/ca2

(kN/mZ), crp.tr with the flow rate of gas mixture. (2). Z/h, are not
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less. (3). Supply voltage at frequency of 400 Hz, V/. (4). Required

power, W . (5). Clearance, me. (6). Weight, kg.

Delivery pump of gas pneumatic PUG-1.

The delivery pump of gas is intended for supplying the

test/sample of the analyzed gaseous mixture into the sensor of gas

analyzer. Delivqry pump is membrane/diaphragm type explosion proof

pump with the pneumatic drive and is established/installed in

dangerously explosive rocas in the following environmental

parameters:

temperature, Oc ... 5-45.

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

Delivery pump can be used for tae gases, not corrosive of the

materials from which the manufactured parts of delivery pump,

contacting with gaseous sedium (steel Kh18N9T and teflon). Delivery

pump is established/installed before the gas analyzer according to

the diagram of gas connections, represented in Fig. 56.
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Fig. 56. Delivery pump of gas pneumatic PIG-i. The diagram of the gas

connections: 1 - filter of air FV-10; 2 - control panel PDIJ-2; 3-

damping capacity (not less tnan 10t.); 4 - pneumatic delivery pump 01

the gas ; 5 - valve/gate; I - compressed air; II -input of the gas;

TTI - yield of gas into gas analyzer.

Page 139.

I-'is released in series Aexperimental design office of

automation (OKBA).

Fundamental technical specifications.

Productivity of delivery pump, Slh ... 200.

Pressure on output, kg/cm2 (k14/m2).

during rarefaction/evacuation in the place of sampling 0.1
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kg/cm2 . 015 (15).

at atmospheric pressure in the place of sampling .. 0.3 (30).

Pressure of the compressed air for the feed of pneumatic actuator,

kg/cm2 (kN/m 2 ).I

for an amplifier ... 2 +-0. 2 (200 +-2 0).t

for a generator ... 1.1+-0.1 (1104-10).

General/common/total flow rate of air, which ensures the work of

drive, S/h ... 3000.

Clearance, mm ... 300xlb~xlbO.

~. I Weight, kg ... S.

Air removal jet VEZh.

Ejector is intended for the suction of the analyzed mixture

through the gas analyzer. Ejector is released in two modifications:

VEZh-1 (with housing from orass LS-59-1) and VEZh-2 (with the housing

made of steel Kh18N9 and Kn18N9iT). For the work of ejector necessary
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are the compressed air by pressure 1.5 kg/cu2 . if the sucked gases

form with air combustible or dangerously explosive mixtures, air

should be roplaced nitrogen. Ejector is installed after the sensor of

gas analyzer and they connect up q4s line according to the diagram,

indicated in Fig. 57.
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Fig. 57. Air removal jet VeZui. Tae diagram of the gas connections: 1

- filter of the air; 2 - control panel; 3 -air ejector; I-

compressed air; HI from the sensor of gas analyzer.

Page 140.

Completeply with ejector dre supplied: control panel PDIJ-A and

filter of air FV-10.

6-I:
1+ is released by the in seriesA experimental design off ice of

automation (OKBA).

Fundamental tschnical specifications.

Flow of gas, lJ/h ... 200~.

Rarefaction/pvacuiation in gas line, provided by ejector, kg/cm2

(k N/m2) .. 0. 08 (8).
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Clearance, mm . 10 5x6 5x27.

Weight, kq ... 0.3.

4. 3. Reqgulators and indicators or flow rate.

Flow regulator of gas RRG-1.

Flow regul~ator (Fig. Jd) iLs intended for the stabilization of

the prescribed/assigned flow Late of the agressive time in the line

Of its supply to gas analyzer,
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Fig. 58. Flow regulator of gas HHG-1.

Page 141.

Regulator is prepared in two modiLfications: RRG-1A and RRG-1B. Flow

regulator RRG-1A is intende~d for the gases, which do rnot destroy

steel Kh18N9T, illoys K40NKhZ , NJoKhT1OF 8 and polyethylene. Regulator

is calculated for work under dangerously explosive conditions at an

ambient temperature from 5 to 500C and relative humidity to 80o/o.

Regulator is assembled on panel or panel near the instrument, in

assembly with which it wcrxs.

it is rele ased in series oy plant "TeplopriborS (Ulan-Ude).

Fundamental technical specif icaiti.ns.
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Limits of the adjustment of flow rate (by air), t/h ... 1-200.

Tuning precision of flow rate, o/o ... +-2.

Temperature of qas at the input into regulator, oC ... 5-45.

Gas pressure on input into regulator, kg/cmz ... 0.2-(-0.05).

,-(.,inimum pressure differential in regulator, kg/cm2 (kR/me)...

0.025 (2.5).[

Change in the gas flow, o/o.

with a change in the pressure to regulator on every 0.05 kg/cm2

: o~o +-1.

with a change in te ambient temperature and gas for each of 5

0C in interval of 5-45 0 C ... +-2.

Clearance, mm ... 106x108.

6--Weight, kg ... 1.9.

Flow regulator of gas RBGPM-2.
Regulator (Fig. 50) is intended for the stabilization of the

prescribed/assigned gas flow, not corrosive of the materials from

which it is prepared.
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Fig. 59. Flow regulator of gas URGPN-2.

Page 1L42.

Regulator is released in thie general-purpose (non-explosion proof)

model and is establishpd/installed i.n explosicn. proof rooms with

ambient temperature from 1U to 500C with relative atmospheric

humidity not more than 80o/o. Regulator is assembled on panel orI panel neat the instrument, in assembly with which it works.

is relt-ased by the in series'texperimental design office of

automation (OKBA) .

Fundamental technical specifications.

Limits of the adjustment ot flow rate (by air), J/h .. 2-20.
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Temperature of gas at thie iaput into regulator, 0C ... 10-50.

Pressure of gas, kg/cm2 (icN/m 2 ).

it the input into regulator . 0.2 (20).

at output from regulator .. 0. 1 (10).

Minimum pressure differenti.al in regulator, kg/cm2 (kN/m2) .. 0.05

(5).

Change in the gas flow, o/o:

with' a change in tepressure toregulator on -250/0 rm .

kg/cm2 ... +-0.5. tet nfo

with a change in ttie ambient temperature and gas for each of

+-50C in interval of 10-500 C ,.-2

Clearance, mm ... 210x140x125.

Weight, kg *me 4.

Flow regulator RE-14.
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Regulator (Fig. 60) is intended for stabilization of the flow of

the analyzed gas througn tna qas analyzer. Regulator normally works

in the following environmental parameters:

temperature, 0 C .. 5-50.

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

atmospheric pressure, mm H9 (xN/mv) ... 750+-30 (100+-4).

(I
.1

I.
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Fig. 60. Flow regulator vf gas 31-4.

Page 143.

It is released by in series Smolensk plant of the resources of

automation.

Fundamental technical specitications.

Value of adjustabls flow rate, '1/n ... 30.

Tuning precision of flow rate, 0/0 ... +-5.

Temperature of gas at the input into regulator, 0C *.5-5O.

Gas pressure on input into regulator, kg/cm2 (kN/m2) .. 0.2-2

(20-200).
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The pressure differential in regulator, kg/cm2 (kN/m2) ... to 0.15 L

Clearance, mm ... 155x112x07.

r

Weight, kg ... 1.8.

Ratio regulator of gas flows RSG-3.

Regulator (Fig. 61) is intended for the automatic stabilization

of the relationship/ratio of tue flow rates of two different flows of

gases during the supplying to tneir mixture into gas analyzer.

Regulator can be used for expanding the scale of gas analyzers due to

the lilution of the analyzed gas strictly established/installed

proportional quantities of gas of diluent and for the automatic

preparation of gas mixtures wita tae maintenance of the permanent

relationship/ratio of the flow rates of two components of this

mixture, relationship value can have several prescribed/assigned

values.
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i/

Fig. 61. Ratio regulator of gas flows RGS-3.

Page 14I4.

Regulator has a set/dLaling of the calibrated chokes/throttles,

which gives the possibility to obtain twenty different

relationships/ratios to caange the flow rate cf 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 work in the following environmental parameters:

temperature, °c ... 5-45.

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

Regulator is assembled on panel or panel near the sensor of gas

analyzer.

I
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X+ is released of special order by the experimental design

office of automation (OKBA).

Fundamental technical specitications.
r

Pressure of analyzed gas on input into regulator, kg/cmz (kN/a2)..

0. 04 - 0. 19 (4.19).

minimum pressure differentidi in regulator, kg/cM2 (kN/m2) .. 0.035

(3.5).

Maximally possible error in tue maintenance of the

prescribed/assigned relationsaip/ratio of flow rates due to the

static error for regulator, o/u - +-1.

Clearance, mm' ... 12Ox15ix19b.

Control panel PDIJ-A.

it is released by the in series Baku Instrument Making Plant.

it is intended for the feed oi pneumatic devices by the
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compressed air of the prescribed/assigned pressure or for remote

control of actuatingq mechanism4. Panel provides a smooth change of

the pressure at output within tne limits of 0-1.5 kg/cmz.

Control panel (Fig. 62) i3 structural/design assembly on the

general/common/total panel of the pressure reducer of air and

manometer.
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Fig. 62. Control panel PDLJ-A.

Page 145.

For the feed of panel necessary are the dry, purified air by pressure

from 2 to 10 kq/cmz with the air flow rate to 1000 J./h. Panel is

intended for a pan,'l mounting. Fastenings are supplied completely

with panel.

Clearancq, mm . 136x112x7b.

Wseight, kq ... 0.6.

Indicator of flow rat;? 81-1.

Indicator is intended for the control/checking of the flow rate

of gaseous mixturas at atmospheric pressure in system.
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f
It is rclaased by the in serias Smolensk plant of the resources

of automation.r

Fundamental technical specifications.

controllable/controlledi/inispected flow rate (with the

temperature or gas arnd or anviroament of 20i--50 C and atmospheric

pressure), J,/h ... 30.

Clearance, mm ... 1b0x55x2d

Weight, kj . 0. 3.

Rotameter glass RS-3A.

Rotameter (Fig. 63) is intenued for measuring of stable or

smoothly changing flows of thie 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, M 3 /g.

ebonite ... 0.00b-U.06.

duralumin anodized .,. 0.01-0.1.

steel of 1KH18N9T... O.0a-O.i160 .o9 - 5."

Maximum permissible operating pressure, kg/cmz (kN/mz).

for a liquid ... 6 (600).

for gas ... 4 (400).

Weight, k< ... 0.5.

4.4. Gas-distributing devices (fas 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
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present,) of the tests/saies or the analyzed mixture of four points

of one or several rooms anu return of this mixture after analysis

into the point of selection.K

The unit of distributing gas is released in two modifications

RB-3 anti RB-3A-D.

Unit RB-3 (Fig. 64) is intended for the gaseous mixtures, which]

do not contain agrtassive admixtures/impurities. Units RB-3A-D are

intended for th- agr-essive yaseous mixtures, which contain oxides of

nitrogen or vapor of dirfeienr iueis/propellants in limits to 40A

mg/f. units for propellant Vdi)otS are subdivided into RB-3V, RB-3G,

RB-3D have the appropriate blast shield through the gas circuit

depending on propellant comiiositioa.

Into the assembly oi tue unit of distributing gas enter: the

unit of distribution, filter control room (4i pieces), fire barriers

(8 pieces for modifications HJ-JA-D)

The unit of distributing gas normally works in the following

parameters of gaseous mixture and surrounding air:

temperature, by OC..5..SO.

relative humidity, 0/0 ... to 98.

Instrument can also work under conditions of swing and

inclination/slope on angle to 4.,)0
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Fig. 63. Fig. b4.

Fig. 63. Rotarneter jiass RS-3A.

Fig. 6'4. Unit of distributing gds dB-3.

Page 14~7.

All units hive the vibrdtiLou-prof, shock resistant, water-proofed

performarnc~. Tho electric circuit of thp unit of distributing gas

(Fig. 65) , consists of tha cains of electric motor and signal lamps

of the Points of selection. Upon tiring of engine (by switch KV-2)

qaspous mixtur- is selected/taken automatically from~ each of four
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points with the prescribed/assigned cycle time.

For the permanent selection of gaseous mixture in one source the

engine is disconnected, ana the signal lamp, bonded with this point,

remains connected all the time of the selection of gaseous mixture.

To unit can be connected the remote signalling device, which

indicates the number of tae 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 in series Vyrusk plant of gas analyzers'.

FOOTNOTE 1. This plant releases the unit of distributing gas RB-5 in

two modifications;ARB-5A, intended for a work under the same

conditions as respectively units RS-3 and RB-3A and having analogous

design concept.

In contrast to unit RB-3 in unit RB-5 duration from boron of

test/sample at one point with tne automatic changeover - 2 min.

ENDFOOTNOTE.
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Fig. 65. Electric circuit of tue unit of distributing gas RB-3: I-

to the contacts of signalling device.

........
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Page 148.

Fundamental technical specifications.

Duration of selection from one point with automatic changeover, min

.. 3.

The complete cycle of selection from 4 points, min.. 12.

*The resistor/re'sistance of gas pulley tackle with the flow rate of

gaseous mixture 210 Z/ h , m m o & L' (kN/n 2)

for modification Rb-3, not more than ... 160 (1.6).

for modification Rs-.3A-i it is not more than ... 240 (2.4).

Supply voltage with frequent of 50 Hz, V .. 127.

Required power, W, not more than ... 15.



DOC 79180109 PAGe

Weight of unit on panel, xg ... Id.

Change-over switch gas GP-1.

Change-over switch is intended for automatic consecutive supply

(when 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

performance V3G and can be established/installed in the rooms of

Sclass V-I3 , Change-over switch normally works at the following values

of the parameters of the gaseous mixture and the environment:

temperature, OC ... 5-50

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

'1
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Fig. 66. Change-over switcal gas t P-1: 1 -disk with the numerals,

which correspond to the numiber ot working valve (point of selection).

Page 149.

Change-over switch can worx in the media, not corrosive of the I

materials from which is prepared the instrument (steel Kh18N9T,

rubber of brand 205 and p~lycalorovinyl plastic material).V

The number of the point of selection at each moment/torque is

determined from plank I witn the numerals (see Fig. 66). Numeral,

which is locatal against rrow/poinlter 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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X? is released by the in series experimental design office of

automation (OKBh).,

Fundamental technical specitications.

Maximum pressure (rarefdcticn/evacuation) of gas on input into

change-over switch, kg/c z (kN/mz) ... 0.15 (15).

Maximum gas flow from each point, q./h ... 200.

operate time of each wcrk±ng valve, s ... 60.

The pressure differential in vaives, kg/cm2 (kN/m2) ... 0.005 (0.5).

The complete cycle of selection in six points, min ... 6.

Supply voltage at the frequency ot 50 Hz, V .. 220.

Required power, W ... 12.

Clearance, mm ... 390x360x189.

Weight, kg ... 10.

.1
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Change-over switch pneumatic tae PP-8.

Change-over switch is intended for the consecutive automatic

connection of eight points of the selection of the analyzed gaseous

mixture to sensor of gas andlyzer with the preliminary purging of

bleed line before its connection. 4ith 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 it again with this or any other point, and

to also reduce the number of bypassed 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 device is equipped with the signal indicator, which

indicates the reference numoer of the working line (point of

selection).

Page 150.I

Pneumatic change-over switch PP-8 is explosion proof device and

can be used in dangerously explosive rooms. Change-over switch

normally works at the following values of environmental parameters:

temperature, 0c ... 5-50.
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relative humidity, o/o ... to 80.

Change-over switch can worn in the media. not bringing about the

corrosion of th? materials trom wnich are prepared the valves (steel

Kh18N9T, teflon, polychlorovinyl plastic material).

For the work of pneuaatic bypassing device of change-over switch

necessary are the compressed air by pressure 1.4 kg/cm 2 . The overall

diagram of the gas connections o the change-over switch of pneumatic

the PP-S is shown in Fig. b7.

Lr-f is released of speciai-order by the experimental design

office of automation (OKBA).
1:

-- ---I' : " J ' -h "
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Fig. 67. The overall diagrdln ot the gas connections of the

chanqe-over switch of pneumatic tne PP-8: 1 - point of the selection;

2 - unit of tho pneuratic vdlves; 3 - pneumatic bypassing device; 4S

manometer (2 Di~ces) ; 5 - line or the supply of test sample; 6 - gas

analyzer; 7 - linp of tae purging; 8 - air removal jet; I

compresse~d air.

Page 151.

Fundamental technical specitica~tious.

Gas prassure at the input into valves KP-8, kg/cm2 (kN/s 2 ) .. from

-0. 1 (10) to 0. 3 (30).

.'axiuum qas flow from edcn p-oint. IL/h .. 200.
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Duration of selection fcoa ona point with automatic changeover. min

.75-5.

The complete cvclo of salection trom eight points, min...6-40o.

Maximum distance, m

from the bypassing device to the unit of valves ... 300.

from the place of admplinq to the unit of valves ... 50.

Clearance, mm

the pneumatic bypassing devices UMO-8 ... 320x240x535.

the unit of pneumatic valves KP-8 ... 225x216x103.

Weight of pneumatic bypassi ig device, kg ... 3S.

4.5. Units of auxiliary devices (package units).

Units of adjustment and tiltration B-I, B-3, B-4, B-5, B-7, B-8.

Units are intended LoL contLol and control of the flow rate of
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the analyzed gaseous mixture, arying, cleaning/purification from

agressive admixtures/impuritries diii checking of the cleanliness of

gas, supplied to gas andlyzar.
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521

Fig. 48 Un4t 4fajsm a itaio -,33ad34 h

diagrams ~ ~ ofgscnetcs itr hmcl itr

dres 3 - 0~o /puatr 0 0oaee ,5 -vlegt ;I -s pl

to ~ ~ ~ ~ ~ ~ ~ .th oto itip 1-dshrg/ra fgs

whi. 6.onints o agrussivnt adiitraion Bii u- ndt B-3. TndBe

d iagramts wias oisetgases 1ithoutt he rsica;2ve itr

Unmixtits/inirt,:s B-is6- and B-8 -r ue in syste-ms with hryis gases

without agressive admixtuzas/inpurities. The diagrams of gas

connections of '-ha 3eparate elaments/cells of units B-1, B-3 and
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B-L4 are -shown in Fig. U8. All units are intended for a work at an

ambient tpmp(,eraturc from 1U to 300c. Error in the flow-rate control

of i~as mixture +-20o/o. Tu funameintal characteristics of gaseousr

mixture hefor.-, and aftpr tne unitms of ad just ment and filtration are

given in Table 7.
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lble 7. Characteristic of jaseous mixture before and after the units

of adjustment and filtratun.

4 
Pae.a D -4 (4 (t!-r 11 -Ix srocoap-

npHmUeccA. glj3 m S eIN, e 13 . .m (a1 t ah..nu-
Tun -A-aJeNe "WrnAoTH , H14A PaCAoA

6~ioxY (paapeuce~ue) K ' ra00lA

B-3 0,01 30 0,06-0,2

0,01

5-4 0,5

05 0,2-1,5 0,5; 0,7B-5 15 30 -1-0.02-0,02

B.7 0,001

0,001
5-8 0,5

Key: (1). Type of unit. (2). Content of aressive

admixtures/impurities, g/M3 . (3). Water content, g/m3. (4).

Overpressurp (rarefaction/evacuataion), kg/cm2 . (5). Density, kg/m 3.

(6). Nominal flow rate of gaseous mixture, i/min. (7). at input. (8).

at ou+put.

Clearance and weight of units are shown below:

(Tmn 6aa (.' ra6apKTi. Am c)w. MC

5-1 1050x330x 180 26
5-3 720 x 330 x 182 22
B.4 486 x330 x 182 19
6-5 995x295x167 23
6-7 715 x 295 x 167 19
B4 317 x 295 x 167 16

Key: (1). Type of unit. (2). Clearance, mm. (3). Weight, kg.
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Paqp 153.

Units are released by the in series by Vyrusk plant of gas

analyzers and bv the SmolensK pdat of the resources of automation.

Unit. of control/checking j3-12.

Unit B-12 (Fig. 69) is intended for checking and controlling

flow of the analyz;-J gaseous mixture, and also the checking of its

cleanliness. Tha unit or cnac~ing is used for a work with the dry

pure/clean gaseous mixtures, wnich do not contain agressive and

mechanical impurities, at a srai~e pressure in system.

It is releas-:1 by the in series Vyrusk plant of gas analyzers

and by thp Smolensk plant or tae resources of automation.
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Fig. 69. The unit of cheCKIUq d-Le: 1 - rotameter; 2 -valve/gate

locking; 3 - filter the controi room; L4 -valve/gate, blocking and

regulating.

Page 154.

Fundamental tichnical specifications.

Error in the flow-rate conti, 0/0 o +-20.

2'
Nominal flow rate of the qdseous mixture through unit, %/h

18-120.

Oper~itinq pressure, kq/cm-' (KN/m 2 )

with wo~rk in closed systew . to '4 (392).
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with work on discharge/breat in the atmosphere ... to 0.5 (49).

Temperature of gaseous mixture and environment, oC ... 10-30.

Weight, kg ... 2.5.

Unit of gas supply BPG-z.

Unit BPG-2 (Fig. 70) is ltended for the selection of the

analyzed mixture from placement ana its supply with the constant

velocity into the sensor of gas 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

attendant or wall mounting. Instrument has the general-purpose

(non-explosion proof) performancd. The unit of gas supply normally

* works with following parameters of the environment:

temperature, OC ... 10-45.

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

If is released of special order by the experimental design

at
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office of automation (OKBA).

Fundamental tchnical specifications.

Z

Limits of ths adjustau±e Llow rate of gaseous mixture, J/h

20-60.

Parameters of the analyzed mixture

temperature, oC ... I0-4,3.

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

Supply voltaqe with frequent of 50 Hz, V .. 220.

Required power, W ... 5.

Clearance mm ... 320x220x144.

Weight, kg ... 4.

I -. "
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Fig. 70. Unit Of gas supply Bki-j with the open cover/cap.

Pagp 155.

4.6. Other auxiloplo.

Installation for saturatioi ana drying of the indicator tape of gas

analyzer TJPL-1M.

Installation rUPL-1N tFig9. 71) is intended for the preparation of

indicator tape for use/dipp1l.cation in photocolorimetric gas analyzers

FKG-2, FKG-3, (GSF-3, etc. The preparation of tape consists of its

saturation in the dppropriate :iutionls and the subsequent drying in

heating device.

installatt-or can WOLK in explosion proof room with the following

envirorm,-nta. parameters:
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temperature, °C ... 10-4U.

relative humidity, o/o ... to 80. r
The electrical connections of installation are assembled in

accordance with thei diagram, yiven in Fig. 72.

4r is released by tha in series experimental design office of

automation (OKBA)

Fundamental technical speciticdtions.

Width of belt, mm ... 13.

Speed of the motion of tape, mam/min ... 30.

The absolute humidity of the aried tape, o/o ... 5.

the temperature, provided oy neating device, oC ... 50.

Supply voltage with frequent of 50 Hz, V ... 220.

Power of heating device, W ... 24U.

All installations, kg ... 15.
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/ 

F

Fig. 71. installation UFL-1M; 1 - bath with solution for the

saturation; 2 - housing; J - tape drum; 4 - the contacting

thermometer: 5 - electrical h1ariag device; 6 - tape-drive mechanism.

Page 156.

Machine, tapa-impregnating, MLP-2.

Machine is intended tor the preparation of indicator tape for

gas analyzers. The preparation of tape consists of its saturation in

indicator solutions and suDsequent drying and coil/winding of the

reel/cylinders of the estdbiished/installed size/dimension to spools.

Machine operat-s automatically (periodically) and can be used for

saturation with the indicator solutions, not agressive to

polyethylene, fluoroplast, polyvinyl chloride plastic and organic

glass.

.1
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Machine can work in explosion proof rooms with tha following

environmental parameters:

temperature, 0C ... 1J-bO.

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

Tape-impregnating machine consists of installations UPL-3 for

the saturation of tape and electron relay ElR-1. In machine is

provided for thp possibility to change in sufficiently wide speed

range of broaching tape, duration and temperature of its drying.

.1i
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,4 t

Fig. 72. The schematic of tne electrical connections of installation

UPL-1M: 1 - electric motor; 2 - transformer; 3 - the contacting

thermometer; 4 - heating device; 5 - electronic relay.

Page 157.

ri is released by the in series experimental design office of

automation (OKBA).

Fundamental technical siecitications.

Width of belt, mm ... 13-22.

Rate of broaching belt, cm/ain ... 10-20.

St he temperature, provided by heating device, oC ... 25-65.

.1
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Accurdcy of thermostatic cuntroi ot air flow, oC ... -1.

hir pressure on input into arier, Kg/cm2 (kN/mZ) ... to 0.05 (5).

Warm-up periol of machine, uLIn ... 15.

Supply voltawie at the trejuwncy ot 50 Hz, V ... 220.

Required power, W ... 2nO.

Cle-ararcr UPL-3, mm ... J4x24x~o5.

Weight of machine, kg .. .

Installation for the prepdratiun of gaseous mixtures UPGS-I.

Installation TPGS-1 is standard and is intended for preparation

by the static mothod of tae compttible explosion proof binary gaseous

mixtures of the prescrived/asspkeu compcsiticn, utilized for

individual calibration and didl test of the automatic gas analyzers

the operating principle or waica provides the

retentior/prEservation/maintau~lnj the composition of the mixture,

I
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which er.tprs the sensor. PLepared gas mixture must not interact with

the material from which is prepared the installation.

Irstallaion UPGS-1 ' aii ae used during the calibration of gas

analyzers at ill staqeE oz tneir development, with certification at

th& tajc- ot i;su-, and diso sioes KIP for checking tne correctness

of readlnqs of analyzer6.

In the assembly of tae iastdilation enter: containers glass ones

to 2 ar] to 2)1 mL (on 4 9ieces) , Luallast capacities to 50 and to 240

al, stimulus of the gas 1ow and attachment for calibrating the total

Volume.

The material of all fundamental assemblies and connections of

installation - jlass an iiuoruplast, which reduces to minimum the

sorption and t1- reaction ot thbst materials with the components of

uix ur e.

Paqp !'R.

Installition, portabit, fo tne periodic effect/action. All

elem~nts/cell of instalatiot avc stacked in wooden case with

knoh/amr/haril1. The presdrce in istallation of four doubled and

preliminarily -alibratea cuitdaneLs for the determined component and

- - ---------MM----------
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two for ballast gas, and di.,o tnflt utilization of dual dilution makes

it possible to simultarneous.Ly ccmjpose four different mixtures with

the concrntrations ot anaiyzed coajponent 25, 50, 75 and 1000/0 of the 1

scalp range of the caliLcdt-,d instrument.

The process of the preparation of gaseous mixtures consists itto

the following. In one of tiie cdli~iated fitted capacities they

select/tak,- th- dete=rminea comenefnt, equalize pressure with

atmosphe-ric, blow entire line "~y Jds - diluent, they close diagram to

spnsor anti forc~dly --s agitatedi itself the obtained mixture in closed

volume.

The ratio )f the volume o! taie determined gas (component), led

to standard conlitions, to the toa-l calibrated volume is the ~measure

for concentration.

is rpleasel of special oraer by the experimental design

office of automation (OK8A).

F'inda-mnfnal technical specifications.

Range of the prspared concentrations, Vol. o/0

do diI4 e" illutioa . 0.5-73.
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during the second diiutiou ... 0.003-53.

An errcr in 4 hce preparea aixtures aoes not exceed, 0/0

during the- first dilution .. +-0.5.

during tho second diiUL1on +. -1.

Voltaqe of supply (pumv) witn rrejuency 50 Hz, V *.220.

ClearancP of cas(e, mm ... 49Ux'470x150.

Wight, kq 7.

Page- 159.

9. Instruments and auxilo1pie, produced by foreign firms.j

in section ar,? led technical and operating characteristics of

automatic gas analyzers ana auxiiojle to them, produced by the

leading firms of the FPo and USA, d operated by some enterprises of

F chemical and pptroch-micai industry, for the monitoring of the air
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medilum of industri-1l rocms.

G.as analyzers UJras 1 and U.Las 2.

Instruments arc intenucd zor the continuous automatic

measureme~nt of the cont%=nz of diirerent by two- and polyatomic gases

and vapors, includling sulfurous ana chlorine connections in entire

range of concentrations trom 0 to 100 Vol. 0/0 (for vapors from 0 to

saturation) in technological mixtures, and also in air of industrial

rooms. (;as analyzrcrs caniiot b~z appied for measuring the

concentration of the diatomic gases which do not have an absorption

band in infrared spectrum N., U,0 112 , Cl2, 9tc.

The operating principia of gas analyz,'ers is based on the

property of hetqroatomic jgases (consisting of different forms atoms)

to absorb, infrarsd rays in spscitic, specific for each gas spectrum

bands.

The? flows of infrarea Lrays tzom emitter pass simultaneously

through workirnq and compardtive can~wbers/cameras. Comparative

chamber/camera is filled with nitrogen, which does not absorb

infrared rays.

Page 160.
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Through the working cnamber fiows/occurs/lasts the analyzed

qaseous mixture, which partially ausorbs the flow of infrared rays.

In passing by both chamters/cameras, flows fall into radiation

detector. Difference in tue intensity of two flows (through working

and comparative chambers/cameras), that depends on the concentration

of the d-termined compcnent, is established/installed by radiation

detector and is converted Lnto tne electric measured value, supplied

to secondary instrument.

The chambers/cameras or gas analyzer are prepared from gilded

glass, most important parts - made of aluminum and stainless

chrome-nickel steel. This maes it possible to use instruments for

the analysis of a essive gases.

All nodes and units ot gas analyzer Urasl (Fig. 73) are mounted

in the dust-splashproof jacKet from light metal with the closing

door. On tho upper siip ot jacKet are located four stuffing-boxs seal

for thp inlet/introduction of electric cables, on lower - uniting

pipelines for d-livery and removal/outlet of the analyzad gas. In the

gas analyzer Uras 2 (Fig. 74) in contrast to Uras I is provided for

three-dimensional/space separation of gas-analytic and electrics.



Fig. 73. " as analyzer Uzas 1 with the open cover/cap.

Palle 1F61.

Thev are found in one hous~aqy out they are divided by partition and

havr tho separatp scr, wc-a Qn coveLs/caps (panel). Irn the lower part

of the housing is located tne yas-analytic system of instrument, in

upper are located the anipirler, dial instrument and other electric

assemblips.

Firm "Hartmann rrA Braunf" devaloped the special version of

instrumqnt llras 2 exFlosioa pro)of performances. In this instrument

qas and olectrics are also divided and arranged/located in two

airtigjht contain'mrs (Fiy. 75). Is to the left arranged/located
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gas-analytic part, to the rignt - alectric, in the middle part is

built in the indicator. Ga aaalyzers are intended for a wall

mounting or panel.

Producer: firm "Hartanann andt6raun" (FRG)

Fundamental technical specifications.

Fundamental error, o/o from zue range of the measurement ... +-3.

Time began controls, s .. .o.

Time lag of readings of gas analyzer, s ... 10.

Threshold of response, o/o at the upper limit of the measurement ...

0.5.

Permissible temperature of that surrounding medium, oC:

gas analyzer Uras I ... 10-35.

gas analyzer Uras Z ... I0-45.

The flow rate of analyzed gaseous mixture (are possible other flow

rates), 1./h ... 30 or 60.
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Fig. 74. Gas analyzer Uras 2.

Page 162.

Pressure of analyzad mixture (excess), kg/cm2 (kN/in2) ... 0.02-1

(2-93)

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

Required power, W

gas analyzer Uiras I ... 225.

gas analyzer [Ires z ... IOJ.

Weight of gas nalyzer, k9

Z

iJ
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Uras 1 ... 25.

Uras 2 ... 31.5.

Instruments tras 1 and Uras 2 have the minimum ranges of the

measurement of concentrations (into Vol. 0/0) for the following

determined components:

Una I Ur 2

'.A.... x .......... 0-0,1 0-0,1k , Auera.nhAerxA .......... 0-0,25 0-0,1

JAuewmem ............. 0-0,02 0-0,05
ALieTo. ................. - 0-0,04

-'bLen3o0A ............. ... 0-0,06 W:) 0-003 6"
(v)eH3HH ......... . . .. 0-1,0 a/.p! 0-0,5 a/u3

,41 ByrTaa. ... .......... .0-0,02 0-0,02
: fCKCa . ............. 0-0,03 0-0,01

'renTaH ............ ... 0-0,02 0-0,01
Q'BluyoKxHc yriepo~a . ... 0-0,005 0-0,005

,:'3aKcb a3 'a . . .... 0-0,05 0-0,005
,MeTaH ..... .......... 0-0,02 0-0,02
, MeOaA . ........ ... 0-0,07 0-0,07
( Me'rne1xnopHA, . .. . .. 0-0, I 0-0.1I

, )OKHMC yraepoia ...... .. 0-0,01 0-0,01 e
(",0nap,. pacTropHTeeR . . .. - no oco6Osy

Tpe~oaHwlo
M rlponaH .............. 0-0,02 0-0,02

flnponm..eR.. ......... .. 0-0,2 0-0,2' "CepmtcTwA allri pitA. . ... 0-0,02 0 -0,02

,')CHHSb,,a KcjiOTa ..... .. ' 0-0,5 0-0,05
kepoyrepoA ....... .... 0-0,015 0-0,015 (6

(,JronyoA. . ......... .. 0-2,0 al/A 0-2,0 raIA
(;,-,Tpix.Jopm'.e , ... - no ocod6ou;-1

-~~ ipe6Doiuuo
,aj!opHcTMR oAopo. . 0-0,2 0-0,1

. .. . ..... . 0-0,02 0-02
. . . ....... 0-0,2 0-0,1 I

Key: (1). Ammonia. (2). Acetaldehyde. (3). Acetylene. (4). Acetone.

(5). Benzene. (6). Gasoline. (I). j/m 3 . (8) . Butane. (9). Hexane.

(10). Heptane. (11). Carbon dioxide. (12). Nitrous oxide. (13).

J .
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Methane. (114). Miethanol. (15). lotaylenqc chloride. (16). Carbon

monoxide. (17) . Vapors of olvents. (18). on special requirement.

(19). Propane. (20) . Prcjpyiene. (/-I). Sulfur an hydride. (22) .r

Hydrocyan~ic acil. (23). CdLLou disulfide. (24). Toluen . (25).

rriciiloroethylene.. (26). tydrogen chloride. (27). Ethane. (28).

Ethyleno. (29). Ethyl alconol.

Greatest range of the uedsurements: 0-100 Vol. 0/0, for vapors-

from 0 to saturation. Are possiole also the limits of measurement

with suppressed zero (for examplde, 60-70 Vol. 0/0) . Maximum

suppression 6:1.

Page 163.

Transition/junction from one determined component to another and in

accordance with one range or Aeasurement to another is feasible in

the case of replacing the separate nodes of instrument. Thus, for

instance, replacing measuring cuvettes (chamber/camera), it is

possible to change to anotner range of measurement, and replacing

receiver, it is possible to switca over to the determination of the

concentration of anotheL component.

Gas analyzer Jnor 2.



DOC 7918O10q PAU&

Instrumpnt is intended fuL ttu continuous automatic measurement

of the concentration of ciron monoxide, dioxide of carbon or methane

in different gaseous mixtures, and also in air of industrial premises

in entire range of concentrations from 0 to 100 Vol. o/o.

Th? operating principle ot yas analyzer (Fig. 76) is based on

measurement of the value of absorption determined by component of

radiation in thl infrared rtgion ot spectrum. A difference in the

spectra cf absorption ot different gases gives the possibility to

conduct selective analysis una component in complex gaseous mixtures

independent of a change in the concentrations of undefined

componpn ts.

The housing of instrument is prepared from sheet steel. Units

and nodes of instrument ari arranged/located on the reverse side of

the removing itself panel. On tne tront side of panel are

established/installed the knobs/buttons for zero adjustment and

instrument sensitivity. Entire tne optical part of the gas analyzer

is located in airtight chamoer/camera. Pcwer supply unit and

amplifier are carried out in tne torm of printed circuit on

semiconductors.

In qas analyzer there is a manual change-over switch of points

of the splection of *he analyzed mixture. In assembly with gas

analyzer is used secondary recoraer with signal (controlling) device.
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Fig. 7 5. Gas analyzer TUras 2 toxplosion proof model).
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Fig. 76. Gas analyzer Unor e wi~ ra pen loar.

0S

Fig. 77. Sch ,rnatic of cxteriial jds an'd Al1 -ctrical connEctions ef gas

analyzer Unor 2: 1 -gas-oieediny aevice; 2 -gas analyzer; 3-

secondary r-cori-r; 14 -i-aL

Page 165.
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Gas analyzr is assaiw±ea on wall. All gas and electric

connections are produced in tu, Lower part of the instrument. Fig. 77

depicts interconnection alagiraw or gas analyzer in the casz of its

use/application for tho aicklYSI or air in industrial rooms. In the

olace of the selection or tae anaiyzed mixture are hung out the

special gas-bleeding devices, wnicu consist of corrosion-resistant

meshed housing and built ,.n iizo iz ceramic filter.

Producer: firm "Maina&" jFhu).

Fundamrtai tecunical data

Fundamental error, o/o trom tan rang. of th, measurement ... by 42.

Time began reactions, s, it is not less ... 1.

Expenditurp/consumption ot anayzca gaseous mixture, 1/h ... 30.

Supply voltage at the frejuncy or 50 Hz, V ... 220.

Rlquired power, W ... 20.

~1



DOC = 79140110 PAG6

oil

Clearanc-, mm ... ]7OxICxzuU.

W,? Jight, kg q . 22.

Instrum-nt 4z La1cuiird z.u iollowing ranges of tha measurement

of the concentration (in vi. o/o) of the determined components:

e *Owcwb yraepom . 0-0,01; 0-0,03; 0-0,3;
0--1; 0-10.0-40; 0-10OG

Q2)Aayoxuwb yraepoAa .... 0-0,005 0-1; 0-5;
0-10, 0-20

to )A,8a .......... ..... 0-0,01; 0-0,1; 0-1;
0-3, 0-10. 0-100

K-y: (1). Carbon monoxiue. (2) . Cazbon dioxide. ( ). Methane.

On the demand of castoieL tne qas analyzer cai be calibrated for

determininq of propane, butan, oxide of nitrog3n and some other

gases.

;as analyzer CGCOG.

Instrumcnnt CGCOG is xnL-nizu tor the continuous automatic

measurement of the sanitary cuiceutrations of carbon monoxide in air

of industrial rooms and si.uaiinj about the achievement of the

limiting values of the e;n ir a component.

the operating principie oL instrum~nt is based on the

acousto-optical method or anailsis. The schematic diagram of

MMSMI
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instrum-?nt is -3naloqou!% tai. sUiiewdtic instruments of tfte type Uras

(see the oneratinq nrincip~ie ot g d nalyzers 'ras 1 and 'dras 2)

Page 166.

Instrum'-nt is usually caicu.LcT-J Iujr or,- ),)int of the sele ctior of

the analyzod mix,-urp; how--vL, at will1 of customer it can be

comploted by jas-t-outin d vicl to three points of

selectior. with -,r--tu~e . .. la igna1 panel for the indication. c;.

thr- Point of sr-l- ection. Po-6iji d.kso connc-ctior. to the instrumert of

The housingl of instrumb.nr is erepare d from stee, l plate. within

h-3using, to pl-i+-/slab ura za. taiiea all instrume nt units. If, upucer

part is estahlish: I/instaii;!a tae Lndicatinj device with siqnallingj

ievice and two tuim s: qrc (itorua. work of instrument) aad red

(excess of the parameter). bes;Ad=s thc! built in instrument is

possibie the connection or utat-r two instruments. Fig. 78 depicts

interconnection diagram oz Th - unitLs of qas analyze!r with the

selection of the analyzted wixture at three points (rooms) . The

mounting of gjas analyzer isi waii.

Producer: firm "Ha~tmnacn a;iu oraur" (FRG).
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Fig. 78. Interconnectioa *iiyr~im ot gas analyzer CGCOG (for three

points of selection) :1 - gcS ailyzer; 2 - diaphragm pumps; 3-

,jas-blepling d-vic~i; '4 - aii; 5 - s3ignal signal oanedl; 6-

oush-button. switch; 7 -aux:.liay r- lay; 8 - sire.n.

Paq-; 167.

T9asic tecflnica. uzLA.

Ranq-s of measuremant, Vol. u/u ... 0-10; 0-20.

Thrt-shold of r~nsponse,, 010 LrOil tii upun-r limi4- of the measuremc-nt

a. y
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The time lag of readings oz yds6 dnalyzc r, s, is not more triai± . 10.

Experdture/consumrtion cf c~adiyzc.. gaseou5; mixture, I/n . 60.

Am b iont temper-iturE4, OC ... Zroin -10 to 40.

Supply voltage at the trejueai oz 50 Hz, V . 220.

Required powe:r, WJ ... lIOU.

Clearance, mm ... 920x6U~xjzU.

weight, kg ... 75.

Gas analyzers Picoflux i di Picuziux E~.

Instrum, nts are, 1nt~nu--d njr th,,: uninterrupted deti. ction of tha

tracks of sulfurous anhyariae (PicoflUX L).* dioxide of nitrogen,

chlorine and hydrogen suitiiie (2.LcufluxE) in air of industrial

rooms,

4he opprating princip.L, )L iitrumn nt Picoflux L is based on an

eIectro-conluctomnetry me-tu oz uihlysis and is reduced to the

feasur!emrnt of the speciti coaauucivity of liquid, in which is
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dissolved the icterm ineu cuuipjnu,;nt, which charvjes luring dissolution

into ions, i.r , gneratinj titz. 6sjution of elactrolyte. an increase

of the quantity of ions iii ii jiid incr--ase:s its Rl-ctroconductivity

which serves as the niea~iUL:. oZ A juintity of lissolved gas and,

conse 4u~ntly, also its cnni&o in thn analyzid gaseous mixture.

The3 fundame-ntal condizioa ioz th*t- precise measuremnent of the

concentration of the d1,-tcriaineui coiupon--:nt with the aid of gas

analyz-e:r Picoftlux L is th: jjr=±ia.Lary ourification of the-- analyzed

mixture from thce immeasuiadDie, wnich mix determination components

(especially from aminonid da nyarojen chloride) with the aid of

selective filters.

Fiq. 79. Gas analyzer Picotiux.

Pa 9 t 168.
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The maximum accuracy or weasurement is achievad also by the

use/application of a speciai sy tdm of thermostatic control of

conductivity cells. In instLum-nt Picoflux E is usad =lectrochemical

affect. Here also the diLzcL riow of gas rdacts with the direct flow

of reaction solution. As ra t±emits/cells cf measurement an

comparison (arranged/locdceu Derore and after the zone of reaction)

serve divided from each orner vy uaaphragm referencp electrodes. As a

result of the assorted comjusition of the solutions, which take place

through both elements/cells, appears the galvanic current,

proportional to the concenratioa of the dhtermired component.

Structurally/construcrur~ iy jas analyzer Picoflux (both

modifications) (Fig. 79) is two housings, prepared from sheet steel

and attached on general/comaor/total strut. Both parts are closed by

doors. In upper part is arrangea/located th sensor, below -

secondary instrument. As s3couaary the instrument is used

compensation chart-recordiag iLxstrument to thr-e points. Additionally

with gas analyzer (any mouifications) can be supplied the integrator

which registers on the buiit-in printer the average/mean output

values of the measurEment ia 10 or 30 min.

Producer: firm "Hartiann ana Lraun" (FPG).

Basic technical data.

r
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Ranges of measurement, wuy/m 3 .

gas analyzer Picoflux L.r

sulfurous anhydride ... oz U-1; 0-2.5; 0-5.

gas analyzer Picoflux F,.

the dioxide of nitrogen ... of 0-1.

chlorine ... of 0-1.

hydrogen sulfide ... oij U-1.

Fundamental error, 0/0 troia ttie rdnge of measurement . +5.

Additional error, o/c from thz. raa~e of measurement.

from a change in the temp..ature of the analyzed mixture on 10C

(from that permitted), at is riot more than ... 2.

from a change in thle pre.3sura of the analyzed mixture on 10 mm
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Hg (from 760 mm Hg)...1

Threshold of response, u/u trom tat: upper limit of the measurement

by +1.

Permissible ambient temp~erature, 0c .. from -3 to 32.

Expenditure/consumption ct anaiyzad gaseous mixture, 1/h ... 50.

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

the required power, ... 130.

clearance, mm.

sensor ... 483OXb4OX4JU.

spcondary instruimant ... 480x380r450.

the weight of sens5or, icy.

without filiagn ... w.Lth 45.

with filling ... witn 63.

wa
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the wsight of sdconuary instrument, kg 4... 0.

Page 169.

Gas analyzers Caldos 2 and Ca±.dos J.

Instruments are intenau ror ihe continuous automatic

measurement of the content or nyorogen, dioxide of carbon, sulfurous

anhydride and ammonia in t=cnaologacal gaseous mixtures, and also in

air of industrial rooms.

Operating principle gas aidalyzer is based on the dependence of

the heat conductivity ol tn6 analyzed mixture (air) from the content

in it of hydrogen, since rne naa conductivity of the latter

considerably exceeds the neat conductivity of other immeasurable

blending agents.

In instruments is used the scAematic of measuring direct-current

bridge. Sensing aliments, wasnd uy the analyzed gaseous mixture, are

connected into contradictory ratio arms, and two another arm are

formed by sensing elements, washed by comparative gas.

j

-
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Depending on the composition of the analyzed mixture the gas

analyzers can be releasea wia tae simple or differential circuit of

measurement.

If under operatinq cona~iion occur insignificant changes in the

composition of the unccntroilaole part of the analyzed mixture, then

in the composition ot cdliu ration mixtures is considered the average

content of each of the imiaajsuranlo components.

In the case of the aa ±ysis ot the multicomponent gaseous

mixtures of variable comjosition in gas analyzers is used

differential measuring circuit wita twc independent flows of the

compared gases. In acccrddace wita this into the assembly of gas

analyzer enters either the turnace of combustion or filter with

chemical absorber. Gas anaiyz,=L Caidos 2 (Fig. 80) is used for the

analysis of nonagressive media. Unlike it, instrument Caldos 3 (Fig.* t81) possesses increased corrosion resistance, which makes it possible

* I to use it for the analysis oi day agressive gases, including chlorine

and its derivatives. Instrument Caidos 3 has explosion proof

performance.

i
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F'ig. ,30. Gas analyz-r caLuc .; 2 witn ope-n door.

- , 4

F'ig. 61. Gas analyz'pr Ci ktu s4.

Pae171.

.trctt illy/constcucturciiiy j-is analyzer Callos 2 is plac-d in
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the poured pig iron housian wIun tne closinj door and is intended for

a wall mounting; Caldos J is arranged in housing from light metal

with the airtightly closing door it is assembled on wall or panel.

the producer: firm "dartmaan and Braun" (FRG).

Basic technical ddtd.

Minimum ranges of measurement, Vol. o/o.

hydrogen ... 0-0.5.

the dioxide of carbon ... 0-j.

sulfurous anhydride ... 0-1.5.

ammonia ... of 0-1.

Fundamental error, o/o trom tne rdage of the measurement ... by t2.

Threshold of rosponse, o/o trow the uppmr limit of of measurement ...

1.

Time bpgan reactions, s ... 2.
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Permissible ambient tem~rcixtture da analyze:d mixture, OC.

Caldos 2 .. 0-35.

Caldos 3 0*. 0

Expenditure/consumption of anaiyzeu gaseous mixtura, 1/h . 30 or

60.

Supply voltage, V.

from network/'jrid at tne tze-ja-ency of 48-62 Hz . 220.

from storage batteries/accamu.Lators ... 12.

Required power (without s.sccnucdry instrument), W.

CaId os 2 .. 18.5.

Caldos 3 .. 28.5.

clearance, mm.
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Caldos 2 ... 215x155xz .

Caldos 3 ... 384x2q5xzdd.

Weight, kg.

Caldos 2 ... 14.5.

Caldos 3 ... 21.5.

Gas analyzers Caldos are L eleased to different limits of the

measurement of the Aetermia=d components in the range of

concentrations from 0 to 1UU Vol. ones o/o. Can also be released

instruments with suppressea zero (tor example, 98-100 Vol. o/o, 20-60

Vol. o/o and so forth) and two-.i.mit.

Gas analyzer Lira (model 3Juo).

Instrument (Fig. 82) is intenued for the continuous automatic

measurement of the concentration oz carbon monoxide, methane, ammonia

and some other gases and vapors in air of industrial rooms.

I.
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fhe operating principle ot yds analyzer is based on the

acousto-optical method ot tae ana±ysis (see the operating principle

of instruments liras and Unor Z).

Gas analyzer has vibratiun-proof performance and i.r assembled on

panel.

Manufacturer: firm "MSA" jUSA).

Basic technical data.

Ranges of measurement, Voi. o/o.

carbon monoxide ... J-U.; U-1; 0-10.

the dioxide of carbon ... 0-0.2; 0-10; 0-100.

methane ... of 0-1; 0-20; 0-50.

ethane ... 0-2; 0-4; 0-100.

ethylene ... 0-10; 0-iU; U-5).



DOC = 79180110 PAGr.30

ammonium ... 0-0. 3; 0-1; 0-5.

cycl3hexane ... 0-3; 0-5; 0-7.5.

methylene-chloride ... 0-100.

sulfur dioxide ... 0-a; 0-20.

Fundamental error, o/o trom tt, rage of the measurement ... by +2.

Supply voltage, V ... 110.

Required power, W ... 60.

Clearance, mm ... 516x2o5x204.

Automatic gas change-over iwxTca.

Change-over switch (Fii. 63) Ls intended for the automatic

consecutive s-lectior, or at: aadiyzed mixture at six points (rooms).

Automatic gas change-ov%.r switca nas th- rotating 3huttir/valve,

powered by the synchroncu. motor tnrough the r,-ductor.
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Piq. 82. Gas analyzer Lirdi (moaxei 100I)

Pdage 17 3.

With the aid of rediictor L--- avise the n c;:ssary duration of

s.lction at ona Point. la 1,,uicator of th, numbers of tar, points cf

selection is arranged/1ucdrtcc uoi the facie of the% cover/cap of gas

changje-over switch. The oI.ajra) JL gas change-ov-r switch ca--r he_

changepd in such a way as to ootain two-, t-r or six-positiJor

chanqe-over switch.

Gas chanje-over switcii is v~e:askzd two types: A (six inputs arA1

oncn output) ani P (Six LhjjUZ-S Vcl two out Puts) . In a change-ovc-r

switch of thE- typ- A t he cnoic= coalluits/manifclds, not bond.?,1 with

analyzer, are cut :ff. Con6s,(uentl 1 , th-e analyzed jaspous 1 ixtur-?

st anIs too long in unusduie cuiiuits/manifolds. As a result of this

liirinq switchinqT for tht_ Luiiiwing point of s!;lcection appears

additional time-- lag. This zi_ Iag can hp 'xcliided, aft-r
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(m-stahlishinj the regulat.:r, (.z ove.Lr,-ssurE- directly before the qas

change-over swi tch.

Typro P hsis 1-wo gas tui.ing; th~ough thr first tubing ona point o4:

selection is connectel with jd analyzer, remaining points are

connecteO with the seccnd taL)iflj, io which is conrnected tnhe suction

pump. As a r-sult of thi6 awmeaiately after switching to gas analyz'er

from chatige-ove-r switch co)wes Iresn gas-?ous mixture .

The contacts of control aija 6ynchronization give in necessary

time irpulse/momerntum/puii. on tne jiclusion/connrection. of the

process/operation of recordiny on 6ix-point chart-r:4coriinj

instrument. With the con2 ctio, or chart-recornflng instrument to thz

gas switch the period az its sw-Ltcning must be matched with the

sequence olf the roain~s ot cna~t-racardinq instrument.

In gas chanje-aver sw. tca can be also built in th- contacts of

the outside light signal pdari, wnich shows, what point of selection

is connlectc-l to gaq anaiyz,., at Lan- given moment/torqug.
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Fig. 83. AUtoffatiC gas chdangf-ovar swi-ch.

Page 174.

During anticorrosive pertoriface jas change-over' switch is preparedj

from the stainless steel.

The mounting of chdnyL-ovcz switch is wall.

Producer: f irm "Hartinciun ana i~raun" (FRG).

Basic techniCdi Uata.

Maximum quantity of points ot sltin..6.

-~~~~g --'*----- -___



DOC =79180110 P A G6

Duration of selection from one point, min ... 0.5-8.

.naximum rressure of gas (exce.s), xg/cmz (kN/m 2 ) ... 0.05 (5).

Flow of gas, 1/h ... 100.

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

Pequired power, W ... 2U.

Clearance, mm ... 270x4uUxc5.

Weight of gas chanqe-over switch, Kg.

without the contacts or 1int signal panel ... 7.

with the contacts of ligt signal panel ... 7.8.

Filter membrane/diaphragm.

Membrane filter (Fig. d4) is intended for the recleaning of

gaseous mixture from the mecnanicai impurities.

The housing of filter is pr~dared from gray cast iron and the

NO
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internal surface of housing is covared with varnish. The:

membrane/diaphragm is lccated rietween two pig iron plates which are

fastenned by wing nut. Mar'tzriil olt the membrane/diaphragm: fiberglass 1

fabric (usual performance) ur poiystyrene (anticorrosive

performance) . mount of riitr i.s wdll.

Producer: firm "HaiLtmann uid sraun" (FRG).

Basic technical cLatd.

Capacity, 1/h .. 30 ... .. 90.

Duration of delay, s . 3. 9 ... 20 . 1. 5.1

Drop/jump in th-s pressure uim ti,,u (xN/M2 ) ... 2(20) .. 3(30)..

5(50).

Clearance, mm ... 295x200x230.

Weight, kg ... 3.5.
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Fig. 84. Filter is nemtrane/diaparaqm.

Page 175.

Pump, membrane/dliaphragm.

Pump (Fig. 85) is intendau zr supplying the test/sample ofj

gaseous mixture for analysis (into the sensor of gas analyzer) and it

is used when th:? pressure of tae analyzed mixture in the? placa of

sampling is less than 250 min ti.O (ror gas analyzers Caldos and Uras)

or less than 500 mm H20 (Zor gas analyzers Picoflux). The

membrane/diaphragm is givaxi in motion by electromagnet with the

frequency of the network/grid of aiectric power supply. Quantities of

supplied gas it is regulated wita the aid of magnetic connections.

Pump is explosion-proof ana is assambled on wall or panel.
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Producer: firm "HatLtmanin dad bsraun" (FRG).

Basic technicdI uata.

Capacity, 1/h ... 30 *.. .U.. 90.

Duration of delay, s .. 0.9 ... U.7 ... 0.6.

Drop/jump in pressure, mum H,,0O (1KN/mz) ... 4(403) .. 11 (110)

Ambient temperature, 0C ... from -10 to 45.

Supply voltage at the frequency of 50-60 Hz, V ... 220; 115; 24.

Required power (depending on prociuctivity), W . 2.5-11.

Clearance, mm ... 245x90xlb5.

Weight, kg .. 3.

Flowmeter.
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Flowmeter (Fig. 86) is Lnteuided for the adjustment of the
I,

expenditure of gaseous mixture, which enters for analysis. With the

aid of the needle valve, ouilt in into flowmeter, is

established/installed the required flow of gas - 30 1/h or 60 1/h.

Flowmater works accordinq to the principle of float.

L ow CW.

-REMM~, "VA
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Fig. 85. Pump is membrane/diaparagm.

Page 176.

Operating against gravitationai rorce, gas taking place rises small

ball/sphere (float) which moves in slightly conical glass tube with

calibrated markers 25, 30 and 3i or 50, 60 and 70 1/h. measuring

glass tube is placed into tne transparent protective jacket, prepared

from macro-bosom. The second aneadl valve with connecting pipe serves

for the connection of ccntror or "zero" gas. The housing of flowmeter

is prepared from plastic, needle valves - made of the stainless

stepl.

Producer: firm "Hartmann and iSraun" (FRG).

Basic technical data.
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Capacity, 1/h ... 30 . oui.

Duration of delay, s .. 1-3 0. 38.

Drop/jump in prc-ssurc-, mm iuid (aN/La2) . .. 3 (30) ... 12(120).

Weight of flowmeter, kq . 1.1.
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Fig. 86. Flowmeter.
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Appendix 1. Dangerously ex,J.osive dnd maximum permissible

concentrations of some gases and vapors. K
vocnaimememNiM T nA , _ MBo.< .1

m l eO*mil.%Oi 0i U. %4

(rJAxpmoeax xcJa . 5 1,9 5,4

( Axpiuouirrpiu .......... 0,5 3 17
L"Axpoiten . . . . 0,7 2.8 31,0
9 A os A c .. . . ...... - 2,5 18,0
(QAmuAauemr .......... . . 100 1,0 7.5
9)A iOBWA .A. c . .. .. .. 00 1,2 20
/1 A guax .............. 20 15,0 28,0
kuela enwmA . . . . 5 4 55

(.e - 2,5 81,0
Aueo ............. 200 22 3,0

w&)Hau'RoMnW.flCnAUeabII epe 're
M AP. (B nepecqre a C) ..... .... 100 0,98 5,48

{', esa. . ... .............. 5 1,4 7, J
( i VJiTaH .a .................. 300 1,8 91,7
J yrunazp ........... . .......... . 0 i 7.4

(,U yTvmI uerarr .................. 200 2,2 14,7
.5mjieH. ............... 300 1,6 9.4

(dAYTSoM .. capt ..... .......... 10 1,7 12

W3.a.e.a ..... . ........ .. 0 2,5 17,5} k, 1lOAOpol .. . ." ..... .-. 4,0 75,0

(44.rexca . . - 1,2 7,5
a eurraH. . . .. . ...... . 300 1,1 6,7
(I, au3-nr-T......................1 - -
(. ,dIm w iI..... .... . 100 2 I21,5p- ,4 7,9

(;7 I fth U SUMa m. ..... ............ 1 2,8 14,4
(;Qj eTAA cu.. .... .......... t0 1.92 -

(O)flUCTenMAa 14Uip ......... . . . . - 3,4 18,1
C9'1IMalpOKa.... .... .............. 10 1.87 23,41
(35gLuzopMra ............ .I.. . 0 6,2 16
(.wXm u&MX8 ..... 30 2,2 14,9
(-/3luAntHSJ....................1 - -

(3yannm'inio" a........ ........ 300 1.7 49,0
(.gj4. a y . .............. - 1,8 8,4
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z/OJ~~~ ~~ 13d~l ....... Voij.% o6iWcua. %

(9(A1306YTI~nitO . .n. ....... . 100 1,8 9,6
f4/141., 6M i noneTa . . . .1.. ,84 7,3( *:Dl Tofle a . .- 1,3 7,6('y

3
)113 Ipeii ...... . 40 1,7 1151 4 1q3OnllponHw6elj~o .50 0,88 6,5(' H- o[nIH.'Imabl C flT . .. . - 2,0 12,0(*lKepocHII (a nepeceTe Ha C) ..... 300 1 ,4 7,5

4)1<KC BWII ra3........ ........... . 4,4 34,0
( A ..eT . . , . . ......... .... 300 5 15(5)ema............. . 2,95 -
('>i MeTiramiH.... . .... .......... 5 4,9 20,8(S4)iem.Ia p iar........ . . . . 20 1,2 13(-Y)MeTqal:eraT................... t00 3,6 f2,8( -/,eni.oBUR cnHpT .......... .. 5 6.0 34,7(s %MrCno3THJKeT. T ............ .. 200 1,9 I0,0(5W eTmH Aopm aT.... ............ .- 4.4 23(S I aTarnHH. ............... ..... 20 0,37 6,9W 30H.. ... . ...... .,. . . . .1 - -S1A OKxcjqu a3ola (a nepeyiere Hia N , . 5,0 -
(4-*blpcb yr epo.a......... .. . . . 20 12,5 74
(&idiIICb 3THJneHI.. .. .. .......... 1 3,0 80,0-AirIaH. .. .... ................... ,4 7,8(qlpoa ................... 300 2,1 9,5" ponH3aueTaT ........ 2W J,8 80poneH . . . . ....... 300 2,2 10,2fponmJosbfIA CnIpT .. .. ........ 200 2,1 13,5(&I.P0flHJpn Haop .. . .......... .- 2,36 7,75(& PacTnopHTenH: P-4......... 

- 165
A 646 ........- 1,6 -
A 648........ - 1,65 -

ij Pacm irremb P5 .. ........ - 1,83 -
i AlPTyTh meTaJlJIH.*eecxaq.. .. ......... 001--It)CepifHCaull aIurmApHA .. .. .......... ot - CeponolopoA . . ... . . . . . . . . . 0 4.3 46.0V.)' CepoyriepoA .......... .......... 0 1, 03fT7 gHJ a........................3,0 

-. 5,
(7f~nba" . ... .. .. .. 1,0 - -

I7 CLIIH4tblaR KHC OTa .. . . . . .... .... 0,3 5,6 40( /'Cxfnaap.......................,
(lij0 bBcII" ' .,.. . .... . . . . . .00 0,8 -. .. ... .. . oo 1,3 8.0
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j O6Aa CTS.

C)- l. HflB BBlD

'1-m.( - 11 0

flb'THpoJI ..................... 5 1,1 5,2
{* CwpaR He~yb . .. .. .. .. . .. 30 1 6,4

(TlToAyoA ........... . . 50 1.3 6,7

(bI)Tonn n o T-I ...... ... . . 0,9 -

(.*,onmwao TC-1 . - 0,71 -

(t)pImemxaKp6aHoH . . . . .. . 5,5 -

(&)TpH3m.aM.. ................. 10 Is 6,1

(j6YaAT-cnipwr (a nepecmeTe Ha C) . . 300 1,4 6,0

(S'jYKcycHa9 KHcJola . 5 3,3 22,0

(5)0opma.ibera. . . . 0,5 7,0 73,0

1( )0ocre . ......... 0,5 - -

Mcypypo. . . 10 1,8 3,4

v'~x~op . .............. 1 5,0 87,0
(q9 JXAop3n.... ................. 50 1,3 7,1

(OXJopHcmuA BOAopOA m cojlRiax Kifciola
| (a nepecteire Ha HCI) . . 5 - -

L91) allmxoreKcaH . . 80 1,2 10,6

W)UI4K.AoreKcauoA . . - 1,5 11,1
)Ilt.iAoreKcaHoH . . ......... 0 0,92 3,5

f' a . . . . . 300 2,9 15

'7)Bprm aur. . .......... . 5,5 17
Yb)3tu'aaueTaT. . . . 2 3,5 16,8

arltA6eH30JI . ............ 0,9 3,9

".) 3r1. e0 .............. 3 32

40, mosug cnapi. . . . 1000 3,6 19,0
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Notv. Durin j the coMpSItionL of pr-sent material were- used the

data included in SN 24 5-bi "mtxiiu pprmissiblc; concentrations of

harmful gases, vapors, jit da o-cw:er ar-rosols in air of the workirj

zone: of industrial rooms" alid aii siubsequent additions to them, and

also data of the- manual "?FLie iaa,: r of substances an-I materials,

used in chemical industry", una~r Lha gjeneral/commn/total editorship

of 1. V. Riabov, ed. "lcnemiitryl", 1970.

Key: (1) . SuLstanc- . (2) . ag/V1. U-) . R--%ion of ignition. (4) . Vol.

(5) . Acrylic acid. (F6) . Acrionitzila. (7) . Acroclpin. (8) . Allyl

ilcohol. (9) . Amylacetate. (10) . Aivl alcohol. (11). Ammonia. (12)

Acetald-hyde. (13) . Acr-tyicua. (1,4) . Acatonce. (15) . Gasoline-solvarit

(recalculated to C) . (16). GdSO~In'I-fu, l-sha1E cracking, tc.

(recalculated to C) . (1-1). Ljeizen,:. (18) . Butan-:. ( 19) .

But ylacrylatp.. (20) . Butyi ace-tdt=. (21) . Butylenc. (22) . B~utyl

alcohol. (23) . Vinyl acetate. (z) Hiydrogpn. (25) . Water gas. (26).

n-Flexane.. (27) . Heptan;z.. (26) . riyu.razn-!-hydrate. (29). Divinyl.

(30). Diisopropyl ther/e.=r.~. (31). Dimthylainine. (32).

Dimthyldioxane. (33) . iitaiyi etrier/-str-r. (34) . Dioxane?. (35).

Dichi oroe than e. (36) . Diethyiainine. (37) . Diethylb--nzene. (38) .

Di-ethyl c-th -r. (31)) . IsojDutaan . (.4u). Isobutylene. (141) . Isohutyl

alconol. (42) . Isopentane.. (43) . lsoprpne2. (44) . Isopropyl bqnzene.

(45). Isopropyl alcohol. tb). Keiosen- (recalculatel to C). (47)
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Coke gas. (48). Xylene. (5U). detaylal. (51). Methylamine. (52).

Methylacrylate. (53) . Methyl acetate. (54). Methyl alcohol. (55) .

Methylethylketone. (56). dethyliormate. (57) . Naphthalene. (58).

ozone. (59). oxides of nitrogen (recalculated to N20s). (60) . Carbon

monoxide. (61). Ethylene oxide. (62) . Pentane. (63) . Propane. (64).

Propylacetate. (65). Propylene. (66). Propyl alcohol. (67).

Propylformate. (68). Solvents. t69). Solvent 5. (70). Mercury t
metallic. (71). Sulfurous anihydride. (72). Hydrogen sulfide. (73).

carbon disulfide. (74). a-Metaylfuran. (75). Hydrocyanic acid. (76).

Turpentine. (77). Solvent naphtha. (78). Styrene. (79). Petroleum

crude. (80). Toluene. (81). Fuel/propellant T-1. (82).

Fuel/propellant TS-1. (83). Triiaetnylcarbinol. (84). Triethylamine.

(85). Mineral spirits (recalculated to C). (86). Acetic acid. (87).

Formaldehyde. (88) . Phosgane. (89). Furfural. (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 1*At 100 0C. ENDFOOTNOTE.

. = 1111 1
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pages 180-181. Appendix 4?. Distrioution of some dangerously explosive

mixtures (with air) of catagories and groups of explosion hazard (as 1

of on 1 January, 197 1) .

ri 02 y Fpyua25UMMU amuaacm ecF

JI ~T1 T2 T3 T4 To

(3H&SUGUORSENG 861MOC?3. @dpayiouux 3i ZOOnI&CHYw CHI~ C 003AVXOU

JAJUIO Amam a9cwB. miUNim. aJn.E.som rOCT 7166-44. nlo.d TrM-3. aM

MIS. "a. unmma.? uamiim. ionpou. avaopo. eim cam, snMAaaa"uPyno-

Mmun*uup"IJIemCXAaNM NuapaMMc. HE nmml.040-*WS

lP4 s(rT 71217-5) A 646 IrOCT 506-4)I
P61 (TV Winl 1 76-5) M 646 (T 4006I8-4)
P-4 COCTm 7827I-rO-U lI PAR (FOICT 49-0

*ionpom. pu~ at.,P1(5.2 (PTYM 2 C9nf (I09

ion .40

5=1Z.00u 6 (t~um). 030
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CMM. %.saeg M $apaG cu-

2A Emams 15-100. Gomm. WU 5-I/130. 6VTRpm y A AR~snapac uMa, ((4QIASTXA. a.- -[

swm XAMapNw. Faa TMWo- ameatat. 6111a. "wkE. a -E.Emsn A-72. GyTsamA Hipp.
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nmuvsaamn. "Oan. awM X"o. Pan. =U?Pax aKKStOm am.- *Karof.i n. M-OOalU
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Key: (1). Category of explosive mixture. (2). Group of dangerously

explosive mixture. (3). Deslgnation of substances, which generate

dangerously explosive mixture with air. (4). Allyl chloride, ammonia,

acetonitrile, vinylidene caloride, 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, diisopropylamine, isoprene, isopropylamine, acid propionic,

methyl methacrylate, methyltrichlorosilane,

methylchloromethyldichlozosilane, propylamine. (6).

Polyqster/polyether TGM-Z, solvent No 651 (TU NKhP 4537-56),

turpentine, alcohol amyl, mineral spirits, cyclohexane,

ethyldichlorothiophosphate. (7). Solvents. (8). Solvent coal,

trifluorochloropropane, trifluoropropane, trifluoroethane,

trifluorochloroethylene, pnenyltrichlorosilane, cyclohexanone. (9).

Alcohols. (10). Butyl (tertiary), isoamyl, isobutyl, isopropyl. (11).

Triflu oropropylmet hyld ichloros.L lane, c hl orometh yltrichlorosilane,

)f-chloropropyltrichlorosilane, ezhylidenediacetate. (12). Acetone,

gasoline B-100, benzene, vinyl chloride, blast-furnace gas,

diethylamine, isobutane, isopropyl benzene, xylene, naphthalene.

carbon monoxide, pyridine, propane, styrene, toluene, triethylamine,

chlorobenzene, cyclopentadiene, etnane, ethyl chloride, ethylbenzene,

ether/ester diisopropyl. (13). uasoline B-95/130, butane, butyl

.1 -
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acetate, divinyl, diuethyiamine, dimethyldichlorosilane, dioxane,

diethyldichlorosilane, isopentane, acid acrylic, methylacrylate,

methylamine, methylvinyldichlorosilane, methylfuran, nitrile of

acrylic acid, nitro cyclonexane, pentane, propylene. (14).

Ainopropyltriethoxysilane, gasoline A-66, gasoline A-72, gasoline

A-76, gasoline B-70, gasoline "kalosha", gasoline with octane number

50-54, extraction gasoline 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 wiuter, fuel/propellant T-1,

fuel/propellant TS-1, triaethylamine, triethoxysilane, ethyleneglycol

formal, y-chloropropyltriethoxysilane, ethyl mercaptan, ethyl

cellosolve. (15). Acetaldehyde, diuutyl ether/ester, diethyl ether,

ethylene glycol. (16). Alcohols: butyl, methyl, ethyl. (17).

Trimethylchlorosilane, furan, turfural, ethylacetate. (18). Coke gas

(methane 40o/o, hydrogen 60o/o), illuminating gas, ethylene. (19).

Oxide of ethylene, oxide of propylene, ethyltrichlorosilane. (20).

Vinyltrichlorosilane, ethyidichlorosilane. (21). Diethyl (sulfuric)

ether. (22). Hydrogen, wacer gas. (23). Acetylene,

methyldichlorosilane. (24). Hydrogen sulfide. (25). Trichlorosilane.

(26). Carbon disulfide.

Pages 182-184.

f. ..
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Appendix 3.

Form UOD-5.

Questionnaire No:.

For order

(designation and top of te 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.

On all questions are given the accurate and being all-inclusive

responses/answers. With imprecise 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. Customer

2. Postal and telegraphic address and telephone of customer

3. Quantity of instruments (assemblies), that are subject to

preparation/manufacture according to present questionnaire

4. Analyzed component (or sum of blending agents

5. Process of production (and its periodicity), technological

point of gas bleed or liquid to analysis

6. Normal concentration (in o/o by space, mg/l, g/m, pH,

sym/cm, units of optimum d nsity, etc.) of analyzed component (or sum

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. Full/total/complete composition of mixture (with indication

of dimensionality), involving microcontaminants and possible

oscillations/vibrations cf concentration of immeasurable components

(for multicomponent mixture it is indicated average/mean composition

.ad limits of change in each component); capability of mixture for

skinning

9. viscosity/ductility/toughness of medium (poise), density

(kg/n 2)

10. Humidity of gas (to gas admix) with indication of

di mensionality_

11. Gas content in liuid

12. Mechanical impurities (dust, resin, oil and others in

analyzed mixture, their character and content (with indication of

dinensionality). Presence of the bubbles of gas and air in liquid

Ii
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13. Absolute pressure of mixture and its oscillation/vibration

in place of selection _kg/cu 2 .

14. Absolute pressure of mixture at input into instrument

kg/cm2.

15. Temperature of mixture and its oscillation/vibration in

place of selection of 0C.

16. Temperature of mixture at input into instrument,

17. Temperature, pressure and humidity of surrounding air in

site of installation of sensor and their oscillation/vibration.

18. direction of mixture dfter analyzer (in the atmosphere, into

container with pressure P=, return into technological line with

drop/jump in pressure between point of selection and place of

discharge/break aP=)
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19. Composition environments in site of installation of sensor

I

20. Mode of operation of anaiyzer (periodic or uninterrupted
I

effect/action, interchangeanility of work, stationary or

transferable)

21. Parameters of power line (voltage, frequency, pressure of

compressed air and others and their oscillaticn/vibration

22. Distance between sensor and secondary instrument on path of

cable laying __

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,

25. Category and group of expiosion hazard of mixture and class

of room in site of installation ot sensor, secondary instrument,
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power supply unit___________________________

r
26. Character of output sensor signal and its parameters (it is

filled with delivery of sansor witnout secondary instrument)______

27. Type of sensor Iflowing, immersion, float)_________

28. Model (modification and necessary quantity of secondary

instruments to one sensor ______________________

29. Additional devices for assembly of instrument (cooler,

pressure reducer, filter, stimulus of expenditure/consumption, etc.)

I - piece.

(type) (quantity).

30. presence near instrumentation of electromagnetic fields with

indication of voltage of field_____________________
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31. performance

32. Additional inforaition aotout specificity of conditions of

operation of device (whdt matals are not admitted in contact with

analyzed medium; fitness or sensor for check and adjustment of

readings, etc.) _________________________

33. Designation of oryjanization, which filled questionnaire,

office and surname of ccmpiler, hiis official address, telephone

the signature or the leader of enterprise

Page 185.

REF ER ENCE S.



DOC =79180110 PAGE '1
1. 5 o p a K M. T., 4bOTOKO.J~pHweTpmqeCXHA r&asa&AH3&amp MR

OflPeAeAeNHu TOKCH'ICCKHX xoHIueNTpauLIA OK4CJIOS 830Ta A 903AY-
ze, 3as. .na6. 24 (1958).

2. H m K H T mi H B. A., HaaiepekHe A&BMCHHR m Ilpi4ophi cueuHeJab-
moro UmaaqeH a HevlTermsnepepaOTKe, rOCTonTexH3AaT. 1955.

3. fla a A e II K 0 B. A., raaoaHH3aTopMd, H3A. iMawanHoctpa-
ennev. 1965.

4. AaiO~iaTqecie ra3oaHaJIH3aTophl (CdopHHX CTITeA), 1JtHHTH-
SJICK~pofpom, 1961.

S. M&TepHa~Aid Bcecoao3HAoi TexHIeCKOA KoHtlepeww4HN c3Kcnjiya*
U.HHBA HaAeCNOCTh ra3OaHaAIH3aTOPOS, awnIycKaemhwx Bwpy-
ClaiM 3aao~omb, TBAjimH, 1966.

6. WI T e h m 6 o K H. ii., nHmeneH~e PaAHoaxTmHbhIX H3Any'eHHI
8 H3MepHmeWbHoA TexHUKC, MaulrH3, 1960.

7. Ky jiHmK A.E.-, X a3 H I M. C.,J Ta yUtH H 0. A., Tex HH-
'lcCKN ypoaeli pa3aHTHRX raaoaH3A~fHqecixoro np6oopocupoeufm
a YKPanHHClOA CCP, IJABTH, Knea, 1965.

8. J1 e T a a e T A. A.. MaTepiaJIm MeK(AyHapoAnoro CHMno3HyMa
0 nlpCAeAbHo AOflYCTHNMX icOHlleHTpalXHXX TOKCki'IecKNx BeuteCT8 8
lpoMUWJIeIHo0CTH, flpara. 1959.

9. Ilomapnat OI18CHOCTh aeuxeCTS H iaa~epnajboa, npHMeHqeCmMx B xm-
mmqeCKoA npOMbIACHOCTH. Cnpaao0rnix, noA o6wdei peAaxuxeA
H. B. Pm6oa H3A. dXI4MHHV, 1970.

10. rOCT 13320-67. ra3oaHaJZHl3aTopN aaTomaTH'lecKJme m non~yaaTC
mauHqec~ne. Tunma. OCHosme napauerpbl.

I i. IlpaaHJa m3roToBJneHHn 03pu308ahiumaHHoro 1 PYAHH~r0 S3a.M
TpoO~OPYAoBaHHR, HM 3A.Heprmxp. 1969.

12. Ilpaaiua iiaroToaaemm B3phI3O3aM1 HHoro meXC~p0o6OpyAo&-
umsI, H3A. c3aeprmus. 1964.

13. 1Ipaaua ycrpolcnas SaeKpoyc~aboaox, HMa .eprxxp, 1966.

* Page 186.
flnoPH60 AA nn OleAejiemmm COM~BS. COCTORNNX N CBOACTal aeluecTaB.

HomemKASTayprnA CnpagO'lIHH, OHTH npmdop, 1966.
flpmdopu ra3oa0rO allaJI3a, ahanycmambie coHpmaMH CWLA, AHrAHmH,

opr. flpH6opocTpoernie 3a py~eNCom, M., 1963.

C e mem e mx o B. A., Xo0p Y R M H M. B., Baphasosalu4nlen.
Nag XonTponbHo-HauepHTeJhIHan annaparypa m annap aTypa asTO-
MaTHRH. .3KCnJyaTSAaHR m peMONT, H3A. tHespav,'1970.

C eH ite BH' O .B., J1 o ae a a H. H. H Ap., CDH3HCO-XHMH-
qecxme iieroAM allaJiHa PYAHH'IHorO ao3Ayxa. Yrnie~eXH3AaT,
1957.

C 0 K 0 a o B aM. H., MHKpomeTOAhE allalH3a 803AYX& N nH6opul,
MeArH3, 1951.

C T e wI e H K o H. H., CnpaBO'iunK riO MOHTaNCY H peMoifTy B3pWd10.
3auamutemmbix 3J~eKTpoYCraHoaoK, H3A. cHe~pai, 1966.

T x o p mc e a c K H A B. n1., ADTOMaTII'ICCKMA allIAH3 XffK~weCKOrO
comeas rasoa, H3A. CXHMHq*, 1969.

40 a A m 6 e p r M. M., ABTOmaTHWCCKHC rasaHajimsawopu, MeruA-
jiyprH3AaT, 1941.

iLl 0 p fl. B., CTaTHCTH'iCCKme meTOAbi ananna H roHTPOJIE MaecTea

3H H aAeMHOCTO, H3A. gCoemtCoe PaAx, 1962.
3£cnnyaraAaRN H peMOHT *3pmBo3aIHIZCHoro wleKTpoo6opyAoaHN

Ann ne#jTmo*, raaoAo mi ZNxmjriECCok flpomwmxeaCHoc?3, noA 0O-
uaeA pemneA B. A. Xopyuzuero, H3A. tHeApas, 4967.



DISTRIBUTION LIST

DISTRIBUTION DIRECT TO RECIPIENT

ORGANIZATION MICROFICHE ORGANIZATION MICROFICHE

A205 DMATC 1 E053 AF/INAKA 1
A210 DMAAC 2 E017 AF/RDXTR-W I
B344 DIA/RDS-3C 9 E403 AFSC/INA 1
C043 USAMIIA 1 E404 AEDC 1
C509 BALLISTIC RES LABS 1 E408 AFWL 1
C510 AIR MOBILITY R&D 1 E410 ADTC I

LAB/FIO
C513 PICATINNY ARSENAL 1 FTD
C535 AVIATION SYS COMD 1 CCN 1
C591 FSTC 5 ASD/FTD/NIIS 3
C619 MIA REDSTONE 1 NIA/PHS I
D008 NISC 1 NIIS 2
11300 USAICE (USAREUR) 1
P005 DOE 1
P050 CIA/CRB/.AV/SD 2

NAVORDSTA (50L) 1
NASA/NST-44 1
AFIT/LD 1
LIL/Code L-389 1

NSA/) 213/fDL 2

t'TD-TD (RS)T-1C01-79


