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TI TLE OF THE | NVENTI ON: A Met hod of Conpensating for a
Measuring Error and an El ectronic Arrangenent to this
wEe@s/0H1IE.D OF | NVENTI ON The present inventi onPCEE2088001179
generally to a nethod of conpensating for a
measurenent error that occurs in an obtained nmeasuring
value or result, and then particularly to a
conmpensati on of such neasurenent errors as those that
occur subsequent to a chosen calibration of a
measuri ng equi pnment and that can be considered to be
related directly to such small changes that occur
during a tinmew se | ong use or duration. Measuring
errors obtai ned when neasuring the concentration of

(yided into the foll owi ng categori es,
TI?@%EE‘&WEW%H cal nature: a. Systematic

A ltﬂgﬂ'ﬁfosef Gompeh&4tigfor %ﬂﬂéésﬂiﬂga@ref‘aré@ antEIEhSniE AR ment

time-w se | ong use or duration and successive
tothisbnd. d. Pressure dependent errors. n this regard,
it is known that a Category "c" neasurenent error is

dependent on measurenent errors associated with

FIELDOPINYENTAON "b" and "d", and that efforts to
conpensate for Category "c" neasurenent errors wll

pr éhefaessntdnyardiendelaies sanenisllnio 9 methed o ppeirsnsatiag for a
| . 1 k Y H n n n n
BT SR o B0 S P B e SR SRy P, B e

pattutdriyabteecompbusationoiguchtrhesasurbmens erfoheas tived thatoccur
'bs adapt ed for conpensati ?g for mea surenent errors
subsRAUEs & aShOsER FRIIRIRLIPRO! i REasT Y equnmenaApd that can be
coh§ig8tdiPo PR Btoﬁre‘@ily%??a?sﬁ%ﬁ%héﬂgégt tro‘E:‘éPF d%ringz a éime-
arrangenent and a gas cell wth the dse of calil brate
wiseelagrusegoredyrationt , such Category "c" errors being
signated "drift! er rors in short in the follqw n
0 Chg RDtEines) WhEE ReBHTNG Hoe FRASRITTARD 4 esds have
beBh @& irfio Hd follolvirt] ERBYEHBS foPFROAL Y al itabidl nature:

invention is I ntended fof use in gas neasuring
a. ppysiesitic eroas. are i ntended to establish thepresence

a or ,gas m xture) and/or a current
b'c rﬁgrggqfsgbrtoq.}ﬂgﬁog. chosen gas (or gas mixture) with
c. Lo rd1REd ®o BRR-WRBIOKg AEE BNUEFERIDN 41d S@CCosBRRUETdTS.
equi p ment. According to the proposals, put forward in

d. rRegsedte dgparnsienbee9Emt i nvention, a

In this regard, it is known that a Category “c” measurement error is dependent
on measurement errors associated with Categories “a”, “b” and “d”, and that efforts
to compensate for Category “c” measurement errors will preferably commence,
fundamentally, for compensating measurement errors belonging to Categories “a”
and “b” as described and exemplified in more detail hereinafter.

Thus, among other things, the invention is adapted for compensating for mea-
surement errors that are dependent on the time-wise slow change of ingoing com-
ponents within an electronic circuit arrangement and a gas cell with the use of cali-

[{PR i

brated measuring equipment, such Category “c” errors being designated “drift” er-
rors in short in the following text, by way of simplification.
The method and the electronic circuit arrangement according to the invention is

intended for use in gas measuring processes that are intended to establish the
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gas sensor arrangenent or measuring equi pnment of this

kind is, in principle, comprised of a gas sensor
wa@eooaogdanent , an arrangenent which i s connect eBCERE®MD4/001179

cally to or included in an electronic circuit

arrangenment and whi ch eval uates the anount of gas
pr@saem;@mf apas (o gasembdwred andir iaceurent saneentsationndla chosen gas

oL B 9500 TSN By Mkt By i

m@mher things, and a signal processing circuit
arrangenent connected there to electrically an
i Aesrdinggiortba NIPRaRRlsaut Sorpsp i tpapset af f@@rﬁf@ﬁ@rattlewentlon a

%%Eont oné%?ﬁgb{w Phekelitif eﬁu@ﬁié?\‘f Pt 59'@01?, in principle, com-

I Ca present I ONn nee
pnsedsvf @ajmlsénsoberr@agemntamarramemantwmhas coppectod electri-

oo SEMSBIdoRin ACRREARNE SoWL o RBIRseaHATH WL FYaligtes the
anfbiht 'g‘%s?r@%t ArABaAS LohBEntFatdrHbt daid §as/ é’ﬁdl_ﬁfé'ldhes a signal

sl gnha cessing arrangenent or cir cultr
cohlpmtatmgl cireligtseshtas 4 temperatuwe mnpemsahng @lrcumnrrahgement
QNMeEr c

b b t bl e, f
i Pl &g Ak SBneL RO S NBE Y Cot 27 AREBMARE Ganbpcted there-
to teh%tr‘t’@a?l %nd thI'i]H|Hf¥§a§urlﬁ§3ﬁ@n%ﬁd%9té@ fd?'a”cdrﬁﬁensated measu-

i nf rare frequency range) can be use
ringewetit or sélug. t o establish the presence of and/or t he

ﬁ(}ﬂrﬁ B 3PpBatioh orihe Bresks BvenfiitieRs g considered to
idéat oFGhy patidar §heddf gas seRsor amdihdsmert B@ the signals

electronlc C|rCU|try for spectral analysis of received
emittgdbyrangas pansar-afeangengntyan e processest suceassiyelsvia said

T e e e e T
cultgy.appl i ed in electrochem cal cells or sensors which
can be used benefijci al |%.€I n establishing the presence

of hawdheinventiop salaies 1o eiuse FrandiR-pen Whishenay Hggne ob-
tai&%lb%ﬁ‘&ﬁrb AabePot cortE ey é\’/\g@me Fﬁ%@ﬁs rsg(gaéggnsors that are

I've an Incréasi ng or’ decreasing vo
bageqd emJIﬁhngsemftligbt anssrtn bepng= ly/ingpwitkeinttha tinfoared Threxuencymange)

I b d t whi ch be, b d
wigﬁl? om @muse lwsem?ﬂ%%ﬂylfc O%J,pzlglq ?%Epe@egbég%&)r%he %csnﬁcentra-
tion&St |ff<9%nt %ﬁéh Qs tﬂﬁ%@aﬁ‘ﬁ@ﬁs Q-IT@ %otf@éﬁygen (N20), carbon

con UCtIVI at can be convert o a voltage or a
mendXide) éC@L)l,I mbom dimdidea(f2Opuivhie usd‘gosiadhrtmgcmtrcu ity for spectral

revai t rat.i
G PIRE SO B indRrdeleior b BeBladte'sgduch angpjsated lght
rags, re’z}ﬂm@dnﬁme gBRKERSOURE @f light %ﬁﬂﬁl'nb'rﬁeél% sensor
solely for si rrpllflcatlon in order to be
The present invention may also be applied in electrochemical cells or sensors
which can be used beneficially in establishing the presence of and/or the concen-
tration of different gases, such as oxygen gas (Oz), ammonia (NH3), ozone (O3)
and which give an increasing or decreasing voltage, depending on the existing gas
concentration.
There can also be used semiconductor sensors, which may be based on MOS-
technology for instance, where a surface reaction increases or decreases the sur-
face conductivity that can be converted to a voltage or a voltage pulse or voltage

pulses, depending on the prevailing concentration.
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able to show clearly the properties of the invention

with the aid of known spectral analysis. A gas sensor
wa@eeodaoganent or nmeasuring equi pnent of this kipkdr/Sbxb4d/001179

i nclude a gas ceII or a gas sensor that includes a

cavity in whic gas, vol une t mea sured can be

ehysp3e fO”@W'”Qg H@S@m}w'"m lmt%toa% §Pgrilig gps sensor arrange-
I I I
mérﬁt @1%1 ﬁHg‘ l?soesgf rﬁﬁl Ié;‘tai |§§Jt{-é~: ﬂ%ﬁ)éﬁlél& é‘gtgﬁﬂ}ﬁﬂﬁb o, Sin order to be
ablétoostpiw siziadly tlae propeatiesiof theqmesrdionwvitinthre aideof known spectral
E—range, at | east one light receiver, which is
angsy$iSgned to or related to said gas cell or sensor and
VR | v
oF R shsbE AR ARG LAt SEBaYErAgb YU oP it Wi seifclude 2
gapamdeclr a lgas sghsar, thatdeciudesasavity i whlmagas wolupae fy be mea-

sulgt &6 be hclashic Aot ps; whishuS eanans 1§ 5E Bdpe o said gas

ceftd sbﬁ%luarﬂ:i WHichl 8 GitEAALE tS éﬂﬂ%ul@&é@ﬂngﬁﬂragsrdimlghﬁ beams
(said electronic circuitry being desi gnate

through siaic: canilyrataa fraquenaycwithinihe IiBuiange, eitaeastang light receiver,

AL RSN Sl B e

re€kivé shidypulSatedilight fa3Rtordight beamBGubsegaertt tbls@m Ilght rays having
receiver in the case of this application of th

paspGe Hirreah ahesani B1easHENg difianeior R#fn saifl&avity grygkelectro-
Sl ABEEs R BHET, a0 & bl RS of 4k Pop 338 o

dngélsatredchm@’ml adaptioncirtiithfsaltceleoorisidircaitrytyeind eesignated

ht source, and to be able to evaluate the
sig PEGNESLING CECUIEW-t 0 the |ight intensity of one or

1308y AL ol e andicolh Ao PRt lelade e or more
electtonid at‘cmmseﬂlmehtcaméjglcdnmcmcédmkyetom‘ald)h@wtcaounm and to said
ioBCRE R o 0 St B RS R o acep-
ted fbﬁnbﬁiig BERIhiMGS hi%sc?é‘ablb teae%ah%%@trw E%'gfi%n*sﬂ’y Hithd¥gard to

se sour e to emt pulsated | R-beans, via a
wammng’chﬁ lrwhaieﬁslnshe\ﬂa+raage ngdarele&ﬂgmpuﬂsa@ddlght rays or light be-

oL SR L9 5 R SREL IS gt e

ted t& theAilgHt hteASHB) 6f én‘e?ophﬂo‘i@ piRbad fighteay®obRyMmaidaek received
according to the chosen environnment. The present

byithe dight eeeivier @adgnsrdiagly sietermies esed cainutatei reéiae@twly the pre-

oo RRRF B R R BRI 8 08 i BBt e

on@SordabreC@hsed orad omiXtesist i cal i nformation-carryi ng,

signals, that is dependent
In respect of the IR-sensors chosen it has been proposed to allow the pulse

source to emit pulsated IR-beams, via a spectral analysis evaluating arrangement
and associated signal-compensating circuitry with its means for compensating
measuring results or values, such as to enable the pulse delay time to be varied
according to the chosen environment.

The present invention finds application in electronic circuitry, connected to its
associated gas cell or sensor, adapted to receive from the gas cell information,
such as optical or opto-electrical information-carrying, signals, that is dependent

on an instant measurement magnitude, wherein the optical or electrical signal may

3
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on an instant neasurenent magnitude, wherein the

optical or electrical signal maybe increasing (or
wale@spsdarng) dependi ng on changes occurring i NnPCTYEE2004/001179

nmeasur e ment nagnitude n respect of the exenplifying

enbodi pent, this is e case vvhe concerned w.th
%m&r%%mgw rtd@@“?ﬁ‘fé'ﬂ%) e%ﬁ’&‘@ﬁ’rﬂ& ARGLS,/areILTIRg intheamegpure-
r
mtéﬂtgﬂép &‘cilé LHﬁ‘?e Spedt fﬁg&%@@@ﬁym eﬁﬁbéq{ﬁgernggg gﬁe @hse when
cmenmdom/lhle evaluuangg the nsterttaiohcetiration mlasmﬁeegaﬁ oraangas mix-
t he value of a nea surenent magni tude and an occurring
Wikasur ement error or a neasurenent error related to

f’?rg BRI Eifc él‘f'ar‘ig?@né‘htdor‘}ﬁe idfzi-com L?%n%'aﬁﬁibfréwtry is thus

el ated to said signal conpensating circ
adapéeddnong ottmr&mgs,steresaabjlshdb@mesenmgﬁm thervatde of a mea-
ment _errors in several sta

bt BRopIESE ADEEM dertiriid MeaBuRRSH P ardics galurettient error

reRebed f@salafméﬁmtlﬁiet\bﬁh i 8l STl straPic @i?édltsé\'eiéted % shidSsignal-
error sources |isted above and categorised as

compensaging ciaditrydand thetewithisseaietabhesen and e(ctaﬂt@@ gﬁmpensatlon of

bt RPN B3 TR BBt ol ghe SHbgeo rat ar

reledéd to tMetdrrér sBRircd Mdrfft"taither 6bmpldtely arparbalycaused, for
i nstance, by placing the gas sensor ar rangenent

[{ e }

and
i OF ﬂgeagrr@ésqnurpﬁs dptedralqverafisheataaedsed aesa’otR's '@eanded” it wil

r environnent that is applied when
be(?ﬁt#’r}ag %tlang the neasuring equi pnent, or by errors that

occurred in connection with a calibration of said
ui prent . or because said calibration was done
(%?stg'lvy a") Systemad MAMIC YTUSng cal i bration gas was used,
O hO&E BHOR; SRANSIFTIN IRy gHH'd%%étr\%{Fzﬁﬁgrdrﬁ IryrAfithintly

handl 1 ng of the equrpnent.
vaa:yarmﬁrn’smel on may al so fall vvlthl n Cat egory "a".

ST ISP Pyl Bt Goes Fdnsigipe. tBieclane dansor ar-
raﬁ@éﬂn@ﬁﬁana_ its 3abYRf ii? Bn &vRbAMBRY WA hORISAHs R thB‘j)artlcular en-

i hherent noi Se of the sensor systemas its electronic
vironment thairs applgtwhenalibratiag doe gaastsing a;wneut:pr by errors
ces ctrica

tn@rRLMRR S <OBhERGRLwih BSABBRE s T By Uiehiint, preause said
calibrationarad @ond WROREIPr OF becausErd Wichd Galdr&%br §as was used, or

time-w se long use or duration and succes Sive errors,
becavsg ehanges desurted quidngtranspartatigneansohanrdling ofdbe @auwnent

Rny @fﬁbgl%tur%f co%ﬁ&ﬁseét%n%gy QRBER within Category “a”

(Category “b”) Errors of short duration.

These errors are normally sporadic and that vary over short time periods.
This type of errors may be caused by the inherent noise of the sensor system as
its electronic circuit arrangement and related gas cell construction, abnormal
electrical disturbances, electrical transients, changes in chosen stability conditions,

for example.

(Category “c”) Errors related to time-wise long use or duration and succes-

sive errors, related to “drift”.
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and/or electronic circuits and are therefore difficult

to establish and to conpensate for. The difficulties
wez@snianted in this category will be greatly Pepspdes1001179

on t he degree of conpensation achieved in Categories

"a"_and "b". Wen using known technagl o thi s means

t hathess @rrmagm nﬁgn%liys%rﬁedsm'dam @g@@egmgqe&mpaﬂ@nts
anfllt %@&F‘dﬂrge r it @'\%E&S{g Gifd o %blrs'hrbnd fo compensate

prac e- cal gl ven re vel
fortr me intervals, in order to ensure and gua rantee a
hosen neasyrene

| ven cc ) i t "
2 thed f@ca@sg ﬁé‘@ﬁ{'e'é?‘?cgin B cagary il e dlgtly dgpéndent on the
REFRLCABLYRS: “PrafbEed 0

deg ge ﬁ
ccor danc a preval i ng pressure ferent from
t hWlp:ereesrug&nmm'dtedhnolngy,athrsarlnrebnattmairthe eogaswring systam used

forgéefﬁi%%%rg r@n&erﬁﬂ?\\ﬁs Ei rﬂa 5 es%‘rér?gﬂfi Sé;ﬁéhﬁ%g@?ﬁ%ﬁgust in practice,
beS@UW MBRAEd o8 gﬁ@n‘ el BR My tﬂnb@r‘ﬁ'eﬂiblé‘ qh '@Hérst%derﬁure and gua-

pressure I nto account. However, in the absence of
raphieessgiven dbpeen mfgassreementsacquma@owpen sation is

normal Iy nade on foll ow ng neasuring occasi ons.

BACKGROUND OF THE | NVENTI ON Several different nethods

(Catgoty YTy Presssreodepérdantdespi d ki nd adapted for the
af or eSai d” gas neasuring application are known to the

ar 1n omaido betahle tk gempensate fonmeasumimentarues, produced in

ol BRNGATTE: « BRI R ete AP Rofif FieiRRLH yapg curing 2

callbratioR @eljleRtd, At istrecesgigad Provide lagsreesur@xdeatdttingsshsor for
that these neasurenent errors related to a nea sured

eaghInircecaiMBasying e@dPMené a nunber of different error
SO4heHe essr%gé@j hrt?r%ﬂ %bc%\frgre%tga%ﬁ"{'e tEk*h? nsfr%{rl]rgeeﬁs’ﬁrr pressure

nore or den erent Cir
intoedcabent. Howbviet, enehe absehes obpressmecdetdcting sé®sors, no compen-

peasur enen tY anlt s concerned. For exanple, it is
salep imneEallysaade oRdo W'Hﬂr@em B actors into

the electronic signal processing circuite arrangenent
used, so as to be able to com pensate for errors that
BMBKG(R(DHN(D @Ff'bIrIESIHMEN'EIONr this respect, it has been

P RBVRR clfercfbmatinds At ind Snatter i husBhidiRd adapted

forttﬁﬁrﬁér@sblfoegéé‘ﬁi&%rrn@ﬁ?ﬁﬁ-‘ég‘troﬁ% Kiolwn tohtpegee and
corresponding criteria at create errors of short

duiTaub oit jsnknaven that éhemeaaseremnentonageitudase @btqiaed with instanta-
ne308 la'ngiaot 'rﬁgaﬁ-(/aﬁrlegfoprlhﬁws eﬁ%awr\éﬁ%r{tg Ut different kinds, will be in error

to a greater or lesser extent, and that these measurement errors related to a mea-
sured value can be divided into a number of different error sources, as described
above, and will therefore be more or less dependent on different circumstances
related to different criteria connected to the measurement magnitudes concerned.

For example, it is known to insert one or more compensation factors into the
electronic signal processing circuite arrangement used, so as to be able to com-
pensate for errors that are directly foreseeable.

In this respect, it has been proposed to include directly to said signal proces-
sing circuit compensation factors for ambient temperature changes, ambient humi-

dity changes and corresponding criteria that create errors of short duration.
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and the gas neasurenents associated therewith while

using a gas cell or sensor and different electronic
wa@Roosi17ar r angenent s for determining the prespO/SEWH4/001179

one or nore gases and/or gas m xtures and/ or

cal cul ating the concentration of said gas or gas i .
m it theecase of the aieirriassribad sopeinbapplicaiion S therprasent invention
. - |
ol 530 B GPEE et R R AR soncor
antl iifferentielectrahigestreaji @riatigbhento fdrhiztemmniggt thetpreserade of one

the gas in the gas cell cavity. Such djscrepanciges age .
or R AEIESES PENAr&RS: B! s @ndlancal haingtheroagicentiaice of Said
r K I [1] [1] .
oo5 % SERIARI TR KT, Ste R RS ELRIRR A bibonicaly
ant letsethat these valyesbao haee gedateedr smatlérediperepancies in relation to

o B o At e AR TR
pr &ygh! ié&eeéﬁ’éi&@' atd'Rogalyaeldted Fo BR8P MABDLItRE Brror sources

part_l cul arl to the environnental circunstances around
catageriged andllistaxbalave, ander Categoriesyd” tane”udi ng

nmechani cal i nfl] uences,, by ht about durin

(T SREDhRR 10 AR, SRlomARR Hrr i 8o frors may also be
rel&RICBAhYE REsRITEOlenFSBIARRS, mﬁidﬂﬁﬁewmdgidmbﬁm@rﬂhéwéasu-

as those that vary slightly in time and that are

ringlpscesiontansbaige fe athad physicehcenditonsaprerailing rarewed the gas cell

Lrectiv f ' 1 0L, i VA e
or SpbEG 4Pl Y Py M G ERRG o e gas
cell sens@T 4l s thvity, iduding ateshahical fluentes besught @bout during
desnlgtnated "drift", these errors are primarily
|

trapspeiiaioreand e histaliplien Phage- r el ated” changes in the
gag hfseé‘eftBéo@[ (5faéqrftﬁ"‘%ﬁ‘ﬂ@eé sy 4o HEludeXucheFsrs RMMosd that
el OB GO Ynal T processi Ry Gl T cultry oF €l reutt

vasy sliyngigim titre aise that\éhe therewith coRypemsatadsior irhac&rtlagee with the

"¢’ error source also includes, anobng other things,
d"’?ﬁ@%%ﬁbﬁl'”‘f%@@ti on in the ability of the cavity in

t hwmﬁeoﬁagﬁ ko @"atéﬁ@rys‘@é” Eﬂdr?frbl%ﬁéd kb @ﬁlefvﬂ%é JoAd use or

i mpaire ange 1nh the ability of the ght sourCe to
dusationciomtermrsdbat arghrelated to the grudrssausce degignatesldrifit, these
chosen i.ntensity, an. npair change, i.n .t he abi l.i of
iR ot PHEPEY SReaTad aRor ey PanaBired i rbar e Sas
seh86r %ﬁg%éiﬁent_r, 76 lgastctl RRAnEGCANY Bk dleitonitaighal prédbssing
as pulsated |light rays. These latter Category "c'

cireuitryror e esrangemeantz Useb a gradual change in che

" e PSSR el M bR R ke fltes, gmon
ou?fggf?@%ag? %%diu@l aiudticmit the, abilitg b tgecavityalthages cell or sen-
sor to refh/ect light rays, an impaired change in the ability of the light source to send
continuous light rays or pulsated light rays at a chosen intensity, an impaired
change in the ability of one or more light receivers to receive and evaluate the
emitted, reflected and received light rays, such as pulsated light rays.

L1 L)

These latter Category “c” error sources also include a gradual change in che-
mical influences, gradual impairment related to increasing particle concentrations
on light reflecting surface parts in said cavity, a change in voltage supply due to
ageing of constant current and/or constant voltage regulating circuits, and changes

occurring in the amplifying circuits used.

6
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agei ng of constant current and/or constant voltage

regul ating circuits, and changes occurring in the
w@epbsiofsirag circuits used. According to the preBENBE2004/001179

i nvention, the measuring errors related primarily to

t hi ter f ol S .

corSseBibEio E Bliort B BAfEY anE i o3t E gRiaté o fifariy to
thisXattex {9petdfi@ategorg “EKhenor scurtds can beacomipdtiatéed for subsequent

di fferent nethods of correcting cal cul ated neasurenent
to\e3lipedionar ri ed out in a Non-Dispersive Infra- Red

( N@'d?‘)exgﬁz%ll&,%ére & thdwiftd HeSiH b%n%?rcog'mﬁé}%ﬁf Hé%(%ds of

for and réeduci ng e errors i n calculated neasuremnen
coviglcting cakdutdted gneasutrdracat values oarniee clddn anddedispersive Infra-

"drift". The US, nt blication 5 347 474 di scl oses
Red [Ny o cathaifh e ohishEoR 6F campeRRRtNGor Sndapaucinadhe
erRIr8 i BACARASS h[ég??ﬁﬁ@ﬁﬁ%ﬁ@é‘@étﬁ@sﬁgtﬁg%mhﬁegé%ibﬁated

deriving from error sour
“dyitobl emis presuned to be manifest in IR sensors

e SiptedliitRaten, 8 ¥a did fhciosen ST oG hothods
fof@ﬂt@rﬁbtiﬁ’é X 56810e A piHIER BrBeRfing RBA-ddPRSEsBed Mea@rement

ire detectors and also for conttolling ventilation
regylts denving frose "diifitl esron spukaesvandgalersetheqprebleneis presumed to be

A B AR RAL AR e Baapted
to alvalesatrie Sndeatratibn ¥ BlriczatiédBafboprisdde dnd Witk cBRthe used
as sensor ar rangenent that includes a gas cell or

a
begefigially a8 e atestaBANG Also farconirollngrengiatieystams.

or . . V. = i

o S e kAR UL RSN GEEABHTBFESE over
lorep pedodsabdf tige neidrard thetewithshamtethrardree Fepindigld. | n

thi,s case, refers to the error source "drift" and is

badbe BResAd L&patontetligation granepes: b ietd:a8as sensor ar-
rafdefeneglreiios™ gat KO o Sgitarand af e okcliFarrange-
méntrfot pebducing art stenng onutvallysequeaital ereasdrénieht valuds m a me-

chosen high value referenced "XH'. Used sensors are

™t ended to produce an electric signal "x(t)"

r e@r@@ﬂ%b%eéﬁﬁeﬁfe@ﬂ/ 8o} Bgmgéhgﬁtim%m%rﬁtﬁ, ?@tsgr%téd@nd descri-

time (t) e method is based on t

bedsin s icalse, wefers totke eeron gourcet Jrift! and ichaset! on chclically eneasu-
| e

oA RSB VS X S s b B4 o v
andidveinnwisidh & kifowaerdngl; XH') and, in addition, to

This range is limited to a chosen low value, referenced “X.”, and a chosen
high value referenced “Xy".

Used sensors are intended to produce an electric signal “x(t)” representing
the prevailing value “X” related to the time (t).

The method is based on the ability to establish, when the value “x(t)” is loca-
ted within the given range, and to sample the value “x(t)” during each time cycle
when said value “x(t)” is located within said range (“X.; X4") and, in addition, to

store a representative “quiescent” value for each cycle.
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store a representative "qui escent"” value for each
cycle. From these stored neasurenents of gas

W@mmﬂlﬂﬂti ons obtained is evalua ted and cal PCI/SE®04/601179
"straight line" function, which represents a function

of dBf ﬁ#%ﬁ %r%g m&SR Hlln%hgd 12555’5 i%rﬂfeglﬁatlg é%ﬁfé‘?ﬁéd is evalua-

val ues. ove nen rone |on
tedh aadcbalmmtedrae“mmtmne’hfmhﬁbn JOwhigh Né]bﬂésgats aﬁnmuoa of the de-
the priqr art %%t es al so the content of

d T
te%égeaglgﬁ@mcf@&@ StedpauigsceY) ¥al4e86. This pat ent
puﬁ*HééEd@m%PﬁééﬁqcﬁP%eﬁfEﬁBl‘ %?Bnels BaLEPd BH:the condition that

conpensat i ng a2 seh
orﬂaqbdﬂbﬂm&asaﬂwrseanmuwd elated to the gas concentration

d. and d d .o d
nd 8 B RGeSl s G sriata et pL e Ao e
OZ‘FWG“ me period. The nethod is adapted to conpare

gas_conponent concentrations, appea ring under this
| oW hiwpatent publicationshes and Heseitbesra methodficompesisating for

"o ERTREBRS hef R ab o b RBBBERY el 36 Bie bt BongSiration

is Bapse aHd dtaren eRIfihf at tiisendofy Ehieapetbdand intiBea low gas con-
related to further tine periods with | ow concentration

cengrgtioR |eVﬂ|1 withinaiheshasen tiamripeded mat ed backgr ound
CORGRNEAd LR C?‘Qf(agrec} {08 %brﬁé?arlé a@% uﬁgﬁ%@iﬁn@@ﬁﬁaﬁ@r&éﬁ Sppea-

or an expec edic

ringoneksTtthidtlowrconaenieatiortieher, @lith dn:er oBmohe additidhal ggsscomponent
for a correction factor or a desired or coriection

copgeiEatiqns appaskig Yndes Oyﬂ@'r dwiconcenkation leye d Based upon
th Qé ES r ounrgig EQfa%ﬁ@’?)hna éé)'n%&ﬁﬁ’é’@&r féye\}é‘ﬁﬁd#lﬁﬁ %nhggta be related to

gas concentration val ue an pre rm ne
funhektlrgecpmddga\ﬂthdowmtceatrabm ladelse. For a

VoS Falulssd apd ESBRpler Backaround poarenstbBnT et be used as
a G8lchhas EABRKSH BYOSCIATRARAEHY EAKSARNPLHE cBRGerifon

predet er m ned background ‘gas concent ration” val ue.

vahisngod derejysforns tee conditions farlauearedtiondactos dr gedesired or cor-
sensor, nay be conpen sated for by using said

reGi ¥dbfon val ue or factor. This conpensating method

| S Frersasdliy 8paratibRSubh e durfdction Wallicdmay represent a discrepan-
concentration val ue over periods of tine, where the

cYﬂQﬁM@Gﬂdh@paC&grQund@ggtcoggenmm@ WUGW%RE \ed ﬂ'\l[]gd back.
91’{%@%@@?%% 60at Vs, SO as to obtain a large nunber of

For a “SPAN-constant” (described hereinafter) a correction value may be rep-
resented by a relation between the calculated background gas concentration value
and the predetermined background gas concentration value.

Measured gas concentration values via a used gas sensor may be compen-
sated for by using said correction value or factor.

This compensating method is based on evaluating the background gas con-
centration value over periods of time, where the periodicity is at least 24 hours but
may extended up to 14 calendar days, so as to obtain a large number of measure-
ment values of the background gas concentration over said period so as fo pro-
cess and therewith calculate a reference or desired value and a correction factor

for the next following measurement period.
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ment val ues of the background gas concentration over

said period so as to pro cess and therewith cal cul ate
wa@2eshevience or desired value and a correcti onP€EHSEIN4/001179

for the next follow ng nmeasurenent period. The

pr W%lb@ﬂcﬁ’cgnc{)mége rr?tfe?érgiéf @ésir%%ﬂ}eﬂ@& 484 HS:ngél'ftﬂw factors

correction ors relate ereto thus requir
relsigphtHaretarthus cequitesr signifieantacwingiteepowersind gafesrfershereference

al ues_for future measuring,processes ti upon ti
valfjasH{of fuflire mepsUEng pracgasrs Binedinarhin WA g Bariods of equal
orMxsemedudtibheory of calibration has been suggested,

using the basis for gas sensing through spectral

andlgrepyer afhedry iof chlityationpaa beenetiggastedhusimgdhatbasis for gas

e Bl S AhEDHE. Wbt 8 odBe DB el RindfR dfflount of
abSBASihG ligiel, asthafjusfa isﬁ;éll%dl@&r‘élpﬁédién s edineRis \ﬁilth the resonan-

measure of a nunber o ecul es” of the particular
cespavglengthraidéhe spesieselacted.ence of ot her species. Wl |

ci rdth FEoRRRlkgE badhy Bpir{nea5urcia BMekLBr Hofiq g bfine
pastdudat spadie), fred frem ihteofdrsmiceser otheespadiesce, b.
sensitive & accurate, c. _environnental resist ant , d.

abVéell ke piepesties R 8 NPIR gagcell aad s lemipniccirgt arrange-

mé’i’(tefbfgégaéfgc‘ﬁoﬂra‘?gl ens (no negative nmenory effects or
exposure hysteresis), f . described by relatively
si npa.e higly selestiityr-efiee fraph ejosshhtegfevenicd,t i s known to
the art that the "Lanbert-Beer ' s" law or fornmula

deschi 15685KIK@ & 3FANPSn bet ween resonant absorption "A"

and ; il "c". d loe -cds d o where "A"
e %§5r8%%ﬁﬁg'?@é'é@gt’t he incident Iight intensity,
" | dd. iable toeputramstock bedr longhimeé pedods,ty, "d" is the
optical path | engt h ang "s" is thet. transiti Oﬁ stre%h
of tFre NOHREREPPEWSRIPBIANS fihneoatiysImemory PIECH AL fRpsure
nmechaningalerégept ant) . n a typical NDIR gas cell or
sensor an active R |i %ht source is used to assure

f. described by relatively simple physics (predictable).

Moreover it is known to the art that the “Lambert-Beer’s” law or formula
describes the relation between resonant absorption “A” and a gas concentration
“c”.

g = b gcds
where “A* = (lo—1g)/ lo.

“lo” is the incident light intensity, “lg” is the transmitted light intensity, “d” is the
optical path length and “s” is the transition strength of the observation wave-
length (a gas specific quantum mechanical constant).

In a typical NDIR gas cell or sensor an active IR light source is used to assu-
re a high level of incident IR light flux “l4” onto a light receiver or a photo detector.
For a given geometry “d” fixed only two parameters “l,” and ”’s” remains to esta-
blish before this formula can be used to experimentally determine the gas concent-
ration “c”.
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a high level of incident Rlight flux " 1d" onto a

Iight receiver or a photo detector. For a given
wq@ewawislys "d" fixed only two paraneters " | " BOOSER04/001179

remains to esta blish before this formula can be used

to . [ i ne ; t] R .

+ oI EREAICETASTs tn€ SRHIIRAE S B IBRIEA BRG] WhBre cle”is de
tenineddivste, where " | " is de ternmined first. This

first step is called the zerg calibratiqn, sipce it is.

pr difé} ﬁ@ésw isicellec e ﬁ%roga%l'l%r@ftnonaﬁWCPt'Q'SafﬁFQEmedd%}t ﬁ“ng the
gd¥ ddh dhd OO Bath W28 YaeniLany be used here

ut for practic reasons nitrogen, at atnospheric

pr d&munem may beoused beredmitfouprdtioal raabwris pitrogas, at atmospheric

PrésuiG: MR RGN GB & Bhifer Sab NBIRANIRE00 7 asortion).

It 3l pf&jﬁ%a tﬁé’u§?|o‘f§ dHRfniE QMBI SrRKY, Uunknown para- -
nmeter "s", Is called the SPAN calibration and invol ves

t hel hexgemondecalibration sigp. regdedkiorsolve thegemainivgwnknamnrpara-

migl SR UL Bl calibratiatbpadinyEhey YR appSiitey tp§ optica
palR &S5 Hidis rRixtiere vty a kAbWa. concehtraiorbecnot ed that a SPAN
calibration constant is closely related to the

phyldieceafterdrarabert-Begnsdavnmendoase gheve. oay theoretically ke app-

. ar, | td 9 and hence it is not expected to
l'egﬁ%ﬁ%é%mghcti n?&%}{gehe and the sane sensor
consisrty Gel sted tatehSPANIchlibEativat coystant is tleselyseldted to the

a zero calibration constant. The foll ow n% descr.ipti og
physigel eprstarilodnd in feexpanent of the WU%MN ¥omentaped above

ik S e T R MR R e

cdﬁ&hﬁﬁimﬂwlﬂdh isoenfattunatelyt hattthe casedoma gkrd chbbration bonstant.
particul ar art mnmust nake |n order, to provide.a ., u
5 ol W8 HOWiRGARSCHPtinR Ouor KierTeeant ipYeBiaihs U5ia “$RAMfonstant

a2 BheLRrit Wi Il be seen that on the one hand it is
necessary Initially to realise the neasures and/or the
sequence of neasure that nust be undertaken to this

S ARY BP e RSB Eose e oy [

T%}:’:}ﬁhéal PioBlehis be evident that the technical problens
I sted bel ow are highly relevant to the devel ogrrent of

t hé/Vien talgog irge coneideratineritheitachiricalsleliberations t
led in this particular art must make in order to provide a solution to one or more

at a person skil-

technical problems that he/she encounters it will be seen that on the one hand it is
necessary initially to realise the measures and/or the sequence of measure that
must be undertaken to this end and on the other hand to choose the means requi-
red to solve one or more of said problems. On this basis, it will be evident that the
technical problems listed below are highly relevant to the development of the sub-
ject of the present invention.

When considering the present state of the art as described above, it will be
seen that a technical problem in respect of a method and an electronic circuit
arrangement related to a gas cell or sensor arrangement lies in the ability to rea-
lise the significance of, the advantages associated with and/or the constructive
measures required in creating conditions that enable ready calculation of “true”

10
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When considering the present state of the art as

descri bed above, it will be seen that a technical
w@e@bloesri n respect of a nethod and an el ect r oPCT/SE2004/001179

circuit arrangement related to a gas cell or sensor

méé‘:%%uﬁ?r?\%ﬁ?%lulek eﬂ;\a¥ Ear'i Bgvaﬁbhbﬁeﬁ thndtsat be %Ssﬁr{{ﬁmeaayrement

I cance ages assocCl a

vaiues reoeistd wver longntirme @yelesrammth&dwnh ehable megsured magnitudes
nd|t| ons th t .enabl e read ??I cul

to berGogn o aNgdEne FyRle 1@ 3RO rglm%xq'%oemeng other
thih@ﬁ'&r@ﬁs&%&t S%h%%‘s@t%nﬁ@rﬁ%ﬁcﬁg?élbté@ﬂouﬁkhrﬁ? @fr&?go@ﬁéé fas the

cycles, and therewith enab nmeasur ed
“dmfﬁge*rircbrminscdeo be conpensated for fromone time cycle

of IERRAREALARTBP 67 g BF Al e PR Eplpisd GO Grieaory <

a t@%hﬁlﬁﬁl prdbidrh’ reﬁﬂé@ fn ﬁ\%%tﬁ %/tdi‘ réaﬂ%@%é sﬁmﬁéﬁﬁ%@ﬂﬁaﬁe%vanta-
for nmeasurenent val ues rela " ory c"

getsaﬁqnd@chby @ndinréhe technieal rmea-aauﬁ@s Hlﬁtlshta bedak@abwmtroducmg

nlfl cance of . the.adyan e yed by
Saﬁﬂ?ﬁ ??Pé'%%%ﬂ.cemper?éé‘%’? \é%Cté'afg? éﬂ% ‘'t aken by
I nta @@Hﬁic@%ﬁﬁildﬂ%ﬁ’f@%é |ﬂfth@%\bﬂ|t3€m§@&h@§| fnﬁﬁ:baée of,
for "Catego ". A technical problemalso resides in

the Rgvamppes ?%Eﬂ&déby ped/or e tachnioei ma@érezﬁ requied to advice a
AR R RO Ot Al SRL SRR SapEF ety mea-

susErhanoeEmea| pﬂmwulwmeasuwmnmtors mdludedimetheuddfteatror source,
errors, prlrmr%%,y measur ement e rors |nclgded in the
withsiheraid ofargas GRYRTSENSATherRwitaicuplralily ghaeasrergent values

oc%ﬁ msfgﬁ@érf‘é’&u%[}aneo @ltddéll?'{/ s%fquﬁr!ﬁtﬁ%lgflﬁy ihir Cﬁ@hd{l&?%flre detec-

rlng I nstan
tedrmherelmg cycles are detec ted, wherein; a. stori ng a
| onest, or a hi ghest surerrent val ue ?r a_neasure

valdueStoring @ Ipweskea i F medgugmer e ced rH%?WfS"?“t value
chosegobb Forlfy, 'o‘é@uﬁr@aﬁd‘e@alﬁ%ﬁ@brm@ a EROFEH tima p%’l‘lo@ (T1)in

occurring and éval ua measur enent val ue at the end
of saadnerhoggn time period with a stored control value

or ,set-point val ue usi n dis ancy b t n

v (o B a3t Fing FRE BRI BB By T ot 08 end of
st or eghig QRbLEh tiKd ﬁ@rlﬁﬁwﬁh%aﬁbfeﬁt%ntﬁ)lWlﬁ@dsétftﬂ:/mrvalue
corres pondi ng conpensati on of neasurenent val ues,

obtcai weing adiseepaney hgtweerdhervabiateg andmscyeinmmeasaement

o = Yplte Sury S el SRRV 2358 L Pigtetf Y oorres-

cor r epoediAg kBnipenshtom bEr@asu e st Riued, Wheained and occurring in
a following time period (T2) and by ;

d. using a temperature sensing means, related to a gas cell or gas sensor,
which generates a signal corresponding to the prevailing temperature,
whereby said signal is feed to an electronic circuit arrangement, and
thereby cause conditions where a signal from a gas cell related sensing
means, duly received by said arrangement, is used to cause a gas cell
temperature depending correction of each received signal from one or
more light receiving means, each also related to said gas cell.

It is also considered as a technical problem to realise the significance of, and

the advantages afforded by and/or the technical measures required in that said
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whereby said signal is feed to an electronic circuit

arrangenent, and thereby cause conditions where a
w@e@salsi’s om a gas cell related sensing nmeans, PABE2004/001179

received by said arrangenent, is used to cause a gas

cell tenperature de£ﬁ?_ndi ng %grrecti n of each received
tergpefiatirerdenanging eprreriios may ke Garsed byiycapsinatiopLipne or a

I ) _ . .
o BRERT ARt AR b e, 1R Pl AR feren-
ceiothtt he advant ages afforded by and/or the technical

ol BRPPTIMEPTRE a8 R SBANI BIoh 4p ReAle e PRI ee of, and
’chéo ﬁéé‘(/d;ﬁ%@ﬁaﬁ&d%@w&rﬁlw fheBERAIBANAcHalRs r{eghﬁé@ﬂw {2t said

e sanme referen ce point. t 1s als
electnonicoiropit srsangeneetmayinchudsbivencitavitselthe dike Her causing two

Significagnce of, and.he. advantages afforded by and/or.
difrg ST e nrB e iR R SR st e rebHéseiiting
terRb&@turan sﬁidcsi%rwé m#/ e REsEBS teTMY A/MEbos\RertedPsignals.

circuits or the like, for causing two different

si §rnaBlsp ennsidaspd @senteichpical pieblera de realiseghe ségndfieange, of, and

one represept| t r al Lgnal
the AR &My RO BonrirB s efiteh that one of
twé ftripéatiedt signalstshallbec@lated ebhentasuresrint v8luelend the other
significance of, and the advantages afforded by and/ or

signakistreleied tan temperatute yalyainside Phadiagenbsrid gasterl and its
Ca\ilig{jependent signals shall be related to a neasurenent
value and the other signal is related to a tenperature
Valtwaisosciallﬁidyrgd@jsa@’@@hnml plrﬁ@mn ft@kéal%:edhbtségrdﬁndrtcye.of, and
t is also cgnsjdere s a technical problemto realise |,
the pdvataees ptamied bir angptthegchpicahnggedres regHied Wb&ha?aS'g-
ne B SRRl 9 k) Aperdy Bompensa
tion eqdiin ee@et dope setone ternppraitisa dontpersation fonkeeithef accuracy.

S RBEEaPPlh e RRRR S AR ab il BEELE 1 4B o,
thd 8@ drit8gdd8fierdeRi By S3d6EHHR techhiBaPeastR8aeqafré@tdlBflise a
by and/or the technical neasures required to utilise a

setipgtargcamt aunthertof ambér-canvester Apushcas aba nermalisech ‘Grgon-
tafﬁ%” a nor{gf‘;l iCseg) " O-congt anit " e reference for a

S n?)seﬂ§¢ei 1 BPCG QL AFOMIX '?S@éﬂﬂi @%tp ‘probl em al so resi des

I NAttaehsibal provlemd alslesprestif éhe bty tooreafse e sibhificance of,
advant ages associated with and/or the technical

theradvantagesassaniated with ard/er tengchnical meaguresagaassary in choo-
s8Rty e 85800 4 AEaf GEIL Y i PAGHEe,
whees Baidi reésteftl valugemby 6@ relitdd to a normalised CO, value (400 ppm),
chosen lower than the value representing the A/D-converter setting at zero ppm (0
ppm), and therewith be able to create or cause a correcting calibration above or
beneath a thus chosen reference value.

A technical problem also resides in the ability to realise the significance of
and the advantages associated with the creation of conditions, with the aid of
automatically producing compensation factors related to a time cycle, for a con-
siderable lengthening of the active time period existing at that moment in time, for
instance by a power of 10.
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chosen | ower than the value representing the
Al D-converter setting at zero ppm (0 ppm, and

wo b@sewiirh be able to create or cause a corr ecPCTIgE2004/001179
calibration above or beneath a thus chosen reference

val ue. A techni cal Frobl emalso resides in the ability
t o Anothnerdechmisakprohlen sesides trthgmbility o rerlisetthg significance of

) ,
arfih8 S ffadis atroriec B $R%idHa Y Al bh@BRad¥erbor Brange-
mermztl veitredrhiah megelazﬁtraryc bmcwf anranagemenstu@mi ednh e readily arn]dapted to

_|l.engt ing .o active tine rio eX|st|n at that

fnﬁnﬁg‘ﬁEFr\haﬁﬁ uele. I ﬁg‘e‘%\fﬁ@@caw aeﬁerbrnef@ Feipendnagni-
|

tudeh 3P %ﬁ#?ﬁ?“aﬁﬁbﬁg’cf‘mﬁ’@éﬁ Bl b S%?%dgfe%& A pinaRA P8 greatest

mmwemengcaclmiabed antime-qyate- E&iai@drccmre*cangemamuremmhvalue

wih RS SSHERTEAEE Reriads: dab a8 PERESHEA apiasen cB3eq Or contro
an@fd“g}?fedﬁﬁl@@ antiidt Pcsis @l@tarﬁ'ﬁét@zﬂm oPRAEd Widean N[Flﬁbnverter

n%nal s froma chosen gas cel or sensor etc.
owgeingrsigna)r eat est rreasurerrent cycl e-rel at ed or

R et B PR S S sgtgroo o

and thbereantigrisradotiatatdWith etilising to g e\hﬂ'aume@@dﬁ@g -ccle related
control data-rel ated val ue obtai ned via

or ime-eye eeletad measuiesnentvghian yvhichy isagonnasachdirectly to a smallest
I
or R 5A roBhRecoR i) nirorle T Al o od BiooEh 3 st

orshid grseat@ttreferénce sading measw*enmtwﬂjee rel ated or
lue, which is

tine cl e rel ated neasurenent v
Aw@&%e@abpeo@%m@ S0 residgenitae DAY fo piopese gpeasures that will
S48 PRI R HLED i o i
methadsi aedmtanmlnmts HAeserilied aladveysabh asltbbmethedlddassnbed and

ISTgHe Ay Bl SRR AleRLn D 44 1

eS%@t@chﬁﬁbFﬁrdb‘iﬁFﬁ%’sﬁ?Fés%sflﬁ%éraﬁllﬂt)ntd"@r‘e'a%jé s‘ﬁﬂ:ﬂe usable digi-

arrangenments descri bed above, such "as the
talized@rcome agureméenteeycteatadatet nmenesu m‘rmretsmlme th ;ibe aitt of simple

bl i on 5 347 47 A t.echnic rob alsg .. .. . .
mlimale! fopRasty shit ps &SRS piBizadicRy pBSIRos fliiplication, o
visibrg hh@lor zeshodedl IGGRHAE MRiticapysdrée B lpédfpei®arn fas®R! allotted

value with the aid of sinple mathematical processes,
to glj@llp\ugggngawpmem eyelacphimarilyagaptedfor the “drift’- related error
t| plication, di vision and/or a chosen al gorithm
& can serve as a conpensation factor, allotted to a
f oMarei pagticatadyriewtirde soe ’mat arteormlcalyprad@m esbides intthe ability

"drift"-rel ated error sour
to reallse the significance of and the advantages afforded by storing successively

SO

in a memory each lowest, highest and/or analogue-digital measurement value re-
lated thereto, occurring and evaluated during a chosen time cycle, and with each
occurring instantaneous measurement value, that is smaller than or slightly smal-
ler than (or greater or slightly greater than), being identified as a stored measure-
ment value in the measuring cycle and to replace a stored lowest measurement
value with a new lower measurement value, and so on.

A technical problem also resides in the ability to realise the significance of
and the advantages associated with comparing the measurement value, the
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More particularly, it will be seen that a technical

problemresides in the ability to realise the
wage@sioisicance of and the advantages af f orded bRCESE200410P1179

succeSS|ver in a nenory each | owest, highest and/or

ana digital neasurenment value re | ated thereto,
lOW§§u0?lﬂ?@ sbrasaRtremeal v alng sioredaidhe ﬁnﬁ@quasen measu-

reﬁ{%i‘\t WW:IB didfrie élé”\{i/?él?gtcija%ﬁ%@[@@ﬁ lcgﬁﬁﬁluz% s t%v:%lue ora

that | s nor s
de(sumdgzrexmanl mluelabmnédr Vigr @ AdD- cbhaer‘)ter tledated signal, where said

ool Ve Rghey EpasiShd 4 ety eueietlo desiied o saREp value, such as
th rRiEBstta Y44, Léegé{ﬁ H&t@ré“ﬁﬁﬂ/bpﬁ’%ron%ﬁﬁé'f Pén t‘éﬁ"édé‘?ried gas.

and so on. A tec ni cal  em al so resi des
abiA tachnical pectii¢rmealsd eesbdeﬁunftheabdéy td r@ilsetthe significance of

e RER R ofsi Hith e RERE cineiane A Ghtrepancy

beqweéﬁ%@bvémgte%%dnéto?e& eeR0rdMasty 168 BRY sa¥Fd8siRid or analo-
time cycle, a chosen desired or control anal ogue

guEatQIdrad Naweomﬁad@dealrect@hcmrairolwalumobﬂatrmdwa saiccAddrconverter

s Gai Rt bR M ShrRy Sl el LSS otef Bl relo il Bores-

pordinéecorppensationt (bfﬁh@éﬁir@ﬁm?\t Qhluas@rBurrih (?Mﬁhlﬁl a&arhplete follo-
and/ or a concentration of an air-carrie

wipig SReALEPMIENbBY@M al so resides in the abi I ity to
regl { e%ﬁp c%? %ﬁtﬂé}bzeﬁ%@%‘?dég indAd atbﬂlfﬁé WX%%&@%&Iy conditions that

assocCl at e ISIng a Cco on-revea
wild leaabmﬂeyalhatedeard bd:mjrﬂngtlpuamed (andegdtiveddiscrepancy to be

USROS OFJ8P8 HTEF N 9 WA Bl e ANATER GMGRIGated measure-
makined d\é'g%na tdonAé [eheesy ﬁ‘iéa%ruré’rﬁeﬁt 1%‘923”?%1 ef(r)[e ?%mpensation

conpensat | measur enent val ues re
of axpéctedamrrespopdingi em;prs oefptedtstn therfdift” erwassowoemiccurring in an

. | lete foll
m‘é@gﬁ%ﬁ@ﬁ@ﬁ&vﬁg&] aswehgedﬁﬁyglnp Sr gbl gm gl \gon?e& des in
thet wiflidisd Bels@eRtRAL £tdchRftal praIadiresRIBS i i cMdalibn of condi-

enabl e an eval uated and occurring positive (or

tions grawhm thei gas egnaee priangbment edn ipercalibrateddercibly, with the aid
di rect t,0_| ower | uat ed ,and, cal cul at ed

of S8 bl Sties B AdhiR ik B ts S S e sisRE i 2 oho-

schagilibtatihg, gdat méﬂ%\hb%rﬁﬂ RPN RSle et rRSMUMNgNS/cle.
errors related to the "drift" error source occurring

in AaWChme@bpmb&ry e residasgnrithe soiibnineorsprahendithaisignificance
of %lnaq %d@gﬁf&gtg %tstsg %Eeﬁ\&it@%kigﬁﬁr?i%&@ srt&%'dd tllorI] ahgﬁ)gue

crea ron o

vallle' angaitizohtrobvalbe obtdindd aiaesh At[Da@bh{/efrteWeldteﬁ Biyrail tb a gas
of sinple manual neasures, by subjecting the gas cell

coapemtﬁ%tlcghgalgg ﬁ@@ﬁsge’famr%ascaﬁre@apnemstga@gccgwntratlon that nor-
mélWotﬁ‘é P QFBidR Ao Sudt s 1PndncBhRYARLtdEAP BF bifhat has a gas

concentration differing from non-contaminated air.

Another technical problem resides in the ability to realise the significance of
and the advantages associated with adapting such a control value for carbon di-
oxide (COy) to a value that lies within a range of between 350-450 ppm.

A technical problem also resides in the ability to realise the significance of
and the advantages afforded by allowing an allocated measurement cycle to have

a minimised duration which is at least sufficiently long for probability evaluations to
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A technical problemalso resides in the ability to
conprehend the significance of and the advantages

wag@soitared with adapting said stored control POESEIMOE001179
value or said control value obtained via an

indiated et SR Eotadd fo S a&gg&afo%tchosen rferen-
ce %8R mrb%,l h9B t&%@ e8P mamid iy RERMERatiCal ﬁﬁuﬂhg said mea-
SUC as I n non-c tanlnate alr or alr at as a gas

suggncyeler ati on differi ng from non-contam nated air.
Anqgt.her .t echni

i d h bjlity t
F o BEhnibATob R ARoTRs B D SRty Yout el lns Sidnfiance of
an@%ﬁé"éd@érﬂﬁgé&; bﬁoﬁf&‘ﬂﬁy Ql%vﬁngfénaaI%QEécP}ne‘ééhHﬁ? tPéle to have a
carbon di oxide (CQ2) to a val ue lies hin a

mmgédomramwﬁrsédnﬁt?)@rmﬁmnaaofttbe [g@SREINSPF elTRBgeAesbrender

PredgRBtatRD ot bisBaBmeotel e bR BV ifsgan ol [ ocar ed

MeASHERHEAl proBRing alse reéidesdn Maabilised rdulisd thesighificince of
is at |east suffici entll¥ml ong for probability

and {e advaniages geperiatedav aﬂowngf?a@msawgr@am gompensation for
ev&lﬂﬁfb%gﬁmsggv%n%ém%ﬂjé%%' HGe Lﬁc{qdé*h%ﬁ {tﬁére§rﬂ8r| e val ue
W e a or ically

{0 appear
onpAdurther m@hamaﬂpMWem wesldgs uytHee@blmytte wailseaﬂhemigmﬁwnce of

anitihpvantages aromRe t?s?'a Qa1 eA4asp8 0 cgpensation, eva-
Iua?éc!l B uﬂél&%ﬁﬁ EntiRg é%éd}?wgc A, 4o b@aé{\%a?s tb:ﬁlé)w (or

xI'msed durati conditions o
abgws)apre;deteamrrmubl&nﬂnalueender presentation of a

o BBP pehcaidrolE tesided g ebytyth fealipe L PlnRance of
and tgd b &RBE8s afforitd Eﬁﬁoﬁﬁg%r‘ﬁ@ﬂﬁéel?%;%h@rﬁtbﬁ%é\éélnement

al l owi ng a”"chosen degree of conpensation for eval uated
valieascewnisgtin aaheasuring cwleduém meémrycas 4 firsthewest measurement
criteria. A fu

i h
valfjg; bid 18 reftadd b okl TR fRpr R TR G B St 161Er (or
hngh@mﬂbagmn@éﬁt%ﬂ@atbtheahbmwﬂ@f its Qb@é@@nd@@hﬁ%t@fn this latter

. conpensation, eva |luated between nutual l{ sequenti a
maeéu&menfgvaiy@|lre§aldtroem@rsaa$va>s§0§@dol@V\@@F Quglgstymeasure-

mé?‘@%a@.t%t Shgls%ec% limt value. Another technical problem

§IntThe ability to realise the significance of

and the advantages afforded by storing a first freely
ener at ed neasurenent val ue, occurring in a neasuring
R in a nmenory as a first |owest neasurenent val ue,

o TRl MR R RSy b BRAR e BBl @litRioay s
betl lire theoimnodu ofion, tco ngiséey ameethad dnsltaor elagtrohncsclNCatttaewangement
for%ﬁr@gggtgﬁgéﬁg@bger%}s prlmamfy }/elaltsedatos?ﬂrn‘%p efror S(\)Allje rces in re-
spect of measuring processes that utilise a gas cell or sensor of the kind given by
way of introduction.

The method and the electronic circuit arrangement is adapted for compensa-
ting measurement errors, primarily measurement errors included in the “drift” error
source, with the aid of a gas cell or sensor, wherewith a plurality of measurement
values occurring instantaneously during mutually sequential measuring cycles are
detected.

It is here suggested the principal of;
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ment val ue, and so on. Sol ution The present invention
takes as its starting point the known technol ogy

wale®snidiesl in the introduction, conprising a neChsERoa4ieh1179
an electronic circuit arrangenent for conpensating

nmeasuring errors prinmarily rel at drift
SoBr LIS INagIara BBNSRTSERSETSTb ALY 4 gBsufement value
ut| [ C

cﬁfseathgféto Sédﬂggﬁ%étﬁﬁggégj% ec% grugg? BHIs¥RRinkY p¥AYd in a

i ntrodu ectronic circuit
arramgmmeqx IS adapted for conpensati ng neasurenent
measurenent errqQrs include

" by TG Said BB g Galited mpadlroeR] el the end of
SensQhid ¥GScEVirh8 g@nBH Wi é S¥ored c%ﬁéWeﬂﬁ@ oF séﬁbéiﬁf’value

occurring instantaneously during nutually sequenti al
rreaswndﬁgwmawntrobvajae,ect ed. t is here suggested the

princi f storing a |L.owest o ' .

oo otk Bisperancd belngn 4K BRanBla Gtk 8EfiBting measurement
t her glafue WRE 4BId SBraNorittvaRicest 8 Wasikofor adBRsed ahd/B® corres-
period in a nenory; b. conparing said occurring and

eval pENdingeespeRaiion af aneesurement valigs ebtained aoHeesHITing in

val ud GG Y BRIBHCRENE Vel he. T, Yising e T

di gcrehfys Yelptmgere sarsireymeant ewlated toacas d:ellgor gas sensor,
measurenent value with said stored caontrol él ge as

basi dvhieh daneetes 8 $igRCOFreERPIURY K HI REVEBREJRTREIFH e,
of SAREBRAl é‘@béﬂ S e & é}?gl(?%ﬂgnﬁccﬁﬁéh'it'd?ﬂa rigérent,

follown and b a tenper
semﬂimlglerm’mmﬂon roélsalw'cg ore ar gase oéthe mchgm:al pmhmms listed abo-

h |
Hrlé%artigqu#% eRBeratIf 2coaEnesyELMe 19egnal NYentin, dhathe
kné\)fi)n fridl l(ggﬁ)oés Bb&&Hed a”ddv%'w%'ﬁﬂﬁhcemth thB%téﬂ‘h@iﬂb'Qéignal

ne or nore of the technical prob
frofr algad celioelated sérsipgmeaans|and gulp mfpmm by |sald arrangement and

accgrdance with the ese venti on t
to g s BeE! ik oahsecy 1oBhse e SBPERUIE et ool Sl P¥beived
sighbPRoSdRoPMDFE ght lfebélmr@ ﬂé§n§ ehth RlAtersted 0 ShIgas cell.
neans and duly received sai d arr&r;tgenent and to use

t hitds alsgwrmbposﬁctaweg@estedrpmmdymen ahgeaidgemperature depen-
ain ek afdr fbeg Hiaeh BakistrahieR ord AihBg ey iure de-
pefigihb-data, related to one and the same reference point.

It is also proposed as suggested embodiments that said electronic circuit ar-
rangement shall include two signal receiving circuits or the like for causing two dif-
ferent signals relating to two different criteria.

It is also proposed as suggested embodiments that one signal is related to
the measurement value and one signal is related to the temperature value.

It is also proposed as suggested embodiments that said signal, related to the
temperature, is used in a first temperature compensation sequence and at need in
a second temperature compensation sequence.

It is also proposed that this occurring and/or evaluated measurement value is
compared with an analogue or digital reference or desired value stored in memo-

ries in the electronic circuit arrangement, designated desired or reference value
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t is also proposed as suggested enbodi nents that said
tenperature depen ding correction wll be caused by a
weeomsgiyiai i on of a nunmber of tenperature de pebPdi/AER004/001179
data, related to one and the sane reference point. t
: I
e BB oP SRR T B L e ORI P Sy dre, Sy of an
A/Brgpradertee celatadrgigealr attheseral oftthe dhioken teastringi oygld. wo
different sijgnals relating to two different criteria.
Ao Pl easaneledte BN TR Mette e value and
saf) %?de bésiF&# 8 Rffereck NaIUBaRIN &IReRtuty 3 BERISRSA r8Red and/or
signal 1s related to the tenperature value. t is also
copiespos@idgxenmpengatior of alrbvatismeernent values accursingriala, following
rel at ed tr the tenmperature, is used in a first
m§%§p6ggaqy§ee conpensation sequence and at need in a
se@yfay SFERJ"p%’séﬂ SreETIRRRE, oAt [ROMMANESe stops oftfundamen-
proposed that this occurring and/or eval uated
talreoncepbakihe prasent inveniionp thecevaliatedaneasiHeonng velues to be

cofifrsated EAF PG in BTl SRS MeHeh GuaR V8 shail
bedegierediopredieba viiEtetheal issrapartyRfpssitived br thotesddde@hen the
ref erence val ue produced through the agency of an

diggrepansinis negatiy@ PaYIEE Vergal , at the end of the chosen
”e%lérétgﬁdcﬁé?%%nc&gfﬂre%gg bg'a ; g?cgd;gacé %ﬁaggrﬁ §§§ E.Lohggntration,

t hus "eval uated neasurenen sal

representative lof bedatrezpoadingl gis cdrdehtrationt ddoutindinbaisishere a
E@gr rel at e? and/ or cotre?é)ondi ng,_conpensati on of a

re 0 ;

B LAl for e AR 16 ag) G Wor T B RGBRIAELLA A glus that
|ie§>|?%k\ﬁee,$g5@@)50ﬂ§é,rﬁr 504601 "ENts, that lie within

scope of t undanen tal concept of the present
i mAeabrding td the preasbobineentioras chesemtegrdeusfelécirdric compensa-
. conpensat ed .and occurring in an i diately followng .
tiof XS G REFRNIC FOMPEIRIPN fetPigtey 86 GrPancisit en aBieneheriteria
di SHeRAPEY of EoRPehbatich, evaluaéd Séﬁ%&n%ﬁfhéll?esequential measu-

_discrepancy is negative or vice versa. The stored
ringefyetesn isechadendo rrwyatdeasidayeethanca arexdetesmingbvalue.

CONCR PR RS e RS GBI S8 e sorc
in ¥ hh%nfc&?/ a8 Mrehlchedt nfisasLEERentEdlut 6 £ WidghesPheasurement
adapted to a value that |ies between 350-450 ppm such

value) Athés gpred fist ovwash haasureraept walee beingviepliaasd wpon the occur-

rofipRBEH s VR (3L Budie) PReB AARE . BB Rlinegruremen

vahedibéingsedredin aidi raembing ad egsendflowesien sifHest) measurement

eval uat ed between nutual ly sequential neasu
value, and so on.

ADVANTAGES

Those advantages primarily afforded by the present invention and the special
significant characterising features of the invention are obtained by the creation of
conditions with which a correction value or a correction factor, that can be used for
analogue or digital and temperature related compensation of a measurement
error, can be determined more easily, said error being related, among other things,
to the “drift” measuring source when measuring magnitudes through the agency of

a gas cell or a sensor.
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ring cycles, is chosen to be at |east |ower than a
pre-determ ned value. A first neasurenent val ue,

woe@e@antiingy i n the neasuring cycle, shall be stpPCESEIN/001179
the menory as a first |owest neasurenent value (or a

hi 9hesd eABR? %éﬁﬁ?ﬁ% s‘(ﬁh@?é/c elif c?stsgtﬂgt@%ﬁbfa?ﬁ alnoé’l‘ﬁéhatlc calib-

neasurenent va el ng ace u e occur
ratidn of tei measkmw result oé)tanngtth éom ﬂwﬁ eei’eolt semonen atshubsequent
| att
meg P R Wi e BF SRS HBLE Hithrneh Shet Sanhesobtai-
ne‘élQa %duw\lav&i}éfb‘}@@%swe%wwﬁu @Qa%e@rréwréﬁéréﬁéﬂéllag which

present i nvention and he speci al I cant
ma:;hbe aonmmemhgobfemaﬂ sough theenedmem of am PdE)a:amfeden add a sig-

na\%efl%tggotﬁe%?é.' on of_ conditions with which a correction

orrection factor, that can be used for
anal ogue or digital._-and_-tenperature rel ated
r_%ensatl on of a neasurenent error, can be determnm ned

edyiNaRy chasretedstioieaisrn gf panaihed, aserrdingiorbe present
ln\}elﬁltleﬂsa é)et:fﬁﬁh |rgLHet z%harggﬁ?gfngglgaﬁs%uéﬁﬁggﬁ%gg{&ﬁﬂd Aim 1,

gni it iqes tArol € agency a gas

wmlerthe Iprifary kchamnﬂemétncefeamraeaﬁam eleptonid eirduit éﬁan%ement
possi bl e to obtain an automatic calib ration of t
acr%%ra%rag tqq@errar%@rﬂt ipyentiane are peiforthdn e characteyisingplagpe of the

5Measuring cycle, with the aid of a
acbﬁrﬁgﬁﬁym gorlt mvvith whi ch there can be obtai ned a

readi |y avail abl e destred-value-used as a desired or
reference val ue, which may be conveniently obtai ned
t hrough the nmedi um of an A/ D-converter and a sig na

BRIE'F%EQdﬁ]PTRbR OF THEEDRAWINGSAr acteristic features

a method, according to the present invention, are
s etT wooemhod imartis at pmm prapsised arideeyapising Iséggnificant charac-

tor i ARAES Ao At o Bt inPE Ry e, B8 Esofbed by
WM@@M&eWht@%r@hééwthe @dcﬁiﬁﬁbéﬂ%n@ﬂ%vﬁﬁé ihakhkighi n

the characteri si Bagl;ac ause of the acconpanying claim
15 FigmieET isDE StorRKriragiR NG u sirst muRiapiveiplewodasrbers areitange-

el RRER T esIRAREERE B0 PTG ReC Bl R had SR source

andniwenighe recdivdrs kownbeted as aini diectrdnic vRYuiDhrraKgsmedt, Waiving
reference to the acconpanyi ng drawi ng, in which;

asﬁﬁ)‘@jﬁﬁe@ alegizonic gireeikry @ndy? disPlav Wt rating in principl e

o PR RO DRI AGER st el SRt o SRR Athgement

having electronic circuits and functions which mutually co-act in accordance with
the directives of the present invention and which are adapted to establish a
“lowest” measurement value during a measuring cycle using analogue technique;

Figure 3 is a graph that illustrates a time-wise variation of carbon dioxide
(CO3) concentration in a well delimited space;

Figure 4 is a general sensor graph, according to figure 3, showing a plurality
of mutually sequential measuring cycles, where an evaluated measurement error,
significant of the present invention, can be achieved within a first measuring cycle
in a time section occurring between two mutually orientated measuring cycles, and
where a degree of compensation for measurement errors can be applied to each

measuremet value within an immediately following measuring cycle;

18



10

15

20

25

30

and two |light receivers connected to an electronic

circuit arrangenent, having associated el ectronic
wa@pRoosiiiry and a display unit; Figure 2 is a bPODKE2004/001179

diagramillustrating an electronic circuit arrangenent

having electronic circuits and functions which

mutual |y co-act in accordance with the directives of

t hflw&ém aignepmshowingribie wintph sigral selapedetd arnA/D-converter as

a B8 phbeCoora st n A R et Rl Frtlfefte. tkep at two
differéh Opéi@iureé hdﬁie'l;ﬁi-sm and i+59° o WﬁeVélfHeaédLﬂﬂ néimber received
car bon di oxi de concentration in a wll delimted

at@p?@fec%—g@m@rarat@nasgéwmqtarw@nsor gr aph, accord| ng

sehiadtd &i<'n st bR Bt Bre FBkYAmeg utout signals as

a fﬂiﬁaﬁaﬂ efigiet CObconcestrgtivr ariwherd tHdh€orap&sstion is so chosen that
i nvention, can be achieved within a first neasuring

the jwe graphsexnoses sae anshthesame Zag wuaer@prewt%h@eahwthe
Cog{:,{ RU%BEF Eﬁ?surl ng cycles, and where a degree of

conmpensat | or neasurenent errors can be applied to

eafFihgumaF iy argleaph/ejhmwmgnet Calibration tahbeifhcﬂrtthé mut;ﬂJtlsﬁgmahgs a
neasur.i cycl e; Figure 5 show t he out put
furgtigR gf t the Gl eoHGsnliatian %ﬁ/@%ﬁfﬁsl@gw gR¢eHalye has been

chﬁ)g fo 4 v%ﬁfecreég)fréfédté’@ bla et iR Bt @06’?9&}1 g\ﬁ@sféggect to the

aken at two rent "t enperat ures nane
COsgaLromtantmtiohearcbwherena sbeond treperatliratcomperrsatiGn may be
-concentration is of inportance; Figure 6 is a graph
us ﬁOWI ng two tenperature conpensated output signals as

a Figeid 9% Qﬁoldqunggr%n’p mngﬁamrfgaéh bR iCBIRERt Afdhgement that

conpensation is so chosen that” the two graphs exposes
hageieciianic ﬂlécts@mﬂct@m@tmﬂ that ccasmt m@rﬁ@icmrearwﬂ iheaccordance

PR B A oo o SRBP IS  apionest

medsuréPekt valQ8 CRIhG 3 neBsutipEcié ivhildassingan ®/D-converter related
reference val ue has been chosen to a val ue represented

sighpl tanateguardigialisansforoingsisnalivc whese éie elestrenis aircuit ar-

T o T e

and| I ustrating an electronic circuit arrangenent that
ha%l el ectronic circuits and functions that co-act with

e 215 2052ph %h%leart@%ﬁewmw%r%wddprse& Al-sopyerter
du}nﬁg %géé?ﬁféﬂod S an @?Qhﬁﬂ’\ ot r?ibﬂlghF@ 58

measut enent a nmeasurrng cycle
whi I e using an A Dconvert er rel ated signal

DESERIFAEN BFOEMBODIMERTS AT HRESERA PREFERIREDS ' Ne

ctronic circult arrangene
It is pointed out initially that we have chosen to use in the following descrip-

tion of embodiments at present preferred and including significant characteristic
features of the invention and illustrated in the figures of the accompanying dra-
wings special terms and terminology with the intention of illustrating the inventive
concept more clearly.

It will be noted, however, that the expressions chosen here shall not be seen
as being limited solely to the chosen terms used in the description, but that each

term chosen shall be interpreted as also including all technical equivalents that
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is, in this case, adapted to signal processing of
digital signals directly, and; Figure 9 is a graph

W@ b@siongy 7 he out put signal related to said PCT/SE2004/001179
Al D-converter during a calibration sequence, equal to

ol R Rl P ER S YD g o aghieve the

saime bir eddentitliypthergarnartentions endioo tedmmai efffeet.f ol | ow ng

de CI‘I tjon of epbodi nents at t f d
QP gl staalies amnatcaly dhe %5?@%@@%@?53 fé piggent inven-

tlohnWﬁBFélﬁrﬂeé’tU% SiGHBEAR FGhd Br %tﬁrﬁ@r‘l'ﬁ@ hrally concreted
1 dgy

atconpanyi ng dra w ngs special terns an m no
bywiirtie bﬁpropmtsedtendmcbments dmormedrig mdre da’haléherermfter one with

d,, h h
refbR b i TR SRt st EereaRSid FolE Go seen as bei ng
i mh‘éefﬁeﬁ@deédbomng*ﬁ@tﬁé‘@ﬁéﬁhér%ﬁé i pﬁbpdéebftﬁectromc circuit

descri ption, but that each term chosen shal
armgenwétae@l, inpriacipte,iindepandet af the: saitser @apl the type of sensor

Bl e LR GEotch BT RALTR e e i ge g gas

seaggle@myal |y the sane intention and/or technical
effect. qurellllustrates dlagrarrrratlcall t.he
badine pringipiecoastrestionnef gnesugh ganhsensarile St O\M‘iéf\é‘igHre1 is

tLur gni ficant of the present invention are
kn%metﬁé[ﬁ?yﬁconcret ed by virtue of proposed enbodi nents

degtid ingshtion carr thuddieabdsdbore thmblise of a gas oslltthassociated with
reference to figure 2 and Pne with reference to fi

thg gagisenset hEaMpESHIoR Ha'qus worientateeiionbRoWce 3 ﬁ@an'at%ﬁrtg emit
u?éé?@@?l@cliigﬁ{, I%Elgi e(lf\lgee et o(?‘lhbh&‘i bf A HERsEr éﬁrllﬁht {Jtﬁ‘lse re?elvmg

pri nC|pI e sensor an ype o
mears dn theseake af mbolugihratécéefmnlokjmmg\mdm reteivinginseans or
se, of pe of gas sensor only. The

re‘fo‘?'}’ﬁrél‘g?@‘g@é}%@?qﬁﬁ?'eﬂ%&s' e such gas sensor , shown
i N TieQd8oh ﬁnb\@@lﬁs‘getaﬁlet iR&hRtechri B§I fidky RAMf bOBuEARE tlﬁétbtﬁe num-

be based on th a gas cell 2 associated with
beméhgiafsresewsm 4,15 owypraryiasgan also Hait physical mosition, depending

ht 3,adapt ed t t I d | Ryl
on i fips TR ShREPB 7 o1 et e i g 386 rorfGrthe
ca"v ol i the gaatl.2 bAd bha sifsRnimddriringldisthnes ed path”
odi ment” two |ight rece|V|ng nmeans or receivers

an d re fellewmgadpssrigiompf ginieposadeepbpdivieit Masl t&ﬁjlelawéated with
oL MBS U bR b AR er
onehighit eedeivasrst isi placediane adapted for an absorption wavelength with an
associated measuring distance corresponding to the gas chosen, while the other
light receiver 5 is positioned and adapted to serve as a reference wavelength.

The present invention covers a method and an electronic circuit arrangement
of compensating for measurement errors, primarily measurement errors included
in the “drift” error source, with the aid of a gas cell or sensor, wherewith a plurality
of measurement values occurring instantaneously during mutually sequential mea-
suring cycles are detected.

The invention is based upon;
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on the gas or gases chosen or on a chosen gas m xture
and on the formof the cavity 2' in the gas cell 2 and

wo@Rrooa/ocdiesen "nmeasuring di stance or path". ThePCT/SE2004/001179

foll owi ng description of a proposed enbodi nent has

b?% y %}ihgtaeﬁwgsf Br é?@@rﬁ&%ﬁ‘?ésﬁr&ﬁ@nﬁ{/éﬁeTo‘?'a%@gsurement
l'ight receiveérs solely by way of sinplification, where
one | i ghvaluexiosecthedetosopturded aadevatitgie@dufing asghosen time

absorption, l.,ength wi th _ap.associ ated neasuring
di st ancgp%&gﬁdaﬁg’f“ﬁ@%%@hgggas chosen, while the
other |ighn ISRY occurfing @Rl lvanRte@ RtbaRUPINEAL YAlue at the

BRA
serve as a Peﬁegence vvayel eng_th. The present invention
covers aendtfisdidachbsen tishe periothiTd with 8 pieregrqaniigbMele or set-

of conpensating f asurenment errors, primrily
neasurengﬂpgg?ﬁ’gr@'iﬁ’l uded in the "drift" error

so ce, Wsing 4 ARcRipanel batwésn &R évaliateanaw® occurring mea-
wherewith a plurality of measurenent val ues occurrin

. [ . g
i nst ant aRutaRReRt @lke Withsaidisiorgd sepfflyaiug asePasis o g related

S or i ng- 8rbeategpondif ohErsaith PERERElariBif vus obtained

nmeasur engAl ocalitihgoihesillbWitgetime peciodr(TRhgndmy;
eval uated during a chosen tjnme periqd T1 i& a rrerer ich
69,d-69' ; UBINGCRIFARSIAL e HeASHISTIPANRE: tidfedvaiagaeel 2, whic

measur e . cai o
e o THR 48 il 8BS0 Ring s DSl B perature,
val ue 65whebeby saidusigmal isseparatedy fead/tosstidedactroric circuit

eval uated and occwri ng nea surenent value with said
stored cGRENEEMPABe as a basis for a related and/ or

COT [16S RARAL KL SO 2% %téiﬁﬁ%@;no{'ﬁﬁé B78TRIM aVgas€sll 2 related

obt ai ne% andoccurring In lowing tine period (T2)
teanpebratyire densisg mpanst & apd daiyureseiedshnepichesianggment 6 is'used to

I d || whi.ch « i
cauer ErreS EereRungrartitioh o RTCRE 8 e Gbna) from one
orSRbfe rfqrﬂrﬁé&ei{/iﬁg&ﬁ@@ﬁ@n,esyeéc@ﬁwt@d s@kdidayRctapRi C

circu arrangenment 6. t is here suggested that a
si ghe tevnperaturasessmgimeans 8l thejused light reaiving means 4, 5

ers AT RO ARRER Zy8l Sttt of FEALE Ly aich e

inSilerfghé eavity@”. of each received signal from one or
nore |ight receiving neans 4, 5, each related to

gasMees pregiseiysaiddamperaturederending Cﬁﬂﬁﬁ@fs'saQﬁﬂJS@a@)'yda coor-
diHSESh bF IS S Y MBefRaeSdébering data related to one and the same
reference point.

Said electronic circuit arrangement 6 or 6’ includes two circuits or the like for
causing two separated signals, one signal related to and represents the measure-
ment value, and one signal related to and represents the temperature value.

In the Figure 2 embodiment these two circuits are included in an electronic
circuit 60 and in Figure 8 embodiment these two circuits are included in an
electronic circuit 60’ and here illustrated as two separated or functionally combined
A/D-converters.

In the embodiment illustrated in Figure 8 the signal, related to the temperatu-
re, may be used for a first temperature compensation (Figure 6) and by need for a

second temperature compensation (Figure 7).
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are arranged adj acent each other in a wall section of

the gas cell 2 and on the inside of the cavity 2'.
woRros/oprieti sel y sai d tenperature dependi ng corPEDSE®N/001179

is caused by a coor dination of a nunber of

- oL el of SR PR el P8 Fiigudaid B g iR rocel-

ve@ lsidhals frohelel§ onedighit Feasiie 4Qthd betplut kiginbly cé]ﬁb@ ind@malised so
two separated signals, one signal related to and

asrtghecgenarally wéeﬁeaéﬁnt@fr?émvamng dghbintensiy fsqrgﬁm light source
related to and represents the tenperature value. n the
"Figure 2 enbodi nent these two circuits are included in
an A&$ ehdwnin figefe tthe g8 celid inoludieg do ¢his eprtedavign?” that has

. e Lwo circyits are included. in an e| ectroni .
llgf%r seilﬁptmq;eropm%a?@ that i, delimfted) Ewwfwahséeea@%écgwaﬁpomons,

B 4 o EPBER RNEAIY 8 1% de  Ea Bn 2.

setengh sidstnelated wailypcbtiou édaftird aidkinetated avgligraation @c and a fourth
.Cfo en atl@p%’% e 6) and by need for a second
sl ee% atlon(Flgure 7).Wth the aid of
Sa'T‘PHe%ll@&Pélgféonéﬂ bemotns(z‘fao 2bn2¢| o &- a@Dw.th @ fidtBetdm
8) that recei ves signals from O&ﬂﬁf/ one lig receiver

pmﬂ;lort Pe andtapilat Qallmawtloaﬁzf tat et p@euelsto Qm anpther.

O RS et 5 WO 80 R i
Ilgﬁ?}éfleatlm@pfdbiﬁﬁeé Qirk heferemsbdR£ a2bt, \et@ ' aridare desghatedt'mirror

l ecting properties and that is delimted by

SUﬁﬁ@@%’IZ%/ gbp@é@dlmmmfol;!ﬂwmg&%crl@tmru cavity being
defhﬁ@ﬂc@lea%r@dﬂm{;bg@h% t a ai.'”?&%ﬁ@@géﬁéﬁh%ﬁabulsawd

a, a secon e-re ron
llghhbe@mS'iLd’eenﬂﬂt@d fomnie! light sbume Xshalhpass thewsavity 2° and be rea-

dilyseiocsnd By g sipgle whl BiISGRIGE BRI SUHACH 4p 1o SIrie fqwards
an‘aqfekieﬁﬁp%?tﬁﬂql fit fdc ﬁlve?@f'd? \I/F\E?F(hb@lﬂ rﬁénﬁé}aih&éﬁvﬁmﬂravellmg

para anot portions or wal
‘Sueésaxrmg distange oriplazh” |hsadeﬂhxee:av'lty 2ated to prow de

e SRS R S 05O S B
dlstaﬁ&é or 8éﬂ1”‘dé§sfn@'th%§h%r¢§ﬁ&bééﬁ %@Q safhpﬂé (BRI IOI e, a

conti nu [i g ht “beam or Int | ustrated case a
pulDiffierent gages abd alifferent gmxt@wsneqmre lppticalgneaswingpaths of

i BPUERER VSN A ooy o T eEgn gt ehGBhedrne
caflity 2cbeBy bringsconditions for a plurality of reflective parts or reflective
points, arranged between the light source 3 and a respective receiver 4 and 5.

Thus, figure 1 shows a gas cell 2 through which a gas “G” can flow and
which will include a gas sample (G) for electronic evaluation.

The gas cell 2 used in the figure 1 illustration is adapted to co-act as a unit
with electronic circuits contained in an electronic circuit arrangement 6 by means
of which the light source 3 of a gas cell or a gas sensor can be driven and signals
occurring on one or more light receivers 4, 5 can be detected (sensed) and there-
with enable evaluation of the instant light intensity, related to a chosen absorption
wavelength or wavelengths or related to a chosen reference wavelength or refe-

rence wavelengths, and depending thereon electronically evaluate the presence of
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and received by the light receiver 4 (or 5) in a known

manner, therewith travelling a "nmeasuring distance or
W@at0/0131msi de this cavity 2'. The [i ght beam "BRCT/SE2004/001179

therewith defines a cavity-enclosed "optical neasuring

e e e

agereyof lenovat mﬁed;traﬂmws}mg paths of different
di st ances ich can be provided by enlarging the .
di Aedigplgnsingroraeeresponding pircyt 74y cen@a@teﬁl 30 dlog glacirenis circuit

I I o .

argihoht 5151 bhafopBLERY HHBRE! e SERHAT o nccat

somesqibet wag snteip theepregenoel oba g‘élsmmd é nmasmrémehbvalua relating to
h which a gas "G' can flow and which

ro
th%%mncqn’ifaﬂea&q ugésgé?ﬁﬂ”& (G for electronic
e?/ ligRE&HRA-in Tﬁ@cé@éof@éé séndtr§9 dfrihltsriﬁarﬁélﬂaf %nél that the current

ustratlonlsaat to co-act as a unit wt
vabileemftthegae ooncenﬂratmrcmrthalqamﬂy 2noatheeg@:semr02 Burepmsented

by GnAeans valfaqt yAUecERED AP BistEricEnn LGPy dlace 7

VisPSI§HAIProBe S¥in@ TFEthRY el BBFGhit cBBit ARERHYPERL 6, obcPPe Reed direct-
detected (sensed) and there with enabl e eval uation of

ly lyhpracess sentrolligatcircHits ragid at thel ikusteated racaswement value can

t] t §
T A e
antrhdepesshtigvdrtnds Ibaeé@@)hra)lbvm?g the eleatroniceichit arrangement
presence ofa chosen gas "G' and/or cal cul ate the

6 tpieerns elerbis signals dicomiga &onha shigReR sensgfelddighéreceiver 4 or
sebé\% Iﬁ%géﬁlé s i"éﬂhyé'? s?ch’%s%?&lrménc%maﬁoﬂe measurement value

COFT &% ng cir I'S connecte ectronic
andito Gei ablaltas angegestcobhdemsata ouaccdlirsgl ragasmremerm reirtoos so that

i oviony Sonel B Bestearonic SrgabagansamRebs Wb Raesol e prevai-
Iing%lnat‘ t8” {QAublA tﬁé’%?@ %ﬁééﬁt%ﬁloﬂfwﬁmﬂ\ééﬁaﬂ’éﬁ%krblé diserepan-

nown I n the case gas sensors 1 this particular
cykwheln ishigt value iz showmonthe dispidy swr&@‘é eoussshinrsame ather way.

S el s SRR Rl SeafotehBL R Hbng

thé Wﬁ/eﬁhérﬁ?' 3%t feHst asR th dtnfpsiisiifeforRhose Afdasardémeht@rrors related
el ectronic circuit arrangenent 6, or can be used

to ﬂ”lef ltift’ leyroppoprasecess controlling circuits, and that

P4 R R R Bl 40, B B 0re 2, v

refeesriientoeiqure 3 ditb4 psresdiegtintiohitavdrdem lowestigasl concentration value,
allowing the electronic circuit _arran

wherere 38 eankedinest apeprding tofigure RgWith & eaemgoeﬁg%ﬁ@oﬁ 7 and
0, 9ol bORFl1GFEHEA ighest SRl ALK, RSB GLR GuiFoigna
depending on the use of an A/D-converter.

The embodiment shown in figure 2 has been illustrated with analogue values,
while the embodiment shown in figure 8 has been illustrated with digital values,
this latter while using an analogue signal to digital signal converting circuit, here-
inafter designated as an A/D-converter (A/D).

Figure 2 is a block diagram illustration of an electronic circuit arrangement

given the reference numeral 6°, with which received analogue signals can be
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and to be able to anal ogue conpensate for occurring
nmeasurenent errors so that the output signal of the
we@b@srsami c circuit arrangement 6 w |l represePCT/BEm®04/001179
prevai |ing and "true" value of the gas concentration
I . . .
oo SEbhEElo PABPLILAC U2 BRIt GE of dfe moass
resmmt eabhe relatay. to She it méasrement eﬂoaamﬂr@qbtheﬂtmgs

C i Biure 3 Maidbs.A blosk adram Diserion & heoledenic circuit
Fﬂ?@ﬁ’i@rﬁ@t’ch ih Uaeéﬁlrﬂ}nﬁﬁe cﬁélé‘@cro 6br&mtse%ﬁd’functlons each
s

ource artic t
reprasediettby a ledo radndngwﬂldaef egden&‘cnt%:;ﬂ(:e thetsk bledlesr earche farmed as
tr t I
eleg it oF elatPbie G liraiianagds o S5mbiiefent SoesRimgute their

fuh&tidrnisata @ofhputérsh reference to figures 5, 6, 7 and ,
shal | control towards a "highest” nunerical val ue,

r el%réhle seke nécmmypﬁrgusﬁ g@égo @Immﬁuarggwaénecgmwngwcum 60, which
. . T i i 2 h
s BRafertesTERy B shBRe R Ra SRR Les, whil e ine -

enbod imestratel ebodimentHise ifclt@ss Bepnnietiiois 44 ab atyad dell or
digital values, this latter while using an anal ogue

sesisghalasseciatesl ight resej¥en4.converting circuit, here
L5409 9 DR AU o L0

amothengds sensongssecibteyl light rédeverdieviara Bng (4 af the' light receiver
W th which recei ved anal ogue signals can beprocessed
‘in a manner to conpensate the neasurenent val ue of

U NGRE-RBIHe RSN CEIFRfitSar ézﬂg%trﬁéhtt@ ab atﬁé éEH'e circuit 60 is
2

measur ement error anmong ot her things. |gure
morecorldes iderthicatto the sdgciranid auanganenhm&ndelde‘or the circuit 60a,

sclielides Seie PRl b SR TES o widh ceetRat Sty fray of simp-
Ilflbéﬁlér?% etlclye@ ler@%‘onn@%ﬁéd fo tWe'hthFéc%Wé?elnBy hINAk 4a and to

t hese bl ocks can be fornmed as el ecfric or electronic
them%ﬂaS@ymﬁg&a%&ts or as software, in order to

ute their fun ons Vi 0 .
26 5B /DR @hesfu SIS RbRcpb ALq ruR SFH6F réeiving
pméétééldnaﬁibué/%]q_ﬁélsle?mﬁéﬂlﬁ@ﬁi e ghd e6tdof Lo a chosen
gas_sensor 2 he illustrated enbodi ment al so |ncludes

a cdmnsignalsromipetlinedaywll denandpn thentyee of 9asseesar deed and
aljf‘é gg&%@ﬁéﬁ}r}é%rfw% ths © BE HldashiP@y 1 s or may be connected

SVEEYS §PSERESF “Such as to anot her gas
serginte mémghtaréedlvér G,hh frgecearlyehal(élérvelas ardferemce4dgnal, the

ou%utt sngnéllognhfta ||F1§%%I r\rqg{/ be connected to a circuit 67, whose function will be
described in more detail in the following text.

In the case of gas sensors of the kind, illustrated in figure 1, the concentra-
tion of a carbon dioxide gas (CO,) in relation to fresh air will increase above the
value afforded by fresh air, while the oxygen content (O;) will decrease in relation
to contaminants entered.

The exemplifying example, shown in figures 1 and 2, and in figures 3 and 4,
are thus concerned with an increase in the carbon dioxide content of contaminated

air above the carbon dioxide value applicable to fresh air.
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Because the electronic circuit arrangenent 6
applicable to the circuit 60 is nore or |ess identical

w0 o0osloesies ect roni ¢ arrangenent intended for thEPCT/BEI004/001179
60a, solely the circuit 60 will be described in the

o IR BF L Pl ARl 580sesS TRshiplasCE b4l 3P fows o
time-Wwisee/atiation of tiie tadoneiimddS corcenttdtion Wifldin aldeimited, although

electronic circuit arrangement 6' thus includes a
vendjlated 8P&€L-f or recei vi ng pul sated anal ogue signal s

zgql'bwé l%Pr éfu?@o? b Qgﬂgﬁﬁ}ggﬁ% ]gag@%n%lgfé%hﬁ/e? 9 olg Bsu él’ﬂﬁNn in

epend on gas sensor use
figume 3 bad nsateﬂeweniflnvthablrt:mt 60 asamaralages sighiahce t he

' o graing iy s crqk S frst erGEsraRGamEntS! Suhig potes
ea@&oe&nﬁggq&ﬁ vtameaoﬂbmw \/élu@7WIthi8%§rdft6ﬁﬁé'c‘éPodH hioxta% con-

descri b in nore detail In | ow ng text n the
cenfzatonin @ma@une@cgclefdetsm%dﬂﬂﬂ’fl lustrated in figure

di d
. o TS R0 BahBeieRe P st ieiaRs st e Y Jynieh B
adéfﬁf%@rté ek Intd ceAsidatation'daldI¢ thdve mesuseentshtvanies('M()” that
decrease in relation to contam nants entered. The

fU|fd>C@ﬁbplﬂ eyality catesi®pl e, shown in figures 1 and 2, and in

?Hé?’rggllt %gﬂ é} 613 I El%fé R[’EQI@# i c%@:'ﬁe?z{?ioh%[aﬂ%l% status

IOXI e conten con

mf@@ﬁé’tibrt fegyaeding dieabiveing df ottedryshysival pardphetetsy suchss the pre-
air.n connection with this assunption, figure 3
vaijing %FPH@@Ed%VQJY@EﬁQGt hat shows a tinme-w se variation

of TEQ% rﬁgﬁ Q@Wﬁ'@%é'vﬁﬁ a kA4 Btdo‘ﬁ%lc:‘éi'réﬁﬁ1 dr?ferent stabilising

del'i ough venti ate Space e structure
comﬂltlom aad gvllathe‘rewrth labeept&mleﬂg tis® merasueement viluas thaisre ob-

S ure 3 and |.s receiyed i N t 60
taigel Whende e eh o Sealid is e titfesdnt Bef it 6o is 8
i fhls (Sar{s?dérétléﬁ é%@gﬁéﬂ'ﬁﬂés the effébt D eNit@S traASiBNts, sabcr)]tage

occurring | ow value or [ower value, with regard to
con’mmlbenddihe)kkeie con centration in a neasuring cycle

dei,i]ggzg‘tgsg a&re\ngﬁme g gﬁ WL ﬁ'llf%r&%@& \A\{i“? gﬁlﬁ§§1 gd %fl'legl%twoest carbon

dldxﬁi?—,evélﬂé%t&ﬁﬂﬁh @%QMOWGQ ohied thd Vilge (03 )ssrmmamthe memory 69
val ues "Mt)" fulfil certain quality criteri

is repdaasicrwith 8 rzaew aﬁlﬂ leer valve, imnaedigiahhwhgRdt PGaUsS, in the circuit
arBREEFS B by LAY S Kope PRl AR Gt
vaRie&lready stored in the memory 69 is entered into thememory 69.

The circuit arrangement 61 detects sequensially occurring low carbon dioxide
values during the entire measuring circle “T1”, and replaces each higher value
stored in the memory 69 with a lower value.

In this regard, figure 2 shows that at the beginning of the measuring cycle
“T1”, a first carbon dioxide value (M1) is stored in the memory 69 and is replaced
by a second lower value (M2), which, in turn, is replaced with a last or lowest value
(Mmin).

It is assumed that the measuring cycle “T1” is of such reasonable duration
as to be probable that reference air, with its correct carbon dioxide value, will be

present over a short period of time and that there is good basis for the assumption
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vailing or current drive voltage. The circuit set-up
6la will also take into consideration different
W@ @bioki1zs ng conditions and will therew th accPQI/SE2004/001179
solely the nmeasurenent val ues that are ob tai ned when
I .
thife ROAed b0 HickRle Shcehtiallg? e aF Blfing Hiethfeasuring oycle
“T4 ée pracisaly thescanhos dicdde tageerdmiionapplieablettbdhé iréference

frTEIe Cj I‘CBI t tarrangemant 61 is informed, via a line
SIANAMPIEM Plwest carbon di oxi de val ue stored in a

e Mpigy/|oQfdst @ﬁl@et(Wﬁ‘n%%H@II b@%}np%tr@d Rhthi dNsfohed P@&F&r%e%ue or
is replaced a new, still lower value, imediately
a sthead d@snwb\ml@e in the ci rcwt arrangemsnt 6la, thus a

vait et B SuF AREEIT AR g, nbEslifertfoment

vatdee‘mnf’)bcﬁarrln%cﬁev&uaﬂedamm@% Hﬁd&%erﬁﬂmé%ﬁeﬂbﬁsor measuring
quensi al Iy occurring | ow carbon dioxide val ues

cyale 1T shedl kenstorad indhg unemgne? viassaiq first ciiigyit esjangement 61.
Sgﬁ'hefbrgﬁﬁﬁhé%%ﬁ f@g&r $.‘i‘s bygbn‘cgs 5{%&@5@( H@aréz% ﬁﬁﬁnu&%@é the
cabmgi diokitg cm‘nctah’eatma@mgl mgeca;sei; euling the day when psopglenccupy a

Mg deSCRySR A ans o0 sulao (e on] e o dipHde
coh&eh éﬁ‘pﬁ%lé%@@nls%ﬂja g | owest value (Mnin). It is

assumne neasur | g cycle "T1" is of such
r edderlabest nhenauicomerdyatue (:Mmm)aimbrrmg, ksaluatdccand stpred at
rrect .car di ox vaI ue, Wil

tings beight g shal B R el e dd o i dnefariig dyale 17 to 2

se@@ﬁ@’ chasit arrbRgemBAt 83 SHaMd mehadcult®Bal MWRAIchaRe k?\%‘asu red
di oxi de concentrati on neasured durleﬁg f he nmeasuri ng

valieciseompared il 2 ceferngervadue ar gesires] vliidentered into and stored
. ncent rat | ' ble to the reference fresh and

in SARACA MR BB S L L (Mrin) shall be

conmpy diskireidivalge Bt thedifthr dfcaltenemgeniart 63ris 8estwa &dlue of say
desired value. n accordance with the

400 PRIB: ¢ RPATIT (UG Ca10 HIoWSBCarEadA AL Af osh al.
r
M-T'Hé R s QA diiclf a%ﬂgskfrfén%ﬁw%gqap Fotfos BIR0AIIER and the
sng\‘eﬁ‘mi’ gr 69 ofithe ﬁmoﬂe;ﬁancyt viai subtiisictian oasgmamtheﬁanamigee
graph shown in figure 3 is cyclic to a certain degree,
fun??!%‘nuch as the carbon dioxide concentration CO

|
| NHRAS R AU LB 3 HESPRPFHSICOERURYa fa BRI 63 at the

ocal I and falls-off during the night
enthaf thamheasulfingdydie “T1 ?

Used factors and received raw data are considered in the third circuit ar-

rangement 63 with the intention of forming there, from a factor or a function that
shall be co-ordinated with raw data occurring on the line 4a and the line (4a”), a
compensation of a measurement error in a following measuring cycle “T2”.

Thus, there is formed in the third circuit arrangement 63 the basis on which
the measurement values occurring in an immediately following measuring cycle or
time period, referenced “T2” in figure 4, and related and corresponding to said
discrepancy can be compensated in a fourth circuit arrangement 64.

It can be assumed in principle that when a positive discrepancy occurs and is
evaluated in the second circuit arrangement 62 and signal processed in the third
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concentration is also | ow on Sundays. The | owest

nmeasur enent val ue (Mm n) occurring, evaluated and
war@setsias time point "Tmin" shall be transferP€dSEL004/001179

the end of the neasuring cycle "T1 " to a second

cirGf EbbodnRBOEEFRR ot oulf s il i deRpal B as o
facted drea Rinctlen, sssh aaliugtedTheaffeindvalne fok e4idddnipehsation oc-
fifth circuit arrangement 65. The desired value in

. . . . . the
curringtin a®i ipynediataly HgwiRchmegsuring sx¢leos time/peiied 6725 dpcrea-

40 responding to the carbon di oxide
Se%&%%gﬂ?%g%ﬁ%h of fresh air. The second circuit

ar Thogjethe wonfpensatior vhik! stsfeelsintthe fomtinciteudiearrangdrhent 64

Si %n :+ 0 %g‘ of the di screp?ncy, Vi a btraction,
copgtity eRTRRENSHINORIS TGARRRENHRLIORRCIAY ANE/Qr sgmpensation

orr : ; . . ¢ _

fur 80 ERRRERYe 5 Sh B RIRErG VALl el i o fo R igAREE lring
cydladTar samdchseeaquaotichllyais atpiedinia saiddifihecipmbiti arrarigement 65,

thlrFHd circuit atF' ran%ement Géivviththeintention of .
to p ¥HHak g6 FePEentrRtoh BPreRaNPd BY arefelRPESRMIRALOTRgPPNing
fregﬁﬁ%‘%r{&hﬁgﬁ%ﬁh raw data occurring on the line 4a

and the line (4a" ), a conpensation of a neasurenent

er Tbe desirad ooréfereneg carhendioxidegenteol valtie shailthus tigeadapted
viehSaid SHBEoh o3 fnkMebheh i futiiosB AN ALE R B i 1R, coppent-

ration®fgatatl360t48d pwinng measuring cycle or tinme period,
referenced "12" in figure 4, and rel ated and

cobiteesssinedy alpssen epniial vakicsrbjaipar TYotBghPasanaador gas
mi%(tﬂ"%r {n%% ér%&{r%%{g%ﬁ{err@@genent 64. t can be assuned

en a ‘positive discrepancy occurs
anghb?m@&’slalrlmgtcgmdsn“'lﬁ’e “Fet and ‘T3’ ahiosenrin dngtmentircdit 66a
and signal processed jn the thirdcircuit,_ arrangenment
shatbgeivar am3adapieddiuratiominrpugh £ie aeengy of aawﬂhg'é%m"ange-
md&ft eds @ factor or a function, each eval uated
measur enment val ue for said conpensation oc curring in
anIn theechsat &l huiltild lovalitpsysashuas sghegls) effioes.tshapping malls,

saleEirpe pespA T 13 Ahaenave paliraen REb¥SieRRa A g deb8, or calendar

da® W&Q%W%ﬁlﬁ gg%‘e?élétth'éﬁ'ﬁeés&@m&ﬁ $aluiestorRispending to fresh

onpensatio tor and/or conpensation function
airafailie et accuo eaale hight @ndraach mainirg.eval uated in a

foll gw ng nmeasuring cvele 1 T2" ' :

| o1 g BTt oty el apd SRR S5 s
tinfe Yefiddal m@asufieg epElb mady Rave aRiueattar elbétwean 30 and 180 days.

ref erence-serving correspondi ng )

In the case of closed container transport and/or CO,-controlled maturing
(ripening) transport, the time period can be set for between 50 and 60 calendar
days.

In summary, it may be suitable in the majority of applications for the time
period to exceed 3 days and be less than 30 days, such as longer than 5 days and
shorter than 25 days.

The time duration chosen will depend on different requirements and condi-
tions.

Thus, it is significant to the present invention that the external conditions with

regard to the gas cell or the gas sensor 2 (or the gas “G”) shall be such that the
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fresh-air gas concentration. The desired or reference

carbon di oxide control value shall thus be adapted via
wa@adod/ofisifs h circuit arrangenment 65 to a chosenP@HBE®04/001179

lying with in the concent ration range of 350-450 ppm

ocEhh AEAHERM N Qe echlo Lt B 5 AU EIR s [ghresentame
of amhesenl deﬁined veliewti sopne yronesnt' oTlli’né durig ﬁ@ch@n measuring

% he tinme circujt 66a shall be given an
CY%!S E!' edaa% '@t.wqwcﬁrﬂ@ﬁ@r@a&g&nwh 5PSRECH o Arprerset dpsired

vafye! HQ?S&W@&S@COH‘IP%H@&W cBr lﬁ‘é‘fb%\f)?\g' rﬂ%@é Jﬁqqeﬁ%cle “T2”

such as school s I ces op in
andéhatcaidlsvnepamy dstakdishedin tte measrﬂrmgat:yﬂe |‘fT ”a;lfndll 3@rve as a

cofphaetin N sl SWegnaming Srcte £ T e B 88t uos

Wi W cpfers=RiBRTadlon 'K 120dIcaRAEd PIhei fBarth r@:n’cl]ﬁ a?r%?@eﬁ'fent 64, is
storage | ocations, beer cellars and other closed

traggtestes] totehsevantiveirpeit Brangement6T end gtoree tbermly shasdode able

to E5EkhSRe Had g dnd Miheatp 69 Yo adlutiBsf Faffeh the immed-

at&?fdﬂd\ﬂ‘hﬁ%h’ma@aﬁhg@)}/cl@‘ port, the tinme period can be
set for between 50 and 60 cal endar days. n sunmar

nay hedotal,pxiept ef prﬁ@sa&mrwhqspnorel@tsgﬂp dhe .r@watt@ recelved

50 BBy R BB bt M fponsaton

sighaysson Theeline 5a asidrfatthen nohmakynbried, crideipenethted to compensation
di fferent requh ﬁmentz and ndi tions. Thus, it is
3'%3@1‘??‘?%‘%@ opidhe lees Péb&d §4%ent i on t hat the exter nal

ggnﬁg%ﬁrd ér@réﬁ of ‘88 p@&é?ldrﬂﬁ?@@én%{: Gf%élly%eaﬁéntlal measu-

rmg Iwolesd‘rTnl”r@ch‘l‘fBZ’hBaadamw trabe tassdban eaprieeteterminedanaximised
a value that is.representative o chosegﬂdes

o i SR VEled aRIS IO e GHORN RE- B9 664R hable the pre-

velEB&§ Bf hﬂ@zxéé‘éél\?el Fpid aﬁ‘ﬂ%%l’i‘%brré&tlcﬂﬁmé’t md\Bbe due to non-cont-
di scr epancy, Wlt respect to a pre-set desired val ue,

rolgm erroeg.ve as a conpensation factor in a foll ow ng

35 AT e e S i uih tyBE B BB pgered by e fime
cw@uﬁ 66@ %‘h‘e‘l&hé Foutipeirelit aftangdrmbhiodd agd Ngaﬁwulaigdmﬂeetlon

. so on. A conpensation factor cal cul atﬁ\ﬁ
faq‘,tar MK, WB@FQ'h the ptant @lrwq%@lgﬁgﬁ@ fgat mpgsurement value (M1) into

the memory 69 and initiates the commencement of a second measuring cycle
“T2”, via the time circuit 66a.

As before indicated, a second measurement value obtained in measurement
cycles “T1” or “T2”, efc. is stored in the memory 69 as a second lowest measure-
ment value “M2” via said first circuit arrangement 61, said stored second measure-
ment value (M2) being replaced upon the occurrence of a still lower measurement
value, which is therewith stored in the memory 69.

The measurement values (M1), (M2), etc. stored in the memory 69 will thus
be replaced successively by new lower measurement values right down to the
lowest measurement value “Mmin” occurring in the measuring cycle “T1”, the

measurement cycle “T2”, etc. and stored as (Mmin). (In the case of an inverse
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transferred to a seventh circuit arrangenent 67 and
stored therein so as to be able to conpensate each
we@e@aniiing and tinme-rel ated neasurenent val ue PET/BEE®04/001179
i medi ately follow ng nmeasuring cycle "12". The total
fur?c?ﬁbﬁnfheg%eéé’u%ﬁ{b?ﬂ%% CJ?@%?&eH a? %[t‘R/hlhgﬁ” vl AhRh will
cel ve y, via SaId sevent rcuit arrangenent
be&xkplaihebinbmode detailavith @icreonpén Figure8)si gnal s on t he
[ a and further brief, criteria rel ated
t o Beiuaine H B e VBT Mo eromBS i e e mpry A9 unti
theﬁéﬁd oﬁﬁé'%%ag oT1eQ
mut ual 'y sequléﬂ&?a ?reg-su ﬁ?ﬁgﬁg@%%gstﬁé%ﬁféf%‘éﬂistotheset
deald%cboedomtmlwluéemse\tahm’cm theeeldwant degred afmompeswdtiom “K1” in

via an ei.ghth ci, t arrangenent 68,
ressogcgg%& %"r@é‘ﬁ@"’%‘ﬂ%"ﬁ%%@ﬂﬁysﬁ chzwan excesgl vely
r aphéd ozbdrriigdbwest m@%w@rﬁném@fam&mmﬁ%mQeﬂéatro@.qatbe effec-
rollable errors. Al so shown in figure is a start

tectattbgitrarsifionsemanfirsb measugae ceele T 1t”H@ a $eapnsi measuring cycle

wr P r [ ' r nent 64 and its

Tga cuﬁ&{étga %?re%??@ﬁ{nml{rgsé%%pf wherein the start
Cci Figuiré 388 inteaeed so shdw tisé aﬁ@l@gueesmm stratuee (rMﬂoré detil
the menory 69 and initiates the commencenent

dugeg pAkS r?éé‘s"ﬂ?ﬁﬂﬁ"tg/@(cée 15", ar\ﬂ Hustrrics ithe tigey é)@nt “Tewig, during
r@}m%ne st AdLEdHd %‘ﬂent%ﬁﬁecfi«p .ﬁ@@&%@%@qg%g(g@ ) is meas-

alne I'n nmeasur enent” cyc
urest.ored in the nmenory 69 as a second | owest neasure
val u

Sl 9968 48 inteRdest 18 WiStedted e /S enplsy g Struclure
dufif®Laneeii %EQ@U é?d@s"‘fﬁmﬁﬁcrﬁth%tm%sur‘éﬁ?éntvalue “Mmin” in
UL st

measur enerit val ue, I's therewth stored in the
resmboﬁztr@gneawmceam[w éi?'é’ﬁshglﬁlme(em)the skbiesiractyalue “B1”

(ot BB ORT R FoialedRiet daueect g ot 61 5 66ith igdptended to
|ov%rvm| heabiyemEmealucRam _Pes@cﬂ‘foll(ﬁhh@ mdéyuﬁng@cy@w‘rrm’g is

n the neasuring cycle t he measur ement  cy cle

mtromrcedem the time secipe deaneqnvifienneaguiing pycle 43 é”cﬁnda%@'d
Gl t he nmeasurenent val ues are stored
mf&éﬂfhé%g’g'% e el ue, which will be explained in
moygtirispett W the m@éerWcteJ“'FZ’gthean&)asu rﬂmeﬂtomﬁi “M m|n
nmeasur enent val ue e_n remalns 1 n

coppenpatedavith GO'ESFCQ%faﬁf%s 5?‘ [SeyRhat: Wa"%rrtaan §h‘i‘:| §%fo‘3°“tr°|
vaft® ‘B¢ and 'c%nFSQ%EI‘?tgH?ﬁFé) lstlﬁﬁoél?&edjgtsl‘hb‘?ﬁné’ ce&fSH b&veen the

val ue i'n eva e rel evant degree
measupiag $ytiedfT2Kand the meapearing oycle HESH exew ebtreviiomyfactor “K2”
for |ngrsé%gfnggalf%easuéement values produced during the following measuring
cycle “T3”, and so on.

The description illustrates an embodiment in which the natural carbon dioxide
content of the air is used as a desired or control value. However, there is nothing
to prevent the use of other gases, such as nitrogen gas, when the gas provides a
control value that is equal to or close to zero or other references.

There will now be described with reference to figures 5 to 9 inclusive an
alternative embodiment of the invention that utilises a function conversion in

relation to that shown in figures 2-4 inclusive.
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The occurring | owest neasurenent val ues and the
conpensation to be effec ted at the transition froma
wo Roosi1sreRasuri ng cycle "T1" to a second neasurPOLSEX04/@1179
"T2" is illustrated nore clearly in figures 3 and 4.
Fl ies j h .' 1] »
R G b S S e
whegscfdd i$ lepresemiohg & gas concedration ande ™ is reytres@nting' temperature,

rerfrarnctt HinLt FignA) Of celfaRH YAlGE obtgus M an ADZonverter
as iarfhﬁétﬂﬁﬂoﬂtﬂei¢®H§bﬁé’érﬂra%ioﬁ{iﬁl¥\gcf> fiffdrBBt MeASQENG pRd#Raks,

structure during a plurali nmeasuri ng cycles, in

caniied it b bverdifiaiertitempevaluies, 'serasto illustraie e reqfiremment of a

. ' C M Tla Sl |y exceeds the set desired
flrs\[/'ggz?ﬁééﬂag%e %oj%%ﬂggi?@%#)ugq‘%@t hat a cal cul ated
COTKh& gbid>Points bPO-poitits in Fliyjued 5irefdridceipdad fuRctionelc,IY! has
measur enent val ues during said follow ng neasuring
beey given-tire referengenf( Polu Bee®nicantralion.i me secti on bet ween

i he ; o . . y _
| BRIBIEDRARLEDS coldiaPAdcRel omeR LT LANENG g n e
ab?ma:eu(mnsemozvgéﬁat Jr'%ﬁ, ra'hdctb:a}geaplatshdww'r?t dsonmmoadtﬁgm{alue
actor "K1" is somewhat smaller than the set contro
apnioeble to 107 and BENRIWER e esHmaied prbrER gelcifeted,yalue of
146h@e section between the neasuring cycle "T2" and the
measuring cycle "T3" a new correction factor "K2" for
i nEigetess Brig) irdehdexk tospreseshiworgiapbs g terdpersdurtucomected eutput
. follow ng neasuring cycle "T3" nd,sq on. The . .
sighaise MisT? 571 PTRerafe Solretianyilatae 2 the dinpiednpk given in
figiydtairal carbon dioxide content of the air is used as a
desired or control value. However, there is nothing to
pr Mose predizely Figwe Goislirtengad ée pressph twe tempewmieie epapensated

e itsels P hRre S TnePSMIEy ahd bRokhBrud ol Fiebre-
seft§ Lepssdratidewi th reference to figures 5 to 9

inclusive an alternative enbodi nent of the invention
t hahisigampensatignis adiustad todhakine e 9raphe eae cencenjrated to-

. : A : . !
el S B R AR K OUP N el
ted' ¥4lage ©f 6;144here "c" is representing a gas

cBeaRa Al e G bens bSOk PR ETRRE Gl Fimpensate
I o B iy b R (adhlin &t -
SPAN GASIRER (18 0@Gppohi €Oek. ent t enperatures, so as to

' osfcta ro‘r\ﬂ/teﬁe tﬁehgonﬁge usie{t%ﬁelg tadﬁjfsté"ld towards a fixed temperature value,
here chosen as 25°C.

Figure 6 illustrates an increasing discrepancy with increasing carbon dioxide
(CO>) concentration and the values received at higher concentration values (abo-
ve 800 ppm COy) are surely stored but replaced by lower and lower concentration
values.

Within the range 350 — 450 ppm CO;, the discrepancy is so reduced that in
some applications the first temperature compensation, as illustrated in Figure 6,

can be considered sufficient.
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first tenperature correction (See Figure 6). The
zero-points or O points in Figure 5 referred to the

wo movsoizams "f (¢, T)" has been gi ven the referenceCct/$£2009/001179
O concentration. Figure 5 represents the cal cul at ed

1 H i H b 4 L ”0
i SO Rlata B SBRE, AR o854 ) -
dingalpon prepéilingbérape@tt’®0 C and whi ch can be estimated

?ﬁ?@ﬁg%g irt?%iga%g:%%%g%%éﬁ:ﬁég%&ggQ‘f(c'):.’ nge?e ?hel fc’emperature
depSiHRG abYbBtiBRMECEHE %O ﬁgh reS6 $a8! b%en\éyiﬁg{é);%r%ir@ compensated

tenperature correction relates to the epancy
in gyfurthericonfpansation madsr lewards Dse lapdrhg samesidied iemmardtde

vallB RO sl LS A RS 1S RBBENGR Siin gL 288 absorption has

hef@OBESNG N/ ah iteE refBebncESa, T.§PWhiGE R ielated (BB RANNIUL Bidph.
conpensation is adjust ed t o that the two graphs are
colficldigtirenf éadtioligure otheraisda nhed ohewalzating (e values of four

coftagHlgos B b PREne R o/ Sor opancy bet ween
t he t efop@-pdint @.0§onperkEROd og ZERG, At +5C and +50 C,

where the discrepancy is shown at nmaxi nrum at a SPAN
GAS REF (10 000 ppm C 3 temparatusg speifigiend ohpeA8dtion is
adj Usg i p6 nperature val ue, here
ch@gaﬁg@%%@u{nﬁggﬁt ?’ust rates an increasing

di screpancy wi th incr &RANgotr 8PRddi oxi de (CO )
concentration and the val ues received. at hi,gher
concentration val ues (GiSFRRI2BHO CHEHICEDY) Tare surely

st _ P oncentration
v o SES-wRlft dvaRlamBRtn O YollcRy fﬁ”ﬁ‘é%%@%ﬁ%o the

dihsc¥ epaREO(T) 5 AROet Uie €T Tidnet @)/ appl i cations

t j t t. ' ill.ustrated i
Fi ot ieteselepaevan g he eI e PdpdRinu S Psed ol'so”
|nd| caPAN(TTRE SMENARSR{PLRY). designated "a" and

a"', is depen ding upon Frevai_l ing tenperature.
Fi uFigure 7 ichasibesn entsredihe giodpa seauenemat surcespiypvalues

S S R BRSSP P8 B e functor
“f(c)” is more or less inverse the graph illustration in Figure 3.

It is shown in Figure 6 a temperature correction to one and the same value
for the zero concentration or 0-point of the CO2-gas, where the A/D-converter
counts to a count value and that value is calculated or transformed to a fixed value
of 61440.

The graph “f(c,Ts)” in Figure 6 shows the temperature-dependent
absorption “a” at +5°C and the absorption “a” at +50°C, thus two different
temperature curves, where the absorption rate is calculated as “1-transmission”
and the “transmission” is adapted to constitute an A/D-converter related value,
corresponding to “f(c,Ts)”/61440.

The two curves in the illustrated graph in Figure 6 have been normalised
(ZERO, Ts) to one and the same value (61440) for the A/D-converter, where said

value is temperature compensated once as illustrated above.
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in a further conpensation node towards one and the

sane fixed tenperature val ue, here chosen as +25C, and
WO b@soesper at ur e corrpensat ed absorption has herPer/RE®N4/001179

given the reference "a, T f", which is related to a

PR Dl 58158 Ry B e BVl Bo8 impere

tura @bueeteldma al dgveat criprtiv teBipepaturd aoréstior, @rppﬁbememé the
ZERO or ZERO f; a tenperature coefficient "

valaﬁa O?Dtﬁm@qi ﬁenbwar@&qteé Ko he ND-ICPQW@GF@S Sfpetion QﬁFbll\él GO»-

coffeerfiZRBh S i MD-EBhverey vaiap (O Fels<Briy BY 4
chesd?( Wg@'ﬁ)cdﬁoentrh@mﬂeé%(ﬁnan clyas beém ghoserbas Baeference value
foll ovm%a?e&)ewl a is used; SPAN(T) SPAN + T (T - T

or glesiredy t has been entered the stori ng sequence

Of MoHe Bgﬁ&'u}é? iy RlidRgre %uestldﬁof &ﬂ@lnﬁ%&baﬁlb%tﬂn‘s&:r{/é’ “f(c)”

gure ver in I cat ol uncti o
at afcho$én valusdoeCOk-doaseniratian seordbetcgolaﬂam alréfiesencet value (Ref.)
i,n Fiqure 3. sho ure 6 .,a . tenperature
for t3p AUGROBBKter. MErSAEIY reterenng Volial G Bl g the O-value
of 6pentration or O-point of the C 2-gas, where the

Al D-converter counts to a count value and that val ue
i sThiglenablasshedtigital APreamystter-telated vaddes; Abgyesmd below said

refbieer el CNER herdie Rl vl i et Bl ehiBie g desired
cor@@@cwmﬁabmto@efoﬁhedSO thus two different
_rrrgerature curves, V\,here the abhsorption rate is

acaliratian table peaprkig tq tigire nidus r?@nstﬂiU%ﬁ]f%qt@ﬁ of ora

ol SOARCTE S P SE e T an

whets gaid oalhbtd’menltiabless mdbptbddioapbncerned gueasuingaaduitraent.
normal i sed ( ERQ, e same Vv

( 6iTiguies SripA Kok sitﬁar%a Histeing a\m%{één%tafeae'%ﬁﬂarélc jcircuit ar-
t& Yh&t |ﬁ§w§§%@c%nﬁﬂﬁﬁ:uﬁ§ a!n'd'fHﬁatF&Hsetﬂat mutually co-act in

ove. Fl gure ovvsagrap or a fin calibratio
actardbace withdhe iraentioss direoiessandiwbioharedssed o Hesevaluation

of 5 P e3E e o B S F Al 8o g BeBTR cyolo T
whit BsiRyY BIher sighaPstfusigiel on of the O -

Such a “highest” value may be greater than or smaller than said reference
value (Ref.) 61440 or conform to said reference value, in which situation the
calculated correction factor “K1” shall not be changed.

When this applies to figures 6 or 7, the discrepancy occurring in dependence
on chosen temperature values will be apparent.

With regard to the figure 8 embodiment, those blocks and functions that cor-
respond to the blocks and functions shown in figure 2 have been identified with the
same reference sign, although with the addition of a “prime” reference.

Figure 8 illustrates a measuring gas detector 4° that has a temperature cor-
rection and temperature compensating thermistor 8’ placed close to the detector 4
in the gas sensor and its cavity 2”.

In the case of this embodiment, the detector 4" delivers to an arrangement 6”
and a signal receiving circuit 60" a gas sensor signal 4a” and a temperature de-
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concentration and where an A/ D-converter val ue 58000,

represented by the chosen C -gas concentration of
wdadoespnl7has been chosen as a reference val ue PCT/SE2004/001179

desired value, (Ref.). Mire particul arly, it is here a

pof GRS o114 38,0 0L UL RRUENE, 1 EAD Shnvere,
desighated ADr ef erence val ue (Ref ) for the A/D-converter,

R G S RS B Bl SR i

oA SN s4tk8's0L! at ed val ues, above and bel ow said
m rI19eren e va|6[?;° (Ref.) to be detected and stored and
t h€hiswiirchit &0a biobude sdearidnade and rseﬁwemfdrauandmdrmgnmputted

o Bl ML S0 ST L ARl Gt ver
caléﬁ%@d—r\)aléé @eﬁ@ﬁ%ﬂ_ﬂon Wélgnﬁ%%ﬁ)res rSEANe froﬁﬁséd'aetector 4°

where said calibration table is adapted for
Oreaidmmfirreasurl ng equi pnment. Figure 8 is a bl ock

TG ATkl A58 HerP Gl Ay Bo BB hfich. g Hebfitance
W|tf1l!ﬁé"cbﬁd'lﬁohbgtvmlﬂﬂéfweh@e&@mgure @ccordance Wlth t he
inventions directives and which are hased on th

ev“éhe &trpwh 661 semds a Wigiiebovtpuisigeat %@fquﬁﬁaa u@ Weee g fyrther
k
terﬁl g| ng;%dsréﬂ? u?grp'e@gcrﬁw nfﬁ&\&lh" Wi utgie r?x(a){/]dltlons

sh&®n @ ﬁgﬁu@ﬂ ttbg@th@rvﬁttn&dtaﬂe tdvaversiand reference val ue
( Ref 61440 or conformti)asal reference va

|
WhAdHEaSIIGHRN Kol BaPEaRah 280 oeaE e T s abRipation are
deﬁ\;@%b t@ﬁr{e g%seﬂﬁi%ﬁ%nlwe\ﬁa Y sir@pPbaes to figures 6

I SCrepancy occurring 1n dependence on
ch@herirceirpar istalse coatrokad by the ¢erregivarsignal “Wit from a circuit
thos bloc

03] GHEDH oriePIRRIRGR 11 GO BATaN, WS ERan ISP L. FoRaital

Co_séyf%ﬁ with fuHaBF fvd chiyia. been identified with the same
erence sign, alt hough with the addition of a

" pThadirstrasttenia isceonticillgd iy the icircui 67 atwdich Wilk Bater ¢3rj increased

B A8 R B B P e >
thd Bﬁcmp@ﬁé:'t )ﬁ in the gas sensor and its cavity 2 n
the case of this enbodi ment, the det ectorﬁg_;%del

t o This it enitgeadneependan on thegigital Feptent p MEgigry of memo-
o SRR A SR G o
paing\cirtlie 621, thadighally tstnredrcbatrol value 65", and a correction function
circuit 63°.

The circuit 63" co-acts with a circuit 64 which, dependent on a correction
mode in a circuit 68°, creates a “Category ¢” compensation factor “K1” applicable
to a following time section “T2".

The second criteria can be referred to “Category b” and “Category d” and
constitutes a pressure compensation signal or some other compensation signal
generated in the circuit 67¢”

The third criteria refers to the use of a reference detector 5° or some other
gas detector (4”) which, similar to the measuring gas detector 4°, delivers a gas
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desi gnated AJO. These converted signals are

coordinated for serial signal structure in a neans,
waeasgrared 60c' . This circuit 60" includes haPCWaEZ®04/001179

and softvvare for condi tioning inputted

se%@éf Ql Har (52 %he%% p%’?éitu?éjé‘gﬁw ?Z?’eq')sglghszgﬁé] receiving

nve ters at de ver a c
Clr@taw@@aema@mlare:mugnal structures received fromsaid

orT el SoriesRalion FYaLE mknd SRlsHIatod el can be

eﬁ@ctéﬁ WhE tk® B 6ﬂ§ﬁr§l@él¥;8ﬂth\ﬂ1§h reference to figure 6.
The circuit 60" sends a digital output signal to

ci rlhg digitalised girgwittarestngenfantt stewn evfigirrat8umall thus differ some-

R AR B Sl BB ot o 2

COoMviepFbposedthae gt e giression aiarh'@lo@ﬂ@-%ﬁjlia@héﬁku@é}ﬁeﬁt value” shall
nmeasur enent val ue application are delivered to the

imphea argaguremenhyalug: pr%%t@%eﬂ analegue feran, in agpardgnee with figure

I or t 0
2 % e SReRPRLR AL I BRATERA PR Bke Wit Tgure o
corffigurecd iscan graghesteowing hise OUi‘pLutl sign@¥telatedito saidgAtlHconverters
wth further eria. The_first

co-acti on t
Ao FRIprAUOR BRI ABAAUR) T WAk B S B FIoUreRS aRAf | |
NOtThe? ﬁgu'l o 6%@%@%{7&&%&“ aldi éHIIQIl?F?!I sotrédalght Fé&@wers a

the c I'e considering criteria dictated
meawrmg pathtwiBia a' ggsell) relatathicavity, iedectranic eir¢uit mangement is

RGP s il 38 G bl TSEEI e P

n&htﬁé‘«&ﬂémﬁiﬁe A/Dtdaﬁwertgr isoead t@2200g QI paring circuit
, the d tally stored control value 65 |,

and
corﬂ‘@cSPAN G isiiphodugeas,iherg ghosermag mqrm@ntraegn of 10000 ppm

e iR ARt boftine!Xp5ton AERERR I8 W alon ),

c" qum@ﬂg@tatm frﬁQh@fclln’@ chapflercigbtesdd ta -FEU°ICD\amdgthe A/D-
time section he second criteria can be referred
cmweﬂehtSer@aﬂﬁoﬁhe ﬁﬁ@e ah#eg8PY (3 and constitutes a

Pr eﬁ%”é %Bﬂ%‘?ﬂ%{ ifthe 'cﬂﬁfﬂbg?ﬁs ?@ d% hRE same copeepiration as

conpensa Tion B generate e clrcuit
befbre, d OOOOtp@m @Ozeéad $hé a/Divenuskeni read ¢d 45600 ¢4).
detector 5' other . . . .

As a control the ?emperature within the clima chamber is reduced fo the
reference temperature +25°C and the A/D-converter is read (5), hopefully to the
same value 15000 as under (4).

With this control it will be possible to evaluate the four constants mentioning
above.

it will be apparent from Figure 7 that at a discrepancy between a preferred
value, (Ref: 58000) and a recorded value (Mmin 59000) this generates in circuits
(64’a) compensating factor Ref/Mmin used for the succeeding time period used
together with ZERO(T) and other possible compensating factors to adjust the A/D-
converter related counter value towards the same preferred value (Ref. 58000).

It will be understood that the invention is not limited to the described and
illustrated exemplifying embodiments thereof and that modifications can be made

within the concept of the invention as illustrated in the accompanying claims.
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gas detector (4") which, simlar to the neasuring gas
detector 4' , delivers a gassensor signal (5a 'or 4a

WO 2@801517% enperature signal 67b ' (T) to a si gpel/SE2004/001179
receiving circuit 60a" or a simlar circuit. The total

co I C '
coTRAMRBIAPR mRtR e by AP Stisfieat S biP rfikbhidiehoe
cofﬁhmeﬁ gadhabihee dlustratad unibandogfumetibn irs brder to dichieyeredesired
teéﬁvall thus differ sone what fromthe circuit

HRIRD- described above and illustrated in figure
i s proposed that the expression "anal ogue-digital
neasurenent val ue" shall inply a neasurenent val ue

presented in anal ogue form in accordance with figure
2 or a measurenment value presented in digital form in
accordance with figure 8. Figure 9 is a graph show ng
the output signal related to said A/ D-converters
during a calibration sequence equal to what is shown
in Figures 5 and 6. The gas sensor arrangenent, with a
gas cell, light source, light receivers, a neasuring
path within a gas cell related cavity, electronic
circuit arrangenent is introduced in a clim chanber
and at +5 C and O-content of the counted nunmber from
the A/D-converter is read to 22000 (I). The SPAN GAS
is introduced, here chosen as a concentration of 10000
ppm C 2, and the counted nunber fromthe A/ D-converted
is read to 8000 (2). The tenperature in the clim
chanber is raised to +50 C and the A/ Dconverter is
read to the sane val ue 8000 (3). The gas content
within the chanber is raised to the sane concentration
as before, 10000 ppm C , and the A/ D-converter is read
to 15000 (4). As a control the tenperature within the
clima chanber is reduced to the reference tenperature
+25C and the A/D-converter is read (5), hopefully to
the sane val ue 15000 as under (4). Wth this contro

it wll be possible to evaluate the four constants
nmentioni ng above. t will be apparent fromFigure 7
that at a di screpancy between a preferred val ue, (Ref:
58000) and a recorded val ue (M 59000) this generates
incircuits (64'a) conpensating factor Ref/Mm n used
for the succeeding tine period used together with
ZERQ(T) and ot her possible conpensating factors to

adj ust the A/ Dconverter related counter val ue towards
the sane preferred value (Ref. 58000).
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t will be understood that the invention is not limted
to the described and illustrated exenplifying
wepsdisrent s t hereof and that nodifications caPChsEve4&1179
within the concept of the invention as illustrated in
the acconpanying clains.t will noted in particul ar
that each illustrated unit and/or function can be
CLAINIS ned each other illustrated unit and/or function
in order to achieve a desired technical
function. CLAIMS . A net hod of conpensating for

1. PR ARAETET boffRERidindor Riasyfe BB RS, BlinBrhEiagurgment

&rgas nwmed in tee'daitl etromsquiroe Aith meaéxdrm‘asgassemOr

SR R FRER Bl KA Vs
Shefualg s@ﬂuaﬁﬁnéasuﬁng GPRSargRRRLEIATherR e OF @

nmeasurene ue cl os hereto, occurring and
eval shorig alllnwerg o echigbest measurparanbalUelgr & m@sneemelyt value

(69, ar i n sal ceyrrin nd eval uat ed
easherela: EREne Al ataReg dhting A Zbivet i Bofiéa r1)in
peri edmefdo \Qggmgt)stored control val ue or set-point

val ue and/or wth a control value; c. using a

di Berogpaparipgsaideseurring andee\aluatad Anepsirement mglue at the end of

pac Sefaposaf B b 73) e G e vall R U eindip vaiue

of nMeaRMGeNENE comtrebgalabt ai ned and occurri ng in a
followng time period ( T2 and b usi ng

d,
t efipdisHidiR SliscEpRaney b@w&gn the p&@f)éatqdoa%ﬂ gﬁgur@@mm%@%urement
whi Ch/ﬁ‘ﬂf@ tffts‘ﬁﬁj Qtofé@@@ﬁt Vﬁ‘?faﬁ@é@&ﬁ‘ﬂé@% foP a rléFate an /or corres-
In eed to

prevai enperatur e ereby sai d signal
an elmnfdlimcmmpenmtldn eirmaagiaerent 6/6I)Jesdhﬂalaed @ndzaxturring in

by, th a_S| nal fro as,.cell related tenperature
sensi%h t' mg)peglﬁ) nﬁ@ 3 a&yel ved by said
ar Hamﬁtterﬁ?érdtﬁreu lrﬁg)nfé%%ere@atb@ﬁ@%r@aé 8&1E(2), which

depe correctl on each received signal from one
or nmgencratghta sigoal curreg;pmedm‘g to4he pyevadlinty tesparature ovhereby

d hod d
char SO I0PBLSIFE i an AP R e Crap oS ng'
chaPadtefizba'by, ihaﬁ%&gﬁal%rﬁ £623 dbinpfidied temparaturdsengihg

t enper at ur &€ depen data, related to one and the
mes=nse(8) anhd robliv:@q@madt by spid AriageBten (8)os dised to &agsauaﬁﬁmpera-

g 51 o el G R 68 s

mdéeHEsUNg) bxeh rdlgral 18-said gas cell (2).

2. A method according to Claim 1, characterized by, that said temperature de-
pending correction is caused by a coordination of a number of temperature depen-

ding data, related to one and the same reference point.

3. A method according to Claim 1 or 2, characterized by, that said electronic cir-

cuit arrangement (6) includes two circuits or the like for causing two signals.

4. A method according to Claim 3, characterized by, that one signal is related to

the measurement value, one signal is related to the temperature value.
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4. A method according to Caim3, characterized by,
that one signal is related to the neasurenent val ue,
wor@ssiygnal is related to the tenperature val UBCHSE04/001179
met hod according to Caim1l or 4, characterized by,
that said signal, related to the tenperature, is used
for a first tenperature conpensation and for a second
5. termeiied He€oraMypeGiaim dror 4. charaetdiizédas thdt 84idtsignal, related
Claim1l characterized by, including int as sensor
to theclepnsyature,) iswsedror 8 ﬂrsttt@ma@aatu@ @Qf@p@@%at@m@rmm apgecond
ured, assigning to said gas sensor
ter?géra(ttﬁle &%8@}%&?@@ (3), which is intended to send
l'i ght beams through said cavity (2') and also a Iight
receiv is intended to receiv ald
6. b%ﬁﬁ%h%é é@%o@ﬁl%tob@é‘ﬁ’ﬁ 1h&$§”&‘89ﬂ?6f’2&’ Cj‘l‘f@@@r'ﬂ he 935 sensor
[
@ GRAY L) IALATSnferBHab cheloke ehliie ST i 10 Beriengy ed.
assigaingriorsaid gas senser (@) aright eolurtce (§h|vmhlbln ihinteruedcte gegd light

S B AT ot S\ R
red¢iv@88idAighfBES MR FRir oA Béarh§|h@V§@ohfplél’fé€ a bl%gerh‘h@%urmg

sent fromthe i ght source (3) and to eval uate and
patfuthrough eaidravily sarthby insluding aprelegranig aiseit arangemgat(6)

i e Yok AR PAPE 38 Bl 82 o

reéé?@érﬁ(% ahd zRépkad, ahesicathien thifgs, It@@ngaﬁe ﬂiB wamhmgusuty with
digital eval uated neasurenent val

Fe$ﬁ%‘»§ i ene @r MereyveleRaths selated tpdhexushh'a@alaééﬁm fragn the light
sog'f'c h</3r)1 A8 tb BVBRIH Shy c%ﬂ:'ulle%"tl’?@ gF@é%%%'d? BneYdr rﬁor(eT@eses

Fce versa, I1n resp n occurring positi

and/grgyaspaixtyres@ndortae fwdcelmtwtrm ofgsuch &Chas or Gasmikture
characterized by, adapting the stored anal ogue or
digital control value or reference value to a chosen

7. Rn&REG %BE&%‘MQS?J CRithh 856 Sciaetitized b9,”decreasmg or increa-

representati ve a corresponding alr-carried gas
sirpacaogue ar digital 6valvateet medsureownd valyesdoChsneairement value

coptargRtion i eadaing willh 88 nftRarde, Blofihe hebsuring
cy Efémztén'ﬁ VieB verdt o Adspdnde tdaR deRlHrintPpodiiveetizestpancy.

according to Caim6, characterized by, effecting
necessary com pensati on dependent on a | owest (or

o, hRSAR Y EbU g PP RO PoE Mt aR S AT Rl store
an@lduedr dighalrengel valsoreblerémedvdloe o archoebatga@ dcmeantratlon
c%convert er. . A nethod according to C aim

sugh aschepneaniratipadepigsentativg i@ GOIERRRGBAY IS @'&ﬁafﬂaﬁﬁ Qﬁs concent-
(3 @}N D-converter setting at a normalised O-value in
‘pect of the

9. A method according to Claim 8, characterized by, generating an analogue or
digital carbon dioxide control value, that lies within a concentration range of 350-
450 ppm.

10. A method according to Claim 6, characterized by, effecting necessary com-
pensation dependent on a lowest (or highest) value appearing during a chosen
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gas used. 12. A nethod according to Claim, 6, 0 or |,

characterized by, using a digital reference val ue,
werasosiiesl froma calibration table or cali brap€DRE2004/001179

curve, and chosen to be I ower or higher than a val ue

mé&d n% ab)8 r}‘fr%ldﬁ néjcﬁmr%e%"%ﬁ@ B?H?@tehedlé%ﬁ reference

cr ea recti cal'i on

vahost Mdurmdcfwrdldngeleted}oeammD@onGert@mar acterized by,
causi ng the degree of conpensation between nutually
sequential nmeasuring cycles to fall beneath a

1%%8&%%&%%}4?&&?%%1 é\oF?DhEHa%%‘rig{iQéd‘B tﬁsﬁpﬂ"gdsrﬁ dom-

or 6, charact storing a hre
penabtien factmaardA@monyerta&sdtlrﬂg aka namabligpce0-oalud igireapect of the
rreasarerrent val ue, and replacing this first stored
rement value with an occurring |ower or an
occurring higher measurenent value in said nenory as a
second digital neasurenent value, and so on. 15. An

12¢ Pavethed acasirdiogito Céainamg@rf’éhor 1 breharapterized hy, using a digital

rofBRARA TR el i e Bl BBl ana cho-

seﬂftbefétlaweWot Righke tridrda 9hlue refsreReSS &5 a 0)alli®and therewith enab-
detecting a plurality of instantaneous neasurenent

le the ereatian of Agligial carregtinggaltielien. neasuring cycl es

(T1), whereby a lowest (Figure 2) or highest (Figure

8) neasurenent val ues or neasurenent values, that lie
130Aqaethddeaaiood|ag do COtaitn O or 6; charhcterized dyyabeasingihé degree of

a chos surin cle or tine erlod
Comﬂﬁnéé % ﬁ%ﬂ)“&“{%’g segigen 'a'a{E'e %&l@éﬁﬂ%iﬁe@@afh a pre-

de‘t’%rﬁnﬁeé l\,ﬁﬁjte circuit arrangemsnt (61 6 ' ); at the end
osen neasuring cycle (T1l) said occurring and

eval uat ed measurement val ue shall be conpared, via a

(6 h
143 o Al RS ! BhmpiAeyea o B Rl B R mpasure-
métivalue i $a1d *mélfﬁél%ngg@ﬁ]%t él@é‘}o%@@ or High@l me8ardrént value, and

eval uat ed neasurenent val ue and said stored control
replacing, thisdirst $tDt€td3m.8E§U temaery velueawib aperrshiringloverar & occur-

rinp oG BRE R RV AR B TR 7 sb it fiRaftpapyroment

valid, léﬂagy:@rurrlng W|th|n a followng tine period (T2)
and usi ng a tenperature sensing neans (8), related to

a gas cell (2), mhlch generates a signal corresponding
15, By B RO LA SEBEGE  Sop s Eiia AL AR sk
anedvey othetr erriore rblated tb lwftdn&” sirgnadurfcepwharaja sneadurements are
eﬁrgg’lpq?jt \gﬁllp tg%quiéﬁ’:auégs g%rr\]s?olrr@) {%gg%qc%{ﬁg@dgllﬁ%ﬁt? oF ln\é?éjntheous
m&SANERRNYUEILEE during mutually sequential measuring cycles (T1), whereby a
lowest (Figure 2) or highest (Figure 8) measurement values or measurement
values, that lie close thereto and that occur and are evaluated during a chosen
measuring cycle or time period (T1), are stored in a memory (69, 69°) as a measu-
rement value via a first circuit arrangement (61, 61°); at the end of the chosen
measuring cycle (T1) said occurring and evaluated measurement value shall be
compared, via a second circuit arrangement (62, 62°), with a stored control value
and that a discrepancy, established in a third circuit arrangement (63, 63°) bet-

ween the evaluated measurement value and said stored control value, constitutes

38



10

15

20

25

30

pendi ng correction of each received signal fromone or

nore light receiving neans (4, 5), each related to
waaid/ogasscell (2). 16. An electronic circuit PCT/SE2004/001179

arrangenent according to Caim 15, characterized by,

0 B8kie 38 Bl B RO S B Bensaton
vidle feunth oigcuinatraggement @4964 9| ofimeasurepharitadivias octiramg within
sane reference | An el ectronjc circuit

t he sans oint, 17,
a fRrlewingelira Pesie o di 5@0' Using afamRsralse SeRaiNgcTepns (Y. related to
o i P11 A UREHCRY Sof g BpERRIB TR OB ormerat
re] whepbydaid signghislfeed 1@ saidreletteartic oincuit arrangément (6, 6°), cha-

rag{RsiEesty.hgha s enel e aas el FrieterEBRanEle Soappy means
ar@fuly reteNed By 58l reshdemémtqet @Wpﬁlﬁ@édlfcﬁcé’tgﬁe‘é& terﬁselrgﬁne de-

el ectronic citcuit ar r_ange_msni according to Claim 18,
pecdingacaregdtivacdfeachtreaeiveaisignal ffael one er atose ligbt rtegeiving means

temperature value, i s u for a first tenperature
(4C®T8@ﬁ€z5‘%j?g§g %rsaaﬁj §8Sfcgﬁ?g)' second tenperature
conpensation. 20. An electronic circuit arrangenent

according to claim 15, characterized by, in the event
16oAnelacisonie sitaey arangamenbapeardngio Glain dparharagierized by,

| : i 0q: i ' i o
R B B R PS8 BT P bnggon of a
bet @fpanpaiatere depehdigy andlbgue dedigitabdataorelateditoasedand the
via a fourth circuit arrange nent (64, 64 ' ).2 . An
sagle faferamce RAiteui t arr angenent according to claimor
20, characterized by, adapting said stored control
value, via a fifth circuit arrangenent (65 ' ), to a
17c haas etedjamiccirauiramangermentsacchrdisg ¢ Giainmctmoeibr eharacterized

ot SRIGAY BEeRNoIr Ui 6 & ARG ar the tie

foPESRIRY Ro IiepertBhEsignlear act eri zed by, a control
Ova ueﬁggenergded in rgspect of carbon dioxide via a

fifth circuit arrangenent (65 ), lies within the

apge, of 350-450 23, ' j ' .
16, R Ry Gant BrApsTtent SheBr 8 \CRiuE) Lrhdraoterized by,
the1'8E BighBRBUBIated & fHeemebsiirefer&aiuey one digivains eelatedrto the
or a |ong duration via a sixth circuit arrangenment (66

tempgeratpre valdeel ectronic circuit arrangement accordi ng
to claim 23, characterized by, the tine period
achieved via said sixth circuit arrangenent (66" ) is
19. oA ledtfonic tidttearrangement according to Claim 18, characterized by,

that said signal, related to the temperature value, is used for a first temperature

compensation or also for a second temperature compensation.

20. An electronic circuit arrangement according to claim 15, characterized by, in
the event of a discrepancy in the comparison, the evaluated measurement values
occurring in an immediately following measuring cycle or time period (T2) are
compensated, such as either decreased or increased, via a fourth circuit arrange-
ment (64, 64°).
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cal endar days and shorter than twenty cal endar days.

25. An electronic circuit arrangenent according to
w@b@sinsi3y characterized by, a chosen degree OPCT/SE2004/001179

conpensation i s dependent on further criteria, through

21:78% AR ol AR ol AR L ERRE Ryt phabmcterized
bychéaptinpsaid Resrad tcohtrabealby, via aciftsercuitegtarggedhient (657), to a
conpensati on between nutual ly sequential neasuring

chese gas caneeidign; sugh as parsgancenpation rprieaepakve of a corres-
! L t 2y of an eight circuit
poﬁ@bgﬁagl%%\ﬁ?ﬂ?_%@ J%%.ngggﬁ%ﬁ el ectronic circuit
arrangenent according to claim 15, characterized by, a
first nmeasurenent value stored.in sajd no as, a
22 Anseﬁe%m'%@wb@"%wm%mt SRERTEING dorGlim Ay Sapactesized by, a
| L Il f ' L JicS4 afe &irkl t
col5 54 el BUIARSRTERL B ol JePd A QL srangomer
(6 dimsrvttie thd rangst ¢fed50+426 ppanent val ue, which is
therewith stored in said nenory as a second digital
neasur enent val ue, and so on.28. An electronic circuit

233Ah QARG CREFPATANGErhENICAcoRiAg to eliharB, @hiafastebized by, a
necessary conpensati on dependent on a | owest or

chesemhmsasutng eyderdrignaperies isrgiven e ihonior lang duyation via a
. effect. ' ¢y ng a changed anal ogue or digital

S'%P'&‘?@ﬁ%%g%%‘%rﬂéﬁp@é jd | ast nentioned reference val ue
obtai ned froman A/D-converter. 29. An electronic
circuit arrangenent according to claimar

28, .
24 AnreleatEnnic 6HCHY arraRdeMentaRRAEAINg 0 Slimi 4 Gharactagized by, the
il fendd el 8 Ly BRI PE\tger rn e

calgndar dbysiandspertenthaadwentl calendarcdayism or 28,
characterized by, a used reference value (Ref.),
eval uated froma calibration table or calibration

25‘(: }éffﬁ%étfér%‘ Efcuil arrhAg&heReAcdRding th Qv 18 &hatad@rized by, a

representing a O-value s0 as to be able to
chosemtegeeecol carpénsationds tapesdentcal fusher cderiabthveugihthe agen-

cy %? réesaetvté n%ai:igcJ iteérer}é r?gnecngeﬁ/ta(IGVe)'.

\
26. An electronic circuit arrangement according to claim 15, characterized by, a
chosen degree of compensation between mutually sequential measuring cycles is
caused to lie beneath a pre-determined value, through the agency of an eight cir-

cuit arrangement (68").

27. An electronic circuit arrangement according to claim 15, characterized by, a
first measurement value stored in said memory as a first analogue or digital mea-
surement value via said first circuit arrangement; and by said stored first measu-
rement value is replaced in response to the occurrence of another measurement
value, which is therewith stored in said memory as a second digital measurement

value, and so on.
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28. An electronic circuit arrangement according to claim 15, characterized by,
necessary compensation dependent on a lowest or highest value during a chosen
measuring cycle is effected by introducing a changed analogue or digital reference

value, said last mentioned reference value obtained from an A/D-converter.

29. An electronic circuit arrangement according to claim 15 or 28, characterized
by, an A/D-converter setting is used directly or indirectly as a compensation factor
related to a normalised 0-value.

30. An electronic circuit arrangement according to claim 15 or 28, characterized
by, a used reference value (Ref.), evaluated from a calibration table or calibration
curve (figure 7), is chosen to be lower than a value (61440) representing a 0-value
so as to be able to create a corrective digitalised calibration above and beneath

said reference vaiue.

41



