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WD 2005/ 015175 PCT/ SE2004/ 001179 5 TI TLE OF THE
| NVENTI ON: A Met hod of Conpensating for a Measuring
wdaeaeniamd an El ectronic Arrangenent to this BOTSED04/001179
FI ELD OF | NVENTI ON The present invention relates
generally to a nethod of conpensating for a
measurenent error that occurs in an obtained neasuring
value or result, and then particularly to a
conpensati on of such neasurenent errors as those that
occur subsequent to a chosen calibration of a
nmeasuri ng equi pnent and that can be 15 considered to
be related directly to such small changes that occur
during a time- wise long use or duration. Measuring

r bt aj n measuring the concentration of
T'@%%FE%@F%M ded into the foll owi ng
AM@fi%@i%f'@ém EREatl ?%SMQQSLﬂfl Bi5bt 574 aH@AHEt‘?onnéArrangement
Systemati c rrors Errors of sho uration
tothisbnd. rel ated to tlrre Wi se | ong use or duration and
successive errors. d. Pressure dependent errors. In
this regard, it is known that a Category "c"
FIFED OF NNVENTEONOr i S dependent on neasurenent errors

associated with Cat e%grl es "a", "b" and "d", and that
ef TbePsesery inverdiongelades gem@ellm agoethiod of caspensetiegfor a

meea{skp%rﬁng erjﬁ% g%@g%i%gﬂergﬁ%ﬁéd ggﬁo&g‘giﬂﬁ afafl%e St refs% It, and then

paﬁh:U!%@Wﬁb%ScomFen%‘cﬁ)n df'suah riessurehrmt andress Mudd thatloccur
in nore detail hereinafter. Thus, anong ot her things,

subspauent Enhaichrser catibrstieq of armewws%ﬁuln@enbanmt can be

005#88%% o F&%édtﬁ%Etlgffsgﬁpgﬁgﬁ%naﬂ ﬂfé}t cEEr 35y a time-
Ow change of I'ngoli ng com ponents an

wissd Ieogmselardurat:m.t arrangenment and a gas ceII with the

e of ,cali te.d suri n e ui ment ch Cate
eaefrm%rr%ré (gediihen Ewdetring fhe epdcantiadion of ages have
beeﬁ dﬁ\h&‘ed Wﬁi&%cat@ oM&y, fSRf re%\'sﬂ'ﬁé iof b%gbbﬁ&bl naflfe:
t e el ect nt

hod an on| circuit arrange
a. a@:yxbemitahgerrom he invention is intended for use in gas

asurin ses that are intended to establish the
b. @Wsﬁtﬁ%f)%l@‘ﬁé OBbCT/ SE2004/ 001179 presence of a gas
c. (E%*ror@%ldied{wﬁ@e-\@i%@/lérﬁ% 8sé @f U@Fﬁtnoﬁ%ﬁﬁé\ﬁé@s&% éifors.
chosen gas (or gas m xture) h the aid of a gas

d. JYiessurexdlepangiemt arroes. gas neasurl ng equi p-

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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ment. According to the proposals, put forward in

respect of the present invention, a 5 gas sensor
wa@emanganent or neasuring equi prent of this kipcss2004/601179

principle, com prised of a gas sensor arrangenent, an

arrangenent which is connected electri- cally to or
présariceddd gas éor gaseviiwe) endior awsurrent cangemeatiora@lda chosen gas

oG Bt Nl e 5 on @ TS Veritr BRBPBRERRELL B nféasl fRg eauip-

m@qn’pensatl ng circuit, such as a tenperature
conpensat i circuit arrangenent 10 anong ot her

thcwdmgatﬁdgg psoRpsals, fub terviard in easpeat of ermg%mténventlon a

oo SAREG 45 g b 54 SaL R LS89 . com

prised of b gs serlsee arrangemient,idrl arrargeragpl whighii® nonﬁecttb& electrl-
E}éesent i nvention need not he considered to
cady frauiBsiudsd iamp qlastronic cipuit 9ﬁan@¢msa§a@%mh evaluates the

antBUri 89 585 treQéHt atn!a?orschg %I'\Eenﬂétl Q¥, dhdfrludes a signal
I a

sensor “ar processe Sucdessive y vV
cosgiethsatigg aircuu’o rmeh %ta twnmmﬂuetaoynpnmeung sacdit argngément
roceqc:]ieé arrangengnt or cir- cuitr

Thus, Ehe
pEs. /NEA plgngheragessipgy Céfﬁ“'lt ér raggeplent gRPpected there-
to BRt I?%dQHcIuHﬁf %Q%@wf ifPMedns %@Bﬁfeoofor ‘éoé'ﬂfﬁﬁ%r‘nsaétéd’ measu-

aval |l a IR—sens gas 'sensors that are
rmgrresuléousaluef light rays or beans lying within the
frare fre can..be

BricGle 7 PEiohg 164 piRent M 2BHEE ndpt iat peconwilered to
beﬁd@(]:fe@i’c‘khﬁon "a'n?rba‘ﬁtf icular tyBE ¥ gad@8BSor éﬂr'érligélﬁent but the signals

ocar bons , hitrous oxygen (N20), carbon
enitied by degaOSpNsar Artangemeiiticas Heqppesse seceassivgly via said

S5 BB B Y PSS S0, P B hoapnt o o

cuiHch as pul sated light 25 rays, emtted in the gas
sensor froma light emtting nmeans. The present
i hbesitthe inveajion Irelgtesstodhpiusedpfian 18- %@%sqscwmﬁhcraay@@ qng ob-

talﬂépr%belf&ﬂrasnuﬁﬁpﬁlcgf &ﬁﬂn@?cng@fg\é%%ﬁor llf E@H‘.éfrs (gas sensors that are

shi ng e presence

basedtonothe afsediffliyht eays cg‘a:Wms Iyirghwitisindkg ga‘rargda‘re(qn@hpy range)
anmoni a ( NH3) nd. whi ch gl ve

3)
whigh p@ﬁ@pw@eerb%@@ﬁ ¥i %&S@&%g&e PSSR .O.ﬁaneé?rtﬂh% concentra-
e
o A e R BE VLT B ST DTS ARy e
md)m@tmim((b@y davbon ditxidecC Onhehide asingrdlaciconieaircuitny for spectral
es or eases onducti vit
e eoRyer gat ysiVBrieigeos pr Edsfkek o B‘d?'%@g ghltted light
ra §|érﬁ|9c§d nﬁ’%ﬂesﬁés sESRFTHHMAS Ight EehfttiRGSHaa
concentration. 2 WO 21? 1) 5/ 015175 P /SE2004/ 001179

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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Thus, the follow ng description will be limted to a
specific gas sensor arrange- nent, naking use of a
wepwsiisies | R-sensor solely for sinplification, PCTISER00EH01179
to be able to show clearly the properties of the
invention with the aid of known spectral _analysis. 5

AThyss the frllowing daseyintiontwil berinaites 1orR) Seeeifip gastsepsor arrange-
el B8 4 sbaahe e hnefiPaneg ol 37RRR o be

ableta-stw eléafpthd prapeties efithednVeérgion withutheeaidvdfikelowinsspectral

assigned to or related to said gas cell or sensor and
anglystsh is intended to enmit pulsated Iight rays or Iight

b : : ' . yS
VAR shPCE AT ot Bt o oL ABAUAR Yl Kiffsinouoe o
gaasell goveal ghs sensor lttwtdocludes aicavigpin which avgas wakione tmide mea-

sufid Ganhe epelasicd HaBkmRITE, Wil apfithed 16 s raidlac g Sard gas
cefp®? §§H%6HHrﬂJﬂﬁicﬁ i€ E}Réﬁ&e& et fulshted gf;ﬁﬂ%@'s% liBAt Beams

I N Sal cavity, and electro- nic sign processi _ng .
througb said gavityatreetrequenay withia thaiR-tange, @t lepst omedight receiver,

wHdis Pttt Sl i F4 disitg orBEPGhE AR Sl frended o
re%g@@ laéa'rdqmme_a &yhDehysidrdight b¥ams Subbed@rititb \sald/light rays having

npl i cat ed signal -conpensating circuitry includes one
pagsedriireugle Rechoseni‘Bregiskiog distammecer R ifesaid wautty.eand electro-

i pBR P cp TR el e oI oo R Gy ddsghsor, and inciu-
din M@Gtrb@iﬁ,si%'gml adhbptitn aireuitd@nid éledirorivwirguittyltesing designated

_things, to be able to evaluate the light intensity
sigiied-gompgasatingcipeliti el engt hs i ncl uded in the | Rrange

e
elevt@nimtircuitsavhial ebamgt denneetett diteddlytto hsiaidalightgsiMJrce and to said
| .rays or

_int it f bul. sat [ 1ight
iohLiseg e iMeapoas) thirannIBRION GE B BPiAr. SOdoVIPhdry adap-
te(g,ﬁegﬁ%ﬁ@ BfherMinga! e ﬂertswgﬁfa&é/ﬁwndm@nt?grsnyt ﬁ@ﬁ%gé’fd to

r~ nore gases and/or gas m xtures and
wavetengtivs miclutteddn tbaild-ragge ane relatetbioepyaated light gays or light be-

gL R Saifast, AnHAS bl alS TS RtAER Gt eloRGtns rela-
tedtd el IRfht e RSIRNGT ond 8r MoP@Phlshfdd RMIripd 6r RytRIBEIh Bceived

arrangenent and associ ated signal -conpensating
bydhe dight regeiver andtascardingly deterovn® end selawpte reapestively the pre-

soh 3 b B A oo Ut MREPRD 3 BAEoAPh o s

on@Bf e Gdades oifasdmeaenes. i nvention finds application
in electronic circuitry, connected to its associated

ghirespest fithe dR$ensoriinsed it bas Been PEORAsSH tpralloyxibe pulse
sofife ol b BIRELAR LEUAT, B P EbLHR PlalyRR: Byl afihgement
andrassosiated sigpabcompensatimoeirduitdewitivite meeang foe copipershting
mgésu(?ljngcrteglhlfsagr \?aillggg’l surtT:%yas 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
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3 WD 211115 /111 51 7 5 PCT/SE2111141 11111179 be

i ncreasi ng (or decreasing) dependi ng on changes
w@emsnIsing i n the neasure- nent nagnitude. | n PEEPEWDH4001179

of the exenplifying enbodinment, this is the case when

concerned with evaluating the instant concentration
be/iactrasEtg (@ glesreasing)gteparding enichanges qerirdng it thenngasure-

m%nﬁt{ ﬁiH ﬁltl?drer %QQ%LFE!H oggpe: &%rﬁblﬁgﬁﬂg Wﬂﬁﬂt tﬂ% is the case when

coaséatdd wiih bhaluatlﬂg dine msténta:odcdamteatmi veueiof a gmaer a gas mix-
surenent magni tude and an occurring neasurenent error
U+ a measurement error related to sai d magni tude with

t Re JituRhiCtiRdlif %ﬁq/é?héﬁtgirttﬁe %er%ﬁ n§§{|ﬁ%§i§%ﬂﬁb is thus

conpensat i ng circult at e
amémm@ommmngattomtaﬁllsmhel pfémetofr&mislheemhm of a mea-

errors in eral, sta am)n ot her, errors thos
SURENLMEOntige, ABE AN OGHENG MEASURmE STERqra MedgHEsment error
re%@é@{cﬁéﬁh)t‘né’(%mﬁﬂet\}v% the al@‘ofte'ﬂé?:tl‘%fn'i@élréﬁﬂérrﬁ%ﬁe& 'to°'§§|@! signal-

above and categori sed
comipensating mrceltryt aad thersw(tmrmjerohosan )anS;mtap’hed compensatlon of
rrors.are n statio

aifigeR g GRS RR AT SR PRLEReR, SpRbg A areis fiSse that are

relBfe$td Heeerfdr RIUres “drfY difief @é‘ﬁ]@[ételﬁlféir pargdlgnce, by
pl aci ng the gas sensor ar- enment and its gas cell

|@féhe eIfof wtrﬁ@ﬂilstﬁma,hovelw egorired A% “Ppark’s cul and “d” it will
th%Lronrrent that is applied when calibrating the
gur g equi pnent, or by errors that occurred in
connectl on with a calibration of said equipnent, or
because said calibration was done wongly, or because
(Categoyng ‘@ dSYstemalis QJi_rssas used, or because changes

Zﬁﬁ?%énéﬁ?%“&%fﬁaﬂ'%??% Ry %ﬂ%@ﬂﬁ?@%ﬁ'ﬁ%ﬂ%]@%fgﬁﬁ“ﬂy
vawy, twitmtirgat egory "a". 25 (Cat egory "b") Errors of short

durati on. _ These errors arge.nqr oradi ¢, and t hat
1 a0 SHie ey BrCaHsaca i otahed B plEoho top tasstnsr ar-

rarggerﬁiéHﬁﬁrgq ¥ ghB el MSh &MVirBaneAt WhichR §i% th¥ PpaftiBular en-

gronic cirouit arrangenment and rel at gas
virosirent thadtis applnejhwhab watibrating the h’&iasurlnglequment or by errors
thegltoc{:ﬁﬁfr% 3:‘1: ?C‘ghag%qecg{]\rg}tﬁ alccﬂh{)@riSI oF esalq %ﬁﬁfég}ﬁs@' or !ge;cause said
calfbra@ibh W dbswrendly né-bcaest Wrd#@%él"’oréﬂtfr?éé@ﬁlag%ed or

succes- sive errors, related to "drif
because changes occurred durlng transportation and handllng of the equipment.

“ ”

Any temperature compensation may also fall 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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4 WD 21)1)5/015175 PCT/ SE2111141 11111179 These errors

are normally caused by an "agei ng" of discrete
wa@owporsam s  and/ or el ectronic circuits and arBCT/SE2004/001179

therefore difficult to establish and to conpensate

for. The difficulties experienced in this category

wi IThege effiosaare/ napRlyRavsed byt are "ageing pfciseypte components

oo RSB AR 481 ReEAbAERHh B i fponse

forsystem used for gas neasurenent and the rreasurerrent
of Tgas concentration nmust, in practice,

gdiffiedities expetenead indhigtqaieaqrysyib e arpaty dependent on the
degﬁéeeéf"c?clrﬁ eﬁsrbtf% 1&&d‘%ﬂ%§t@g§(§’s§%ndr‘%m ee a given

B ient accur ac
Pr ¥¢isen asidgi@odentechnology, this medes that the naaéﬂwrﬂwg system used

npensat e for ur emrent val roducet
forgamnaaRuETIgtaNS BRaUSATUTAIIEHE SE3a% EORFAMLEtioR MHsty R Practice,
belB&dhibReY e g H/%ﬁdrel%\tﬂl"vég%rﬁ‘)rt A6 IRERAIIS In SRI-ISB%hsuld and gua-

i's necessary-to providé a pressure detecting sensor
rafitee a giverabhsen svmsofementsagaunacyequi pment . The

measuri ng equi pment is calibrated while taking

normal i sed air pressure into account. However, in the

(CakRiyed) Wé%ﬁ#&&eﬁ@ﬁ&éﬁt‘éﬂoﬁensors no compen-
sation is normally nade on foll ow ng neasuring

oc neideido beabbAtKemupsNsae faHReaSMENTETINV s Papduced in

oo AR5 BB oM b oo o

caftptio 8b408neY, 6t isHRBsédrytid pravide aTﬂréﬁsuﬁetdetécth‘I@OéMhsor for
that the neasurenment magnitudes, obtained with

eaphﬂQﬁﬂ@f mABYHINGeAIBMeNban- val ue- f or mi ng neasur enent s
or Tﬂbfrﬁgéﬁprr@ <§1ﬂ5 l St aﬁﬂﬁﬁ;{gd Wlfﬂl%rtakl?lg r{o(? hgé&gfr%rressure

esser ex ese measur

into elcabent, Howevieedn hie abseadaief pressie @btectﬁa;isemso:s ano compen-
nunber of different error sources, as described
Sa’ﬁ%{ﬁeﬂ‘orﬁ?ﬁﬂwmﬁgepﬁ@ ViPg TBRASHING QRCasIONS. dependent on
different circunstances related to different criteria
connected to the nmeasurenent nagnitudes concerned. For
BmKGRQUNiIJOFsTIHEdWEN)TIOI}kert one or nore
ens

o SELSEH HifatenCetiots M remanTauS et a6 Srésdafi prapted
forttﬁe“a%?esﬁﬂ”@i’é ﬁe%@ﬁrn% éBbFﬁ:dtlBﬁtarérkﬁoWnrt%%élért
foreseeable” In this Tespect, it has been proposed to
i ndhudgit i kreasyn that thes maaasgrejnamt Ipagoididess pgmmd withtinstanta-
e O TREARA O L8R Yo Y TR &Herk BRI AL W Ba 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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dity changes and corresponding criteria that create
errors of short duration. 5 WD 21)1)5/015175
wEREDSAEAI111141 11111179 In the case of the af orBCT/SE2004/001179
descri bed speci al application of the present invention
and the gas neasurenents associ ated therewith while . _
usImiecagesofdbe [afere dasegbed spadiabiapplisatian of thepraggntinvention
[ ' ' t il t f
anf 5 Ugh i NBSERR! SedPirod BATRAR P Mg BT8R sencor

and dlifftarbat élegtrbhie direnit antahgtnentofor sietetniiniggthepresence of one
m xture, it is known to cal cul ate the neasurenent, .
or ara8ases eprfasgasdnidHrea ARdArsalquiating theonegniredon ghsaid
. _ . . : Lati _
g2y By BB RS, I G100 cdlbEteRlReaS rhdrt Vel bibironicaly
antl Imscg‘fkfmt 'thesfe”malgasscare hhve gredtgr oiSsioblleli discrepanciessn aglation to
nor ng rel ated to one or more, of the error, source .
the dfusy efﬁheéoe%ml&abhestpgﬁe £8BGRNtrafioneRf tgﬁtgé‘éd? thegas, coff gavity.
) déucﬂ%iéé'réaaﬁﬁgééfé ﬁ@m%ryergfgtéd't' one BY PAdTERIf tike BFbPESuUrces
these errors may also be ‘related to the pressure,
categopised bunddistétatalia, yngee Catddanigsdhbieid’. on t he neasu-

or B0 FeRg 57 Gteo e s Syt mang B EaibeSg airols BV atso be
reltaﬁdttbg;lb@;rg?fsl,dre, t‘ehﬂoc#awgé,qmmm@!pr@\'vdimgnla‘m?;m%nqh@uﬁé!asu-

_ . sensor and its cavity, including
ringeenasicoaind aiso teathes phiysicggheonsiiiars erevaiigg ssound the gas cell

or safaamA B Baby RNy cBMRaRiRE R kel appgthe gas
cel§ehdtsehd e tavivainelsding Mdchanital infltensss bimaightabout during
therewith conpensated for in accordance with the

trapspeidationeandthe instalialiemphase. Wth regard to Category

"cH e [JTe =W p

aur B 50N Ereuft solrggsTial i hEMe SN Y as those that
vasoslightly die singnatcthat diré tHerewlthesmpemisatedsfoaireageordancéd with the
.considered as so-called "age-rel ated" changes in the
dirgglivess@fitbginva@ti®Agenent, its gas cell or sensor and

t hey: i j o OF i i i [ i i

U SRR SaRggo 0" REAS  Dtad 16 ki ipENoRy s o

dutbtiory i@rersmsticat srbgelated tathessrraramigee désighated “drift”, these
t hi ngs, .the, gradual reducti i.n _the, abi,l it f.t

et il PrmRE N Reel s go-clpe ‘Bgp-Telstedranatoss i fife gas

seh?drsarréwgérﬂ@ﬁﬂa (8 $as RBNIP sbAsénchibid dlb¥trhicisighal gﬁiﬁessing

_source to sen continuous light rays or pul sate
circuigriptor cirguit arraagenesésused.ensi ty, an inpaired change

inthe ability of one or e |l i :

| DubRG S8Ry Bl Rl AB Ty e oL SRR B8 fuces, among
othitaRing8dtHe GRHuBR%BIUCEME h the Jbilip of @tk tagiytintiey gas 3€ll or sen-

These latter Category " rror. sources al so include

b" e ) e | a
sogfeaeailect tgfirges.ian ismairas dwngerin the AblY, oifhgdight source to send
cobgfﬁ@%%{fdﬁtiréﬁ% 8F GQshfddl IR PR A% BRSdrFintensity, 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.
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on light reflecting surface parts in said cavity, a
change in voltage supply due to ageing of constant
wewosersi7and/ or constant vol tage regul ati ng ci PCLUSE®P4/001179
and changes occurring in the anplifying circuits
[

e CoPaTIHES i driseht By, dn FiteSod SHErs PRA Brimariy to

thignatsrstypelof Qeledory &Y érrar dcurcédican batdodfipdngagedfor subsequent
Category "c" error sources can be conpensated for

togghk@loBnt to calibration. For exanple, there are

Kngyp e%?nﬁﬁ% écﬁlé{ﬁ é’rqu{g\)/ﬁ{ tcPhe %%ru%er'g?tdﬁwganp%et ds of

correc at ed neasurement val ues carfred ou
correctindlealcilstee nsaastirdménivaliiesl cdfedRiutdasa Neh-Dispérsive Infra-

t intention of conpensating for and, reducing the
Regt (P BigPs Gl M{'f&ttﬁgﬁ?%a’%‘? eﬁmpgaﬁﬂw o pag TagUsing the
ordg FEABLIA AU kel & o By By Gelignat
“driftt hods io for attenpting to solve the problem

concernLng,non- ens asurenent result

derTe (8 LT PPN 8 0Aa A o eassa R R iewn methods
foP&tBahBtihd fo BHI0S %@Brdtﬂ’enjﬁg:o_n@miﬁiﬁbnlc%n{d%r%%f&?ﬁ%asurement

(infrared) in general and in particular in | Rsensors
residtspderiving trosy @rifthegor keurces @ndtwitriedhe gfrobliem isgpresenied to be

T BRSSP P Bt P ke scptes
to eyaluaitheléondepsationdf afrkkefridd8bofiafio 88 SAUSWIRER can be used
particul arly adapted for use over |ong Ferlods of

benefigialinas dire detestagiang alee faraeatrolingrveatilatiopraystims.e.

end Mes SRR EnO 595 SRS KR BN ARF BfBrel gl db< over
loreepéricds setiragrandadre therewlittahaiptertarderfral in ifcislee-

ment for produci ng and storing nmutually sequenti al
nedd@rafpEsaid y entpublication propsises, tabisend rgas sensor ar-

AR ERBT eI SRTPANSPLLAR BRI SH e S Prange-
mexddocerotdicinigt dnchstdring ninataalty éeqwﬁiaﬂ nRddsyreraastivaluésith a me-
and storing carbon dioxide values "X', that occur

MQWthin a known time interval and even within a known

fa . : v _ N
SR e Tl AR ) BSOS LAYt dosr
bedXirtthis 0sed, refersdo sharror sowicaddriftoand tschasedaon eydically measu-

o e Db RGBT ko Bl BESAMAE aBh e v
and@vehtwithin 2881 }a‘;@e_v\hen the value "x(t)" is loca-

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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30 ted within the given range, and to sanple the val ue
"X(t)" during each tinme cycle when said value "x(t)"

w0 g005pcared within said range ("XG XH') and, i PCT/SE2004/001179
addition, to store a representative "qui escent” val ue

Lr5a00o Sed SRR i Sholetens obisi s vl

te@bndaral&dnitedra ‘rsaeigmane’mk:n@d, wisicke vapreaentseal furmation of the de-
cal cul ated a "strai i ne" function, which

tegtegr ealeWatedyang, ﬁtﬁ"?‘grﬂlﬂf’s‘i% ¥alue$.ect ed, cal cul at ed
angpt M KR mgHPSr?é‘oePétng@Mg}ﬁ:%’uomf RQQ&Y GgHﬁ Bid E‘B‘ﬁéﬂyon that

pat ent publication upon e condition th
onbnNPDIRIE 3 sprssose asousedar e used To the pr| or art

rel salsoth con at e tlon Al -
N R R T e R R R e
02%08migeod for conpensating for "drift” W|th| n a gas
sensor equi pment, where data related to the gas
coffhispatent publiceionshewssanil destribesraeethod fog campensating for
erl od and.identif

b it H ofy Safor BineRt wherd oaft tefigd §Q e gas sppcentration

is BBhdEHah@ sRfaRdefng @ SHYBRANSnG BMCIHEINGRY identify a low gas con-
concentrations, appea- ring under this |ow

Ceﬁb‘ﬁﬂ@hie\@d within theeghos@n timeperied. nore additional gas

contenPhacER BRI AR dBREY oo HEif pelbbirat Y, appea-

ringantliérithigdov doackgitr atiordeosl) estht dri d1omors aé&lﬁbhéﬂ@*s edrdponent
may be related to further tinme periods with

COB@%WQQ% appeariegdingler oifier l@mmpaﬂfé@t'%@vemr%vb@%ed upon
thé’?&?&ﬁcﬂﬂ% 5%:% ROLAY! c%ﬂc&hﬂrétférhﬁrb\}é défé?%g?%a;‘?be related to

erence va or "an expec
furtbiae:rngnemdogaswthdowemmentraﬂnn learlelse and hereby forns

th con r a correction ctor a desi red or
co‘fr '%93 f@?‘?‘iﬁ“‘@&ﬁﬁj@a w{)h?a%k%% P‘P'?f%e’g'[@é'PﬁtW'@ﬁh%Eﬁ used as
a ﬁ‘ef“e?éﬁc%%}lﬁ@” o} N%Xﬁ@tﬁea zﬁr’e%ﬁﬁen;a ) Ba cGHc Optra’uon
between t grou s concentra |on v ue an
vahrecded hemhye‘drmactlke cgmd:tmmis s camedtionrfaciooor aalasired or cor-

For a "SPAN- constant"” (described hereinafter) a
rectiy ¥lPon val ue may be rep- 25 resented by a rel ation

be@@?%ésf@ln@bﬁéﬂa%ﬁ@u@l@%@rféﬂﬁgn %m&m%%bfe%bhf)é discrepan-
value and the predetern ned background g

cydmivean the baokgralne gansesaeriatipnvalue @@dta altad@terwn@deback-
orlif BN e SRR e 1 2% e oTmer, oL For by

COIFRR RS SPRAN-coRbieE (desbitseiheririf@ratbrgctidievalue may be rep-
reggr(l:tgg rb?/uan (rjelat%c’n bgtween 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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30 centration val ue over periods of tine, where the
periodicity is at |east 24 hours but may extended up

wo 2003415023 endar days, so as to obtain a | arge PUIBE0H601179
measur e- nent val ues of the background gas

Copr?l%wrbgb'bﬁk}h OMPBsS Phidr é&ddgs?reﬂﬁzaﬁébsoéﬁd cﬁﬁéétidﬂ“%ctors
therewmth calculate a reference or desired value and a
related theretorthfiacéquiresfsignifitentrooxtputet pomenandrgaes fesshireference

eriod, .8 WD 21)1)5/015175 PCT/ SE211114111111179, The
valiiesdak lytre Beas BARPTOSREH S B CHPARETI? ST HMEcROtRE of equal
or offdr8at dpatibactors related thereto thus requires

significant conputer power and gives fresh reference

valMmreoter a theary ef neliyratiombap beea ssiggestede usipgrthe ibasis for gas
with tinme periods of equal. . ar different, duration. s
sefibngdbictos Shnctry 58 Whickip ssra EBa iR agiount of
abd8idieg lighe, RARISUEES saRll spaRiral RYidM1HHY8BINERREW® the resonan-
anal ySi's, which is based upon détecting the anount of

ceawa\@iength dfitiyghspeciesklact¢dist a smal | spectral region

Sy R85 e LB SR BB v
pafifal sheie, Fraridralineifer@lRColl tRePépddigs. 10 particul ar

specie, free frominterference of other species. \ell
kndell knewe prorerties oha PIR gas celband i @lectonis sikguibairange-

mgﬁtrfspb%%la%e%ﬂgﬁér&ent for gas detection are: a. high

Sel ec reé fromcross-interference, b.

sensat high gelectivityat fee Font crodsMhicefer@isal resi stant,
d. able to put on stock over long tinme periods, e. no
overR-e®po8itive SAeral®s (no negative nenory effects or

g_xpo 'u%ﬂ\’ir&ym%ﬁ{aﬁé%%tg{‘gm descri bed by relatively

i npl'e physics (pre e). 20 Moreover it is known
t o tdhe abld tot rdtort $teck baeblenytiBeepedddd,aw or formul a

e e b e B Ianes Ty b R A Homaty BlfBHs 3t gHposure

(lo - h??ste/reéig) 25 "Is" is the incident |ight

intensity, "1d" is the transmtted light intensity,

"d" fi. s deseribexbby celbtively kinnplaghlysieadprestictakle).he

tr gr'eg{/é)rnlt Tcé,t ﬁn%’&%% t%]:a érp ﬁla?lﬂﬁc’ee El_va%t')é) LB&2YE" law or formula
describes the relation between resonant absorption “A” and a gas concentration
“c”.
S

lg = loe™d
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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| ength (a gas specific quantum nmechani cal constant).
In a typical NDIR gas cell or sensor an active IR

wo p@bp1maeurce is used to assu- 30 re a hi gh | erel/SEf004/001179
incident IRIight flux "1d" onto a light receiver or a

P19 BTl cpBghPbiEpBTATERN o dd B 1 s e

tefpsihed €irdthi s fornmul a can be used to experl rrent aI 'y
deternine the gas concent- ration "c

200%itnst steppetalied m;cmqaﬂdomﬁom §@@?d@stme@rv@dota'nfé"ng the

e \A.h re
gagsder]t erm n@@ﬁgﬂ PQ{H ‘mFﬁ ngo?éggé%%?s cgl | ed theI ier 0
caMdeuam may & used hérel tmtrfoe;bmctleai rbgsdns hitnogenhet atgaspheric

oGBSk sl e ot TR e S oo
it |§'él§é9§§ibgs% @%@é%?%rdh%ml%lea%%%bﬂ?er is nore comonly

r gas (Nitrogen.has no IR absorption).
| t Tihe secondmatipratied stée, nmiedftoasomethmamaarmggmémown para-

m@tgﬁagﬁﬁggzdb%@hﬁﬁaﬁgf gali Isla{g{f nee mvoLvegjﬁp ppﬁereégANe optical

pa@mdgr i ARt AB vty Rhyed ddheeRramsHirer.of the opti cal
O path to a gas mxture wth a known concentration

" ¢ Thereaftardfanehert-Bepe stlawementonegvabagitmay dheqptically be app-

eoretigall lied to neasure "c" at an
l'e§3¥ ngg S %6 ﬁﬁ’%gﬁe@d that a SPAN cal i bration Y

COWﬁ%Q@‘bel n?otédi d5itl 2y SPANRE altb iadi dnheongtans i§dbsél§7rretaaéd to the
found in the exponent of the fornmula or | aw nentioned

pm@@aécoq@a@tﬁeundmﬂwa expanenbof theplosmile erdawhagglongd above
anld ﬁ%}ﬁfe ST e%gcfe@etoﬁg\%gé Wﬁ}oﬁmg‘?&%ﬁéj &hi Qﬁ‘% sﬁﬁ‘lecébnsor

Puha? or a zero call
cometratitdn, whidih i lﬁm‘bhomﬁeg/ nettheicate dor @xzero chhbmtmuonstant.
invention is using . "SPAN const ant and " O const u
20 TheA AR Gr SRR SR L RIT I RATICRY TGS S0 "SPAN constant
els] en taking into consideration the technical
arg{elq?bgratal}%ns that a person skil- led in this
particular art nmust nake in order to provide a

sUBMARY Sk Jufit BRESERTIMVERENBAET P2 on the one hand

Téé (ihéalzﬁ dBleRssary initially to realise the neasures
/ or t e sequence of neasure that nust be

u ncwhealt@ﬂng into isopsidetatintherechnicalidetiberaiivnsttbatom peesen skil-

TSR bRl b il T S mor

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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technical problens |isted below are highly relevant to
t he devel opnent of the sub- ject of the present
wo posnision. 30 When considering the present stedBSEf004/001179
the art as descri bed above, it will be seen that a
' I
meFLROTER (ALED R bah bETRAALaRH B 1EhAS: S A meagyrement

vallesseosived @lveﬂlw@rtﬂne c_l,/cles ard theeewtth lenbbld measared magnitudes
t he significanc t he advan& es assom ated with

to Qﬁcﬁompq%@t%m?mmpneé'm%ﬂ% Q&P lIMICYGe.GBaRg REer

iR oL B RR AY bAof 050t e
“drtiffag¢rraresoupes.connect ed to i nst ant or exi sting
rre surerre@am val ues received over

cOBRERsIGLRE Mg HpARE Auss Mg *Bategory o',
a t@EHR@Qﬁﬁ’oﬁFénﬁ % éiéé’m @l@eaﬂlﬁtwt‘o tisB the sRiMMidificeldt! ”?Pte advanta-

cyc e, anong hi ngs resp ect of neasurenent
geerafﬁmrd;ed by andtbrttbe Mmlmai nmasmuresthat shalibettakersby introducing

SaH’S%%rUP%?%{O?{,%ﬁS%?gﬁfpgngﬁg%n f%? {Qggcorrgensatl ng for

t ephdicRAicaPp PG RSicdffed iR théd abaily td faylite tﬁ@gk;hﬁ@ance of,
the significance of, the advanta- ges afforded

theiadyantages afferded kynandeaths teshnicat rrm&ure%r@quaﬁd 1o lgylvice a

bbb AP ST, TRERRR AR A B PS5BS meo-
sufafefiesrdrg, phAmadibi mebyuiemdrt@rioss idede @nthei“daftterrof source,
t he advantages afforded by and/or the technical

withethe i@ of p&iagi GallPrisensan vdterawitha pltalignaf measurement values
ocpFFR BB A AR R AL SATRESRE A aec-

measur
ted,noherdird in the "drift" error source, Wlththe ai d of

a gas cell or sensor, wherewith a it
e 2 HBHEGA IOWRSEST 2 bl&k@éhm&aﬁafqrﬂg e, eﬁama%?m‘?@t value

\A”“ht uabib¥e gfé}éﬁf"b'cé‘brrfﬁ@% é@uéﬂé@'ﬁmﬁ%ﬁcﬁ@ééﬁ‘?ﬁm& riod (T1) in

erein; oring a-lowest or a highest nmeasurement
val uea aremonygasur ement val ue close thereto, occurring
an eval uat ed da ring a chqien t|

S sabhasiin st Salbblia PEgsdes el afthe end of
meas Uéeﬁ&%ﬂbsé‘ﬁ'tleé ﬁéndd“ﬁntﬁ BostOfed &ﬁdtﬂ)l GBREESY $dtPoint value;

period with a stored control value or set-point val ue;
c. cuslising @ diserepapeybotwsaniberevatuates and scsdringimeasurement

occurrin th_s o)
00k 08RG SFRY ol BhE e b 4784 B L BBy cores
conpepsadihg doffpeiBaton eNprasy/RIne®, vahiisaiobesineddnd occurring in
occurring In 5 a followng tine perlod (T2) and by ;

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

11
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d. using a tenperature sensing neans, related to a gas

cell or gas sensor, which generates a signa
weosespondi ng to the prevailing tenperature, PEHSE®BY001179

said signal is feed to an electronic circuit

arrangenment, and thereby cause conditions where a

tergpeyrirerdanendingseorERation By Pe FayERd P eerrringiion of @ng or a
o FEAF 8y Bipa AR ) BB el RS ooron-
celpeirnti ved signal fromone or nore light receiving

means, each also related to sai &Hg s cell. It is_ also
colid§ alspepnsidesed gerhiee nicg Bioblam i3 realiseithe significance of, and
théé%rﬁég&%ﬁ&ﬁoﬂfed . bgf?ndlbpﬁeat%ﬁr%é‘lg‘ﬁ%aéﬁfe%rr@ﬁ%@& in that iaid
a at sard 1

and/ or e techni nmeasures required in t
elediPoAit) dnchilt Gt Eengfe NIt /nSBR ihtiLtiel tivbldidcliit® ardhgdiketfor eausing two

B St Bl ol S eblibe SrRE AN Bt
tergﬁé@hﬁa, 5Qd UGS thdy e FelirBséRba YA/ DESomRiritd sibhalss

so considered as a technical problemto realise the
si Yiig alsoannnesidsired asd teshnice! probia 4o eealisktitbe gignifigance of, and

e Pl e IR Y 2 ah S Ere gl mergisgaeHiped H fhat one of
twé ifdepehaeRf sifhals!shish bef relatéd ts b Med stRem@ént 8lueind the other
signals, one representing light received pul se signal,

signabisrre|ated inaiteigperaluiseyalve inside ar adiacgnbsajd gay agd and its
caViRPr esent ed by AlD-converted signals. It is also
considered as a technical problemto realise the

si [gne hisoasteeidered aB& tetAnicheprabiom tageslisafthe sitgdfidance of, and
and/or the technical neasures required in that one of

the aevanieagrealieeddhygrnd/er tiederhnical epaswgsirgqaired in that a sig-
nafé{‘?@éfﬁ id Yé’}hgﬁra"l’u% fssrlgsé?f 35 Jir§f @E{tﬁ‘rgg ﬁ%ﬁng)le?étﬁg (]Ecﬂnpensa-

nperature value i hside or adj ace as ¢
tioaradd:im feeddoi & gechid Lanpémwr?mmmsa?oaio?uﬂbeh accwaBcy.
pr emto realise the significangce of, an 15 the
DB dnehues RrpPlsagisonpoble b ing ABdGiTRE theesiatiigance of,
thd §Mrﬁ§€eé Bifblaak tg/ %ﬁ(?br i tfecﬁﬁhélt PBabGre3dbfuired to utilise a
a use

t enper ure, IS or afirst require tenper_ature
settiogmeeseourtinomberdfian Aedorvertes, sitoasiat @ moematised:"0-con-
ensatl on

C for further accuracy. A technical problem
Stall 45 7 SGTeIRICs 107 RO Be1SATON 18Pl al i se ¢ he
si Aﬂb&hrﬁ@é‘lcfﬁloﬁfem aldderedrdeant aueabifyf t@_fré_gﬁisé)theaélgﬁiﬂbance of,

the technical measures required to'utilise a 2 _
thesadvanigges assasiatad withneved/opthedechnicalmaasyiesrnecsgsaryds choo-

. at rmal jsed Q- -. st.ant .. as. a [.efe
s FRREER e lon 6 BRI i AN alioPgh BBlerp P Broty e,
whiefe 8id rafdrehtd valuermay beaekbsd © 8nofrhakssECal value @00 ppm),
advant ages associated with and/ or the technical
chosesionet thar hasyalyeirgpresgating 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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sing a reference value on the basis of a calibration

tabl e or calibration curve, 25 where said reference
woalosei1srey be related to a normalised CO2 val usCt/g004/001179

ppm), chosen |ower than the val ue representi ng t he

A D converter setting at zero

t hé\ﬂéxmwegl@msgl m@@%r@a@%s @rtﬂ%ﬁbﬂéy o &ﬁlﬁédhe gignificance of
arEahb 3R T8 oy BESRAD ki 195 SIEEF Afpoc-

mértt withaWhioh mbeelecntgmlcﬁ ciceuicarrafgeriéntuskd tan Bé\réaldh@mpted to
ed with the creation of itions, with the

. assocj at ondj
fingj esfalﬁf shand eyelualg. iy aswaiaepﬁyvl@b@rﬁa%% MS@SHERPeRtMagni-
I
tuc?é; gﬂ{rﬁ 4 r#r%l@fr%hf‘% gﬁg%rf %§ te‘lélhgr Qgr‘ri‘slog?tgi:é\zsﬁﬁlest or ?ﬁ;reatest
memamenhcymlefarelalteﬂ or tlmet@nlmrda\ated qmmwmilonﬁnéﬁsurémemalue

01517 SE2111141 11111179, Anot her techn
Wi L BaAeTdeSTFle Ranodanred £ oot sbopRs desited or control
an%l@rlh'ef\}éf@é‘ GRARr a éﬂ?ﬂrdl RetRIRBHARRR éfatfa‘mébeﬁa@h A/D-converter
provi ding a method a gas sensor arrange- nent wth
andhtsdwtghl@geﬁlmlr oni c CI rcuit arrangerrent used can be
find, . est

ac coelioraECHEA Ardhiebh B @SR bl RagsaiRs 1o Sianiance o

anﬁftﬁma%lwﬁﬁ@g‘ésfds@ﬁb@tmﬁﬁ atilefg €S tiis @hd%ﬁﬁ@@éuﬁﬁg‘-cycla related
snmal |l est or a greatest neasurenent-cycle-rel ated

or timesCcysie relatasl measuieaien vejuss whicts isrearmectachdivectly to a smallest

or SR gtest IR B E R o P B SR P Bse B U ok B SFic Smatest
or sailt gr@btmfrefer@icmt-@@kvw@ measxhiemerm dallea an
Al D-converter and its outgoing nal . 10 Anot he

t eéhigcbricabprobimalsesiagidesiin th bl 1a prPPO8e rerasUses that wil
31%3?1'8? rﬂ{eéutgéiﬂféerng%ﬁur%@%é@i?e@%vé’é’ée@s‘?ﬁn@ﬁﬁmﬂeﬁth?on factors in

I'sin 'S en measur | ng ere
methotls amd @yrEngenedrs ddscrilsiua o) suchlasdhe whethbd idescribed and

. ] d | [ 1
IRkt dbe ctenl WS deleirunicotans 949 4 s ol ose to
Sa%dteﬁﬁﬁﬂcbﬁﬁhbfé?ﬁ atH l‘ésﬂj’e?ﬁﬁ §Ré aFﬁ’Bﬁ%oE@%%teS SN, us ble digi-

measur enent va A technica SO Tesi
talizedtans mbasune]nem-qycwmedamasmmm’dtvame with the aid of simple
i reducgrét he neasures r

meaeReriba g et SHan oF &SR By ra i atial. qwifiliation, di-
vistori éﬁ%ﬁﬁrﬁh%s@ﬁlﬂg?drhﬁﬁ gha\an seidads ddiRpamsdlien factor, allotted

descri bed and ustrated in the aforesal d US pat ent
to pibllawingireeagirgment gycle Ariraarilyiaskeptest talteen"diifE orelated error
SOEF‘%’ ides in the ability to create a single, usable
- 20 talized and neasurenent-cycl e rel at ed,

e Mot paetidul ydy, Uewilli Behsddrethat d te¢hrsicalreblemm dwided incthk ability
processes, such as a sinple subtraction, addition,
to Fﬁﬁ“ﬁ?ﬁh? §£&ﬂ'féﬁ@”06|0f appghe rdxapteges affordrdhy slajtg qqq:ﬁpsswely

in 5 MEmBANeSET W, RghaTRaRR driibd Aelifital eb8lifdhfent 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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to a foll ow ng neasurenent cycle, primarily adapted

for the "drift"-related error source. 25 Mire
w@ashcubarly, it will be seen that a techni cabCpsEdobemmii79

resides in the ability to realise the significance of

and t he advant ages afforded by storing successively
lowgsty(op iy high eaﬁmaﬁyégmenhv%@ﬁor@dcmghe end of a chosen measu-

re &R} 8 §id dé cl Holkn H@EH&% of coh?{)le%élﬁee{/é’lue ora

occur I'ng an a uateg durrn

desirddwirtcontratvalue obtainédyiai mAﬁ[Mcaneerﬁ:er rebsted rsagrmntwhere said
that is snaller t smal

coffighvdlyp r@%ﬁ?@lst&f as'rqegﬂ Ayaladlachied ar pontse; vae, such as
th%g?égérfcb%? %% ISr a%ﬂfzer‘(@éﬂn’cﬁw bf‘?ﬁ BR-carried gas.

asuring cy rep ace a stored
e afs technizal prokﬂémealw tasidesiavihe abdity tereslise e significaace of

ani ey SRtpdesse0RatetvBh SRFNG SrcmbrTsdlipveRlsd Giscrepancy
bedf¥an tRYevalasfRCA! S1Brdd FidasaAEMNEILE SndBRARHASSIRIS or analo-
value, the 13 WD 21)1)5/015175 PCT/SE211114I11111179

guecmmltol (/aiuetc)resaiﬂ! dasised oneenitol eyatuﬁ ohtained \Wa saigdAAI-converter

s, BASS o Routirraats el BRI valfe tsiaiB0 she oSG comres-
pohefiig €Smpensativhn’ ¢f megdurement aam@g o\st:arrm@; Within GoEdtAplets follo-
rel ated signal, where said control value nay consi st

wigg megssement ayale] abl e desired or control val ue, such

as 5 .
oS (iehOch BT o e BB 1 B ilfl nations tha
wm) enbbleraraésaiuateﬁl alebocaurting pabitivé (yr hegatve) u&s@réﬂm’my to be
gni ficance of and the advantages associated with

USGEMPES Pigess SR (1@ IaWary daIse iUl BN SRIcUleieleBRasure-
&R, WRpBAIBRLIPE AhEZel MRt HBGHRUAdoP Biensation

or ' ana gue contro ue or desir
of expéctet] ocontespondingieregts velatexhiodthal“BFittbarver $@rrcé @cesrring in an

. _basj.s of_ conpensati on of nmeasurenent val ues rel ated
'mm@%t?@ f&ﬁaw '88?'?%"1%&&&69 conpensat i on of
e RS IS be \sREHERa fééhh!&éggpaﬂlé}hr}eéld%grﬁﬁ’h% frek rebfibh @ condi-

W ng neasur enent cycC ni cal pro em a
tione dm wnich thetdas wslqrayrangemeehcan beasilibsated Ifmi‘lctblp véith the aid

of piPipain Hogn Ged il B SHPThPEB st B a cho-
sefli d=fiBdting das, Iaemrst at sdrﬁé%ﬁn@bj Aurinb e radd\ehrit dhéad g tycle.
measur e- nent val ues, dependent on a chosen

nedsiechnisal prekipm @lateresidss iodhe ehilitt icosomprehsngdbe significance

of S35 REAL AR 80 A Ly S by P Enatogue
valteaGigaitreohtrolvdige obtaingd Viaadrsa/eoResert eiited signal to a gas
techni cal problemresides in the creation of condi- 20

copcemEatian viue rernesepiative oh asorespandiagaas cangeptration that nor-
m&R SRR fPakBlert BirY sulM 58t Bén-8bAtaminated air or air that 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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of sinple manual neasures, by subjecting the gas cell
or the gas sensor to a cho- sen calibrating gas, at
wo emsp1ars some period during a rel evant measurP@mSE2004/001179
cycle. A technical problemalso resides in the ability
o .conmprehend the s i ficance  of and the, advan

. [ ages
mdérs%@&hr%ee@e@ﬁmr%%a%%cww%d i gcieaesied Qﬁaf]eg% referen-
oo FANDLA% dogah gl e LRSI LAcBurng eed e
surired agcleepr esent ati ve of a correspondi ng gas

CoRSSAEY R BB L SGH B oo o
and HE aavaRbyes aﬁbfdce%lr byglﬁllcfv!}iﬁ An0loeattcPmeaatifsy 8iéle to have a

Anot her ‘technical problemreéesides in the abilTty to
maxiraisied eluraiéons ivgrare i “deiit ceonsiitiorsofdhe gessengonaraggement render

associ at wi t h adapt.i such. a contr.ol val ue for
orefEPRIcR -2 Blerdutr e Al B RelO L S i 1R n o

r apngeciichigiroBrRim 8f0-rébideBMthe abif i realisePthebdigniriearsse of

resides in the ability to realise the significance of
and e edeaniages easeeiatedmitialipvwing & chnbengieaieq|of seapeasation for

] 4, ' whi ch

ovTBaRY ARG Al B SR sre

evAlfuahéoteghhicallgrobfen tesided thithkEbility to realise the significance of

PCT/ SE2111141 11111179 indicate that a neasurenent
ang m%édmﬁ_ﬁﬁ afforasdhicallowing & shasesrdedias &h cprwpengation, eva-
s BEhERrt i buch EBUEnta rABRSRIng CRILE o eHlways beloy (or
abtes)lanpradetermireeitimit salueesi des in the ability to

realise the significance, of . and. t he adyant ages ..

w+ Rophed tesied] GhphigLiwsidesde e AbibAGURAIEE Erentigance of
and ?Ye,e ﬁavaﬁ‘fﬁéég‘a%ﬂjéa%fétbﬂﬁ% st ﬁeél?rdefnte'f'at%e NHeAdRBRent

of the gas~sensor arrangenent rendef ~ presentation of
valaepecaurisgima medsuringaryclecinl amemaliyfefs @ lirat lowest measurement

t echnical probl e lsq resides in the abili t
valpgg e 18 rerdacs st LSTneaS e hent Vel it el lower (or
highePankas @@nYéritWafld MhBInEmERPsERs S58EH8n6é and storing this latter

. conpensation for 10 eval uated neasurenent val ues to
megsutkipenideite insaid mgserycas aaecand Aowgst (asrhighesthmegsure-
m ides in the ability to realise the

me?'ﬁg%@r ééﬁ%& 03}' and the advant ages afforded by

all owi ng a chosen degree of conpensation, eva- |uated

bet ween nutual |y sequential neasuring cycles, to be
SOEHWS bel ow (or above) a pre-determned Iimt val ue.

15 _ ’ . . o y

- 1B Rn LA T S2E NERh PRt e ki docrrolodyescri
beair thediatrodyciidm congprisirfg a stethoe eny ayeclectorid circuit arrangement

measurenent val ue, occurrjing. in a measyrlLng cycle in,
for CORmRRNSE 89 MEFUNEY Qrele o '”??25% [F'aledp H(}tﬁl %@9'}/%0?% in re-
spégﬁfﬁﬁs;ﬁnﬁ (%rgaeé&%sfthéﬁﬁtilfé%aasaﬁ BENbr ¥8hati oFthé kfxd 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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hi gher) neasurenent value at the nonent of its

appearance and storing this latter 20 neasurenent
woadose1sims sai d nmenory as a second, | owest (or PCOREDD001179

measure- nent value, and so on. Solution The present

invention takes as its startin oi nt the known

t edh§tArHga haestior shighest rne@fﬂ%eﬁm yalyerqrghmeasurement value

C0"p%ioﬁe%g?et??&é&?riﬁ%gn&%yﬁiu%%d Hisg 8'cheskh time period in a

arrangenen or conpensating nmeasurihg errors

pri mamerpry;el ated to "drift" error sources in re-

spect of neasurin rocesses that ,utilise a gas cell

of b CASHATHO YR ORe NG Ae S BLaneAsF REBE ER LB the end of

The @Eyﬂggors@?ﬁiﬁq@ ?eﬁbég\gfhoé‘ Sfor&d 'cbHirbl iIlidBYSERPbInt Salue

adapte conpensa- ting neasurenent errors,
pri mandior wittaa woatrehvalee;r ors i ncluded in the "drift"

error .source, with the aid of s, cell or .sensor

ahr SRNGA sgrennaydrtieen e avaudhd Sl pedlmil Hifdsurgment

| nst gahRNGRNShI StoFddeortry) valleyas 8 BeeRifoR b reRAGd Bh&Br corres-
cycles are detected. It is here suggested the

pri neiopdingotgmpensation Of Mearemest values obtained and occurring in
PCT/ 1114111111 . oring a |l owest or a highest
mas%%ﬁ@W{n%tgpﬁbeﬁgggﬁge@éurerrent val ue close

t h@r gisthg 8 eevpéidiGreastthsiitaineans drethited g aagashesiiesr dassensor,

period in a nenory; b. conmparing said occurring and
eval wetiel gpsaraieeasianal apliespanding e the prevaiing demperature,
chos ' rd: j S t 6.0l .«
chosShapy PO IAcsireetueRlaRbaitotan,
a Witcthepateatioh ef seleimgtdree evmove bethestedhnicabliprobiems listed abo-
nmeasur.enen value with sajd stq etﬂﬁcontrol. val ue

ve dg particylarly prepgsed 1B Reeeidanee MEkL thg RigseRY invention, vat the
i r t: =1 . .
kn&ﬁﬁ?@éﬁ%ﬁd%@%ﬁ%ﬂl fc{)%@ is \éﬂh%lﬁée@mtﬁgﬂg %&é}:gesmg a signal

occurring afto ng tine perio
fronsa ngs zetl eefptadsensing mesins@ndeduly received byl saidl arrgrgement and

to o5 S SioRal oo hieero I RpenE RpeoATasan of gAgh gBgeived
sighai fom SHtdbr indrd BGist rbBeidimgahBShS BBLIF afld IBMted to said gas cell.

arrangenent, Wth the inténtion of solving one or nore
of ltishelsbgrbposed apsogyesied entiasiments thabsaid tempesature depen-

B B 2BRB Uy A o FERHARRE B M bor e iBig o
peRdifY |iats, reried eeendiahl théeafiieaRferehog pairei gnal  from a
gas cell related sensing neans and duly received by . |
saltds alspqigeassd aggdgges ed 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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to use this signal to cause a tenperature depending
correction of each received signal fromone or nore

wo p@bbisiexei vi ng means each al so related to sapdI/geEx®04/001179
cell. 20 It is also proposed as suggested enbodi nents

B BB e P B PO B9 o

A/Deeomvertér rejatéaltsignalebmecbrtdoofdhe chodet huammiag cycle
reference 80|nt is al so proposed

'SPfﬁﬂanﬂﬁSobeéW@@F Hom s valdated ﬁeastaﬁge%wlue and
Saﬁ"iﬂg*?doﬁé%';\%i?"n o 818G SIS Bt BE 16 andlor
correspmndldgfcbmpmmsahom pbéall medsurérmenl wiugs opagedgds a followmg
SqéﬁESt ed. enbodi ments that one signal is related to
I%erent val ue and one si gnal is related to the
te I -
erbod! %‘eﬁ*{ BrofRssd sntipdihenlss AIRIPRAR (RS ppywBPARundamen
talteomeeptiofithe, presenidreritionattfe e\saluatedpneaﬁurement values to be

cof et 7 & obAHRa T B aBiRR ol PyindnBrSTERRE syl shat

betlbAkrddbBredieebd W m@cﬂlﬁreﬁéﬂ%y-'i%gﬁfélt%aéﬂ [rRf@Med@heR the
is compared with an anal ogue or |g|ta ref erence or

disgsepanay ig negeative oF vigeiversteno- ries in the electronic

vaitd SaRRpHR o EThey BRARGRORE 1 Padier G5 OREGtration,

representatii/e of a wrreapdﬁdnngegbscrrorfceﬁ&aﬂm eoocakrirgy mraifi ugleste a

t hrough t he agency an A/ D-converter relate
refgrefing valge fongaraed dm%@@ﬁc@éwhﬁé%m b @daytqdeto a value that
lieBEHIEN 501456 FRANG I FraRYIREM L he Lhus eval uated

nmeasur enen sai d ored desired or

r efAecenting tmlheeprebamﬂ incemtidn & chesen Hegiee dfamlectedrdit edmpensa-
.and/or s corresE]ondl n measur ene

tioD & FA-CIRRESIE FR AeRSATeS 400 Y Beiesaniigt 6 ariatiogg! triteria
V"E‘Yl'h%fde‘fgj:J 88 8f Egmﬁgﬁfﬁidﬁ-‘ %Vébuaﬁ%@BﬁM&n%h{Ud]yts%%uéﬁf?é]emeasu-

ndamen- concept e pr esent nventi on
nngmclesalammmeémﬂtdmttlowar thean a prebdetecminesheziued

currln in_.an,imed at el ow n. asur t
ey BSE s Uik el P Bine t 4he e dReRo G 2%, SRl Be stored
in ﬂ1es%ﬁf@9% d firsPRWdst YifoastferhBAf $A88 loMd AlyH3E measurement
di screpancy i s negative or vice versa. The stored

value) ethisneferaghfirgblomest beasysgment value betngsieplagpes upon the occur-

ref G EEABHTIoAR (ora BRlHERFBleBblikoSh BuFE 8 PN Bflp et
valul tyesingy @toréérrbgalddh@?ﬁo%@aé @0sbcondnowbst ®rhighed® measurement
adapted to a value that 1s lies betvveen 350- 450 ppm

valigs ANd$0D ppm According to the present invention a
chosen degree of el ectronic conpensa-

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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tion or an electronic conpensation factor may be

dependent on additional criteria. The degree of
weoperE 2t i on, eval uated between nutual | y sequetit/sedo04/001179

measu- ring cycles, is chosen to be at |east |ower

th - 1 Vval . i . e

vaf a e BAE oFELEh MARRHE ofete (s ihesllito BBRIY B Rbmatic calio
ratigrookitte measuringnesult pbéained fronsthel gasese!l oresensog i atsubsequent

val ue (or, a highest. asur e t .value), this store .
el withdbs i R S DB Ao LB W ik el an e obtal-
ned & rdadily %Véﬂ'étﬂ% Sgsﬁ%dri] :VEIL{eQYt%‘éd A9k desheglos IFréfe\l;%r?cljaevalue, which

nmeasur enent va , atter neasurenent
mayeba gosvaniently obtained theough/thasmedisietohan AdBesinveder and a sig-
[Ff;?ghteatea gasurerrent 25 val ue, and so on. ADVANTAGES
narifids a{ \Z ?'ages primarily afforded by the present
invention and the special_signiLti.cant characterising
features of the invention are obtained by the creation
of Themriaanyiahasacietisticfeaturen ohadaethedt aesordiialie tbe present

iAo fareC o BLing ik fBNsRG AR5 be AREAMERGinY claim 1,
whitedse peiffeny chardoiéristicfeatiresiof & elgradniBtifcBERrangement,

sai d error bei nr%_rel at ed, armnfg ot her things, .to the
aceending to theyasemdnwantione avhset freh dutheghanaglarisingeglause of the
; cy of a gas cell or a sensor. 17 WO
acg%%ﬁﬁp%%l@ﬁ@ 5 PCT/ SE211114111111179 At the end of
each neasuring cycke-it-is-poessible-to obtain an
automatic calib- ration of the neasuring result
obtained fromthe gas cell or sensor in a subsequent
' , ﬁ.n%m i f a sinple algorithm
B%@%%p? e‘rqeopgnan e ob‘?giqggned a readily avail abl e
de3iwoegmbadlineenis atl peeseat pespiosed amd corhprising sigrdficamt charac-

terfils EafCef® desouaied L ecrbssid Bvation wilopg dBgoribed by
walyiTeatnpld RethetdrBhYe thtHead @nhSdryind 8@ivHA§ SinQhigh;

met hod, 'according to the present ‘“invention, are set
f oFigunen isne bigiekdiagram #lusigatingingyrineiple kegas sengsu@yiange-

cl.ai — [le the primary characteristic, featuyr
et icBiush® Bdatns ABARINER InGhiERA 658 Call bt hag ayfght source
antl iRoNighs RIeivaMy €Bhh&tted 6 @nséctfdHié Birbult éﬂﬁn?ement, having
characterising clause of acconpanyi ng clai m 15.

t
asgecigirdm=teciariRcpgyitny and a'd'E%mAWlfIS\IGS Two enbodi nent s

¢ R o AP RPR YA BBTGPERNP 18| Rt OBl LR aritciion
havingesiectromieciréuitsosmd fundtions which inyitualigicoohctdi airpbriance with

with reference to the acco nyi.ng draw ng, in which;
the directlrves of ?he present invention gﬁg \%hichgare adapt%d 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;
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Figure 1 is a block diagramillustrating in principle
a gas sensor arrange 20 nent, which uses | R-beans and
wovoshisinc| udes a gas cell, that has a |ight sPUI/SE2004/001179
and two |ight receivers connected to an electronic
circuit arrangenent, having associated electronic
circuitry and a display unit; Figure 2 is a block
di kiguare 5 id agragh sln@/viag teé ectpuisignat irelated toaanm Afldreopwerter as
ectronic circuits ,and,.functions
a fiRRtA P trECe GeEoRnEMtin a9 Wpnatate Sepsbioats, faken at two
dufférehmnﬁfeeéﬁmés haitRN} +57C and %Pehwﬁéﬁa 823 nufhber received
establish a "lowest" neasurenent val ue during a

at maﬁ%cmwwgnn@obmw@met echnique; Figure 3 is
caF IO § B2 gt SO InBIRRILTE poAkeie @A dlieut signals as

a fdatiion bﬁmesrp@ on&mmt@n%n@wﬁe@@ﬂﬂ@mp@mrongs @@Ichosen that
accordi ng gure 3, showing a plurality 30 o

th %{W@Qraﬂhss@ﬁﬁl@éﬁﬁ cae afskibgrsane g9t wlue vm@r@emed hereby the
coﬁxfa\]\m%) urenent error, significant of the
resent | nve nt’i on, can be achieved within a first

neﬁgunm‘g llsfa'gi'@h 'smb\mngimlme@ﬁdmwbwlfwrthé oot &hw as a
two mutua ori entated neasuri cycl es ere a
funpdigned the C&%@I@&N@BﬁnIwher@éagw%@weﬁtoréeie@e@cetmgéwas been
I
chléé’é’rln gﬁ% v%ﬁf%@ﬁsoévsﬁﬁgﬁ %%orsl\éﬁg\}é@é”{:f JI-‘CIC’)l‘ Qﬁ%wnh respect to the
CQpY&8 0andstiraHioT/ BEODdre0s $éFend-eguperature commprsation may be
sa_ovvi ng the output signal related to an Al D converter
US§E: a function of the C02-concentration at two

di Fpq @tﬁléﬁﬁﬁi&@:’%‘aﬁ\ |IIE§I‘f§ﬁh£én Br&trofid & %Fﬂﬁt‘%rrangement that

tenperatures nane C and where t he count
hag @&réwom@cmwbcanos usttiens thad coart mﬂm‘b’ﬁl—cmvaﬂer&sn @fccordance

w36 AP Siyebisthe ofessit BB SR Ahatel B estahiin apiohest
medsuraeRDVaI08 WG EkbBB Ao ye Wb NP ER AIDIRBISP related

so chosen that the two graphs exposes one and
sigaahtansadegyerdigifal trar@fﬁa@alégtswaﬁear@dawhtemthecglantronlmﬁnr@wt ar-

rarfddegﬁ th% th%%g%gp @3@@83@%@3@59&'&%&@ g%@?aﬁ%’,ééﬂ%ls directly,

an@02- concentration, where the desired or reference

value has been chosen to a val ue represent ed a
chﬁwe\/%l%gtﬁpmwvamthwuww éQ@@éfelaf@dttﬁéalct%ﬁ)@Qaverter

cuffl SRR S RL0 "5 0t 16 BEPBL RGP Bre 5
di agram i I I ustratl ng an electronic circuit arrangenment
DI§§@I§IP1"I6‘N ?Feﬁgsﬁ‘bﬁwégﬁ%“l\f%ﬁé‘éeh hE?E%zéI?Igt
co-act W converters, in accor ance gi ven
d| ftés pointded ofit mﬁmllpnmm have ehbsento aseliraihefolelving descrip-

bl
tlon I‘gmblo%hments at%resent 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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measur enent val ue during a nmeasuring cycle while using

an A/D-converter related signal (anal ogue-digital
wo ea@seizarsti ng signal) and where the el ectroni CPCI/SE004/001179

ar 20 rangenent is, in this case, adapted to signal

| :

B0 Rafle 161 AL b ey SPOSK (3o e
safldorcesventinly thedsdrne gntention bhdmltenhm@m@ﬂece equal to

the_ graph shown in Fi %ure 5. 25 DESCRI PTI ON OF

EVBIYrRENtfastratepi MRSl REIEHDAS(C| redyysites ettheipresent inven-
tlogggvhlref%lﬁ ¥?étnﬁﬂfs %’i@nlﬂggﬁlﬁqﬁég%ée‘ht HientiBn Ehe gb HHéPle%gncreted

ment resent pre rred
byivirtlieldf peppeisgd ieinbadimentsadesdribed st nwrefdedailhewirdftarhene with

nvent, o ilJustrated.in the figures of the
re&&%‘?ﬁ?p@rf?ﬂ gd':?'};d ON® Mt f%@'ﬂ%ﬁﬁ}{églﬂ:@ nd term nol ogy
W fﬁﬁetrﬁétHoﬂt%bfd?iﬁ? @b tné inVéhféH !aﬁ@ th Brdpd$eatdI¥&ront® circuit
concept nore clear not ed, however, that

aruamgemqm\t @s3,iin rpsmcimdﬁ; emde;mr@eslh af thergginsbe asddhe type of sensor

B Ao h8 ToRRMER -l BIRRR BDRbblrgas
sehg@.e@rm?et ed as also including all technical

equi valents that 19 WO 2005/015175 PCT/ SE2004/ 001179
f ufibei winciple cpestsugtionmf ane sushisgasesenserilashownta figgre1, is

o achieve the sanme or essentially the sane
kn}gﬁ%etﬁ l|"€%rttand/or technical effect. Figure 1

| | MagtinedétindtaohagTig basdd on tHieusaef & gae@ell D dssooidted with
the present inven- tion, wherein features significant

thegag ﬁ@”ﬁﬁre% eamprigipgra Pﬁ'ﬁuﬁlyé?rg%ﬁ%fﬁdlhgfﬂt BRWEe a@a@esﬁo emit
oSt QR ARG R ER o8BGS BBl recening
meares, imthencdde ofehe nlmmmdneﬁIdemelﬁ twoHightre¢deiving means or

aqcord'n o.the inv i on and the proposed el ectronic
reeiversi R‘é%‘r‘ﬁﬁé‘éﬁ?@rﬁ g%&’e\! 8id& principle, independent of

thepg Q 6n RAGw ebeéeinQﬁlss‘é&%%al fleRP il Béta%lr'@‘ﬂwétﬁﬁe num-

follo descriptionis limted to the use of one
berppbghtfregawersl@, &mwmmalspanﬁso ﬂ'rellnpln)ml@l posmon depending

nstruction of one such gas sensor sho ur
oniRe S s E5oBRE OBAD 2 TR ren TV BireCant PR G s bfthe
cabiy QdmOcﬂetdé% deiQ 8hd BngAshaRIN “nieRvisiAg idMtaAcavor Bathhe
gas sensor conprising a uniquely orrentated |1 ght

soJﬁ@e‘oBowmrgpimnpbore a prappyed @apediment |hagrheenau@strated with

oAl RO AL rsin v

rr?n@l red®Nertang plagsd an@gdaptele‘orrEﬂ@Sbsorptuohengwe{em@théwsth an
assoma’?eddrlnséagﬁr?r(?g Ec’ills?aenc%ycorreqs%ondmg 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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The person know edgeable in this technical field wll

be aware that the num ber of |ight receivers 4, 5 may
woangoea7can al so their physical position, depsrmsEmo4/001179

20 on the gas or gases chosen or on a chosen gas

m Xt HLe é‘t&?’ing%lbwaes 8f g hés'ﬂﬁaea%%Yéﬁwéntzvath o*r'é%€§§urement

celT a chosen asuring distance or

The foI | value glabesthergtd] occuwfing apd @yabaded ddag mcrltosﬁastlme

been |IIustQ‘i1ﬁ_ d with ref§la étce to two side-rel ated

| i ght reBgl g G BENAgy, 6 § of sinplification, where

ong |1 ghtokBeRA %éld‘l?]d:c?urn‘?ﬂ@‘éﬁg e@ﬁ@a@é@ﬁfe%@ufé?ﬁeﬁtr\/alue at the

absor ption wave an 25 associated measuring

di st anceendwof eaqdm’mhseg tinoe peeoddd withos storeditongol walue or set-
ot her I| ht recejv is positioned and adapted to

serve asP &¥?‘é‘re:ét§:§r Stavel ength. The present invention

coyers augfﬁ?@@lsal%aaay ‘Bbﬁﬁéérpfﬁece\iéluﬁ@dtarﬁfdswwmﬁgEMea-
of conpensatl for nmeasurenent error S, _primr

nmeasur erremereentoae@e with saististored eonirol yajue as érha&ls for a related

sorcvi « e EEfeBd e oA toi8lin SLrPeBiiment atues btanes
occur ri ngnd Retaningiaeliywihy fime predbdqﬂ'lzyaadz@yentl al
mea- suring cycles are detected. The invention is

baged upuﬁmgza)temq@we@fsimg peanssEotsiated de fgascell 2, which
oo rd Beh8el adiarfhl b ABESIndIRE T IR BRbaliRGEnRerdture,

nmeasur e ose ere occurring

eval uat eol;r@lm;tbytgald stgt'cmwsepamtelpmeddd Seld i electroniawoirguit
69, 69'; b. conparlng said occurring and eval uat ed
measur enBA@NGAMES Bt the end of said chosen tine

8 er tggéjg'%ﬂ% %\ﬁaﬁdés?e.dsfh%rt %%l%r?é(]tdnoé liN@ 678 fR¥Im 8&jas &l Dielated

usi ng i screpancy between the
temperatatesensidg awans § agd niuly reseiveddnt said lag@ngement §iig used to
stored conthgl valu as a

a5 EITIFIG AERBEROB o Ph s Lot S et om one
or?géfé gqjﬂ r%«%_lﬁgg rRE&M A1 Blddh rdIted te@vhiddyds ¢atl per | od

, using a tenperature sensing means
r el Bheetenoperatuyaseosing means camd thensedtlight geo@il\gﬂglrneans 4,5

ar%ga%?es e@%ﬁ?@&%@:&‘g oél?rrle @’) Pgeét?dﬂjﬁ A a% cell'® ‘558*?% the

Sard ctron

mg,ldbcd;lﬂt,ecgmga@genent 6. 15 It is here suggest ed that a
signal on a’line 67a froma gas cell 2 related

t erfjereapiacisehesaif igmperaiuresdeprnding gorraetian scanped yp coor-
difb6S SFQ%ﬂPnb%r lof té‘rﬁsgratt@re depending 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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cause a tenperature depending correction "K1" of each

recei ved signal fromone or nore |light receiving
wore@s®1475 5, each related to said gas cell 2. AGESE2004/001179

tenperature sensing neans 8 and the used |ight

ot WEH P R etepiroe oo 260 BUREH 2 50 Rt &l gnat recel-

veb %ﬁjrfé% ROM by ondilight PeceiVér4e thY 8GipsieknaRi ébn be normalised so
tenperature dependln correctlon i s caused by a coor -

asdp hgrgasierally indapandentsif anyvseyiag light intensitdifregn &g oht source
related to one and the sane reference point. 25 Said
“electronic circuit arrangenment 6 or 6' includes two

Ci rA;slélh@wnﬂn figerd 1, llthefg;ae cegaimeng\t@tlﬁel@adai e@kﬂty 2’ that has
na S, one Slgna re ate to n represents thne ]
lighedarwio REmeTties ard thaids dalimied Ry Myl capesecal portions,

SKFEATSSID LAASTREFMERONY U 1 08, Bl Safporion 22,2

seebed siderietated watlpdrtién 2bnd third sidgwretatéd evatiqutirtiem2c and a fourth
.} hese two circuits are included in an 30 electronic
S'dtﬁ Yeiﬁpg W PIHAN Gk e i1l ustrated as two separated or

'é?di@#élﬁ ORI BSHlonéd?_% QB”Z@%QQ‘%{ cd-Bet Wieh a flat bottom

enbogl ment | l'ustrated In Figure the signal, related
portiort Pe andrepllataeilingrrgrtiomyf timt @s@cmdf parakelitbane another.

s dbrd A b RT BF Bl e cPont pL Rte BreR S gflo Brovide
Ilgﬁtlﬁeﬂbéf ﬁ&?ﬂ&p’érﬂ?&r larE23fbidrtetildal 1269 oW, tdhd dre ddsigmfted “mirror

said electronic circuit (60 in flgure 2; 60" in figure
SUB‘FC@ﬁaRa r 3R eietc.vidstheifgliuing desaiiRtiany one | i ght

S, RO 0 P DR 580 po
llgpﬂb@mﬂl‘w él;}r@ﬂt@d frem thehighs evuice Bshalbpass thieaavity 12” and be rea-
o i s iRt R e A
an@qjeb?yég%y%e Q‘gt\l ne gﬁ’gﬂr%? m"@kh ‘fi’/ﬂ rrﬁyr‘i’rg—:ﬁ} the?@Wﬂh travelling

cavil erng tica Irst
a ‘Sﬁ@@uriﬁbaﬁstdnmalok paﬁf’tlmmde s cav1tys@cond SI de-rel at ed

and e bk beAm o e gBfigs » SaBiv-PoRosad PSlical rédsuring

disftbﬁﬁe B?P?Fh@ %g@@l'hg ch‘U 'h%e@&os&ﬁga@@aﬁib% @g).co- act

ott rtion 2e and a flat ceiling
porDuffenenﬁgasemanémfmwdnmaamwwetsaeqmée apticalaneasuying paths of

i ons surf a 2
diféient ERfanser whionan b o RERT uE Bniafcine spE HimELSod BFtne
ca'i/ﬁ{/ or Sﬁﬁfgre%@mg c%*hdltloﬂtscfor é@ﬂjrélrt? ol esfitior @arisrarrensctive
surfaces , etc., in foll ow ng
paﬂﬁgcarr@ngeﬂqbetween 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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15 In principle, a continuous |ight beam"L" or in the
illustrated case a pulsated Ilight beam"L", emtted

wo eosoifies | i ght source 3 shall pass the cavit yP@i/SEx0o4/001179
be rea- dily reflected by a single wall surface or

cgips%ﬁ gaﬁug%’agﬁ%@g ce@ﬂ%ﬁg If)ef &gr’c%n&r%ﬁ'gﬂ %i\%g‘rﬂ% ] ect%'ré’t?ng the

agéhey efkridwri epgakéugmg,lys% nmeasuring di stance or path
inside this cavity 2'. 20 The Light beam"L" therewith

def\i¢ieRlay U@a\ﬂrtoprr@ﬁ@%@ea cirgpit 7dapon@@@ad itpdhe alesiranisecircuit
arr%ﬁg?ﬁ%lﬂt RES 509 dl%}S %ygper enﬁﬂ&l 8|5|ﬁﬁja>g£a§cr§8w or Q(ﬁndlcate in

eren gases an as m xtures requi
somgtdthat wag asusﬂy tiga praisbacebf a @lafsfeefdemtnebsm’anea‘svalw relating to

can be Iprow @1 enl ar |ng t he di nensions of the
the.gorggtratiop of fhe g %Bf@%‘?@ -conditions for a plurality of

r efl; [

el ERROUR IPRHE Fas¥ of (i Sl 67 108 pRlfoul & KADERH the gurrent
valaedfihe g@h mncém@aﬂc&n ib tha casity2 gasthegdds Qenshuréug represented

by 0 taiSedt Veliade valle, wRiEh 220 pebieREntidon ity bufte 7
v.aliégﬁiaup?o&é@suﬁgg swrh% ledtrdriis Eiralit Qﬂahéerﬁéﬁps e@k é4h 58ud6d direct-
as a unit electronic circuits contalne in an

ly ey emesa|C@ntroHlag|ourcmt$,aemgleth@htheelllwrat@dmeasmement\mlaﬁ can

ool Syt HABRER st et TaOfo RS fore
r eTRE RESertinvertion i§ ®aded ontaidwirkptiresizcronicidireu® arrangement
Wi th enabl e evaluation of the instant |ight intensit

6 tp gragess electsic signalningestngfoanha Chﬁe%m EAQSOr (grlight receiver 4 or
se\%ég @rﬁg{eﬁélg&sr% géa%ﬁ dybR a8 16 W Ta%acﬁ%cﬁeasu§ment value

ence wave depen

anti e beable ke ahalogue abmpengateliatr ecclhremgrraeamnm‘nt 2Provis0 that
21)1)5/ 015175 PCT/ SE211114111111179 3, ho en gas "G' ,
thepetoy signakel theelerronie pEHt aranIrMent & ud reapr%%@t the prevai-

Im%gheuﬂne’t Pue YRS aQEoﬁ%kﬁ?‘lﬁat%H%fﬂ fHe é’lﬂé‘lé’s‘t g%ssrﬁle discrepan-

sp ay unit or CO resp clircult 1S C nect ed
cyi whehesaiel wlue eshowen oodhe dlsqniayastgéami’ cﬁ* dsed Wi souae other way.
een 7' or.to icate

S hdclr en ABpierans drandl prasesmeents . Sridt Efgfing to

th@w%ﬁﬁéﬁ 98RbjeastbBR tbQio%béiﬁsaEé’forttH@sé?ﬁ%%mérﬁéhmré}% related
e gas present. It is known in the case of gas

toﬁm@kﬁnﬁsenroosoumes particul ar kind that the current

ool VL Re et ociEmy BRRECHR! B Shoodiidf.FEHbNgdp Rlyed 2w
reféﬁérwé, toVitjued 3Caﬂrrd b esHaliesppvobtbwairds adodiesphay concdraetion value,
7' 10 via si pr ocessi in the electronic CIrCUIt

whereasmge @emod ea? agemding tgglgarea&rwﬁh refeyense {rfiguses 9, 6, 7 and
o SRALERUHITEN A oA BPLol it ST B curpu i
depéndmgearebhbclrsesaftamﬂﬂ) -corvdrtarned her ei nbef ore.

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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The present invention is based on allow ng the

el ectronic circuit arrangenent 6 to process electric
wee@sail"7i ncom ng froma chosen sensor (a |i gheCT/SE2004/001179

receiver 4 or 15 several light receivers 4 and 5)

A OB A A SRR S o e sy

renms errerB?rHIatedrto itise Sdrift’ madasurbmentbfot afidngadthef tHirigs
omc CII‘CUIt arran ement 6wl | represent t he

. figyney? HicHdesq block siiagrapy illusieatipnsoldba clertrani¢ eifcuit
ari’! nidif @%t'lﬁahd?ﬁéﬁé&%rddf%%& acec§q¥U|tsV‘5}‘?d‘fLﬁﬁ:hgns each

ue 1's shown on ay sur or used
repmsentﬁdwby avayck, 20d Shwilrbe emﬂetghihat theise tﬂmnle:l cmrt be@formed as
circuit arrangene accordin
eleqiiie ff Llgstronic %lfcqntéiﬁn ?8@8&8@?’?’% e'nf%iﬂe'i fﬁcﬁs@cu"e their

fuﬁ@tmr\ﬁggahp%rt%@rs rel ated to the "drift" error
source. It wl particularly noted that the

entfedithe sake of clarity, rﬁguteo2 flspushoves awigrtal recsfiving etreuit 60, which
. figur and 4, shall control rds a | owest gas
s gaffitied STPEN 1nf GBoses 885 ABheIan “enbod ment

ac qfedi{lfgtrated fentssdim@nt Hisbindl6des areAnbEtidn 85168 gFas dell or
7 and 9, shall control towards a "highest" nunerical

sengpuid asseriatasdiaht reerivesid.put si gnal  dependi ng on t he

us

£ Pl ogh R SO Hh Srp P G Bl A9 bhsor. such as o
angithéregds seriyop adsotiateddypitwedeiveri (dYivia Bliagddpenthe Ilght receiver

illustrated with digital values, 30 this latter while

-using an anal ogue signal to digital signal converting

C' / ahEeITﬁé Ble é:‘tr'?)ﬂ ct&t)cl ggcﬁf i a‘rﬁ@nt%ﬂa?ﬁliﬁﬂ}% it o |Fd13:1r|t 60 is

ur e grami stra an
meﬂeemtlessl |derrb|cak:ho| the aiecmrmgmmnnang@neahmtdrmiede‘betmumu|t 60a,

. 6" at [
oy 36 015 9454 il o8 Beserinachnaps Talnang HeseieIp s Led B simp-
Ilflb iéh, B 8ircdiC6 B%@%n%c@&oﬁﬁé%h?%ﬁve}fd Mﬁ‘a Ghe 4a and to

0S€ neasu- renent errors related to the
themamnse&byta lever 6fa.anong ot her things. Thus, f| gure 2

t. f the . -
ol it SrpRomieRint aPEhBdimsan i@ infgRE el 0 for receiving
pdwearanefogelee&gmalemﬁéa froht theaduh éémirmons each s
represented by a block, and it will be evident that

t hddhe paaleorcihe line 4awikdenrendon the type of gas senpeniged and

215 bff the BTSRRI b ARl < For the sake

of Sihes tie/lightirgusiee5 ahgigusd 0)shall sdrgaals o mfene‘nlceg;lgnal the
circuit 60, which is connected di rectlt‘)-/@o a chos
oufpt signal@n 2 ling Samay peiceaneaieddo enpEMITRh WhY tinction will be

dég@@é@?ﬁfgﬁ’@%ﬁﬁhgﬁg fcf\f?)v&ujg f,gas cell or sensor 2
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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A circuit 60a is or may be connected to another gas

cell or sensor, such as to another gas sensor
was®episared |ight receiver (4) via a |ine (4a DPCDSE0M001179

light receiver 5. 15 Because the electronic circuit

R bn By (B 2 S8 ghT® ) SHblescnotbi Bafefows =
timeawist hVariatios of theb€&rbon dedey coheerftidtioni witiifl amdélimiterl, although
described in the follow ng description by way of sinp-

ventilatedaBpate: sai d circuit 60 being connected to the
: | 9L gf/rﬁc?ﬁ'ﬁ%%ﬁ_kh‘é Q%néﬁ ftdh$hé gaé“ggn & reEQR/eFE"’}Qﬁu% HNoveh in
i ne 6ra. e

efectroni c I I Cul arrangerrent
figurew and i3 retedved inithe cirtuit60 beram awaloguargignplil sat ed

anal ogue signals emtted fr th . Th
S Gratdng e st A0 hia TrSbEpR e andeTBSRL 66 oG Astes
ea&?ﬂé&]rriﬂé%%ﬂje ééﬁ/{epgalhﬁ?wﬂﬁtrééﬁrg%it% arbch Hi%xﬂ% con-

neasur e Since t ght recelve , In figure 1,
centhatldn iner measuring cydledesignatedyifl’]. the 25 out put

an£B8 ciriitt Amghbement B bsacnbRBEe sl upd G niH 1
adi@%gft@!té@\inw cbﬁéﬁ&era‘tiﬁn%@%lyﬁﬁ%&ﬁeﬁﬁﬁeﬁ%ﬁ%m&f“wtg?that

_ , illustrated in figure 1, the concentra- tion
fulfdl cesabroquality gritesiagas (C02) in relation to fresh air

o7 PGP BRGUERTHGD reliBh) e i B egiop i dble status

inférehatidnaidgarding Meawukiagiol atiier physitat garahhetees sph igsithe pre-
exampl e, shown in figures 1 and 2, and in figures 3
vailipg on curraped iy oltafifeer ned with an increase in the
ca . di i f : j . ai ne .
B
cordilidnSand wily therERitisE2ddpt Isbldl} td frig@surerneninetuesthatiard ob-

.this assunption, figqure 3. illustrates a aph t hat
taiagRWoeR the IHRASNIDg STHRTION IR BIAWEREEL BB di oxi de

CO?@%{E&%@&&H\@ ERbInAudsd tH8 &sht ofbldt®idftansients, sabotage

M
ventil ate space. The structure of the signal from
contnel, gnd tisehlsmr receiver 4 is thus showmn in 5 figure 3

o0 Sl B 1€ 54, 26813 A Bwest caron
dickideCvibie 3tSr_AGE BBAEMBY 69NaRdtHROVAGe (€8S steesd i thednemory 69

~ low value or lower value, with regard to the carbon
is rgiptacedevitio a-neve retill dawerrvalue dmmeediaialnyhen di eccurs, in the circuit

a0 381 8 s VBl Ll o OHARARR Y 2 et e
va@%ﬁfﬂﬁt?@@?hiﬁé aldraeryBY il antédedsiatothamensonrgo.

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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fulfil certain quality criteria. The circuit set-up 61
awll therewith take into consideration avail able

WG @sass173 nf or mat i on regardi ng nmeasuri ng of otPET/SE2004/001179
physi cal paraneters, such as the pre- vailing or

thé’t%é %WiQrd lt§%|¥ B‘O&Rﬂaecon]c%nirrgﬁoﬁ #r;é:égu??os 8%! I*?elﬁc]a\g‘é{isuing cycle

consi derati1on di er en
“Td BnﬁjptemB&ly thedcarbbh dud)ed@mmd:erﬂratleptammtablp to ltlee reference

sSu nt vaI ues that are ob- tai ned when the
frelggﬂlﬁi;"i"ﬁg €0 Bliation is in a "quiescent" state. Thi s
Conpigiphaist Oé]uél ﬁ’ﬁnlhf‘%élﬂﬁé cbﬁfba?éé @&h ﬁ%tof‘?elzdE gégétﬁ?é:e value or

transi ents, sab o age’ control, "and the
asioraﬁdesn&dr\eah@@nent 61 |s |nformsd via a line 61 b,

oo’ Afep BARCS iR aeann. A Eued o o o Aoy Bebmepaurement

vampimfrd octifing m\/eﬂ&aﬂea dupingra ¥Rbse tirBIRRMIoAtSH Measuring
when it occurs, in the circuit arran%emsnt 61 a, thus
i

cygeddribshallinsstaeectioribe memenoso via said fircircyit @éna@@eme@t 61.

! OB EREF AN BLRYG 2 AT B PoRM R & e
casmsru¢iogidel doncentratisn CQ.lingreaseddaring the dey whahuyssople occupy a
QT3 19 SIESq lacalty: Sna el o duria famBioit Shepmon dioxde
cohﬁé\ﬁtaﬂfﬁ' i4&isd @ %I\HS‘IJI %u‘h@ggsf” | nf igure 2 shows that at

eginning o he nea g cycle "T1", a first
cafMeriowesixindaswrament @Mu)e (I\&mst)@rcedrring ehaluatatbanyd 8tred at

tinginpeit T 3Pl bp danSlarichal R anEoT b oA S ecle “T1” to a

se&é‘hd‘ %.rcélwmrah%embm 62,388 Wﬁﬁnb%urt@%anﬁﬁﬁﬁrchrtae %é@ red
s of reasonabl e duration as to be pr obabl e

vatueas copipared vdtha refergnce Value endesitad wrlue entaredintgeand stored
W, | | r nt over a short period of tine
in gﬁ@tﬁcﬂrgylttaﬁ@r@e@ergggd basis for the assunption 25 WD
21)The el Rl ROH theZikth Ichelit biahyéthdr 86 it Ret tooawalue of say

carbon di oxi de concentrati on neasured during_ the

A0Remar ¢Qfges¢5mrimg totthe cagbqn @@P@@I qpncﬁ@tramrb @f]ffﬁ%ﬁlrde

sngmma‘c'ibﬁﬂ“)vmftthe ahsste)jaﬁbyr eihesrwmaetlmabn eome otheaasalogael
desired value. I n accordance with the graph,
fU"CFtIQJ”strat ed in figure 3, a | owest neasurenment val ue

oot p A S R P USSR JEn 0 ot e
endesfdhg nﬁéhsurlagwckdz it’st circuit arrangenent 61.

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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The graph shown in figure 3 is cyclic to a certain
degree, inasnmuch as the io carbon dioxide

w@eonsersirati on CO2 i ncreases during the day whstT/peEnpd/@1179
occupy a nore or Iess closed locality, and falls-off

cirg i et andnnng LoReflrattiabe Wit rELaf el 35 o
factddera m@ﬁyﬁ rddidh e@!@’étéétrﬁ@bﬁfﬂém‘éhp(/@lde%r Séld @nﬂ%rfébtlon oc-
"Tm n" shall be transferred at the end

cunegdn ranngwrwdjaf@ly fpllowing meapyrirgeysie Oétlmmmrlod “T2” decrea-

se Ja{' %@F via the tinme circuit 66a, in which the
sure SPue i s conpared with a reference val ue or

devhus dhe abhpepshtise daluetsto@adn she fedth circuit drrdidgement 64
circuit arrangenent 65. The desired value jn the fifth

constitelgta eampeRRaHeRLvale.iconRansaion fyeiPrand/er sagpengation
furihiBh F@gL&ﬁﬁ@?&%&gH{ééshhﬁ rJéOé\/éi?é’téa G aCrBP&\ﬁng égé%%lg}vmg

air. SeCon CIrCUI arrangenment
cyclst‘all] aﬂrd%ebhqaraatgrallwldeacmpmbd tvia saldg”rﬁth(dn’dultcarrange)nent 65,

of .th d|scre wa% ctlo or sone.oth
to ANl gas CPORRRLAIIPN reRECSARIeABY @d ClRreRs S aaREYI Farresponding
freé?%ﬁ‘g’a%dcddbeﬂtr%ﬁbﬁd circuit arrangenent 63 at the end

he neasuring cycle "T1". 25 Used factors and
r eChé dediredar daferermeeacarbors ditidsicontral veluershall thus dei adapted

e RSP 35 SN A bt

ratefr igh éwggg_%g‘gpmaw data occurring on the line 4a
and the line (4a'), a conpensation of a neasurenent

er Oginer desirefofaluss Wgcqré@é, valueg objained farothengases apdipegas

0 d rcuit arrangenent 63 the
m')ﬁtifg‘?ssﬁ%ﬁ 9\‘1&%983@%% %asurerrent val ues occurring in
anThemsasuriagcycids! ‘O ngTaR andringy ohy)sba imthe tmn&mlrcwt 66a
period, referenced "72" in flgﬁTﬁ? , rej

Sh@%bﬁ&m Agapisdsrationtisereh @ %'es a&%raenge-
mérﬂ6‘% fourth circuit arrangenment 64 It can be assurred
inprinciple that when a positive discrepancy occurs
anth the caseadfunfildimg localitess sacmés schmls,tofﬁcear&jmwm m2lls,

e bepr T R,
dals dkehst fs‘?ﬁgrﬁlg ﬁ%ﬁaﬂléﬁét ShdiiBhien?VARBE ¥FRitispBAdiAG 18 fresh

actor or ction, each eval uated neasurenment val ue
airhaluesawill aoscopeastanight and-eachrmoming.n an i medi atel y

foll gwi n uring cycle rt| 7

Ol B TS0 B Bt OB Bk M oG, e
tintd BERSH bPmicBBufifY EYdle Pha\EHaVe aTdUPAESTBI Betfrden 30 and 180 days.

constitutes a conpensation value, conpensation facto

andi the canepeimiese gontainer transport and/or CO,-controlled maturlng
(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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function applicable to each neasuring val ue eval uat ed

in a follow ng neasuring cycle "T2", and, seen
weeaspizaad |y, is adapted, via said fifth circuPdT/SE2004/001179

arrangement 65, to a virtual gas concentration

oo R g 8 AP RSB AR R e
of aahbeen desikédiealuerdtrsoime/ mlontert b kime duindtheagtddieBdneasuring

via said fifth circuit arrangenment 65 to a chosen _
cyglal“dd ™y gnehhatianosayring dissrepancy. Wik respachfya rse-set desired
O' i t [13 ”
vt Sttt (g as s RompERSa G bt S Bl hOaelifld Gile <12
andfthataudiserepaacy mistatdished iretheaasasinirg cycle €32” Bhall serve as a

"T2" and " T3" .chosen jn the tine cCi J 66 hal | b
COBPSBRALHN SRRIBA BUPUIRHoE IR Ahel dpety S0Pt
S| Attfbn%érps@tibln%étﬁf‘@r@ﬂ, RLIR& il thelfbBrif 2RBufBrrangement 64, is

buil ding localities, such as schools, offices,
traphiepeidriig anseventh 2dcyibatangemepes’ add staredrithgrdimse as to be able

duration of between 3 and 30 ...or calendar, days . .
to GiBRenEAe Sa el e st el i ERRt g g e immedi-
atétpfdlewney fHeagutiAg ioyeiehT2ei r val ues will occur each

ni %ht and each norning. In the case of storage _

| od Beitefabexteatof eynpansationachosear refatedda the srw slata rogived,

), Tty ERR OB B ponsator
sighaly e ey ling Baspdritirthad horm&hzbren trilgriaadlated to cogpensation

.(ripening) transport, _the tinme period can be set for
sighalseeayreing andhe nesPEhdad 67ays. In summary, it may

be ASu | £ AL I ' f -
AR B b LA, S BER ST LMY et s
rindayslessTdl sl ¥TRiYisradapied ® bajessdhdn a3tresdeietrsinetmaximised
25 days, The tine duration, chosen w depend on
or GpiTas e a8 PB ARG iRt BBRABEMENS RE. SGRGd0 Spbleghe pre-
veRtiGbf &% 8REedN Y 8afia 3@MHigh BYRBEIH tHaR Alay be daxitenBAlcont-
conditions wwth “regard to the gas cell or the gas
roldis errogs.(or the gas "G') shall be such that the 27 WO

21).1)5/015175. PCT/ SE211114].11 [l .
o A SO B o AR b sbiAg EE R ik By e time

cirtSit B8R =ReRE Furve cirélit ArrahgsAentBE bhRe its\Galdigatatl copraetion
nmonent of tinme during the chosen neasuring cy

facian 1" aheraia theplascaat Benasss AdpaBgasiemeeshi 1) into
o B e RBLS e MM reB R of BB sz oo
“T27 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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s and that a discrepancy established in the measuring
cycle "T2" shall serve as a conpensation factor in a

w0 edoboyiing neasuri ng cycl e "T3", and so on. A PCT/SE2004/001179
conpensation factor "K1", calculated in the fourth

6 e ESHREIER ol 3 AR Ao e v

beaxbbaln&cblmarfedemlwﬂﬁl@ﬁemncelItas Figwra®. ti me-rel at ed
neiéurema t value in the |m}g - 10 ately foll ow ng
)

BlowestdpepsUrement vaiye ( thart eRpaipt I%mﬁamw&@ until
theC RS 8fthe" rﬁbﬁ%@r%réc %/cﬂé‘ eTHAWNnH3S ﬁsé%%g't?f golebl’é‘?é(cfgnléé g%nl}e set

sai d sevent t arrangenent én
deslred:omzmtsdtvnam lnsa\@iudtmgdhetmlevamnmg?eea}ﬁ «tompanlsehon “K1” in

Ly bri |t ti
roBRGREN % ket Rl Fieslring s9eSe A and 670, 15 A

Ch‘Pﬁ@ @ce@@rn@qo@tespmaagmﬂﬁérﬁ r@/att@svmﬁtﬁewébrﬁyéw@éti to be effec-
uential measu- ring cycles "TI" and "T2" I's adapted

’tect %b@ transiionHsema firskmeesuring n&@ler‘r‘a'ﬂ rtb sescand measuring cycle

T2 el Bh0iE SRR B £ an excosei vel y
r apigir@B8ds Mtehd&dtd §I€dw tie Ahalbgl®sidral gtctuge MMoES aétan
roll'able errors. 20 Also shown in figure 2 is a sta

dughng parts oge mﬂ@&urchwée _T1 ‘spnddliugivates éhe tie PQ!P"('Jlﬁmt'l during
whﬁ@ft@%ﬂﬁw&%@m@ggu Fe'ﬂq&dtrv%wéaf: ';I\@Hrf." r}@e&*@% fosaad I(?Eggytsarp?as-

orrection erern
ured.rcuit 80 inserts a first neasurement value (M) into

L Eigen At ittondad 1 Dbt S oten & e sigal Spructure
duﬁﬁ éﬂ aﬁ%cﬁ@ﬁ@é@u J‘Egdéﬁése% Ml&ﬁﬁ%’?ﬁ(&ﬁ&}%@%ﬁ?ﬂ%@%g “Mmin” in

asurenent cycles ,
re&lect of mesneawlngqcydlm “Tt'irslightlydexceeds $ee satidesieskvalue “B1”

adFPaRgERerA e et Rier e R R PathE i P WPt igianded to
|ov&év%)u A8hSGrehfitt YBREsURRIhG A Rﬂl@)Wrﬁgf ﬁfe%s%_ﬁn% cytlel 4127, is
| ower nmeasurenent value, which is therewith Stored in

intrcdleicad imthe e seotion detwesn thenmaaswingiexcle (T1” andmaid
etc.. tor d. the nmenory 69 will thus be replaced
mea%lg ?ng )Tigy new | ower neasurenent val ues right

dowitH ReshBet tol mWéammgwwmz’vaeawﬂemem@m i@in”
in the neasuring cycl the measurenent

compgnsat@ddmtrbﬁ@rrg@t@rbf@cgg k(ﬂ/ms m whattmauﬁggga@fctzh%ﬁet control
valk.lﬁ\“%ﬁsgna%owge@ [Méﬂg Ri @éuﬁ%gpé}%.gqm gﬁémét%en the

e _measurenen ues are s agal nst
messlutiag cyblectT2M dnd thHeemeaslidnigieytle ﬁTﬁi’J amei/ebarrbcmn factor “K2”

forznﬁppfﬁ%rﬁ;%?ﬁgh%pg erﬁieqac)p{a e ﬁmﬁ @gﬁlﬁﬂ{ ep‘ﬁg\tmnvg measurlng
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.

29



10

15

20

25

30

the end of the neasuring cycle "T1" and is used as the
sole reference to the set 5 desired or control val ue

w0 moswedimmt i ng the rel evant degree of conpensaedDsEIOKLG01179
in respect of the next follow ng nmeasuring cycle

 Bhowd P rigGras i fifb GRAMRS! reMRBA 16 STRRLIYRULSSNERA “HliET)”,

ensatl nto the Iansi
wherer &t isnepsesentingey ghe cbffdénttahoa arettitds ne@resenting eywerature,

| [ ust r at ed 3 4.
rorpesantpian aliput Sna Ot de oA v bl e af fyRiconverter
as §tfﬁh'@ﬂdﬁ@f th8 G@E EOH(.%rﬂl"dtloan "tWB @lﬁ@éhtsm%és@qﬂli@?ﬁﬂe'sﬁ@s

cycle "T1", and lustrates the poi nt
cardediong at W dlffemet tepesaturasa sarasnterifustedte ¢he Mruirenent of a

rbo I Q ured. Figure 4 is
f"sffﬂ'%% gur{e&orrqc&gcari‘g?% é@ﬁ?%ﬂh of the anal ogue si gnal
StThE kéfoe?émtﬁw 0-pirts M Figake bYcftrreMPRIHE fBSCtCHRST)” has
in which the neasurenent value "Mrin" in respect of

beemgiveadbe refesenrseci(@, F)r@cogceptiatign.exceeds the set

g T ot

abdencel (O)vef C&JQL aeaist Oreind thelgigsh dhows @ aﬂretpbﬁtilr@vwat@e
nmeasur | introduced in the t

apRlkapleote %&"&e@m m@%m estmaird as beng %ﬁalclgmﬂ yajue of

WSUH ng cycle Wth respect to the measuring

cycle "72" the msasuremsnt val ue "Mri n" conpensat ed

vv| E |gum)6 lie irtte e d wcpresehﬂ@vb gmphe méwlsmpemme-mrred’nem output
contr.o at uent I t here,

SiohAle, BhGES o omRe's Prﬁecgré%?tloawe@&?ai% & flsoranancy,givey in

f,glgr)éqj_e '72" and the neasuring cycle "73" a new
correction factor "K2" 25 for increasing all
meldloue pragisely figuse 6os dnteoded mjpmﬁ@nt two tesnpenaiturg compensated

et SR RS R ronu ok £ Sen BReSRBRR TP E T e

seffts @feftperamipbent of the air is used as a desired or
control val ue. However, there is nothln% to prevent
S

t hEhigswnepensation iyadivstedsiodhatiherivorgrgehs g conprifirated to-

ool B350 s R R S Ot U clc

tedesigs obed440t h reference to figures 5 to 9 incl u3|ve
an alterpnative enbodi nent of the invention th

(1t Figkige8 lh:stiates e EempaRSY BANY&RN inél GRIRGHRMES Epmpensated
oG A F B g MOSFOR A at
SPAN GIASIREF dOfQOTpprorCOgs| gnat ed "f(c, T)" where "c"

SB{OE% rgﬁfssf ﬂ'@l é]cg%g?sélgﬁgg % jUS ac} {owargs % fIX-Iéd t'efc’nperature 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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representing an output signal or calcul ated val ue
obtained froman A/D-converter as a function of the

wEdsoomeentration in two different neasuri ng PCT/SE2004/001179
processes, 5 carried out at two different

t el‘f"gﬁkf‘élérlﬁrnd?c%t@ssthta?tﬁe{ éb‘é&[@é i&g%r{aqgg)‘é’eﬁd;t a"%fis 8epen-

erature correctiron

dlngerp@nnm‘emamnglterﬁpemtmres in Figure 5 referred to the
fupcti

"f(c, )" h b h f
F (kM P dndibAlesIn SRR AR Eon S Tuees thestemperature
. Z N
defici BbEerorn 8, Ak 3 gh Gy RS HRAREIGER At b pensated
in afurther esppedisation alade towapdis cabkadttbe s&61€ et Mpﬂrature
b t t | cyl at ed
Vel e dsehese 20 Andite BB B MRS e d ghsorgtion has

herleSRET GiVEh $he REERHCBa dUL P WhicHisdBRltsd taaBEARAle graph.
tenperature correction relates to the discrepancy

gi Wdrigure G antliig lEng;Jre 7 terecispa beed of gvalugting thee values of four

r e conpensat ed
CO@SE%VE%R%? ??%#Eﬁgaer fg&%magl Qg'%g resenting a gas
concenfof @tpsint @Y " Ts'ZBEROp r ZERD; & tenperature.
Thi s conpensatl on is adjusted to that the_ two 3raphs

are concentrated to 2@ Ramesatwie cagticiant “Eanan

te: N given the AID-rel ated
{CSIYS?réﬁ y%\OB@I 'ﬁfF'%li%% Figure 6 illustrates the

d| screpancy between t IBPANSPEBRANg; conpensat ed
graphs at +5C and +50C, K where, t he dgscreﬁqancy IS shown

at maximum at a SPAN&JRSRELRIUG G06BGSH N <<02) 25 More
OVESy B %lrﬁ%'\VB l@h'tﬁ’ fdlﬁ)m@ggoﬁhﬁﬁaf s a fixed

tenperature va ere sen as 25C "Fi gure 6
i || ustZBREXThr ZER@elait GO Tekr)se FERA(R@Y) wi t h i ncr easi ng

carbon dj oxide centrati.on _and the values

- ke ecextraanayim ElEg T tha o B B SRS 5484 500
ppm Q)gp:AN(e S\ SEAN, $t1%('ﬁd‘|tgg} repl aced by | ower and

| ower concen ration val ues. Wthin the range 350 -

450 pighreCOlt haseberrsentepeththe storigg seaderesiot suacesaive values

W3S OB e 6 4 SRR Y S BERRRAH B8 uncion

“f(é)!’f |§|rﬁd>r@1§r Ieﬁlnw&%@%éﬁﬂﬂﬁlsﬁﬁﬁ'bﬁﬁiB 981179 Figure

anlil |$S ghclovr\}g :lrgéttigil,%@tﬁhaa‘serrtlpgfaﬁgg %E)rrtelctcl)gn to Sﬁle %ﬂgttﬁg sa%e 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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di ng upon prevailing tenperature. Figure 7 indicates a

single graph, designated "f(c)" where the tenperature
walependiing absorption "a" and "a"' in Figure 6pdESEIeL001179

tenperature conpensated 5 in a further conpensation

d th f |
et DUl 3R Gl or i fin SR b i Briabl, BRI s ¥ tFinpere-
tur@b@ﬂé@tedqna AasecoRg o? fldeest t@mp‘é?atw@cé@éarcﬁn %\9pl|cable to the
Tref", which is related to a SPAN-val ue

valneg Qb@lr@e@ﬁgm or nelajad o the A@@On‘ée@fn’@e@l ftmc%@mfdbe G-
col bRt 8 AT PO Mo BUEBabh b A5Biac oy e

cho@ﬂ@@&qgaa doﬁﬁpﬁﬁr@t!fcbrr ie:f Wﬁri%ph?;%;\%ﬂ' ZHOsSdﬂds a]fr@ference value
| SCrepancy shown in Figure 6 or SPANref; a
or m‘éﬁﬂ?ép@é&fi cient "Ts" 15 For O0- poi nt

CUBBHBARRIG, £ O AR ARl cal6ET o e
at &icgosen Galtbdorf O@enpgniratioruineorder teselkain smw(élﬁce:value (Ref.)
for fro Y50 utem Bebs SEERehoe Vol ! tronarthan frp O-value
of g MM n" related to Figure 2, however in th|s

appl_i'catoi n the function "f(c) " is nore or |ess
i nVhissmables thealigital A/Rstareertenrelated vplues, Bbove ang below said

rofBiDUR Yol 4ha %o Bard G e e LA S e SMich ngBR £ Bsirec
corpéctidnefacid? i@ ae . fomhed e the Al D-converter counts to a
count value and that value is cal cul ated or

t r hihe £alibration ke preeidingiolfigurey s sengtitutema falign of or a

) e
complrriglof 7ERQTS A SPAREYE vhidfo SERTI S OARREE 830 and
whefeisait walibiatibartabie is bdapteuabncencarmee sieasdueing ectwpment

absorption rate is calculated as "1- transrp@s& an"

t hBigufe §is Aibleskdiagram Jlusiating #9 alteRRat Sigonic circit gr-

rerfie S Rl fed pRRbRIc oyt AR ARRRAAAN Ukl co-act in
accg:rdahcé mtﬁitbeurefeﬁhbas dirbetivesrandhwhicheate @aBER@N the)evatuation
A/ D- convert.er

of fitchihest dreggement Vel SeR i Fickrs ) EhERBTBASLIES tycle T
whilé Iugﬁ{gré'lgpg(;{apggﬁgj staktYe 2005/ 015175 PCT/ SE2004/ 001179

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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Figure 7 shows a graph or a final calibration table,

whi ch has been tenpera- ture corrected via a second or
w0 oshes17d enper at ure correction, applicabl e t op¢TI®E2004/001179

val ues obtained fromor related to the Al D converter

perfe sigtB b7 8T el i< RARFRRG LRy Y R anverter,
desigRatedsA/Doncent rati on of 400ppm has been chosen as a
reference value or desired_ valu

(Re
paT'ﬂ‘?%QJP@W%Vtedl &Ign%ls [FEQ éoarddnﬁéeii |for§Q5fa| §t9”13i| §1irH5th€h@ a
me%gé’ hABJEdcve "f(c)" at a chosen value for
-con

entratlon in order to obtain a reference val ue
( REhis circti 60t meludlds- ltardweare end softerase Raicdndiioairenioputted

I hal ] .be | h -val f
andlRpUS S AR uonals ANadant SISO dp AIP-cVartete- Jasi Arliver a
calehgve‘a @é(]@e rRbenussd sh trfeeélgﬁeﬂrs%cuﬂbg Poddiedd )rohpsaa detector 47

det ect and stored and therewith enable a desired
or saidmeeansod. f actor to be formed. The calibration table

or 185 Srait b Hefinnop HRripi i SO ERapsit 3 ebidance
wﬁﬁ'ﬂ%‘(z&dﬁoﬁ?@l\‘@n*w@?ﬁre*fefén%@do figbes €. sai d cal i br at| on

le is adapted for_ concerned neasuring equjp
F| @be eirguit 80 asendsck digitahpuiput pignat waﬁliqwg Geh, in Which'a further

terﬁ{%r?ﬂg‘gt oérfpe‘j{sgg g%cf b%ffg}ré%(g &{}Qgﬁgé‘ nﬁ the R@hditions

shéWih irafigyrecd t@géthehwna@wuiﬁmwembh the i nvent| ons
directives and which are hased on the evaléatl on

t h& MeggHegtent ek RreRRMALQRATE 3 BEESHIPMRS o/.aélezsapphcaﬂon are
defirbdt fdBRINARBHH 2 g Bid 651 19 2 A9t

signal cture val ue may be
gr €hé errcmh éa’ rsralsqmbhteolletdwlay]theaq:cmecmbersegmi “Kidafromn a circuit
mto said referen

61440 f
63k s reRisSr NG AORL GpdeRseier. e Br el 67 Bipigtal
co?&%h BB RAS88%@ria25 When this applies to fi gures

the di scr epancy occurrlng i n dependence
chdhe rﬁure;t@mmaatsmtmdied@y the Icircwie 64 p ydriem will Wtereach increased

v 3318 e S5, B SRR Do ARGt

thééﬁﬂg},ﬂw(mgm in figure 2 have been identified with
sanme reference sign, although with the addition

of Thls fiyet eriferia ég dependent 9 tl:e gigital gontent, ef g mempry or memo-
o ERRIH B BN TS o 8 BB Bl B ey R com-

paBhgefeui¢ 625 ehé didi tlaﬂﬁ difred tcontrdl value 66hengks comastion fumdtion
its cavity 2". In the case of this enbodi nent, the
cirgit 83t.or 4' delivers to an arrangenent 6" and a

2 'ng'ﬂgl%lﬁcﬁﬁg@gksagac‘fé {VitH'd ciRQiit 64 IANcs edERIndehgBAla dtrection
mode in a C|rcu1t 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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32 WD 21)1)5/1) 15175 PCT/ SE2004/ 001179 pendent signal
67a' (T), each anal ogue signal being converter in an
w@bspomverter, designated AlD. These conver tBOI/SE2004/001179
signals are coordinated for serial signal structure in
, i
sohseIBENS A0 T8Rd S Berdy T bige] 6701 (T s
cwau&lBGgUeraelmrleafd:lmugnal s and adapt sal d SI gnal sto

con rter t d
heTHeBl oinenselo piaualad aid FalouRRE I BE FiUiaZacan be
ef@@i&ﬁﬁ/ﬁlﬁtl%ald%fsﬁlﬂ%)% SBBAthngs.. The circuit 60" also

perfornms a tenperature conpensation, in accordance 10
wi tliet mgltaimedu Ctmcuﬁar@ngemamttsmvef i figwre &, wif thmsraiffér. some-

wr}ﬁqﬁrcou?? 8[5‘CUI€ wréﬁ%ﬁeg %ﬁ%fh a%?)tg%lds. nglteé I figure 2.

C 08 RFShdSHY ﬂﬁ&ytr@eméégbneawalag@@@ﬁgmﬁf:a%smérhehhﬁalue” shall
conditions shown in figure 7, together with a tab

impbha sreassreMantalde Pesranted il aralpges Erimtn @ﬁccarnd@nae with figure
2 SR LRI o PPNy Ao Gt ol et iy o .

f6a F|gl:a’e69 ez gmntthrgﬁdvﬁdg ltye botput signebtelamdsfco gaid A{Déi:bnverters
roma CIrCUIt resentijn a tota
dusiggreerliration smr&erﬁ q@itqzwhah sf@wn msfg’lgHrQﬁ Y Andie.

cO i | r t

C 0 THE! g s U drtdioBfifont WL B e e, ididurt S ignt receivers, a
meagingguathiwithire ages céHOeMdaah eawaty, ehectrtingd cisduitsargarglement is

inthided 38{’/{'“0%1 shagPec dn 8 15°CH deé'lfn'qtﬁn ¢ of Bd3pe counted
URFbITAR the AJSRERIERLr Rebiig S0000 R, cont ent of the

menory or memo- ry circuit (Mmax)), the tine
ci rihe SPABBGAS isdnicodussd; heee chosan as @i caricesirgtian of 44900 ppm

ar | t,62 di

CBEARERE St Bipeh Mo AR bon e eagls Syt
Ci MHd teriperst@reaitt $hé’\’|dllh16\aCﬁamrtlSGI‘blsed“t@ht5O°C and the A/D-
dependent on a correction_ node in a CIrCUIt 68’

copvegeeis rgad tatheysagpevalundPeh e i on factor "K1"
< egll ng&% %Pe e%g Qf\g{ah‘ri]’p\ ltt)lgewrc@gmtb' PES fﬁgéé&ag 0 tH& sarrbé‘ Eon%entratlon as

be’f@&i 40009 ppin 0%, aR@ thﬂmmuvmeraspeaswnéooo (4).
:Kﬁ(?nsatl on si gnal or sone Oth e CICI)nge satj on, Si

a eentre] theetempergiyre gyighin t amber is regdqu%led to 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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The third criteria refers to the use of a reference
detector 5 or sone other gas detector (4") which,

weRwshes174 0 t he neasuring gas detector 4', del PUBSE2004/001179
gas 33 WD 21)1)5/ 015175 PCT/ SE2111141 11111179 sensor

sign ol : re.sj 67b' (T
¢ oL bR g e Bpb R ELEA Guf T} fifiction b be
combirsd ¢achlbider lustrated mtnssd/bpfunetieh imbritraddchieve a desired
alculated in the circuit 67" can be effected with
teéﬁqg fHelPnsi npl e al gorithms. 5 The digitalised
circuit arrangenent, shown in figure 8, wll thus
di ffer sonme- what fromthe circuit arrangenent
descri bed above and illustrated in figure 2. It is
proposed that the expression "anal ogue-digital
nmeasur enent 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. io Figure 9 is a graph
showi ng the output signal related to said
Al 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, |ight
receivers, a neasuring path within a gas cell related
cavity, electronic circuit arrangenent is introduced
in a clim chanber and at +5C and O-content of CO2 the
counted is nunber fromthe AlD-converter is read to
22000 (I). The SPAN-GAS is introduced, here chosen as
a concentration of 10000 ppm @02, and the counted
nunber fromthe A/D-converted is read to 8000 (2). The
tenperature in the clim chanber is raised to +50C and
the A/D- converter is read to the sane val ue 8000 (3).
20 The gas content within the chanber is raised to the
same concentration as before, 10000 ppm C02, and the
Al D-converter is read to 15000 (4). As a control the
tenperature within the clinma chanber is reduced to the
reference tenperature +25C and the A/ D-converter is
read (5), hopefully to the sanme value 15000 as under
(4). 25 Wth this control it wll be possible to
eval uate the four constants nentioning above. It wll
be apparent from Figure 7 that at a di screpancy
between a preferred value, (Ref: 58000) and a
recorded value (Mn,, 59000) this generates in
circuits (64'a) conpensating factor Refl Mm n used for
the succeeding tine period used 30 together with
ZERQ(T) and ot her possible conpensating factors to
adj ust the Al D
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converter related counter value towards the sane
preferred value (Ref. 58000). It wll be understood
wo bas/oifies i nvention is not limted to the descepdberkossiadii79
illustrated exenplifying enbodi nents thereof and that
nodi fications can be made w thin the concept of the
invention as illustrated in the acconpanyi ng cl ai ns.
CLAMM@ED 2005/ 015175 PCT/ SE2004/ 001179 It will noted in
particul ar that each illustrated unit and/or function
can be conbined each other illustrated unit and/or

1. ARSI o GobefisthBf HeEbhuctnt k5 niEEMY. SRaueent
kerrofs ivedlindet! if the Sapithedit sart e withe iruaidrafiat gag sesor,

primari|y measurement 5 errors included jn the )
wherewith & plgralidy, ot @@?swemﬁrttW@f%Soowrﬁng; stapdaagpusly during

Wﬁ@tﬁ%\ﬁ( EQ%lg%@'ay h%udshﬁgﬁfc%u&{é%zﬁ% SRR ted AhMERIRCCUr i ng

I nstant an ri y sequential reasuring

cyal esoringea ttevesttord highesteneaswrenmsnbdvalug ar 4 messturamest value
hi ghest asyrenent .val ue or a surenment val ue . )
ol 0s SANINEre0. GRRUIRG AGD SYaIUAEH QuFagioGiNosRY e Retah (T1) in
time pekhrity(69)6d'n 10 a nmenory (69, 69'); b.

conmparing said occurring and eval uated neasur enent
vabueomparing ssid ooturrisgiandcuadeated imeagisement vaiug atithé end of

t trol | . - pai nt d e
2 SRR e SR8 (1) Rh RSP B S e S vaue
eval wrdash \qifidla @eattol Vdldereasurenent 15 value with
said stored control value as a basis for a rel ated

an@/ disingoa dissrepriyi hwesh s suglHaiedandegeuIFiBgeRasurement
val u?%l%\&fﬁh %Sgi %}Bpeooc‘f&rﬁfcfl \Aflid {5 adabl foP W Bfhtbd YRd/or corres-
0 an y, d.using a tenp

per i erature sensi ng

meansonditigaterdpensationest meadurédient whlueb obf@ined anesocgurring in
signal _corresponding to the prevailing tenperature,
wher évipllowingstimg pﬁﬂ%ﬁéﬂb ang gé‘d to an el ectronic

cige Lq's'ir}q"é tSNPEFGIMe %@s’inq:ﬁt%%@%t Ridté8 9 BYgas &t ﬂ , which

si gna oma gas cell related tenperature sensing
meangen@ratench sighgl coemspoadingytodhae grevailinggientparaliuse, wiereby
carre

used to, cause g t era- ture dependin i on of

each St SE0BLSIPER T o AR BRI TIRE Bei vi ng
chdR#8rizéd by) 11RAsipRABIGH 4 §asb8eIPrelted @8ipefatiire sensing
means (8) and duly received by said arrangement (6) is used to cause a tempera-
ture depending correction of each received signal from one or more light receiving

means (4, 5) each related to 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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25 2. A nethod according to Caim1, characterized by,
that said tenperature de- pending correction is caused
wyoos/ocaes di nati on of a nunber of tenperature BEpPSER004/001179
ding data, related to one and the sane reference
point. 30 3. A nethod according to Caiml or 2,
characterized by, that said electronic cir- cuit
5. X frilgsdB8sortfy torTlai qsoﬂ%lﬁrééwriz%d%y,tthﬁt sdid &idrd, related
causing two signals. 4. A nethod according to Claim 3,
to thedieamesaiureds bl,‘ﬁedtfﬁb@ fltﬂtéer@pgreéura eompergationtand foi@ second
one signal is related to the
te'ﬁg M@ﬁ:’lﬁe"%aﬂg“ 36 WO 21)1)5/ 015175
PCT/ SE2111141 11111179 5. A nethod according to Claim1l
or 4, characterized by, that said signal, related to
t%@qt@ﬁaamrgm to; @Jaﬁg del characéerlzsaetbyt, é!’lﬁ!)‘éfi'ag iy the gas sensor
r
= SRR F IS8l 5 RERLES vAGHBY SR o o messure
assijaingdbesaiid gds sgnsom@)) adight source{8), yatcls enimtendea to send light

beg s higushtaid Saiite |7 Land S0 gt seoeuedd. Sidh KiBidiged to
recfe?\)e %ihiligm béQH\rsCa?teQ%hld MERrRY habe 'cBhﬁJle%@ dén @é@?ﬂneasurmg

hrough said cavity (2') and also a Iight
pattetteougly ¢ai, Camymd by inaltmhﬂ@antedeqtmm@cmwbagangiement (6)

ity 3 p R Bl Rl B0 oA atEa ® oot T BB Ehfrhgic oht

reéé‘vér' (8 hh@Adapted, @degﬁ‘éthéﬂﬂﬁrﬁ?emto eGaluateé iHe g weague,dwnth
el ectronic circuits connected said |ight source

respegt émpde or grare wavslengihs (elategria the aghfelaearaﬁ@ﬁgt Es@methe light

sobfel agh % 8RR, Enl SIS bpe PLERPLE B e by SRRE s
an8iigakimixtires dnid@drtthd sonoeriteation3)f suck o gasmagaamxmmi
cal cul ate the presence of one or nore gases and/or
gas m xtures and/or the concentration of such a gas or
7. B éfh HE@oglrbcﬁtd"tgfaﬂﬂdl &C6 EritiraBtdrized ﬁgrﬂécréésﬁ% or increa-
characterize ecreasi ng or Increa- Sing anal ogue
singy am:hlggmabr digitalevaldatedaneasurement sbiues fooa nseasurement value
asuremsP val ue 20 co eEsatl on fgr vla u SyQccurrl ng
COfARERSALM QT HANIESPCaUIRG WItYR) 3y MRS tﬁi?MJO Qipp dnegsiing
nJEcOffid éé‘iﬂ/é)@i%bﬁé ¥ACc
T 8 Bere R e et apaiicy.
characterized by, adapting the stored anal ogue or

0. AL Bl SRR i o RGBS FE boro

anaRRJURSEHHigital \cdnBb| PalGeor PefefsTitieNgldé to aahosed @a&&:oncentratlon
concent- ration. 9. A nethod according to Claim8

suchasacencentation repsentativa of arcorrespefdingair-carried gas concent-
ration.

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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di gital carbon dioxide control value, that lies within

a concentration range of 350- 30 450 ppm 10. A nethod
waemwmendiimgy to Claim6, characterized by, effeckdTIgE2004/001179

necessary com pensation dependent on a | owest (or

e SRS SR A SISESPo R M e
valull gbtaimedi frém et uelatedl @ ahAIMednaagecor rect ed digital

reference value obtained fromor related to an
Al D-converter. 11. A nmethod according to Claim1, 6 or

1118, m%ﬂﬂd%@[’)&_iég% @f%inyﬁi 6‘8{ ﬁ‘g,gaa{l%?@rii@d‘ﬁ }Sﬁéﬁﬂg as a com-

factor an nverter ‘sefti nor na
pefsatibrutactor areAfidconedridgrisettigpat asermallsad Gwvakighindespect of the
according to Claim1l1, 6, 10 or 11, characterized by,
9a5445kG- a digital reference value, evaluated from a
calibration table or calibration curve, and cho 10 sen
to be | ower or higher than a value referenced to a

120 Avaethodaantording éniClaimehadh-10 er 1 hecharaaterizedoby,ausing a digital

igital correcti,ng.calibration. ,13. A hod accordin
rofplehaeyaiie: SESto G T Pl gBre BT R PR G iyt cho-
seffto bedawensphigher ﬂﬁn%@ﬁlu@fbf@éhdeéﬁﬂé‘@ﬁdl@é afBarreWit® enab-

cycles to fall beneath a pre- 15 determ ned val ue. 14.

le thengrention o€ ashigitah gofrectimgcalibration.s, characteri zed by,
storing a first nmeasure- nent value in said nenory, as
a first anal ogue or digital neasurenent val ue, and

131 Arhethiodcaddarding ite Slaift Doed, sharasterieed byatagsing tthe degree of
occurring | ower or an occur 20 ring higher neasurenent

cojpansation sgiwearmytyally sequentiadfneasuindsydrsioad beneath a pre-

deYthiied @9feS0 ON. 15. An electronic circuit
arrangenent for conpensating nmeasurenment errors,

anong other errors related to a "drift" error source,

1 4%&%‘3%]%%8 Ei%g{egp% ﬁggéggi‘:ﬁg?% %]lotﬁ{g)?’in%i 52 rbasure-
méritS/aiil ANEAY PrerfBES HE @RSE alYaZl{?_(?‘l;jfé oaﬁfditﬁgn%tsuﬁérﬂ'né/nt value, and

sequenti al neasuri'ng cycles _whereby a | owest
reglBciggrtbisX)rsistoradgmeasuremenivale witk asuassing alenes agroccur-

RGNS oSy e R Fae S PRoR 05 A B LBl Rburement
valiC la@d®o énn.me period (T1l), are stored in a menory (69,
69’

as a neasu 30 renent value via a first circuit
arrangenent (61, 61'); at the end of the chosen

1SR e PRl AP FIeP oA Rl et prors.
ansorigcdihier @frbes aatedtio @Qriftb@trbr swiich, whetein esbasunémehts are
value _and that a discrep tablished jn

effectaguvith ihe aidg Aeeas §@g§or2£)c§>’r ggfectlng a plurality o? intspénrt(ajneous
measurement values 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
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ween the eval uated neasurenent value and said stored
control value, constitutes 38 WO 21)1)5/015175

wEREDSAEAI111141 11111179 the basis of a conmpensaedDSE2004/001179
rel ated thereto and/or correspondi ng conpensati on,

the/b8s8 ot Ao dh e S FREER ndh & ear™dsslonefila gompgpsation.

vie& foureh é’nFéi)n @fmalngémégt (@4; em‘geofaheagumtwmmu(r@g within
rel ated gas cel | whi ch generates a sig
af@B@W@gﬁﬂﬁ@PﬁﬂO &Tehan%ﬂémslatewqre asgnging maans (8) related to

a REEANN) A RnTeHRRotel 3 SGRA cofreSPOAgRGE 1Bl itperatu-
refwbenebywsd sughgl lsefé_etg ¢l shidrgdectednic elr&ﬁhan'rraggmant(G @n‘Ddcha-
r S arran
raglailbe . diion SPLITaE 2 gangEnge @hf@mn%ﬁ (3¢ $358RG means
anfiERR JRENREOBY solt AR (86 Fic URRH 0 RRIA RinfEiatie de-
peabigt carrdationiaf @aich raceived signat frameiohmon"e lightateceiving means
t by., that idt t d di
(oo a6k PR abE B L oot et o o = e
of tenperature depending anal ogue or digital data,

related to one and the sanme reference point. 15 17.
16aANetlecironiaicircuit afrangementaa@@fdws taddaingil ﬁgcheragtanmd by,

th%ﬁss‘,a%t%rgg?n%gﬂj var 'df@d %P%(ctlo ?tcg c? V\gl i(l.%rd::rg ﬁon of a num-

befr b€ térhsératdrerdepruslintpanalogue dEﬂ@l‘téBd@taS fegat@ldsto o?ﬁé éjﬁj the
An el ectronic circuit arrangenent according to Caim

same refergngetisintzed by, that one signal is related to
t he neasurenent value, one signal is related to the
tenperature value. 19. An electronic circuit

17ar Areipeirenic cmuitratrarganterdiazicordidy te Gaiact 2o 16 dcharacterized

25 that S%,c?rgﬁ%qgarg{uwazgwel atggl t26t€2|pﬁ%rqw&ur|§:ru\(t§|o§ghe like
foF ﬁ&&nﬂjeﬁ)cﬁ'agﬁpél F§iscompensation. 20. An

e ectr nic circuit ar angenent according to claiml5,
characterized by, in the event of a discrepancy in

T A T A G e T
th&8f orkd Q@n@ﬁ%lr@%té& % 1Y ReaSPERRIN 9bREG, opedigres ietdlated to the
ecreaSed or iIncreased, via a fourth circuit arrange-

temperatusyales: ). 39 WO 21) 1) 5/ 1) 15175

19. An electronic circuit arrangement 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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PCT/ SE2004/ 001179 21. An electronic circuit

arrangenent according to claim 15 or 20, characterized
wygosadapt i ng said stored control val ue, via apcE1/6£4004/001179

circuit arrangenent (65'), to a chosen gas

cpnc ratian, .such as ntrati .
21 R Bl Pl CFeh B fRG TG 1n 20, shprgcterized
b Céxm;ﬁmg"@éld @fbre§ cdRtro\Valeé 8gs eermrpcmddtcanéng@"nﬁ@ﬂqemnto a

according to claim21, characterized by, control
chesgnigas gemeariradioni UGS é@aScﬁor@antfavprur@(ea@ﬂatlw gf a corres-

popahf A o8RRI o' *an ol cctromi c i rout i

ar r angenent accord| ng to claim?115, characterized by, a

chosen measuring cycle or tine period,is gi shor.t
22 oAn £le i GIEF Tt AN ant agoRting o @M 24t FAAGAdierized by, a

cobtb§ \)amé gépatga%?ésgawoﬁb%rsahq@aa@ge%ﬁﬁ oREGR g%ngemem

to clalm characterized erio
(65 Hieswdthiw tlee saige ofi3G0r4%0 ppon.t  ar r angenent (66 ) is

| onger than three cal endar days and shorter than

twenty cal endar days. 25. An electronic circuit

3aAh AL CIRAROAPAMEEhENtCA RORIIAS to eRAhalT, ehaFsstebireddy, a

chosen degree of conpensation is dependent on further
chaesén measyring cyclgtor tinee pefiod ispgvery aghos g/ ongidwetien via a

, nent (67! 6. An electronic circuit

S'@P’éﬂﬁ@%ﬂ?gé‘%’a’?@ﬁ g to claim 15, characterized by, a
chosen degree of conpensation between nutually
sequential neasuring cycles is  caused to |lie beneat

24 aApredecieni¢ areistavangrRmertaAcsosting fe Cli’éj@r?@y cbrar%#eéngatby, the

ol oG R OARO TR 0 i, G050 e
calghdnpdhgs bAaedhbiter thanftivesty a:aiansdmedm,«st val ue stored in

said nmenory as a first anal ogue or digital nea-
surement value via said first circuit arrangenent; and

25bx\n‘°él‘é&ro°htl@ Eﬁ@hlf %lrréﬁ éﬁéﬁfbg&rﬂlﬁg%‘bla\(ﬂ 14 charhérrizedby, a

response currence 0 anot her measur enment
chueém degmde cofrcorspertsaltlemms Hepemdeard anrfughedcniteriar ipreggathe agen-

second digital, neasure val ue, and so on. 40 WO
CM%@@QY@@?%@W%WFW”@%Z% 28. An electronic
circuit arrangenent according to claim 15,

characterized by, necessary conpensation dependent on ‘
26aAhalectronic ciicyjhagangeingat agadrdigado slaimetp, chasagterized by, a

chegegn Sg{gfc’ee:(]; (foi’ﬁt)ﬁegnsa%on YhRGES i A ORetaARRE8EHS Bl cles 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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val ue, said |l ast nentioned reference val ue obtai ned
froman AlD-converter. 5 29. An electronic circuit

wa@egangament according to claim15 or 28, charect/erioaga1179
by, an Al D-converter setting is used directly or

2. 5 e rouh 2y R eERTORB a0 2oRer L B it 18 Fhalskedhized by,

nectkEANAIMPEnBA dEpRadEAt 6t aileldSt SThigfestGRAIAEUST]  @Hosen
by, a used reference value (Ref.), evaluated froma

measiiring exdleis efigated by intspdusing a shangded analogugurdigijal reference

chosen, t | r : m8es ' a
e S e e O

digitalised calibration above and beneath said

reference value. 15 41 _ .
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 O-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.
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