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Annomauusn. Bnaxcnocms Xionka cyujeCmeeHHo 6lusem Ha Kaiecmseo e20 XpaneHus u nepepadoomxu.
Tpaouyuonnvie memoovl, makue Kaxk mepmocpasumMempudecKuil anaius, mpedyom 3HAYUMenbHO20
epemenu U 1abopamopHo2o o0bopyoosanus. B OauHou pabome npeonodiceH memoo Oblcmpo2o
onpedenenus  GIANCHOCMU C  UCNONbL30BAHUEM NOPMAMUEHO20 UHDPAKPACHO20 — 8llazomepa.
Dxcnepumenmovl nOOMEEPOUNU 8bICOKYI0 MOYHOCHY (nocpewHocms £0.5%) u onepamusnocms (mernee 1
MUHymsl Ha usmepenue). Memoo no3eonsem onmumusuposams npoYeccvl CYWKY U XpaHeHus, nogblulas
Kauecmeo Cblpbsl U CHUNCASL SHEP2O3amMPaAMmbl.

Knroueevie cnoea: xionok, 81axcHOCmyv, UHGPAKPACHBIL AHAIU3, ObICMpoe onpeodeieHue, Kauecmeo
CbIpbA.

PAXTA NAMLIGINI TEZ ANIQLASH

Hamzayev Dilshod Inomjonovich
“Farg ‘onaazot” AJ yetakchi muhandis-tizim administratori, Farg ‘ona, O ‘zbekiston

Annotatsiya. Paxtaning namligi uni saglash va qayta ishlash sifatiga katta ta’sir ko ‘rsatadi. An’anaviy
usullar, masalan, termogravimetrik tahlil, ko ‘p vaqt va laboratoriya jihozlarini talab giladi. Ushbu ishda
portativ infraqizil nam o ‘Ichagich yordamida namlikni tezkor aniglash usuli taklif etilgan. Tajribalar
yuqori aniqlik (xatolik £0.5%) va tezkorlikni (har bir o ‘Ichash uchun 1 dagiqadan kam) tasdigladi. Usul
xomashyo sifatini oshirish va energiya sarfini kamaytirish orgali quritish va saglash jarayonlarini
optimallashtirish imkonini beradi.

Kalit so“zlar: paxta, namlik, infraqizil tahlil, tezkor aniglash, xomashyo sifati.

RAPID DETERMINATION OF COTTON MOISTURE CONTENT

Hamzaev Dilshod Inomjonovich
Leading Engineer-System Administrator, Ferganaazot JSC, Fergana, Uzbekistan

Abstract. The moisture content of cotton significantly affects the quality of its storage and processing.
Traditional methods, such as thermogravimetric analysis, require significant time and laboratory
equipment. In this work, a method for rapid determination of humidity using a portable infrared humidity
meter is proposed. Experiments confirmed high accuracy (error £0.5%) and speed (less than I minute
per measurement). The method allows optimizing the drying and storage processes, improving the quality
of raw materials and reducing energy costs.

Keyworods: cotton, moisture, infrared analysis, rapid detection, raw material quality.

BBenenne. BiaXHOCTh XJIOIIKa SBJISETCS | KauecTBO. N30bITOUHAs BIIAXKHOCTH CHOCO6CTByeT
KIIFOYCBBIM  IMapaMEeTpPoOM, OIPCACIIAIOINM €TI0 MI/IKPO6I/IOJ’IOFI/I‘-IGCKOI>1 Imop4€ BOJIOKOH, TOTJa Kak
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HU3KasA BJAKHOCTb IPUBOAUT K HX JIOMKOCTH,
CHHMIKasd TEXHOJIOTHYECKYIO IPpUTOAHOCTD. B
IMPOMBIINIJICHHBIX YCJIOBUAX OICPATHUBHOC OIIPC-
JCJICHHUC BJIAXKHOCTHU HCO6XO,I[I/IMO U1 KOPPCK-

THUPOBKH  TNPOLECCOB  CYIIKKA U  XpaHEHUs,
MHUHUMHU3AIUA TOTEPh M TIOBBIIICHUS KadyecTBa
MPOIYKLIUH.

TpaguuuoHHBIE  METOABI,  TakKHe€  Kak

TEPMOTPABUMETPUYECKHI aHaIN3, 00eCHeynuBaIOT
TOYHBIE pe3yJabTaThl, HO TpeOyloT 2—4 4YacoB u
CHEMaIN3UPOBAHHOIO o0opynoBaHus, 4TO
OTpaHMYMBAET UX HUCIOJB30BaHUE [UIsl ONEepaTHUB-
HOro KOHTpoJsi. [lopTaTuBHbBIE TEXHOJIOTUHU, TAKUE
Kak HuH(paKpacHas CIEKTPOCKOIHUS, IO3BOJISIIOT
IPOBOAMTH OBICTPbIE M TOYHBIE H3MEpPEHUs Ha
MIPOU3BOJICTBEHHON JIMHUU.

Heap wucciaegoBanms: pazpabotaTh U
anpoOHpoBaTh METOJ OBICTPOro  OIpeaeTeHUs
BJIQXKHOCTH XJIONKA C MCIOJIb30BAaHUEM NOPTATHUB-
HOro uH(PAKpacHOTO Bjaromepa, obecrevynBa-
IOIIANA BBICOKYID TOYHOCTh M IMPUMEHHUMOCTH B
MPOMBIIIICHHBIX YCIOBUSX.

Marepuanbsl U Meroabl. Mcnonb3oBancs
MOPTAaTUB-HBIM HMH(pakpacHbli Biaromep NIR-
Compact  (gmamazon  wm3mepenuir  0-30%,
paspemienue 0.1%). Ilpubop aHamu3upyeTr MHTEH-
CUBHOCTb OTPaXEH-HOTO HWH(PaKpacHOro H3Iy-
YEeHUS B JYara3oHe 1400-1900 HM,
COOTBETCTBYIOILIEM MOTJIOLUIEHUIO MOJIEKYJT BOJIBI.

[Toarorosneno 50 o0pa3LoB XJIOMKa-ChIpIa
copta «Namangan-77» ¢ ypoBHSIMU BJIQXXHOCTH OT
5% mo 20%. OOpasupl TOMENIANUCh B
KJIMMaTHYECKYI0 Kamepy npu temneparype 25°C u
OTHOCHUTEJIBHOU BJIAKHOCTH 40-80% IS
KOHTpOJIMpyeMoro yeiaxxHeHus. Kaxapiii oopaser
maccoit 100 r crabuiusupoBaics B TepMETHUYHOM
KOHTEHHEpeE.

Tabmumna 1.
Xapaxmepucmuku no020moejieHHblX 00pa3y0e
YposeHnb Macca Yenosus
BIAHOCTH KoaunuecrBo o6pasna MOATOTOBKH
Ly ’ 00pa3uos - > (Temmepartypa/
° BJIA’KHOCTD)
5 10 100 25°C / 40%
10 10 100 25°C / 50%
15 10 100 25°C / 60%
20 20 100 25°C / 80%
IIpouenypa U3MEpPEeHHH. N3mepenns

MIPOBOJIUIIUCH B TPEX MOBTOPHOCTSAX I KaXKIOTO
oOpas3iia. Bmaromep xkamuOpoBajics ¢ UCHOJb-
30BaHUEM CTAHJAPTHBIX OOpa3llOB C W3BECTHOMN

BrnaxHocThio (5%, 10%, 15%, 20%). [launbie
00pabaThIBAINCh C TPUMEHEHUEM KaITHOPOBOYHOMN

KPUBOM, IIOCTPOCHHOM METOJOM HAaWMEHbIINX
kBagpaTtoB. i BepuUKALMKU HUCHOIB30BANICS
TEPMOTPAaBUMETPUUYECKUM MeTon  (CylIKa MpHu
105°C B TeueHue 4 4acoB).
Tabmuna 2.
Hapamempul kanuoposxu e1azomepa
HNHTeHCUBHOCTH
CranpapTHas
0TpaKeHHs KoppekTupoBka
BJIA’KHOCTD,
% (yc/10BHBIE (mesbTa)
° eIMHUIIBI)
5 0.85 +0.05
10 0.65 +0.10
15 045 -0.05
20 0.25 -0.10
Crarucruvecknii ananus. Koppensius
MEXIY  pe3yiabTaTamu uH(pPaAKPACHOTO u

ATAJIOHHOTO METOJIOB OLIEHMBasach Ko3(dduunen-
toM nerepmuHanuu (R?). [lorpemHocts namMepeHuii
onpejensanach Kak CpeIHEKBAaJIpaTUYHOE OTKIIO-
HEHHME OT 3TAJOHHBIX 3HaueHWH. JloBepuUTeNbHbIE
MHTEPBaJIbl PACCUUTHIBAIIUCH Ha YpoBHE 95%.

PesyabTaThl. Pe3ynbTaThl Moka3aiau BbICO-
KYI0 KOPpPEJSIIMI0O MEXIy JTaHHBIMH HWH(paK-
pacHoro BlaromMepa M 3TaJOHHOTO  MeEToJa
(R>=0.96). Cpeansis NOrpemIHOCTh COCTaBUJIA
+0.5%, 4TO COOTBETCTBYET CTaHAApTaM IPOMBIILI-
JIEHHOTO KOHTpOJIs (Tabnuma 3).

Tab6muna 3.
Cpaeueuuepe;*ym;mamos u3mepeum2
sJla)ycHocmu
Baaxnocr | UndpakpacHsl Tepmo- Iorpemmnoct
o . o rpaBUMETPHYECKH
b, % if meTon, % . o b, %
it meToa, %
5.0 51£03 5.0 +0.3
10.0 10.2+£0.4 10.0 +0.4
15.0 14.8+0.5 15.0 +0.5
20.0 19.9£0.5 20.0 +0.5

KanubposouHas kpusaa koppensuuu (R* = 0.96)

Puc.1. Kanubposounasa Kkpueas Koppenayuu
Medxcoy ungpakpachovim u
mepmozpasumempuuecKum Memooamu.

Bpemss  u3smepeHus ~ ogHOro  oOpasima
coctaBmiio 45-60 cexkynn, uro B 200-300 pa3
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ObIcTpee TpaauuoHHOro MeToza. [lopratuBHOCTH - OrpaHuueHHas [PUMEHUMOCTb  IpU

npubopa obecrneunsa BO3MOXKHOCTH 3aMEpPOB Ha
MIPOU3BOACTBEHHOM JINHUH.

Tabauia 4.
Cpa(menue 6pemenu u3mepeHuﬁ
Bpems Ha
MeTton HM3MepeHue Heobxomumocts, MopraTuBHOCTHL
(vim) J1abopaTopuu
TepMorpaBUMeTpHYECKHI 120-240 Jla Her
Nudpakpacusbiit

(TIpeI0XKEHHBIIT) <t Her fa

MuKpOBOJIHOBOI 5-10 Ja Her

EmxocTHBII 2-5 Her Ja
Oo0cy:xnenne. Pazpaboranubrit METOI
MMPEBOCXOAUT TPAAUIIMOHHLIC 10 aAX0dbI 10
CKOpOCTH u y,Z[O6CTBy. BperI HU3MCPCHUA

cokpaieHo 10 45—60 cekyHn, a TouHOCTH (£0.5%)
CpaBHHMMa C JIAOOpATOPHBIMHU MeToaMu. B oTinume
OT MHUKPOBOJHOBOT'O aHAJIM3a HIJIIM CEMKOCTHBIX
JaTYMKOB, HH(]paKpacHbIi MeTOA He TpedyeT
IIOATrOTOBKHN 06pa31103 U MCHCC YYBCTBHUTCIICH K

HCOOHOPOAHOCTHU MaTCpuajia.
BriusiHne BHeWHNX (haKTOPOB Ha NOrPeLHOCTb N3MEPEeHHI

Marpeukocts (%)
o

Temneparypa

3aMLINEHHOCTE Tpumeci

E——
Puc.2. Bhuanue enewnux ghakmopoe na
nozpewnocme.

Orpanuyenusi MeToaa:

- OrpaHuueHHass YHMBEpCAJIbHOCTh Kaiuo-
poBku: KanubGpoBouHasi kpuBas pa3paboTaHa st
copra «Namangan-77» ¥ MOXeT ObITb MeHee
TOYHON N JApPYTrUX COPTOB XJIONKAa WM TpU
pa3IMYHOM CTENEHW 3arps3HEHHOCTH BOJIOKHA
(HampuMep, NBUIBIO WM MaclIaMH).

- Biusinue BHenrHux ¢akropos: Temneparypa
OKpYyKaroleun cpenbl, 3albUICHHOCTh u
IIOCTOPOHHUE  BKJIIOUEHUS  MOTYT  HMCKaXarb
CHEKTpaJIbHbIE XapaKTEPUCTUKU, CHUXKASI TOUHOCTb
U3MEPECHUM.

- HeoOxonumocth perynspHoil  KOppek-
TUPOBKU: JJISl TOJAEpPKAHHUSI TOYHOCTH TpeOyeTcst
NEPUOANYECKAS KaJIuOpoBKa npubopa c
HCITOJIb30BAaHNEM 3TAJIOHHBIX METOJIOB.

HKCTPEMAJIbHBIX YCIOBUAX: IPU OYEHb BBICOKOM
(>20%) nnun Hu3KoM (<5%) BIIaXKHOCTU BO3MOKHBI
HEJIMHEHHbIE OTKJIIOHEHUS [TOKa3aHUM.

- TpeboBanus k KBanM(UKAIUU OmepaTopa:
Hecranpaptaele  0Opasibl (nammpumep, c
npuMecsiMi) TpeOyloT HaBBIKOB HHTEPIPETAIHH
pe3yabTaTOB, YTO MOJXKET YCIIOKHUTb MCIIOJb-
30BaHUE MeToaa HEKBaTH(PUIUPOBAHHBIM
HEPCOHAJIOM.

- Croumocts oOopynoBanusi: Brvicokas
HayalbHas CTOMMOCTb BJIarOME€pa MOXKET Oorpa-
HUYMBAaTh €ro BHEAPEHHE Ha  HEOOJIBIINX
OPENpUATHIX.

Henocrarku uccienoBanus:

- TectupoBaHue OrpaHMYEHO OJJHUM COPTOM
XJIOTIKA, YTO CHUKAET 0000IaeMOCTh Pe3yIbTaTOB.

- OTCcyTCTBYeT aHajau3 BIMSHUS BHEIIHUX
(akTOpOB, TaKMX KaK TeMIIEpaTypa MU IMPUMECH,
Ha TOYHOCTb U3MEPEHUII.

- Hegocrarouno riayOOKHMil CTaTUCTHYECKUMN
aHau3.

- OrcyrcTByeT CpaBHEHHE C JApPYTUMU
HOPTATUBHBIMU METOAAMHU (Hampumep, MUKPOBOJI-
HOBBIM aHAJIM30M).

- He mpencraBneHsl NMepCreKTHUBBI MpHUMe-
HEHUS MeToJa K IPYI'MM BOJIOKHHCTBIM KYJIbTypaMm.

Merton  cmocobctByeT  3HeprodphexTus-
HOCTH, IIO3BOJISISI ONTUMHU3UPOBATh CYIIKY H
CHHM3UTH 3Heprosarparel Ha 10-15% (mo mpensa-
pUTENbHBIM pacyeram). [l ycTpaHeHHUs] OTrpaHu-
YeHUH  pPEeKOMEHJyeTCcsl  pacIIUpuTh  Kaiuo-
pOBOUYHYIO 0a3y, MPOBECTHU MCIBITAHUS HA pa3Ivy-
HBIX COpPTax XJIOMKa M W3YYUTh BIUSHUE BHEIIHUX
(bakTopoB.

Tabnuna 5.

Pekomenoayuu no yayuuienuio memooa
Heo0xoaumbie

Pexomenganus Osxupaemslii y¢pdexr pecypesi
Pacumpenne ITobienne TouHocTn | JlOMOMHUTENBHBIE
KaInOpOBOYHOI 6a3bI ua 10-20% o6pasust (50-100)
CHuxeHue

TCCTI/IpOBaHI/Ie BHCITHUX Knumarnueckas

MOTPEITHOCTH 10

(axTopoB +0.3% Kamepa
ABTOMaTH3aIUS Ynpouienue s IIporpammHoe
HHTEpIpETAINU OIepaTopoB obecrnieueHme

AnanTarms st Apyrux YHuBepcaabHOCTh OG6pa3sus! Jpyrux

KYJBTYp MeToJIa MaTepHalioB

3akiroueHue. PazpabotanHbIit METOJ

OBICTPOTO OTIPE/IEICHUST BIAXKHOCTH XJIOTKA C
MCIIOJIb30BaHNEM HH(PPAKpaCHOTO BIaromepa odec-
neyuBaeT TouHOCTh (+£0.5%) u onepatuBHOCTH (45—
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60 cexynn). OH TEpPCHEKTUBEH [UIsl MPOMBIII- | JOJDKHBI BKJIIOYATh TECTUPOBAHHME HAa Pa3IUUYHBIX
JICHHOTO TIPUMCHEHUS, ONTUMH3UPYs CYIIKY | | COpTax XJIONKAa, AaHajdu3 BIMSHUS BHEUIHHX
XpaHEHWe, TIOBBIIAsl KAa4eCTBO CBHIPhS WU CHIKAs | (AKTOPOB M aJanTallMi0 METoJa JUIs JAPYruX
sHeprosatpatel.  JlanpHEWIIMEe  WCCIICAOBAHMS | BOJOKHUCTBIX KYJIBTYP.
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