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SO‘ZBOSHI

OzbekistonRespublikasida«Kadrartayyorashmillydastu-
r»dabelglanganmagsadvavazifalarbosgichma-bosgichamalga
oshriabobjiaimizminischgishborastacgioredir
belgilanmogda. «Talimto'g'risidax»giQonungamuvofiqkasb-
hunarkolleﬂandakadrlartayyorlashharrﬁaulammg malakasn

baLWda\/anainslamH\aoqmﬂhyqohmda
ninghamdadarsikiamingyangiamodiariniyaratishvazifalari
utd
Shuboradatagdimetiayotganushbudarsik«dssigikenerge-
tikash»yonalishidagikesh-hunarkoleiaritalabalaigamoliah
brgankadarsikardanhndr.
Songgipaytdaenergetikavaboshgasancatsohalaridatexno-
logkiarayoniamingjacalsuratiarbianivolanishikzatimoor
da, bujarayonlardayugori quwatliagregatiardanfoydalanib
kelinmogda. Issigikenergetikasisohasidabiiamchiquwatiar-
ningoxirgiyilarda 10—15martaortishitexnologikjarayonlar-
ningteziginihamashimogda, undagioichanayotganparametriar
sonihamshu gadar ortib bormogda.
lssgikenergetikasisohasdadkektrenerglyashamdaissigik
energyasioshiexnalogkprayoniardaiuidissokieria
olchashasboblarikeng miqyosdaishlatibkelinmogda. Buas-
ulamingishunumdoriigiortbboradi.
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paytiardashumasalabo'yichagator daviatahamiyatigamolik
sidao’ichashvaavtomatlashtiishmuhimahamiyatgaegaligini
ko'rishimiz mumkin.

Hargandayishiabchigarishjarayoniniavtomatiashtiishtex-
nikataraqojyotiningasoslyyonalishiaridanbiibofib, ishiah
uchunxizmatqjladiganasosiyomilhisoblanadi.
har bir muhandis —texnik xodim, gaysi soha mutaxassisi
bolshidancetiynazar, metrologlyaasosiaridan, texnalogikot
chashusularivavosialaridan, hisoblashtexnikasidanoichash
jarayonlariniavtomatiashtiishdafoydalanishimkoniyatiaridan
xabardorbotshizanr.

Ushbudarsikdaharorat, bosim,suyugikvagaziamingsarf
sathi fidkimyouyiahiinicibborshuchunfoydalaniadigan
olchashasboblariningishliashgonuniyatiarikeliriganhamda
ulamiavtomatiashtiishvanamunaliasboblargagiyosiashmasa-

Darsik<«dssigiktexnikasidaoichashvaaviomatiashtirish»»
fanidantahsioluvchienergetikakasb-hunarkoliejitalabalari
uchunyoziganbofib,undanissigikenergetkasisohasidaish-
laydiganmutaxassislarhamfoydalanishlarimumkin.

Darslikningyoziishida ToshDTUdotsentariR. M. Yusupal-
yewvaA. T. Imomnazaroviarafidan berigangimmatimaslahat-
lariuchunozminnatdorchiligimiznibidiramz.
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1-bob
ISSIQLIK TEXNIKASIDA O‘'LCHASH
QURILMALARINING ASOSLARI

1.1. «ISSIQLIK TEXNIKASIDA O‘LCHASH
VA AVTOMATLASHTIRISH» FANINING MAQSADI
VA VAZIFALARI. O‘'LCHASH TO'G'RISIDA
TUSHUNCHALAR

«dssgikiexnkasoaoldhashvaavtometiashirish»ianinero-
i t)bosm(  p)suyuciker buglenagezemuhinngsar
vamigdorihamdasuyuglikvasochiuvchanjismiamingsathini—
fymasalalaivaoichashtexnikasniozichigaodiad.
Ushbukipbssoikiexnkasningnezarlyasosiaiva«dVieto-
logiyaxfaniagaasosianganhoidayoziganbolio,undaissioik
texnikasijarayonlariningumumiy gonuniyatlarihamdaoichash
texnikasining umumiy muammolari hagidamalumot berilgan.
Zamonaviyenergetikaquimaladacichashasbablariningsoni
judahamko'pdir. Masalan, 500mWauwvatiissigikenergetika
blokinibashgarishuchun 741 tamanometrvasarfoichagich,
474 7atermoeiektiktermometr tiermojutiar) vagarshilikter-
asboblardanfoydalaniadi.
«ssigiktexnkasdaoichashvaavtomatiastiishy»fanining
vaziaariquyidegiardanioorat
q ESCII & 'II e EI y lltvanustogcm :'L;'I ke
ofchashquriimalarining asosiy konstruktiv chizmalarini
( piraLbriqbshehaciaiherrbokheshin
uaminganigiginibaholashbiankoiochigsh;
chechUL joshigiorihyobrbegid
Olchash —fizikkattaliklaming giymatiarinimaxsustexnik
. - iienionshdr
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Kophollardaoichashjarayonidao’ichanayotgankattalikni
1gatengboigangymatberiganvafizkkattalikbirigiyoki
oichashhbrigideyiadiganiizikkatialkibiantaqoosiashkerak
boed

Odredrelies katiskingddeshusuibanolheshak
ginitagoosiashusuliyordamidatopigangymeatidaniborat. OF
chashnatiigsiniquyidagitenglamayordamidaifodalashmumkin:

R= daq,

bunda R—olchashnatijasiyokioichanayotgankattalikning
songiymeat;
@—oflchanayotganmanbaningfizik kattaligi;
q—iddatckionig.
Olchanayotgankatialikningsonglymatiniolishusuiigakora
bardraerkoldedhian bevosiavabivosia usulagagyaish
mumkin. Laboratoriya (tajribaxona)amaliyotidavaiimiy tekshi-
rishigrayonkarica brieshirb va bigalkdaoidhash usularidan
foycbbried
Bevositao’ichash debshunday olichashgaaytiladiki,unda
olchanayoigankattaikningizianayoigangiymatitajibamaliu-
motiaridan bevositaaniglanadi. Masalan, haroratnitermometr
bilan, bosimnimanometrbilanoichash.
Olchanayoigannatiani bivostausul yordamidaoisholche
nayotgankattalikbilanmalummunosabatyordamidaboglangan
katialkniolchashgaasosiangan.

y= f(X, X X )

bunda y—oichanayotgankattalikningiziangangymeti;
X, X,. X —bevostaoichanayotgankatialkningson
—
Bivosiaoichashgaotkazgichningsoishimaelekirgarshi-
topishu ',mgcﬁ'.gl gi .uz'“.umg'.g“am' 'CHE. lgl Im_ .'.“OLI'Z'bO)I d mqa-a'
kriboyichatopishmisolbolaokad.
Ofchashiaroichashprinsipinibelgiabberadiganfizikhodk-

6
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gayishibo'yicha o’lchash, vakuumni muvozanatlashtiruvchi
suyudiikustuniningkotariishiboyichaoichash. Olchashning
biror prinsipiniamalga oshirishuchunturlitexnik vositalar
gollaniadi. Oichashlardagolianiadiganvanomalanganmet
rologkxossalargaegabolgantexnikvosialar olchashvositas
deyied OheshpingonvavosiasinioegebberadganusLier
majmuyi - oichashusuii deyiladi.
Ofldchashiardabevosia(foghidantogn)beholash,diferen
sialab, oichashbiantaggosiashvanad (kompensatsion)usullar
kengtarogigan.
metrologik xossalarga, ya'nimallum sonligiymatlargahamda
olchashnatiglarininganiiigivaishonchiginifocalovchixos-
salargaegaboladi. Olchashvositalariningasosiytunariga
oldheshirolcheshasbddlioldeshozpaigdnaiveoichesh
quimalaikad
Ofchashashoblar korsatuvchi,gaydaiuvchikombinatsiya:
langan,integrallovchivajamiovchi ashoblargabofinad.
Ko'rsatuvchiasboblarda ragamiiqlymatiar shkalavaragami
{elblodanogied.
Qaydgiuvchiasboblarda korsatiMamiyodiagrammacogoz-
dayozibolishyokiragamiitarzdachopetishkozdatutiadi.
Kombinatsiyalangan asboblaro’ichanayotgankattaliknibir
vagningozdakorsatadivagaydgjiadi.
Integralovchiashodiarda oichanayoigankatialkvaciboyidha
yokiboshgao'zgaruvchiboichaintegralianadi jamianadi).
ketiriganikkiyokibirmechakattaiidamingyigindisibian

funksionalbogitanganbotadi.

obariaL iU lasvel :
nigoydi. Bumagsaddahozirgipaytda Asboblamingdaviatsis-
temasi  (ADS)yaratigan.

Yangiashot i ki b
koraiayyoranad awalyaratigan esdariesaasiasekinADSga
moaslashtifiladi. ADSning tuzilishimallum sistemali—texnik
prinsplamigoliashgaasosiangan. Uartexndlogkjarayoniami
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nazoratajiish,soziashvaboshoarishningtuiHumansistermala:
rinitexnik vositalarbilanta’minlash muammolarinieng qulay
usulbianhaletishimkoniniberadi. ADStarafidanyechiadigan
muhim masalalaridan biri xalq xo‘jaligi talablarinito’la
gancatiashtiradigan, tekshiriganqurimalamingchekiinomenk-
Burasni(oyxatn)yaratishdanioorat
Olchashvostaariolchashjarayonidabajaradiganvaziiasiga
gaab shchi,  namunaiivaetalon olchashvositaarigaboiinad.
Ishchiolchashvositalar xalgxofaliginingbardhatammocia:
ridaamallyoichashiaruchunmofalangan. Uiaranicigiyugori
olchashvostalarigavaiexnkolchashvostakangaboinad.
Namunaliolchashvositalari ishchiolchashashoblarinitek-
shitsshvaulamiozariboyichadarailashgaxizmetaiadi.
Etalonlar ~ —qjyoslashchizmasining quyidaturganoichash
vosiaarigahiikolthaminiuzatishmeaosadidalariniyokdor-
kningkamalyokiulushiiglymeatiarini)gaytayaratiishiniva
(yoki)sagjanishinitaminlaydiganoichashvositasi(oichash
vosishaiopam).
Fzkkatiaiidarbiiidariolchamishuusulblanetaloniar-
dannamunaviy o'lchash ashoblariyordamida boshga oflchash

O‘lchashning pastki chegarasi O'fchashning yuqori chegarasi

O‘ichash ko'am;

1- rasm .Olchashashobiningshkalasi.
8
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oA iolcheshashobaiial

tishlarigataggoslash(yokigiyoslash) ashobnitekshirish deb
aekd

dalangangiymatiarberishdaniboratoperatsiya dargjlash  deb
aekd

Olchashashboblariningsanogquimasishkalavakotrsatkich-
dan(strekallyokinur)iLizigan. 1- rasmdaoichashasiobning
shkalasikorrsatigan,shikaladagisonibelgiar shkalaningsoni
bebi  ceyed

Shkalaningikkigo'shnibelgisiorasidagioraliqshkalaning
boirmesideyied.

Shkalaningiddico'shnibeigisgamoskelgankatialioymat-
lriayimasi shkalabofinmasininggiymeti deyiladi. Ozgammas
bolinmalivaozgarmasgymatiishkala tekisshkala deyiad.

Olchanayotgankattalikningsanoqqurimasibilananiclana-
digan hamda o‘lchanayotgan kattalik uchun gabul gilingan
briardaiiocalangangymeatiarioichashashabining korsatishr
i deyilad. Oichanayoigankatialiikningshkaladakorsatigan
engkichikgiymati shkalaningboshlangichgiymati, engkatta
gymatiesa  shkalaningoxigigymati deyiadi. Shkalaningbosh
langichvaoxigioymatiaribianchegaralangangymatiarsohes
intervali(oraligi) oOlchashkolami deyiladi. Olchanayotgan
katiskningoldheshvostalaiudunyolapyiediganxatolidar
nomalangan giymatlari sohasi olchashasbobiyokiofichash
ozgartkichining olchashkolami deyiladi. Texnikasboblarda,
odatda, oichashkotamiblankorsatuMarkolamimoskeladi.
Olchashkolaminingengkichikvaengkatiaglymatiari olchash
degai  deyied

Shkaladanmalumotolishdashkalagozgalmasvaqozg'a-
luvchanboishimumkin. Shikaladabelglarto'gichizigboyiab

yokisindsmonsittegiayianmayoyiboyiabjoylashganibolad
Asboblamingshkalalaribirtomonlama, ikkitomonlamavanolsiz

bo'lishiham mumkin.
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1.2. O'LCHASH XATOLIKLARI VA ULARNI BAHOLASH

Oflchashnatijasida, odatda, olchanayotgan kattalikning

hagjigy glymatidanfarqgiadigandiymatitopiadi. Koincha,

fizkkatialkninghagiglygymatiomidauningiagicayordamida

topilgan giymatiaridan foydalaniladi. Bu giymatkattalikning

hagjglyqymatiga, kozdatuiganmagsaduchunyetaridarajada

yagjin bo‘lganda, undan foydalanish mumkin. Kattalikning

olchashustiblantopigancymeati olchashnaties deyiedi.

Olchashnatiasiblanoichanayotgankatialikninghagjaly ay-

mancxasdagfarqo‘maslf\voslasmg o xaoig  deyied.
Olchashvosiasningxatoiidarimutagvanisblygymatiarda

ifodalanishimumkin, ularmusbatvamanfiyishoraliboladi.
Ofchanayotgankattaiikbirilkdaridaifodalanganolchashxa-

toligiolchashvositasining mutiaq@absolut)xatolgi deyiad.

Mutlaq xatolik (D ,) asbobning o‘lchash natijasi ( X)va

olchanayotgankattalkning hagigry oiymati ( X o)ayimasidan
topiladi, nisbiyxatolik (' y)esaoichashmutiagxatoligining
olchangankattalikninghagjioly giymatiganisbatidir. Oichash

vostasningnishiyxatoigifozoaiiocalanect
D= X— X.o

y=0 ,/ X,)*100%.

Odatda, hagigiy giymatnianiglashuchunasbobningko'rsat-
mesgalLzatma«  Gkiitiad,usonjhatidenteskarishorabian
olinganmutiagxatolik glymatigateng:

+D, = +C

X
Tuzatmaokheshnatiasigaalgebrakaoshiad
Xeg= Xt( O
Ayimholardaanigratianioishuchunasbobningkorsatish
netiasinitzatmakopaytuvchigakopaytiishiozim:
X = ke X

10
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GO Jva kkopholardatajibausuiiyordamidatopiad.

Oldheshvosigainingoicheshxatolidariuiamingkeloc
W muniazam,_ tasodily va qopoixatoidarga
R — —

kattaliknigayta-gaytaoichangandao’zgarmashofiibgoladigan
yokibirorgonunboyichaozgaradiganoichashxatolgitLishuni-
ladi. Buxatolikaniqgiymatvaishoragaegaboladinamdauni
tuzatmalarkiriishbilanyo'gotishmumkin.
Kattalkniolchashnatijasidaoingangiymatgamuntazamxa-
tolikniyo‘gotishmagsadidago'shiladigan giymattuzatma
aeed
I@HMqaytaqaytao‘UastﬁaBsodﬁonganmoﬂlash

korsatishiariorasidagiengkatiafarqoichashasbobining

ased  deyldKorsaMainingvaissyesioldenayageniaet
talknimalumbirmigdorgachaasta-sekinashirbvakamaytinb
aniglanadi. KorsatLMarvariaisiyasioichashasbobiningmexa-

sababiikelibchigadi. KorsatLManvariatsiyasi( Bolchashas-

ebicbenremeichmetnihiosbtiode oo
asbobiningasosyyolqoyladiganxaiolkaymatidancshibket
mesigiozim:

bunda D X—ashobko'rsatishidagiengkattafarg;
X.va X —ashobshkalasiningyugorivaguyigiymatari.
11
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Ofchashanighbofishiuchunxatoligikichikboiganashoblar-
danfoydalanishlozim. Texnikolchashiaruchunyolgoyladigan
xatoligibelglangangymatdan ashmaydiganashoblardanfoyda-

vaboduawbadargaboglqbolganludwunolchashasbobinlng
asosiyvagoshimchaxatolidaritushunchalarikiiigan.
Olchashashabiuchuntexniksharoitiarimkonbergan, maxsus
yaratigannomalishsharoitidayofgoyiganxatolik asosly
xatolik  deyiladi. Atrof-muhitning normal sharoitideb, 20°C
haroratva 101325N/m 2(760mm. sim.ust.) atmosferabosimi
gabuigiingan. Tashgisharoito zgarishiningasboblargaboigan
ta'siidankelibchigganxatolkolchashashobining go'shimcha
m ) - .- . . 0 .
Oldhashvostalarinngumumiashganxarakietistkesiasosiyva
go'shimchaxatolidamingchegaraviygiymatiaribllan, oichash

cronceES Hbod i
dalanadgan  aniglikkassidan iborat. Oflchashasboblariuchun
yolopyiaciganasoslyxaiokardnegarakarikeliigan(ishy)
xatoiikarkorinishidaberiganguyidagisoniargatoridanolin-
s
;1520253456110 ",

bunda n=1,0;-1;-2vah.k.
OlchashashobininganigiikidassifoiZardahisoblanganeng

ketiakeliigarxaioidateng
ye=x(D ( qu- Xp))-lOO%, O
bunda yt—ashobningkettiganasosiyxatoligi, shkalakoia-
mida%daifodalanadi;

D,,—asoslymutiagxatoligi.
TurolchashashabariuchunDavatsiandartidatrianiok
Kassarigabuigingan. Uarashobningsiierilatidakotsatiach

12
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Masalan, issgiktexnikasidaoichashashablarigabelgianadigan

asosiyxatolidaroitachaquyidagicha:
Texnikashoblar —=+(1, 2,5) % vayugori;
Nazoratasboblari —* (0,6, 1)%;
Laboratorlyanamunali
vaetalonashoblari —+ 0,6 % vaundan past.
: Is_ S'C’I & ;Ii EI SI'ES. IC:IdE. "“IEI' 'IC’ 1|t|sslel.galc:i EI dl i

Masalan, ashoblaming asosiy xatoliklari+0,6 va+1,6%ga
tengbotsa, ularshungamuvoiq0,6val,6anigikkiassigate-
oehboed
» b VG e BLriokelilcenaso.

Ma’'lum aniglik klassiga ega bo‘lgan texnik asbob bilan
olchashda uning mutlaq asosiy xatoligi D L(Q)tenglamadan
topied englatianislyxaiolg yeslasbrbrigXloisshiEa

s qyickgiiocoe! i

y=D ( X,— X) X ©

Taybadicheshiaidaishonchinaiigamioshudhunkoisat:
giymatiardanmuntazamvago'pol xatoliklar olibtashlangandan
keyinuninganigiigiyuoorioTtachaariimetkgiymeaticinadiva
odgraipsiaicacpbudined

Xyq = 2 %2 22 % 1)

bunda X, X,.. X —ofchanayotgankattalikninggilymatiari
OBl
n—ashobko'rsatkichining ochangansoni.
Xy Koo X aiymatarfacattasodifiy xatolikdardaniborat
boflib,ulaming X, dymatihagioiycgymatdanogishi,gancha
kopolchashlarotkaziganboisa, shunchakichikboladi.

13
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Bundaxatolik nazariyasigako'ra, ganchako'poichashlar
otkazisa,undamutiaggiymatitengboigan, fagatishorasinar
xiltasodifiyxatoliklar shunchakopmartauchraydivao’zaro

yoghoibkeiad.
Olchashkattalidariayimaiymeatiarining X, danogishi
quydegiifodalardantopiad
E= X X
E= X- X )
n: )<n- )<0‘n
X, Odipind Ecginoagseky it s
tengboshikerak
S E=0. 3
o ——— X, retiringariciginiel
digan ortachakvadratikxatoliks,ehtimoliyxatolik r vaeng
kattayolgoyigan(mumkinboigan)xatolik llaminggymeat-
rmniquydagiengamalaroggiitoplact
_ [ErE e
0= k\/ n(n-1) ! (14)
o [ErE . E
P= 19\/ n(n-1) ’ @
A = \/E12+E22+...+En2
=m n(n-1) ’ 1)
Yugonidagi(14)—(16)tengamalardagi k, v, nkoefiisyentar

gymati  n- 1gakoramaxsusjadvallardanolinadi.
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1.3. HARORATNI O'LCHASH VA HARORAT
SHKALALARI TO‘G‘RISIDA UMUMIY

MA'LUMOTLAR

dayjsmharoratiniboshoafizikkattalidar, masalan, uzunik,
hajm, ogirikyokivagt, kabibevositaoichashmumkinemas,
judemas. Shuninguchunharoratoichashningmutiagbirligida
ifodalanmaydi.

Jsmningharoraiiniolchashboshog,yanitermometrik(shch)
moddafizioaususlyatinngozgarishigakorakuzatishyofibian
amalgaashiriladi. U gizdiriganjismbilantegishib, mallum
vagtansongissgikmuvozanetiomatiad.

Ofchashningbunday usuligizdiiganmuhitningmutiagharo-
gandastabkiharoraiganisbatanharoratiarfarginikor satad.

Qizdrishjarayonidamoddaningichkienerglyasiozgarishitu-
fayliuningbarchaifizikxususiyatiariamaldakopyokikamda-
rajada haroratga bogfigbo'ladi,ammouniofichashuchunbu
xusLsyaliardanbeizraritanisbonedi uarherorainzoaishi

bilanozgaribboradi, boshgaomilarulargata'sro'tkazmaydi
hamdanlsbatan osonvaanlqolmanadl Butalablargalshchl

heroat - (empe-

energetkravshanlig; ularharoratoichashasbobvaquriima-

Biinchibolbharorainioichashiashohi1598- viGalleyto-
monidankashfetigan. Undanso'ngFarengeytvaboshgaoimiar

tomonidan boshga termometrlar ham yaratilgandan so‘ng

ReomyurvaSelsiyshkalalaripaydoboldi. Buharoratshkalalari
quyidagichao'matilgan. Ikkitatayanchyokireper nugtalar

tanlanadi. Odatda buning uchuntozamoddalamingfazoviy mu-

15
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S N
bianiodsbareck
T= T+ kC, )

bunda 7 —nbitarepernugtasiningharoratiglymeati;
C—termometrikxossaning Tharoratdagigiymat;
k—proporsionalidkoediisiyent repemuciaiaidaharn-
ratvatermometrik xossagymatiarigakoraanig-
bred
Tabiatdahajmiykengayishivaharoratichizigiboglangansu-
yugikarboimaydi. Shuninguchunharoratningko'rsatishiter-
mometrgasolinadiganmoddaning tabiatiga bogliq. Fanvatex-
nikaningrivojlanishibilantermometrgasolinadiganmoddaning
birortaxususiyatiblanboglanmaganyagonaharoratshkalasini
yaratishzaruratipayooboidi. 1848-yidaingizfizigiKeMin
termodinamikaningikkinchigonuni(Kamoningideal sikl)aso-
sdayangiharoratshikalasnitakifgidi. Termodinamikharorat-

lrshkalasningtengameasi

Q/Q= T/ T, (19
Butenglamadanshuniko'rishimizmumkink, issiglik dvigatel-
ningteskariskidaisitgichdanberladiganishchimoddaning Q
ssgikmiodomingisifediganjsmgaundanotedigen Qsstr
kmicdonganstetisigichvaisiiedoenismningfeget AL
T, haroratlar nisbatiga proporsionaldir. Qva  Qningmalum
miqdorlarida T, gaaniqgiymatniberio, T ning  dastabkigyma-

tini (18) tenglamadan topishimiz mumkin.

Shundayqjiib, KeMintarafidantakiifaingantermodinamik
shkalatermometrikxassalargabogfigemas, birogharoratniame:
lyotheshdabaznoguiayidkemikelitochoprared Buhoket:
daissigikningmalummigdorinioichashgatogrikeladiyoki
reslgazblanioidnigantermometiardanfoydalanigandaharo-
ratning harganday giymatigaturituzatmalamikirtishlozim

boed
ratshkalasi (10@—68) go'llaniladi. IOG—68 gako'ra
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t°C
100

2-rasm . Suvningfazali
holatiarichizmasi(mas-

shtabsiz tasviri). B—
bugfiezas, S—suyuoik

1 —uchlik nuqgta, 2—
muzning erish nugtasi,

3 — suvning gaynash
nuoesi

0

asosyharoratdebtermodinamikharorat Tolingan, uningbirigi
KevinK—1/273,15suvninggattic, suyuqvagazsimonfazalari
orasidagi(suvning uchlik nugtasi) muvozanatining termodina-

mikharoratigismidir (2-rasm).

1I0@ — 68 shunday tanlanganki, u bo‘yicha o‘lchangan
harorattermodinamik haroratgayaginboladivaularorasidagi
ayirmazamonaviy o'lchash anigligi chegaralarida bo'ladi.

IO —680'zgamas, aniqtiklanadiganturg unik haroratlari

tizimigaasoslangan

3~
B
S
S
. 1
2
630 101325  p, N/m?

110@ — 68 shunday tanlanganki, unda bu shkalada

olchanganharoratzamonaviyolchashvositalariblananiqigi
taminlangantermodinamik haroratgayaginbo’ladi.

110@ — 68 yondosh gayta tiklanuvchi muvozanat holatini
sionashoblargaasosiangandir(-259,34dan+1064,43°Cgacha).

1I0@— 68 haroratni o'lchash uchunmo'jallangan barcha
asboblamidarajalashuchunmajburiyjory giingan. Bilamchi
vaikkiamchiozgameasnugtalarvaetalonasboblariyordamida
Daviatstandartgomitasitashkiotidaharoratnianiqoichashva
boshgaashoblamitekshirishuchunxizmatgiladiganofichash

2—R. T. Rahimjonov, Sh.Sh. Shoyunusov
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1I0@ — 68 ning eng muhim o‘zgarmas nugtalari (haro-

retier)1- jpcheldaberigen

Liadal

MPTSH — 68 NING ENG MUHIM O‘ZGARMAS NUQTALARI

(HARORATLAR DARAJASI)

N uata Haroratlarga
N q M uvozanat holatlari berilgan giymatlar
K °C
1. Vodorodning gattig, suyug va gazsmon fazalari 13,81 | -259,34
orasidagi muvozanat (vodorodning uchlik
nugtasi)
6. Kidorodning suyuq va gazsmon fazalari ora- 90,188 |- 182,962
sidagi muvozanat (kislorodning gaynash nuqtasi)
7. Suvning gattiq, suyuq va gazsmon fazalari 273,16 0,01
orasidagi muvozanat (suvning uchlik nugtasi)
8. Suvning suyuq va bug'ssmon fazalari orasidagi 373,16 100
muvozanat (suvning gaynash harorati nuqgtasi)
9. Ruxning gattiq va suyuq fazalari orasidagi 692,73 419,58
muvozanat (ruxning gattiglashish nugtasi)
10. | Kumushning gattiq va suyuq fazalari orasidagi 1235,08 | 961,93
muvozanat (kumushning gattiglashish nugtasi)
11. | Oltinning gattiq va suyuq fazalari orasidagi 1337,58 | 1064,43
muvozanat (oltinning qattiglashish nuqtasi)
XorijlyadabiyotardaharoratniKehMin(K)vaSelslygradus-
da(°C)ifoc_ialarisHbianbigav§qﬁ-vaqibianFaenggt(‘jF)
vaRenkin (°Ra) graduslaridan ham foydalaniladi. Farengeyt
shkalasi (u Angliyava AQSHdafoydalaniladi) muzning erish
nudtasi(32°F)vasuvninggayrnashnugtasiga(212°F)asoslangan.
Xalgaroamaliy shkala, mutlag termodinamik shkala, Farengeyt
shkalasivaRenkinshkalasiboyichahisoblanganharoratmuno-
etiouvidacicha:
n°C=nK-273,15=5/9( n°F-32)=(5/9) n°Ra-273,15;
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nK =n°C + 273,15 = (5/9) n°F + 255,37 = (5/9) n°Ra, (@9
bunda n—tegishiishkalaboyichagraduslarsoni.
Haroratniofchashqurimalari .Haroramiofchashsohasi
shartiikkigismgabofinad: termometriya, yan temomer  deb

nomlanadiganashoblarda500—600 °Cgachaharoratianiglashni
oZzichigaoladiva ' yan promer  debnomianadigan
ashoblardayugoriharoratnianigjanishiolbboriadi.

nadi;  kengayishtermometrlar, manometriktermometar, elek-
trikoarshiktermometiari, termoelekiriktermometrianvanur-
brishprometia (@4pc\al).

Termometrlarkontaktlivakontakisiz termometrlargaboli-
nadi. Kontaktlitermometming sezgirelementibevositaoicha-

nayotganmuhitgategibturadi.
Pirometr  bukontaktsiztermometrbofiib, uningishlashigiz-
diiganjsmningissgiknulanishigaasosiangan.
2-da
Sancatdaharoratiolchashvositalaridan
foydalanishchegarasi
O'lchash O‘lchash vositalarining turi Davomli foyd_alia-
vositas nish chegaras, °C
Kengayish Suyugqlikli shishali termometrlar -200 600
termometrlari
M anometrik Gazli -150 600
termometrlar Suyugqlikli -150 350
Bug'-suyuqlikli (kondensatsion) -150 300
Termoelektrik | Termoelektrik termometrlar -200 2500
termometrlar
Qarshilik M etall o‘tkazgichli garshilik —-260 1100
termometrlari termometrlari
Yarim o‘tkazgichli garshilik 272 600
termometrlari
Pirometrlar Kvazimonoxromatik pirometrlar 700 6000
Spektral nisbatli pirometrlar 300 2800
To'lig nurlanish pirometrlari -50 3500
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Termokomplekt  deb, 0'zining shkalasigaega bolmasada,

termometrdanvatermometming chigishsignalinisonligiymatga
ozgartiruvchiikkilamchiasbobdaniboratoichashgurimasiga
akd

AW

EBREBwow~ow®m

NAZORAT SAVOLLARI

Issoikexnkasdaoichashiamingmagsadivavaziesinimalardaniborat?
Issjiktexnikasiasboblarivaavtomeatiashirishvosialariishinigays
boshgaruvorganinazoratqjladi?
lssigiktiexnkasiashobariogysibelgiarigakotatasnitaned’?
Bislondanboshgaoicheshvosiaangafizkkatiallningoichamiuzatish
tizimigandayqjiibamalgacshiriiaci?
Ofchashashobiningshkalasicaysielementiardantashkittopgan?
Ofchashxatolikariningkelibchigishsabablarinimadaniborat?
Qandayolchashxatolidariniblasiz?
Ashobninganiglikkiassidebnimagaaytiadi?
AsbobkorsatuMarningvariatsiyasitogtisidanimablasiz?
Asbobningoichashigaysixususiyatgakaracibboriladi?
Qandayharoratshkalaariniblasiz? Uamiatifiabbering.

110@ — 68, bu nima?
Haroratniolchashquimalaritogrisdanimalamibiasiz?
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2-bob
HARORAT O‘LCHASH ASBOBLARI

2.1. KENGAYTIRILGAN TERMOMETRLAR.
SUYUQLIKLI SHISHALI TERMOMETRLAR

Suyugiikitermometriamingishlashprinsipitermometrichi-
gaomatigantermometrsuyucighinghajmiharoratkotariishi
yokipasayishidaozgarishigaasoslangan. Suyugikitermometr
shishabalon kaplamaychavazahirarezenuaridanborat Ter
mometrikmoddaning ballon, gismankapillarnaychadavazaxira
rezeuatidagibo'shgsminertgazblantoldadiyokivakur
umdabo'lishimumkin (harorat +100 °C dan pastbo’lganida).
Toldrigankaplaryokishkalabolinmasningyugariboiinma-
sidanchigibturgankapilarnaychaningbirgismitermometming
otagzibketishidanvabuzibaoishidanhimoyadiiadi Rezer-
harorati SeISIygradugdadaraJalangan kapillardagisuyuglik
sathinngholatigakoraaniclanad.

Konstruksiyasijihatidansuyugiikitermometrariiiturga,
tayogchashakidagivashkalasichigaomatigantermometriar-

gaboiinadi(3- rasm).
Shkalasiichigaomatigantermometriarda(3- a rasm)kapilar
naychas  Zingichkabolib,rezervuari Ikengaytirigan. Shkala
Tayogchashakidagitermometr(3- b rasm)gaindevori,tashqi
diametri6—8mmgatengqilibtayyorlangankapilarnaychadan
borat Uamningshkelashevosialgpiamingstichoaggbned

Suyuglikitermometriarorasidaengkoptargalganisimaobl
termometrlardir. Kimyoviy tozasimobtermometrik moddasifa-

21

www.ziyouz.com kutubxonasi



3 rasm .Laboratoriyasimobli
termometrari. a)shkalasichiga
ometigen; bteyoqchal

tidagatorafzaliikdargaega:
haroratiamingkengoraligida
suyugikbolsa-da, ushishani
hollamaydi, tozaholatdaesa
osonalinishimumkin. Simob-
ningkengayishkoeffitsiyent
nazaridan uning kamchiligi
hisoblanadi, buesatermometr-

o‘lchash chegarasi-35 °C,
yahismobningooishharorati
bilan belgilanadi. Yuqori
oOlchashchegarasi600°Cesa
shishaningmustahkamiigitav-
b shitenbegbredNomd
sharoitdasimobning gaynash
harorati356,58 °Cnitashkil
etishiniinobatga olsak, yugori haroratlamioichash uchun
moafiallangantermometriardasimobningvakapillarnaychaning
500 °Cgachabolgantermometriaruchungazningbosimi20bami
(20-10 °N/m ?)tashkiletadi.
Simobdantashaari, shishalitermometriardatermometrikmod-
dasifatidaboshgasuyugiikiar, jumiadan, metiivaetiispirt,
kerasin, petroley i, pentanvashukahiorgankmoddalarham
ged
Organiktermometrik suyugliklardaniborat shishatermo-
metrlarasosan-200°C dan+200°C gachaharoratintervalida
ishlatiladi. Ammobusuyuglikdarshishanihollaydivashuning
22
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uchundiametrinisbatankattakanalikapilariamiishiatishni
12200201

Suyugikishishalitermometlamingafzaliidarigaoichash
ningyugarianioig, soddaligivaarzonigikiad Kamchildari
shkalaning nisbatanyomonko'inishi, ko'rsatvniamaldauzoq
masofagauzatbboimasigisababliuiamingavtomatikcaydaiibo
bolmasligihamda sinishitufaylitermometriamita’mirab
bobmesiod.

Hozirgivagidashishalitermometriamingquyidagituranidan
foydeened

1 |d1gasH<alapylashunlgantemksrnobiterrrm1etnar

2. Tayoqchaichigashkalajoylashiiganiaboratoryasimobi
termometriari-30dan +600 °Cgachaharoratiamiofichashga

mofjallangan, shkalabolinmasining giymatio,1va2°C.

3 Suyugii(smobiemas)tiermometiiar tayoodhal, oichash
chegaralari-200dan+200°C gachabo'ganhaldachigariadi.
ShkalabolinmasininggymatiO,2dan5°Cgachaboiganxari.

4.Simobliyugarianigikivanamunalitermometiiar, oichash
kolamitor(4dan50°Cgacha)vashkalabolinmasininggiymeati
0,01dan0,1°Cgachaboiganturari.

5.Smoblielektrkontaktitermometriar-30dan300°Cgacha
haroratniolchashgamoialabdhicariad.

6. Maxsustermometriar: tibbiyot (maksimal), meteorologik
(maksimal,minimal, psixometrik, tuproggaodvah k))vaboshoa
magsadargamofalanganturiari.

Texnktermometiamingyolgoyiadiganxatolikiarishkala-
ningboiinmasidanortmasigilozim. Boshgaturdagitermometriar
uchunyolgoyladiganxainikchegarakriexnkislbiargakora
belgianadi, ularbittaboinmagiymeatidankattabofishimurm-
kin.Masalan, bolinmagiymatiO 5 °Cgatenglaboratoryater-
mometiariuchunyo’goyiladiganxatolik chegarasi+1 °Cni
tashkilgiladi,bolinmagiymati0,01 °C gateng namunaliter-
mometriaruchunyolqo'yiladiganxatolik chegarasi+0,05°C
niashidoledi
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Shishalitermometriaruchuntermometrik
moddalar(suyudjikiar)

2.2. MANOMETRIK TERMOMETRLAR

Manometrktermometriamingishlash prinsipigemmetik ber-
kiigentermosistemadagibosim( p)ningharoraigabogicigoa
asoslangan. Manometrik termometrning chizmasi 4- rasmda
korsatpn

Asbobningtermosistemasitermobalion 1, kapilarnaycha(
vamanometrikprujinadaniborat. Uningbiruchikapilarbilan,
boshgasi,yanikavsharlanganuchiesaoichashashbobining
korsatkichibianuiangan.

Manometrktermometriarishchimoddasigako'ragazli, su-

yudgikivakondensatsion(bug-suyudikiitermometriargabol
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4- rasm .Manometriktermometrning chizmasi.

nadi. Bu ashoblar suyuq vagazsimon muhitning—200° dan+
600°Cgachaboiganharoratinioichashgamoijallangan.

Ishlatishjarayonidatermometrtermoballonio’lchanayotgan
muhitgatushidiadivatermoballondagiishchimoddasiolchana-
yotgan muhit haroratini gabul giladi. Bunda termosistemada
o'lchanayotgan muhit harorati bilan belgilanadigan bosim
o'matiladi. Haroratko'tarilishibilan bosimortadi, harorat
pasayishiblankamayadi.

Ishchimoddasibosiminingozgarishiegiuvchankapilaror-
galimanometrik termometming bir gisminitashkil giladigan
olchashasbobigauzatiladi. Olchashasbobiprujinalimanc-
metrdir, umanometrik termometrtermasistemasidao’'matilgan
bosimnioichashkolamigahisoblanganboladi.

Gazlimanometrik termometrlar -200°Cdan+600°Cgacha
haroratnioichashuchunmofjallangan. Gazlitermometrlarda

Gazbosiminingbinl(0zgammas) hajmdaharoratgabogfic
igiquydagitenglamagakotaanigianadi:

p= p,(+b 1),

bunda pva p,—gazning tva0 °Charoratiardabosimi;
I ol il oefiisiyent:
b—1/273,15.
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Gazimanometiktermometrshkalasiningtenglamasinamchi-
Zofookck
P P= Bl t- )W+ 1) “)

bunda pva p,—termometrshkalasiningboshlangich t , Vaoxirgi
t ,haroratiangatogikeladigangaziosimiari,

Gazi manomemktermometrtermoballonlng uzunligi400mm
danortmasigilozim, uniningdiametriesas,8,10,12,16,20,
25va30mmligatordantanlab olinadi. Kapillaming uzunligi
0,6dan60mgachabolishimumkin, Haroratxatoliginikamay-
tiishuchunayrimaoichashashoblariichigatermokompensatoriar
areied

Maxsustayyoriangangazlimanometriktermometrar0°Cdan
past haroratlarni ham o‘lchash uchun gollanishi mumkin.
Masalan, vodorod gazlitermometr -250 °C gacha, geliyligi
esa-267 °Cgachaharoratlaruchunishlatiishimumkin.

Suyudliklimanometrik termometriar -150°Cdan+300°C
gachaharoratniolchashuchunmofjallangan. Termosistemani
toldiradiganishchimoddasisifatidasimob, propispirt, meta-
kdlovaboshopsuyudidarishiatiad Ofchashsistiemasitemo-
metrikmoddabilanyugori boshlangfichbosimda (to'ldirish
vagiidagiharoratda)to'driadi Buholboishehimoimavud
go'shimchaxatolikdamisuyuglikninggidrostatikbosimihisobr-
dankamaytiishuchunzarur.

AtroFmuhitning haroratiozgarganidasuyuglikiitermometr-
laming manometridavaaynigsa kapillarda, termometrik mod-
daningtermikengayishihisobiga,go'shimchaxatoliknosibota-

di. Harorattufayfipaydobotadiganxatoliknikamaytiisshuchun
termoballondagitermometrikmoddaning migdoriniuning kapillar
vamanometrdagimigdorigakoranisbatankoposhiishgaharakat
giinadi.Bashgachadjiibaytganda, termoballonningish hajmi
kofpaytirib, manometiningishelementivakapilariningichki
olchamikamaytidadi.

Suyuglikimanometriktermometrlaming shkalalariozgammas
bolinmaliboladi, chunkiozgamrmasbasimdasuyugiikbosimining
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Kondensatsion manometrik termometriar -50°Cdan300°C
gachaharoratni o'lchash uchun mofjallangan. Termoballoni
hajmining taxminan 3/4gismiasongaynaydigansuyudjik bilan,
golgangismiesashusuyudlikningtoyinganbugfibilanto’id-
rigan. Temmoballondagisuyugiikmigdorishundaybolishikerak-
ki,bundaengyugoriharoratdasuyugiikninghammamicdoribug*
gaaylanbketmasigilozim. Ishchisuyudiiksifaidafreon —22,
propilen, metilxoridi, atseton, etibbenzoldanfoydalaniad.
Kapillarvamanometrik prujina odatdaboshgasuyugjik bilan

:0)
Kondensatsionmanometrik termometrardaquyidagigo'shim-

chaxatolidaribofishimumkin.

1. Gidrostatikii Eermoballonvamanometming hanxilbalan-

2 Almosferai(almosferaboamnrgoZgarshlhsoblgaayL
nigsa,shkalaningkotariishiboshianshida)

Kondensatsiontermometamingshkalasigaynashharorativa
tegshibosmorasidegibogianshchizofemesigiuiayitekss
emas. Shkalaningishchigismiuningyugorigismidajoylashgan
boladi. UlanuvchikapilaruzunigitOmgayetadi.

Maxsustayyoriangan kondensatsiontermometrlar o'tapast
haroratiamiolchashudhuncplaniad Gelyblantoldiigan
kondensatsiontermometriar, haroratlarni0,8 K dan boshlab
oichashuchunishiatiadi.

Manometrktermometriar tuziishining soddaligivaavtoma-
tiyozishiblanayalibturadi muhimatzalilkkaridanyanalbri
yonginvaportiashxaviiborbolgansharoiiardafoydalanish
mumkinligidir. Uningkamchiildarisistemaninggermetikiigibu-
Zigandatuzatishgiyinigivakophalardatermobalonoicham:

Gazlivasuyugliklimanometrik termometriarning aniglik
klassi-1;1,5va2,5; kondensatsiontermometriamiki-1,5;
25va4.
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2.3. TERMOELEKTRIK TERMOMETRLAR

Termoelekirktermometrlamingishiatiishitermaojufttermo-
elekiryurituvchikuchining (TEYK ning) haroratgabogfiiligiga
asosangan.

Buashobtexnkaningturisohalarivaimiy-ekshiishishia-
rida-200°Cdan+2500°Cgachabolganharoraiamioichashda
kengaolniadi

TEYKikkixilmetall simdaniboratzanjirda, ulaming kav-
sharlanganjoyidaharoratiarfargihisobigahosiboied.

BinduzunikdegikkixiotkazgichdaniLiziganzanidagi

Eft; t)= e t)r et )
eft)=- ey t)
bofishiniinobatgaoisak,unda

Eft: t)= ety eft),

bunda e, ( t)—harorati tbolgan  Aotkazgichdan Bo'tkaz-

gehgaotadgankonektipoensialariar;

tO
{
A B M
t G off
A
t

a b

5 rasm . Temmoelektrikzaniitar. a) tva t haroratardaikkiotkazgich
uchun; b) t haroratdaucho'tkazgichuchun.
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6- rasm .Termoelekirk

zanjrgauchinchiotkazgichni
ulashchizmasi:
t t aemoutkavshaininguchiga
ulash;  b)termoelekirodlaming
2 b .

e,{ t )—harorati t,bolgan  Bo'tkazgichdan Ao'tkaz-
gichgaotedigankoniakiipoenseleriard
Agarkavsharanganuchlamingharoratibirxilbotsa, TEYK
nolgatengbo'ladi, chunkiikkalakavshardahamhosilbofgan
TEYKninggiymatibir-birigatengboib, 0zarogarama-garshi

tomongayo‘nalgan bofadi. Demak, t=t ,bolsa,unda
Eft; t)=0. e
Agardauchotkazgich A Bva daniboratoichashjoyini

bindlharoratdazanjimituizsak, undaenergiyaningsagianish
gonunidan TEYKningyig'indisihosilbo'lishinikutmasakham
boladi. Buhoatdaelekirenergiyaissigikenergiyasidanhasi

boted ssoikenergyesiesabuhodategetharretarargiden
hosibolishimumkin:
Exdt)= edt)r i)+ €J1)=0, @
elt)+ eft)=- e t) (29)
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Ikkinandotkazgichdan termoelektrodiardan) iuziganter-
mojuftzanjiida TEYKniolchashuchunolichashashobitalab
etiladi. Asbobningulanishiuchinchiotkazgich Aningzanjrda
paydoboishinitaozoetad Uchindhiotkazgichnizanigaukash
uchunikkixilusuldanfoydalaniladi: ulanmalardan biridagi
zanggaulesn(6- rasm, a)yokitermoelektrodiardanbiriniuzish
Grasm, b

Birinchiholatdaasosan (kopgollaniadi)uchinchiotkaz-
gdhniulashjoyiharoratitermoeiekirodiaruchiningharoratariga
teng, ikkinchisidaesa t nomalumaymatgaega.

Issigliktexnikasiningayrimmasalalarinihal giishuchun
haroratni olchashdatermoelektrik termometriarni har xil
ulash usullaridanfoydalaniladi. Ulardaneng ko'ptargalgan
usulaributermobatareyavadifferensialtermajuficiir (7- rasm,
ava b)

Termoelekirktermometriamingozgartgichkoefiitsyentini
koipaytirishuchunbirnechtatermojufiniketmarketulanishidan
(termabatareyadan)foydalaniadi. Bunda,termouftarbianhosi
giinayotgan TEYKbir-biigago'shiadi,yani ntatermojufidan
tashkiltopgantermobatareyaning TEYKialohidaolingantermo-
juftning TEYKidan nmartakopboladi.

7- rasmdatermoelektriktermometmiolichashasbobigaulash
dhizmaskorsatigan.

oA
P
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Temoabatareyaliulashusuidankamfarggiuvchiishchiharo-
rai  t nivaerkinuchlaridegiharorat t ,niolchashdafoydalant
b

Ikinugtaorasidanharoratfarginioichashuchundifferen-
sialtermoelektrik termometr qo'llaniladi. U garama-garshi
uanganikkiabindtermometrdantuiogan. Agarharoratiariarng
olchanayotgannugtalamingharoratigaozarotengbolisa,unda
o'shanugtalardatermometr hosilgiladigan TEYKlarhamteng
bolad. Bundayholdatermometrdagizanjrtokindigatengbola:

di, chunkigarama-garshi ulanganda bir termaojuftning TEYKi
boshgatermojuftning TEYKibilan kompensatsiya gilinadiva
olchashashobinainikorsatadi Agar tva t, haoetartuicha
boba,ufddaqaysmualylmboistgaqarabharoraﬂar
fergigaproporsionalboiganzanirtoldbiroryonaishdaocedi
vabuniolchashashobiko'rsatadi.

Ayrimhollardaikkitanugtadagiharoratiarfarginiochash
zaruratiboladi. Buholatdatermojuftningishchikavsharinug-
telaminghiida, bo'shuchiariesaboshganugialaridajoylashad.
Bundatermometrdahosil giinayotgan TEYK ishchikavshari
vabo'shuchiari t ,haroratiaribiananidlenadk

Ht; t)= et) €t)
Agarda t -t haroratlarintervalida TEYKningharoratgabog™-
igihizgogerish okt " o7
lamaquyidagichaboladi:

Ht; t)= k(t - t).
Bundayiogfichizc simarsival I e
haroratlarfargi20—25 °C dan oshmagan holuchunto'g'rike-
b

T e . e ”
ko'psonlitermoelektrik materiallar toza holatdavahar xil
kombinatsiyalardamavudbolib,ulamitermoelektrodiarsifatidia
ishlatishmumkin. Ulamingorasidantermoelekirodmaterialami
gjratiboishuchunbittameaterialganisbatannomalelekirodni
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vauningtermoelektrikxassalarinianiglashzarur. Normaltermo-
ek chunmeeraisiicapinacebugingan UKITyo
Barchamateriallaroziningtermoelekirik xassalarigakora
mushatvamanfiygabolinadi.
Musbat debshartiaytiadiganmateriallardaplatinabilan

juftdaissiquchidantok t >t  haroratlarda) platinadanushibu
materialga ogadi. Manfiylarda esatokteskariyo'nalishda
ooedi.

Zamonavyoichashtexnikasitermoelektrikotkazgichlartay-
yorlanadiganmateriallargakopdankoptalablargoyadi,ammo
butalablamijudakamturdagimaterialarginagancatiantiradi.
Asoslytalablarguyidagiardaniborat

1. Materiainingtermoelekirikxossalarichegaralanmaganvagt
davomidaozgarmaslgi.

2.Hoslgiinayotgan TEYKning kattagiymaigaegabofishi.

3. Yuqoriharoratiarta'siigachidamiiik (misoluchun, vis-
mut TEYKni kattagiymatda hosil giladi, ammo erish harorati
+270°Ckichikbolganitufay, uniishiatibbomayd).

4. Katta elektr o'tkazuvchanlik (bungako'rakremniydan
amaldafoydalanibboimaydi).

5.Bndtarkibigoishmalamigaytacishmumkinig.

6. Texndogkishiovberishosonigi.

7Azong.

Odatda, bi-biigamosikkimaterialarianiabolinadivaular
malumtermoelektrikxossalarigaegaboigantermojuftnihosi
ced

Olchanayotganmuhitgatuishirigantermoufiningo’zarobog-
langanuchiari ishchiuchlar debataladi. AroFHmuhitda(@imos-
ferada) ulargaodaidaoichashasbolbidansmiaruanadiganudhar
bo'shudhia debayiiadi

Standartargabinoanquyidagistandarttermoelektriktermo-

ook i ik kel
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Standarttermoelektrik termometriar

) Yugori o'lchash
Termoelektrik Dg;%?';‘m O‘Ichash chegarasi
1 termometr yangis chegara- | 704 vagt | Qisqa vaqt
termojuftining turi (eskisi) s, °C qo'llani- qo'llani-
shida shida
1. | Mis-kopelli — -200 100 600
2. | Mis-mis-nikelli T -200 400 600
3. | Temir-@ipnieatiaho boflmagain metallarélh tdyyoridigan 1 dar9e0
4. | xrod ometiarigrivatkenuyghiaiinosiego 800
5 Ni k I r:Y K[I i millfémlbfa Il(J)O" Jbil'bb7i60 900
B exrr?dan"]q”' Slahgan -
6. | N IkelXr?imanﬂﬁgachasarabo‘tilganterrmr’r%mamaokéimuvchi 1300
adli. Tiklanuvchiaimosferadabutenmo-
7. YKiifgkatta p'zgefishitifayiiksiigy 1600
8. | Platinorodiy (30%) — Al P) +300 1600 1800
plat¥nBrb&aATeayeyh.Sh. Soyunusov 33
9. | Volframreniy (5%) — Ad 0 2200 2500
volframreniyli (20 %) www.ziyouz.com kilitubxonasi




Ishlatish qulay bo'lishiuchuntermoelekirik termometriar
maxsus himoya g'ilofi bilan berkitiladi. Bunda quyidagi
muammolarhal giinadi: termoelektrodiami ofchanayotganva
elektrod vatermoelekiroddan chigibturganuchlariniifios-
lanishdan va mexanik zararlanishdan himoyagilish; termo-
elekirktermometriargakerakiimexankmustahkamiikniberish;
texnologkgurimagaomatishvatutashtiruvchisimiamiulash

Temoelektrik termometmiofichashasbaobibilanulaydigan
simlarshunday materiallardantayyorlanadiki, ularozarojuft
bofib, ulangantermoelektriktermometriar EYKnihasigiiad.
Bundaytalabtaxminan 100 °Charoratbilanchegaralanadi, bun-
dan yuqgori haroratda termoelektrik termometr va ulanish
simlariningtavsiflaribir-biridanfarqgjiishimumkin. Bunday
bofishigayolgoyladi, chunkiulaydigansimiamingharorat,
odatda, yugoribolmaydi. Ko'rsatigantalablar bajariganda
termokompensatsionsimlar termoelekirik termometmi (termo-
bo'shuchlariesa TEYKniolchashgamoljallanganasbobning
Kemmalaridabofibqoladi.

Uzaytiruvchitermoelektr simlar bir simliva ko'p simli
bolb, zoatsiyalivatashajigoplamayokicobigikgiibishiah
chigariladi, bujhoziashvayotqizishdaqulay. [zolatsiyalash
kalaridanfoydalaniadi. Izolatsiyadantashaari, simlarkoipin-
osed

Agartashgjielekiromagnitmaydondanvamexanik ta'sirdan
(0029201

Harbirsmmaterializolatsiyaningozrangigayokisimiar-
ningoramasivagoplamasirangidagisimlargaegabolad.
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2.4. ELEKTRIK QARSHILIK TERMOMETRLARI

Haroranigarshikiermometiariblanoichashharorato zge:
shiiginingozgarshxususiyatigaasosianadi Harorato'zgarishi
bianelekirgarshiiginingo’zgarishinitavsiiaydiganparametr
elekrgarshilknngheroratioefiisiyen deyiad.

Haroratkoeflitsiyent C 1vaK * lardaifodalanadi.Kofpgina
sofmetallaruchunharoratkoefiitsiyentio,0035—0,0065K 1 che-
garalardaboladi. Yarimo'tkazgichimaterialaruchunharorat
koefiitslyentimaniyvarmetalamikdanbirtartibgakop(0,01—
015K ).

Metalgarshiiktermometriariningsezgirelementi, odatda,
shisha, kvars, keramika, sudayokiplastmassadangjiingankar-
kasgaofalgansimyokitasmadaniborat. Zararianishdanhimoya
giishuchunkarkashiansimhimoyagobigigajoylashtiiadi.

Texniktermometrlamitayyoriashuchunishlatiadiganmate-
largagoyigantalablarigajavobberishilozim. Birinchidan, bu
daraiplashtavsitarningarcarorigiva,kkdndhidan,cgytaist+
bchigarishialahl. Agardabuiddtaialabdanbroriasibeiart
masa, undamaterialtexniktermometiamiseryadachigariish-
gayarogsizboied Qoigenbearchatelablar,yaniyugorisezgir-
ligi, katta solishtirmagarshiiikkabilarmajouryemas, balki
istalgan bolishimumkin. Hozirgipaytdagarshiliktermometr-
lamitayyorashuchunmis, platina, nikelvatemirdan, yarim
o'tkazgichmateriallar —germaniyhamdamis, marganes, kobatt,
magniyoksidiarivabashgalardanfoydalaniadi.
i).Uingichkasmshakida, turizolatsiyadacdinshimumkin,
Misninggarshiigiamaldaharoratgachizigiibogfio,yalni

R= R(+a 1), @

bunda Rva R—termometming t va0°Cdagarshiligr;
a—missimningharoratkoeffitsiyent;a=4,28+10 K1,
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Misoksidlanishitufayiiu200°Cdanortigboimaganharo-
ratamioichashdaqoianiad Misningkamchiiguningsois+
timadgarshiiginingkichikigici-r=0,1710 7 \Wemn. Solishtir-
magarshiliktermometriaming hajmiga—agabaritiga (ismning
enghkatiatashojoichamiriga)ialsretact soishimadgarshik
ganchakichikbo'sa, smshunchakopkerakboladi(shunday
garshilikni o'rashuchun), shubilantermometr gabaritiham
shunchakattabolad.

OzbekistonDavatstandartitalablarigakoramisdantayyor-
langan garshilik termometriari -200dan +200 °C gachaharo-
ralamiuzoqvagtdavomidacichashdagoflaniadi. Ularliva
llikassardachicariadi. Nominalgarshiidar0°Cda10,50va
100Wnitashkiletadi(ishlatishda R=53WiItermometriardan
foydalaniadi), ulargashartibelgiargoyigan: 10W,50Wva
100W.

Yolgoyiadiganasoslyxatolgiguyidagigatordantanianad:
02:03,05;1:2:35;10;20°C.

Ikkinchiklasstermometriaruchunu0,3va0,5°Cni,uchinchi
Kassuchunl1va2°Cnitashkilgjladi.

Platina—qimmatbahomaterial. Kimyoviy jhatdaninertva
sofhadaosonadinad. Piaiinagarshiikiermometrarinitayyor-

lashuchunmeaterialargacoyiadiganmaiunytalablargaioliq
javobberadi. Platinadantayyorlangangarshiik termometriari

-260dan +1100 °C gacha haroratlami olchash uchungofla-
red

Platinagarshiiginingharoratgabogfigligimurakkabbogia-
nishdaniboratbolib, 0dan+630°C gachaharoratoraligida
quyidagichayozilishimumkin:

R =R(1+ A +B ). @

0°Cdapiatinaligarshiiktermometriariquyidagicarshiic-
largaegabolishimumkin: 1,5,10,50, 100va500 W (amalda
R= 46Witermometriarishiatiad). Bugarshilktermometiari
uchunozgarishningnominalsiatistkiavsiigaquyidagibelg-
lashlar kiritilgan: 11, 5I~ 101,501, 100i va500i R=46W
garshiikitermometriarAd21 debbelglangan).
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Platinaningkamchiiklaridan biriuningtikanuvchimuhitda
nishidiir. Bu,aynigsa, yugoriharoratiardanamaoyonbolad.

Qarshiiktermometriarini (tEermistorlami) tayyoriashuchun
tiadi. Yarimo'tkazgichlamingmuhimaizaligiulaming harorat
kofitsiyentikattaigidy. Termogarshildartayyordashdaiitan,
magniy,tiemir,marganes, kobatt, nikel, misoksidiaryokibazi
metallaming(masalan,gemmaniy) kiistalariturixaralashma-
dabigakdagolenid

Yarnmo'tkazgichlitermometrgarshiligi(termorezistorgar-
shig)blenhararatorasiegibogiarnishauyidegichaiiodabanishi

mumkin:
R= RexpB(T,- T)( TeT).

Raymat T haroratdatermometrgarshiligibiananiojanadi,
Boiymatesatermometrtayyorlanadiganyarimo'tkazgichmate-
reipbooky

1,5Kvaundanyugori haroratlami o’lchashuchungerma-

-100dan+300 °C gachaharoratiamio’ichashuchun oksid-
lanuvchiyanmo'tkazgichmateriallardanfoydalaniladi. Yarim
otezgchiermorezsiolamingozoariishikodfisiyertaime-
telamdangingansezgrelementigarshikiermometiarinkiga

garaganda bir necha marta ortig. Ammo individual (yakka
tartibda) darajplashzaruratinaroratnioichashdayarimotkaz-
gchitermorezistodamikengoplanshimkonnichelkdabaoyad
Yaimotkazgchliiemmorezisiodarkoprogermosgrnaizatsya
vaaviomatikhimoyaqurimalaridagoflaniad.
Qarshiiktermometriariningtuziishi. Butermometriartermo-
element(sezgirelement)vatashai(himoya) qutidantLizigan.
Metalgarshiiktermometrariningsezgirelementi, odatda,
shisha(kvars, keramika, sludayokiplastmassadandjiingan)kar-
kasgao'ralgansimyokitasmadaniborat.
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Sezgirelementtermometruchi-

ningajscichiariga,olcheshiasbobi
ﬂ gaboradigansimlargaulangan.
Qarshiiktermometriariningtu-

" Zhi8 ramcbleliippnQash

oingensezgrekemeniioitikansl
Mexanik shikastianishdanvao'-
chanayotganyokiatrof-muhitning
zararita'siidan saglash uchun
sezgirelementhimoyaqobigi
joyleshtidgan. Ukeramikviuka
mentningguiogchalari Sizolatsion
keramkguvur 6orggliotadi. Shu-
laminghammasiolichashobyekiida
rezbalishiuitser 8yordamidaoma-
figanhimoyagfiof 7dajoyleshr
gen

Himoyagilofininguchidater-
mometrning ulaydigan uchi 9joylashgan. Uchida termometr
qulogchalarinimahkamlash vaulovchi simlarni ulash uchun
vintiari 11 bolganizolatsionkolodkajoylashgan. Uchigopaoq
bianyopiad. Ulovchismiarshiutserogiichicaried.
termoelekirktermometriamikidek. Barchakonstruksiyalarining
sezgirelementi uzunligiodatda 90—100 mmteng.

Misgarshiiktermometriarining sezgirelementiO,1mmdia-
met karkasgabimechacavatoralgan, zakaisyaginganis
smdantashkiltopgan. Smaoavatiariozarovakarkasiokibian
mahkamlanadi. Simning ikkala.uchiga 1—1,5 mmdiametriimis
qulogchalarkavsharlanadi. Sezgirelementnihimoyaqobigiga,
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gismidagitashaidiametri10,14yoki21mm
gateng, umumiy uzunligi 2000 mm gacha.
Atmosferabosimida haroratnio'ichash
uchun mofjallangan termometrlar maxsus
perforatsyslangenieshonimoyagioigaecp. 2
Mis termometrlar -50 dan + 180 °C
haroratnioichashuchunikkixidarajalash
bianahogriect
23dargjdligi—O0 °CdaR —23Waarshiik
0211
24dargjalig—0 °Cda R =100Waarshi-
Kin
R ningyolopyiadiganatolidari+ 19%6n m@ﬁﬁ
tashkietad. R,/ R garshilkarnisbaiil metinrgsezg
klasstermometrlarda 1,426 + 0,001 valll elemeni.
klasstermometrlarda 1,426 + 0,02gateng
boed
Platinalitermometiaming sezgrelementikkdiayokitoTtia
keramikkarkas Iningkapilarkanallaridajoylashganketma-ket
uianganspirallar 2dantashkitopgan(9- rasm).
Karkaskanalarikeramikkukun 3biantoidirladi, bukukun
zaatorboibxzmataladivaspiralamingpruinagaoxshash
egilnvchenigiaminiaydl. Spiraiuchiarigapiatinellyokr-
diy-~radiyli(60%oradiyi) simdangjiingancuioochalar 4kavshar-
langan. Keramik karkasda sezgir element maxsus modda (yoki
termosement)  Sbiangemetikberkiiadi. Karkaskanainingspr
ralarivadevorchalariorasidagibo'shiigaluminy oksicikukuni
biantoldrigan,uizoatorbotoxizmatoiadhamdaspialar
vakarkesorasdassoikkonakinatiad Peiinsigarshik
termometrlarining sezgirelementlaridiametri0,04—0,07 mmli
platinasimdan tayyorlanadi. Ular -260 dan +1000 °C gacha
haroratintervaidagolaniishimumkin,
Priindiexnikagarshilkermometiaininguchdaraglioishy
labchigariadi.UlarO °Cda R darshiikgymatigavagollash
chegaraarigakoraguyidagichafargianadi:

NANNARNNNVARW o

\\\\’i\i§\"\\§\\
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20darajaligi— R, Waarshiigi—olchashchegarasiOdan
+650 °C;

21 darajaligi— R, Wgarshiligi—o’chashchegarasi200
+500 °C;

22 darajaligi— R,Waarshiigi—ofchashchegarasi200—
500 °C.

R ningyolgoyiladiganxatolklaritexniktermometriarda
| Klassda+0,05%vallklassda+0,1%.
R,/ Roarshiknisbaiilkass1,391 + 0,0007vallkasster-
mometrlarda 1,391 + 0,001.
Texniktermometrlarodatdaikkitanugtada: °C damuziiva
100°Cdabugfitermostatdagiyosianadi.
Setiyalishidbdhigariadganyaimotikazgchitexnktemo-
metrlar-90 £ 180 °Cko'lamida haroratlari o‘lchash uchun
mofjallangan. Bundaytermometriar termistriar yoki  termorezis-
olr  debayiied
Termorezistorlaming sezgrelementimis, marganes, magniy,
nikel, kobaltvaboshgametallamingoksidiaridantayyorianad.
Ikki—uch oksidlar aralashmasiboglovchigo'shimchalar bilan
maydalanadi, toblanadivakuydiriadi, ularsiindrcha, shayba-
chavasharchasmunchodiishakigakelirladi. Sezgirelementia-
riuchianigakontaktiarkavsharianad.
Pastharoraamiolchashuchunmofialangangemmaniyiter-
mometriarmisgilza 1dan(10- rasm)iboratbofib, gazsimon

) kl\
NI
I
|
I
1
1)
//:?01

10- rasm .Gemmanyliyarimo'tkazgichligarshilik termometrining
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gelyblantoldiiganvagemetiioin Zbianyopigan.Giza
ichidasummabianlegiiangangermanty 3ningmonokristalijoy-
shgenKisdl 4opdinolkazgch 4yqpehiiiganbolubca
platinaquiogchalar Skavsharlangan. Kristallplyonka 6bian
izolyatsiyagjilingan. Bunday termometrlar 1,5dan 50K gacha
haroraiamioichesndacolaniad

Temorezistomingharoratiko'tarigandauning R garshilgi
keskinkamayadi:

R= Re[B293- T)(293 T)] @

bunda R—qarshiikning293 K dagigiymati;
T—harorat, K;
B yaimoliezg L L
" “. EI'ng IMEteriNOX SLsyeligabogid
Oftalashganharoratkoeflisiyenti@ograd 1)haroratarche-
garasda,05( R+R)ottachagarshiigiganisbatigateng:

. =l R-R)2U(  R+R)D t]100. ®

Bdoimiyik (32) dahattobittarusumdagitermometriaming
sezgirelementiariuchunhambirxilbofmaydi, shuninguchun
harbriermoarezistomialchidadaraialashgatogtikelad.

Yugoriharoratiar( t )dauzoqvaqtda\midaisHaﬁshdater-
rruezstorqammoigam—ko‘rsanstwgbarqaromns-
igkuzatiadi Togritananganiayyortashiexnologlyasicabar-
garormaslik mezoni 0,3 % dan ortmaydi.

Amalyatdayaimotikazgchigarshikiermometiariharoraini
olchashuchundeyariigolanimayd.

Yaimotkazgchitermorezistodarkoprogtermosignalizatsya
vaavtomatik himoyaqurimalaridaqo’laniladi, bundaodatda
informatsiya (axiorot) manbaiyugorisezgirvaixchambolishi
lozm.

2.5. PIROMETRLAR

Yugoridako'igan, haroratniochashgamofialanganbarcha
termometriartermometmingsezgirelementiblanoichanayotgan
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Jsmyokimuhitorasidabevositakontaktbofishnitagozoetad.
Shuning uchunharoratni o'ichashning bunday usullariba’zan

korttalktiusullar debnomilanadi. Buusulnigoflashningyugori
chegarasi 1800—2000 °C. Ammo sanoatda va tadgigotlarda

bundanyugoriharoratlamihamoichashgato'g'ikeladi.Bun-
dantashqari, ko'pincha, o’lchanayotganjismvamuhitbilan
termometriaming bevosita kontaktimumkin boimaydi. Bunday
hollardaharoratiofichashning kontaktsizvositalari
rd
asoslangan. Nuranishpirometriari20dan6000°Cgachaboigan
haroaiamiolcheshdaishitied

Issigiiknurianishinuanayotganjismichkienergiyasining
Bu tolginlar boshqa jismlar tomonidan yutilganda ular
gaytadan,yanaissigikenergyasigaaylanadi. Jismiaruzunigi
Igateng bo‘lgan elektromagnitto’iginiarni O dan¥gacha
bolganoraligdatargatadi. Qattiqvasuyugjismiamingko'p-
chiliginuranishninguziuksizspekirigaega, yanibarchauzun-
liklardagitolginlami spektming malumuchastkalaridagina
targatadi. Masalan, tolginuzuniigil=0,4 danl=0,76 mkm
gachaboiganuchastkakotinadiganspekirgamoskeladi. Kot
nadiganspekiming har birto’lginuzuniigimalumranggamos
kebed

Qizdiriganjismning haroratiortibborganisariuningrang
ozgaribborishiblanspekiralenergetikravshanik,yanima-
muzunikdagitolgnlar (favshanik)tezdaortadi, shuningoek,
yoind(niegal)nuenshseziariored Qeokigenismiar-
ningkotsatiganbuxossalaridanuiamingharoratiniolchashda
foydalaniadi. Shuxossalarigagarabnurianishpirometriari
zmonoxomatk  (optik), spektralnisbeti (rangi)va
b (adaison) prometiarga boinad
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2.6. HARORAT O‘LCHASH ASBOBLARINI
QIYOSLASH

Suyugiikiishishalikengayishtermometrarinigiyoslash
y.ddterrrmlelrmgl@m«m;umaﬂd@s-

Sgaegabolgannamunaiiashoblarbiansolishtiishyoiiomgal
termostaidaamealgacshiiadi.

Nolnugtasihoatinitekshiishimuzitermostatdashkalas-
danolibortermometriaruchunmayoury bajariladi. Odatdanol
nugtasilkkimartagiyosianadi:shkalaningglyosianishidanawal
vauningengyugorikotrsatkichigiyosianishidansong.Nolnuct
teskorsatkichitermikia'srdansonghokatiozgarishituiayl
ikihdatdabir-biigatoghikeimasigihammumkin(shishanol
haroraigaiogtikelaciganhoktinitezoladimasigidan).

Zamonaviytlermometriargatayyoriashvagiidasuniyishiovbe-
fiadi buesatemikialsidansoinghoainngozoarishiniodat:
da, termometming engyugorimumkinbolganxatolik giymatini
haroratgabogfigiginikamayfirishgaimkonberad.

Suvning gaynash haroratida giyoslash bug'litermaostatda
0,+95 °Cdaolibboriadi. Haroratniolchashatmosferabosimi
giymatigako'rahamdatermostatdagiortigchabosimgatuzatma
kiishilandioboried

80°C haroratgad1aqiyoslashdaspiﬂyokibozl:;amuﬂamay—
digansuyucikbiantoldrigankiostaicianioyoalbniaci +1
+95 °C gachaintervalda suvli, +95 °C dan + 300 °C gacha
intervaldamoyliva+300 °C dan+ 600 °C gachaintervaldagi
harorainiglyosiashizeritmaltermostaidaoibboriad.

Xatoliklarga sabab bo'ladigan yugoridagi omillardan eng
ahamiyatliginol nugtasining o’zgarishinamdatermometming
olchanayoipanmuhitgakiishchuourigininghandigic.

Agartermometruchioichanayotganmuhitgatushiigandada-
rajglangantemometmingishiaishsherigakoratoiokitigan
bolmasa,undauningrezervuarivasuyugikustunituriharorat-
lardabo’adi. Chigibturganustungatuzatmadquyidagiifodaga
kaielieck
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D= nj(t,- t)

bunda n—chigbturganustundagidarajalar (graduslar)soni;

J —shishadagisuyuoikningkengayishkoefiitsiyent;

J 4, =0,000161/°C, J 4=000417C);

t ,—termometrko'rsatayotganharorat,

t ,—chigbturganustunningoftachaharorat.

Toligtushiimasdanishlashgamaofalangantermometriarda

unidarajalashdagiharoratdanfarqgjisa, xudadishungaoxshash
muntazam xatolik kelib chigishimumkin. Bu holatda tuzatma:

D= j(t,-t)n,

bunda ¢ —dargialashdagichigbturganustunningharorati, C;
(texminan  y + 20°Cnitashkiletadi);
t ,—chigibturganustunningo'tachaharorati, °C.

Yugoridaketiriigan(34)va(35) tLzatmalarorganiktermo-
metrik suyugjikitermometriardakattaahamiyatgaega, chunki
birpog'onayudori.

Manometriktermometriar ham shungao’xshashgiyoslanadi.
moelektrktermometriamigyoslashtekshiriayotgantermometr
termojuftibilan TEYK hosilgjiinishistandart darajalarining
Daviisandartarigaiogrikeishinomatishdanborat Agarda
TEYKningstandartgiymatiaridanogfishiruxsatetiganxatolik-
laridan oshmasa, undabutermometriarishgayaroglidebtopi-

Hd

Termometriamiishlab chigarishda TEYKning standart giy-
matidanchetianishitermoelekirikmateriallaming (qotishmalar-
ning)kimyouytarkibito'gikelmasigidandir, butermoelektrod
simlarininggomogen (bind)emeasiginamdaharxilifiosildar
tufaylisodirbofishimurmkin,

Foydalanib kelinayotgantermometriaming ko'rsatmasidan
chetlanishi ulari uzoq vagqt davomidaeng yuqoriharoratda
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ishlatishtufayiihamdaboshgasabablargakorakelibchigishi
mumkin.

Texnktermoelekirktermometlamigyoslashda,odaida, uiar-
ningkorsatmalarinamunaliasboblamingkorsatmalariblanso-
lishtirladii. Shumagsadda, 300 °Cgachagiyoslashdatekshir-
layotganvanamunalitermometrar suvii, moylivatuizertmali
termostatga, undanyuqoriharoratlardaesagorizontal elekir
sigchgumurigasoined. Termometiamingsovugkavshatitaiioa
quimalaridaozgamasharorat(muz)muhitigajoylashtiriad.

Hosil bo'ladigan TEYKni o'lchash uchun 0,03 yoki undan
yugorianiglik klassiga egabolgan o'ichash quriimalardan
foyckaried
di(TEYKning haroratgabogfigliginilovadangarang).

Yugorianiglikkaegatermometriaminggiyosianishigiyosiash
usuligako‘rahamdadoimiy reper nugtalaridan foydalanilgan
holda(sofmetalaminggoiishharoratigakora) olibboriad.

Termoekekirktermometriamigiyoslanishi, giyoslashitartioi,
xaioldarnihisoblashusulaivadaralangentavsifamitLizish
Daviatstiandarargomitasikorsatmalarigabincanamalgacshi-

id

Agardaishiatishchogidatermometmingtushirigandarajasi
uningpechyokitermosiatpaaiyosianishdatushiiigandaraiasiga
tengboimasa, undaglyosianishvaishiatishvagidaoingantav-
siflaridafargbofishimumkin. Fargningsababitermoelektrodiar
nogomogendismiarininguchiturinaroratgradiyentzonalarida
Joylanishidabolio, ukattatermo-EYK xatolikarigaolbkelishi
mumkin. Bu holatnitermoelekrik termometrlamifagat giyos-
lashdaemas, balkiulamiishlatishvagtidahaminobatgaolish
kerak

Namunaviy platinatermoelekirik termometriar doimiy nug-
talarga:muzningerish (0 °C), suvninggaynash (100 °C)vaok
tingugurninggaynash(444.6 °C)haroratigakoradarajalanadi.

Texnkgarshiktermometriarining giyosianishiO °*Charoratda
eyoiganmuztermosiatidava100 °Cdaelektrisigichbianter-
mostatdaoibboriad.0 “Cdagitermometminggarshiigil 00 °C
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dagiyoslanishdansonganiglanadi. Qyosianishdanawalsezgir
elementihimoyadflofidanolinadi, shishaprobirkagasolinadi
Eryotganmuziitermostatdatermometrhartomondancalinligi
30mmdankambolmagan muz gatlamibilan o‘ralgan bo'lishi
kerak. Eriyotgan muz va qaynayotgan suvgatermometrning
tushiigandarajasisezgirelementininguzunigidan200mmdan
ortiq bo'Imasligi lozim. Qiyoslanishdan avval termometr
termostatda30 minutdankam bolmasligikerak.
Namuna vatexnik termometrlarni giyoslash jarayonida
olchashodatdakompensatsionusulbianpotensiometryordamida
guyidagisxemaboyichadalib boriladi. Buninguchungarshilik

magaziniga doimiy tok B manba zanjiriga ketma-ket hamuna
garshiikg'altagi R vatekshirlayotgantermometr R ulanadi.
O’lchanayotgantok I nidoimiy kuchida, miliampermetrning

nazoratidamA, namunatermometrlarda 2 dan, texniktermometr-
larda’5 dan oshmaydi, namunali potensiometr (NP) yordamida,
gaytaulagich ( S) niulab, navbatma-navbat5 martadan kam

bo‘lmagan U kuchlanishninamuna g‘altakda va Uni R
termometrdatushishinianigiaydi,yani
—|__.+_| 1
.~
1
R
| ", @
Ry
]
| S
S
o O
—o o——
- +
NP
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U= IR, U= IR

t t*

Biinchitengiamanikkinchisigabo'b, termometrgarshiigini
anigjaydiganifodanioarmiz:

R= R(UIU)

Termometrgarshiliginipotensiometr bilananiglash, uning

yugpiianioigvaoichashningsoddaligiiuiay Bboratonyatsr
ribalardakengqolaniad. Buoidhashusuiiuiashsimiaricar-

shigningozoaishigaiLzatmaldiishzaruratinberiarafeiad

N

© 0o N o o

NAZORAT SAVOLLARI

. Sizshishalikengayishtermometriarihagidanimabiasiz?
. Shishalikengayishtermometrarininggandayturaribor?
. Shishalikengayishtermometiariningafzallidarivakamchilidarinimadan

boa?

. Shishali kengayish termometrlaridaishchi suyudlik sifatida ganday

termometrikmoddalargofllaniladi?
Manometriktermometriaming ganday turlarinibilasiz?

. Manometrik termometriar ganday prinsipdaishlaydi?
. Manometriktermometrar qayerdago'laniladi?

Manometriktermometrdanfoydalanishdaganday xatoliklar kelib chigadi?
Suyugikishishalitermometriarvamanometriktermometiaminggiyosian-
shigandayqjibotkaziadi?

Temoelektriktermometrlarganday prinsipdaishlaydi?

. Olchashasbhobigatermoelektriktermometriarganday giibulanadi?

Temoelekrktermometrlamitayyorlashdaishlatiladigan materiallarga
oendaytelablerqoied'?
Ulanuvchiuzaytiiiadigansimlargagandaytalablarqoyiadi?
Termoelektriktermometrlaming giyoslanishiqanday otkaziladi?
Elektrikgarshiiktermometriariqanday prinsipdaishlaydi?
Blekirkgarshiiktermometriarininggandaytuariniblasiz?
Bleltrkgarshilkiermometriarinitayyorashdaishiatiadiganmeaterialarga
oendaytelablerqoied’?

Qarshilktermometriarigandaytuzigan?
Pirometriarhagidanimabiasiz?
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3bob
IKKILAMCHI KO*RSATUV ASBOBLARI

3.1. MILLIVOLTMETR VA POTENSIOMETRLAR

TEYKniolchashuchun millivoltmetrdan foydalaniladi.
Termometming TEYK inimilivoltimetryordamidaoichanganda
shuninazardatutishkerakki, millivoltmetramaldatermometr-
ning TEYKiniemas, balkiasbobningramkasidan ogib otayotgan
tokniolchayd.

Shuninguchun, termoelektrik termometr—millivottmetrdan
boratzanjrdagibarchagarshiikbindbolishishart Bunda
ninghammagjsmidagarshiikbirdbofishidantashgari, uda-
rajalangangymatgatengbofishihamzarur. 11- rasmdamagni-

Milivoltmetrdoimiymagnit 40zak  3vagozgauvchanram+
ka Idaniborat

Ramka o‘zakni gamrab
oladiva magnitning qutb
uchlarivaozakorasidagi
havo oraligidaaylanadi.
Ramkayuzoramiiingichka
izolatsiyalanganmis (yoki
aluminiy) simdan tayyor-
langan, maxsus lok bilan
birashtiriganvamustah-
kamto'g'rito‘rtburchak
shakigaega. Ramkastreka
2gaulangan, uning uchi
i GoyebdydAs

bobning qo‘zg‘aluvchan

6
/

11- rasm .Magnitoelektrik
\. J milivotmetmingchizmasi.
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sistemasi (ramka, strelkava boshgalar) muvozanat holatida

sadlanishiuchunposangi Shilanta’minlanadi(11- rasm).
Asbob go‘zg‘aluvchan sistemasining burilish burchagij

ramkadan o'tayotgantok kuchidan tashgari, yanatermojutt,

ulaydigansimlarvamilivolimetmingichkigarshiligigaham

booky

j= K= KAt, t)( R+ R+ R),

bunda E — TEYK;
R—termojufininggarshiigy;
R—ulaydigansimiargarshiigy;
R—milivometmingichkigarshiigi.
(38)ifodadanasbobstrelkasining chetgachigishiTEYKning
 eihzrraUias aiebofdarki
ko'rinibturibdi. Shuninguchunashobningdarajalanishizanir

tashgigisminingmuayyanaarshiligida( R, = R+ R)bajar-

ladivago'shimchaxatolikargayolgoymaslikuchunpiromet-
I.il o o S
cebrd

12- rasmdatermoelektrik termometmimilivoltmetrgaulash

4
3\ A

ON T TTTTTT

12- rasm . Termoelektriktermometmimilivotmetrgaulashchizmasi.
4—R. T. Rahimjonov, Sh.Sh. Shoyunusov 49
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Chizmadatermoelektriktermometr Imilivolmetr 2gauzay-

fiigentemmociekroct Buadenuchi  4simiariblenuined
ot i it
Rprshikniminaydgangalek R, ootariad.

O‘d@asbobsfahdadiaﬂadganrrivdrneuﬂelm
elekirkomplektiningkamchiigiolchashashbobidatokmavjudi-
gidir. Tokmigdoriga, ya'nimilivottmetming ko'rsatishiga
TEYKdantashgarizaniminggarshiigihamta'sirgilad

Qarshiikningharbirozgarishiolchashdasodirboladigan
xatolikaoibkeladi Noguiaysharotdabuxainikasosiyxatolk
migdoridan (aniglikklassidan) ortib ketishihammumkin.

Milivolmetrkotrsatishidarajalashaglymatiganisbaianozga-
rishinitermometr—miivolimetrzanrigarshiiginingo'zgar
shigabogfigiiginianiglashmumkin. Misoluchun,darajalashda
bunnzammqarsrig R, aymaigaegaedi keyinishialish
sharoiida R, 9atengboibaoi (38)terglamagako1*adara—
plashshaukhrridemkonydagdmn-

E.= KHt, t) R,. ®
Ishiatishjarayonidaesaquydegifodagakotatopleck
Jap= KEL, tY R, @)
bundanmilivolmetminghacjglykorsatishi
=] ‘R._IR @)

Oflchanadiganzanimingdarajalashglymatidanogishidanke-
libchigadigannishiyo'zgarisholchanayotgantermometr—mik-
hoimetrsisemasikorsaiishidaouyideginiteshidaiack

'Sj :(j eksp -j dar )/J dar =( Rjar - eksp )/ R ' (4@
Shuninobaigaoishkerakk (A1vad2)iengamatarkorsaiuy
ozgarishinimilivoltdiaifodalaydi. Buozgarishiamiharoraiga
otkazishuchun TEYKningharoratgabogfigfigichizigiemask-
gnincbatgaolshzarLr.

J dar
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Texnkmilivotmetiardaramkadarshiiginingmilivolimetr
umumiygarshiigiganisbati 1:3danortigemas. Milivoltmetr-
ningumumiygarshigiartibbarisa uningharoratkosisiyen
kamaybborad. Shublanatrofmuhitharoratitetoranishidankelb
chigadiganxatolikhamkamayadi. Agartermojuftbo'shuchlar-
ningharoratioichashjarayonidakengchegaralardaozgarsa,unda
ko'prikchizmasidanfoydalanganhaolda, sovuqulanmealarharora-
finlkompensatsiyalashusLiqoianiad.

13- rasmdabo'shuchlariharoratigatuzatmaniavtomatik ki-
risshquiimasiningchizmasikettiigan. Bugurima(13- rasm)
tokbilantaminlangankoprik chizmasidaniborat. Ko'prikning

uchtagarshiligi R, R, Rmanganindan, K esamisdaniayyor-
langanuozoarshaarshig
Harorat0°Cdanfargansa,unda ava budhbrorasdapoensialar
fargjaripaydobolad Bundaquyidagishartbajariishilozim:

U,= K t,0).

R rezistordan U, signainitogilashhamdauningorticcha
0Zzgarishida, masalan, termometmingbittadarajalanishidanik-
kinchisigao'tishdafoydalanishmumkin.

13-rasm .Bo'shuchlari to
haroratigatuzatmaniaviomatik
kintishqurimasidaTEYKni
olchashchizmasi. - o+
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Shundayiiib, U, potensiallarfargiharoratdan, xudditer-
mometming TEYK ozgarishidek, ozgaradi. U, kuchlanishbo'sh
uchlariharorati H t ,0)goshimchagiymatigateng. Temmoelek-
tiktermometriamingbo'shuchiaribuqurimalaming gisaichia-
ridajoylashgan, yaitermometrbo'shuchlarining harorativa
qurimaharoratiOteng,buesa U, niushbutuzatmagato'gTi
kelishinita’minlaydi, shusabablibutLzatmaniushbuharoratda

Tuzatmaavtomatik quriimagatermoelektrik termometr bilan
ketma-ketkiritiadi, bundatLzatma U,= Ht Otermoelektrik
termometming TEYK bilango‘shiladi. Shunday gjilib, olchash
ashobigakiishidau U,= Ht,0)gatengbolishilozim.

Sanoatdavalaboratoryalardacoianiadiganmilivolimetiar
korsatuvchi , 0Zyozuvchi va  boshaariadigan bofishimurmkin.
omatiadigan va ko‘chma boladi.Ko'chmaashoblaruchun0,2,
05va1,0shchicaomatiadganaiudun05,10val Sanok
Kessarbejengen

Milivoltmetr shikalasidaubilankomplektdaishlaydiganter-
mojuityokitolanuranishiiprometmingdarajalanishikorsa-

&d

Patensiometriar. Potensiometrikoichashusulioichanayot-
gantermojuft TEYKni potensiallar ayirmasibilanmuvozanat-
lshiiishgaasosiangan Bupaensiakarayimesikaldangandar-
shiikdayordamchitokmanbalaridanhosiboladi. Potensiallar
ayimasitermojuft TEYKningteskariishoraligiymatigateng.

Asboblargaoichashanidliginugtayinazaridangoyiladigan
telablarsababihozrharoratnitermoutianolchashdamil-
voltmetrlardan foydalanishdagikamchilikiardanxoliboflgan
kompensatsion yoki  potensiometrik usullaboratoriyavatexnik
olchashlardatoborakenggoflanimooda.

Potensiometrik oichashusulimilivoltmetryordamidaolib
boradiganoichashdananchaafzaldir: potensiometmingkotrsa:
tishitashgizanirgarshiiginingo'zgarishiga,asbobharoratiga
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bogligemas. Potensiometrdater- E

mojufterkinuchlariharoratining T

0'zgarishigaavtomatik ravishda @

tuzatmakiritiladi, shuninguchun R

olchashancigiyugoniboladi. a '_'n_E
Haroratyoki TEYKniolchash C b

uchungollaniiadigan, gofbiian NG

muvozanatiashtiiadiganpotensio-

metming prinsipial chizmasi 14- —g’f

rasmdakorsatigan. ’
Tokyordamchi  Emanbadan TléY’Si’r’; O:::Ar:‘;';’ﬁiﬂ?zﬂr?‘s;;?a”

Zanigaoted. Buzaniiming

cnugialaniottasida I@o?gamvchanqamilik—reoxord ulan-

gan.Reoxord  Luzunlikdagikalibdangansimdaniborat. bnuga

va coraligdareoxordningsipanuvchikoniaktisipangichijoy-
lashgan. Hargandayikkinugtao'rtasidagipotensialarayimasi
garshilkkato'giproporsionalbotadi. Ketmacketulanganter-
mouitiancgytauagchorpisezgmiivolmetganolgal
vanometrNGulanad termaoutzanrdatokborigishuindikator
orgalianiglanadi. Termojutuningtokitarmogdayordamchimarn-
batokibilan biryo'nalishdayuradigangjib ulanadi. TEYKni
olchashudhunreoxordsipangichinolgalvanometrstrekasino
nikorsatgunchasuradi. Aynipaytdagarshiikdagikuchlanish-
ningkamayishioichanayotgan TEYKgatengbo'ladi. Quyidagi
tengamabuhoanitavsitayd:
U,= IR, @

Il . dymatimiliampermetrko'rsatkichibiananigianadi.

Shundayqiib, Ht, t emoufining TEYKreaxordoarshiigi
R tbgiucherishi.ehuimicebibianaricnb gk

gangarshiilkargabogfigemas. R_reaxordshkalablantaimin-

lnshivashkalaboinmalarimiivolyokineroratgracusiariga
tengboflishimumkin. TEYKniolchashanigligireoxord zanj-

ndag | tokkuchiningozgameasigigabogio. Tokkompensatsion
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usulbianberiadivanazoratgjiinadi. Buninguchunpotensio-
metrchizmasiganomalelementiigo'shimchakonturkiritladi.

15- rasmdao’zgamasishchitoklipotensiometming chizmasi
heiten

Odatda, nomalelement(NE)vazifasinisimob-kadmiyiigal-
vankVestonelementibajaradi. Buelementningelektryurituvchi
kuchi20 °Cda1,0186 B gateng. NE gayta ulagich
garshilik R uchlarigaulanadiva uning EYK yordamchitok
manbayi Ening EYK tomon yo‘nalgan bo'ladi. Qarshilik
yordamidamuvozanatianganzanjrdagitokkuchinirostashbian

Bunday holdamuvozanatiangan zanijirdagitok kuchiquyida-
gchaifodalanadt

I= E.JR_,=1,0186/509,3=0,002000 A=2mA.
Termojuftning TEYKniofchashda Sgaytaulagich

Sorgali

Q)
Kvaziyat-

dan O'vaziyatgaotkaziadi. Reoxord Rning  Csipangichini

Si, bva cnugalarorasdagipoensialarayimasinitermo-
i I i Shucavd : ieriideoiol

kuchiOgateng, shuninguchun
E [ R
_: : + | y
™
R, b R,
a 1 1
| S| )
m c
-L NE NG
®

27
K

g‘ —U+
E

15 rasm .Ozgamrmasishchitoklipotensiometming chizmasi.
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ijc: Im.I?r’ (AB)

bunda m—sipangich C danchapjoylashganreoxordgarshiligi
qiSmiyoki
ch = ( Ene R<) mFg (47)

Agarda R, Rva E_birxilbolibtursa,undareoxordning
sipangichihdiatiniozgamestokdakuchianishbrigoa(V)da-
rajaglashmumkinbo’iadi.

PotersometterdgeberobishebchcpriectiDegpbei
EN), k|d1|kgabantI|GENI§:vaENI2) JLdalqqugabantIl
ko‘rsatuvchi EIl1, aylanma shkalali ko‘rsatuvchi EA1 va
ko'rsatuvehi,0'ziyozar ENii1. Asbobningotachatamidash-
gachabo’ganxizmatgilishvagti 10yildan kamemas. Asbob
ichigasgnalberuvchivaboshgaruvchigurimalarjoyiashiriishi
mumkin.

Termojufining TEYKnianig oichashdamagnitoelekir milli-
vdlmeudan a/tm\alkpderwmlarrmlm'shldmom
niladi: ko'‘chmall-63 va llI-70, namunaviy B 332, P371,
uaminganioikklassi0,002va0,005nitashkieiad.

3.2. TERMOMETRLARNING QARSHILIKLARINI
O'LCHASH VA ULARNI ULASH USULLARI

Qarshiiktermometriariblanharoratniolchashdaulashsint-
lariyordamidaoichashashobigaulanadigantermometming gar-
shiiginiolchashzaruratitugiiadi. Odatda, ochashasbabiga
ulangangarshiiktermometrgarshiigidankattaboiadi.

Mazkurgo'shimchagarshilkningulashnatiesigatalsiinika:
maytirishyokiyogotishuchunturiusulardanfoydalaniadi. Bu
termometmiulashchizmasigavaoichashusuligayokioichash
ashobiningchizmesigabogfiq Uovchisimiargarshilgimosiovchi
garshikyordamidaasbabnidarajplashdagicarshikgiymatigacha
moslanishilozim.
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O’lchash asbobiga

) ) A N Y
L L, L |t L, L | L |L
[~ = [r[=  [I= [J=[Jr [r[~
R. R. R.
—#0 N ¢'Tt0 \__.¢,_Tto v
a) b) d)

16-rasm.  Qarshiiktermometriariniulashchizmasi.

Qarshikiermometriarniolchashashobigaulashningikki,uch
vatortsimichzmalariuchraydi(16- rasm).

Ulashningikkisimichizmasidagarshiiktermometrivauiay-
digansimlargarshiligioichashchizmasiningshoxobchalaridan
birigaketma-ketulanganboladi(16 & rasm).Ulaydigansimlar
quyidagichaamalgaoshiriadi. Chizmayigiigandanvaulashsim-
lariotkazigandankeyintermometrvaulashsimiariblanbirga
ketma-kettarzdamoslovchig'altak (17 a- rasm)vaekvivalent
garshilik R, uanadi. Ekvivalentgarshilikgiymatitermometr-
ninganigharoratigacha, masalan, 50, 100yoki200°C harorat-
lardagigarshiigigamaskeladi. TermometrgisaichlaricjsoatLr-
teshiiladivaoichashdhizmesirealshoxobchasiuiashsimiari
garshig R ekwalentgarshik R,, vamosiovchiciarshikk R,
dan(l7 b rasm)iboratbo bgoladi. Songraoichashchizmasi
ulanadiva rlekvlvalentqarshikhsoblanganhaluatganns
stabbelgsjgacmmgatrbbam Shundansong.ekvvalent
garshiikyouzibgoyiadi,yokigisgatutashtiiiad, termometr
gsodhiaigsoaiuiashtrbiLigansmesadinad. Temmomet-
ningushsimiaricprshigiuninghisobly(daraiangan)clymet-
gachashundaymosiasiriadi.
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O‘lchash asbobiga

A 1 1

’

:|:L1 Lo :I:LZ Lo

R R R R

B = (R™ -R?)/S

17- rasm .Qarshiiktermometriariniulashchizmalar.

R I fri(ockt
da, missimiar) darajalashdagiharoratdanfarqgjisa, undashu
smiamingo’zidaraiaiangangymeatdanfarggiad Noogimos-
b i oA
metmiulashningikkisimiichizmasiuchunolchashasbobining

bunda Dt —oichashxatoigi,°C;
R™Y —diatshdawdahya(m@s*rﬂ)qasﬁg
—mmigmohaahmnww

S—o Ichanayotgan harorat sohasida termometrning
ozgarishkoefisyeniWK.
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Ulashsimiarigarshiiginingdarajalashgiymatigamosemasi-
gidankelib chigadigan xatoliknikamaytiishuchun garshilik
termometrioichashasbobiblanuchtasimorgaliulanadi. Ter-
mometrmiulashning uch simlichizmasibo'yicha (16
ulashsimlaritermometruchidanoichashshoxobchasiga, taggos-
lashshoxobchasigavataminlashmanbasigaboradi. Ofchashva
tagosiashshohobchalaridagicarshilkbindboigandaoichash
smiaridagharorainingozgarishixainiidadibkeimayd,chunki
simiaminggarshiligifagatbindmiqdordao’zgaradi. Ofchash
oichashyoiblanamalgacshiiad.

Termometmiulashningtottsimichizmasi(16
da,garshilknioichashningkompensatsionusidagolianiadi.
AsiinibuiLniayyo’goishimkoniniberadi.

Qarshiliktermometrining kamchiligigo'shimchatokmanba-

Termometrlamingvaboshgadarshilikozgartiruvchilaming
garshiiginioichashuchunlogometrar, koprikchizmalari(mu-
vozanatashiriganvamuvozanatashiiimagan)vakompensatsion

ustidanioydalaniad.

3.3. KO'PRIKLAR

Termometriargarshiiginiolchashuchunmuvozanatiashii-
ganvamuvozanatiashtiimagankoiprikchizmalariqolaniad.

18- rasmdagarshiiktermometrlarininggarshiliginioichash
uchunfoydalaniadiganolichashkoprikiariningchizmesikel-
i

b- rasm)

¢ rasm),odat-

Ko'prikning DRliagonaliga BbaIareyadankudﬂlanlsh uzat-
ld  Rnigarshigniozgari, Aa  Cualbrdakuchiansh
lamingtengligigaerishiladi, buuning ACiagonaidagalvano-

metr - Gokkuchinolgatenghbotishinikorsatishibiantasciicr
bredt
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Koprkningikkalayekasidahamagrshilkningkamayishieng

bo'lganiuchun
DU,/D Uy, = D UpdD U )
yoki
RIR= R R+2 R), ®0)
bunda
R=( RIR)R-2 R. Sy
Linyaninggarshiigi(2 R)rostieshaarshiigiblandoimobr
Xiushebiued
Rva R darshiikiarozgammasva R, gaoxshabmanganindan
tayyoriansa, unda (51) tenglamanisoddalashtiishmumkin:
R= RR- R= f(R) €

a b d
18- rasm .Qarshilktermometrarininggarshiliginioichashuchun
gollaniadiganoichashkoprikiamingchizmasi.
a)oddiymuvozanatko'prig; b)muvozanatiashtiriganko'prikninguch
siminiulashchizmasi; d)muvozanatlashtiimaganko'prik.
59

www.ziyouz.com kutubxonasi



18 & rasmdatasvilangankoprikchizmasioichashanigligi
yuoorighvabetareya Bingkucharshgadeyaribogioemesiy
biangyaboiurad

Galvanometrgako'ranolnioichashdaatrofmuhitharorati

18 b- chizmadagozgaluvchankontakt AByekagarshiigiga
taalugiiboimaydi,u CAdiagonalgaulanganbotiadi,uningoar-
shighisolashvadjida(noksiziokda)deyarihechgandayaham-
yatgaegaboimaydi. Ulaydigansimiaming R garshilginingmum-
kinbolganozgarishinibartarafgiishuchunkoprikningta-
minlanishi( Bhugias) bevositatermometrgaotkazigan. Bunday

uchsimlichizmada muvozanatvagtidatokning yo‘gligida CA
daga‘dhokigdnmcbglmnsbaﬂaterggo?m
3
bundan
R = R/ (R + 1) +[R/ (R + 1) -1]R. ()

Agada R,/ (R +r) =lbolauda  Ryashik  Rgaboglq
bomaydi, bunday holatshkalaningfagatbitanuctasidasodir

etiishimumkin,chunki 1, garshilkozgaruvchanboladi.
ShkalaningboshganugtalaridaesaD R o'zgarishimumkin. R
garshilikiargo'shimchaxatolikamikeliradi. Agarda Rva R

ninggymatlari  danbirnechamartakopbo’sa, undauch

simlichizmada D R giymatining ta’siriikki simli chizmaga

nishatan shkalaning eng nogulay nugtasida hamjuda kichik

boiadi. Udlsrrildm"nalardaharbllralnyanngqarsrigl R

Muvozanatiashtirilgan ko‘prik chizmalarining kamchiligi

(qoldabaarshzarura)muvozanatiashiimegankojpridardhiz-
mesidabartarafetigan.
Muvozanatiashtirimagankoprikiarharoratnioichashuchun
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i

ca”

lardavagatoroichashvositalaridakengfoydalaniad.

18 d rasmdagarshiikniolchashuchunmuvozanatiashiri-
magan ko'prikning uch simliulanish chizmasi keltirilgan.
Kofprikning AQiagonaligagalvanometromigamiliampermetr
mAllangan.  BOdiagonaldagiko'prikningtalminotkuchlanishi

nazoratgarshiigi R (qaytaulagichning 2Zholatida)ushlanishi
bilanamalgaoshiriladi. R, R, Rva R yelkalamingdoimiy
garshiigidakuchianshningomeatigancgymatida CAlegonaldag
tokmalumko'rsatkichgaega, bumiliampermetrbilannazorat-
lanadi. Tokningomatiiganko'rsatkichdanogfishi R., carshik
baniogiienbiurad

Bva Dnuqlarda E, kuchlanishomatiigandankeyin,cayta
uagich  Ihoatgacoyiadiva R garshik | ., tokkuchikorsat-

kichigakora CAdiagonaldaoichanadi:

E [R(R+R)-R,(R,*+R )]

R.(R+R,+R )(R,+R +R )+R (R, +R )(R,+R +R_ )+R,(R +R ) (R +R,+R_)

bunda R — CAdiagonalgarshiligi
R, R, R, R, R—cxemaningqarshiliklaﬂ.
Yokidoimiy E kuchlanishidavachizmaning doimiy garshilik-
lida( R dantashgar)
i.= f(R).

Muvozanatlashtirimaganko'prikningafzallidarigachizma-
siningmuvozanatiashtiradigangurimanitalabetmaydigansod-
daliginivakichikgarshildamiolchashuchunishlatishmum-
kinligini kiriish mumkin. Muvozanatlashtirimagan ko'prik-
lamingkamchiikiarigako'rsatishningtaminlashkuchlanishi

ozgarshigabogficignivakorkshkalasningnochizoigii
kiritish mumkin.

Ko'priklar bilan o'lchash anigligi 1% va 0,25 % gacha
yetishimumkin.
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3.4. LOGOMETRLAR

Logometdar  asosangarshiliktermometriariyordamidaharo-
ratiolchashuchunmofiallangan. Ulartermometrvaozgammas
iben

Konstruksiyasigakoralogometrikkimarkalimagnitoelekirk
miliampermetrdr. Uningharakatlanuvchigismiozarovastreka
bianbiriktilbmahkamiangan Iva Zramkalardaniborat Stre-
kaning uchishkala0— t . bo'yichaharakatlanadi. Buramkalar
esadoimiymagnitqutb uchiikiariNvaShianozakorasidagi

havotigishidajoyiashirigan(19- rasm).
Ikkalaramka E, kuchlanishli doimiy tok umumiy manbayi B
dantaminianadi. Iramkabilanketma-ketdoimiygarshilik R,

oe of
¢ t

a b
19 rasm .Magnitoelekiriklogometriar:
a)oddiyprinsipialchizmas; b)logometriardanbiriningelekirchizmasi.
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2ramkabilanesaketma-kettermometr R ulanadi.
bilan  Iramkadaogbotadigantokkuchiquyidagigateng:

I, =E[( RE+R),
2ramkada
i,=E J( R +R)
ramkalardahaosilgilingan magnitoelektrik momentiarquyidagi-
ey
M= kB,

171 1

M: kZBZiZ’
bunda k va k,—ramkalamingo’chamlarivaulardagisim
piribrergred oS et
Bva B,—ramkalarjoylashganjoydagimagnitinduk-

e
i, va i ,—ramkalardanotayotgantokkuchlani.

 TrEhbreksginmagan srnguahunmagir by
gymatariuningturinugialaridafamkalarvastrelkaningbur
ishburchaldariturichaboiganda)turichabolad Induksiye:
lar B/ B nisbatibiiktiibmahkamlanganramkalaruchunramka-
lamingburiishburchagigabogii;j= f.(B! B).
Muvozanat holatidaramkalaming magnitoelektrik moment-
kBi,= kBi,
yoki
B/ B=( ki ki,
Bundanramkalaming buriishburchagi
j= f,(i )= Fl R +RJI R +R)
yoki Ry, R, Ramaldabindboishininobaigaoinsa,
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= F(R) ©1)
Nezariyjhaidan, Boatareyaningkuchianishimmikatamingbu-
fishburchagigataisiimaydi. Amaldakuchianishning0zge:
fishinominalhisobiy Giymatidan-£20%danyugoriogishiarida

s
kalarini Reva l?pnio‘zgarmasqarshilildari R, Rbolganmu-

vozanatlashtiimaganko'prikning diagonaligaulanadi. Manga-
nini - R vamisii R garshiliklarlogometmingumumiy harorat

loefishventi i irreiciad@bmuhin
haroratiozgarishida). Termometr R linlyagarshiig R bian
uchsimlichizmagakofraulanishimumkin. Termojuftzanjiga

b i i Rured .
nazoraiida R dancjsgaulashsimiolbtashianadiva Rtemometr
gisgaulanadi, bundachizmaning eva f nugialariulanadi.Logo-

metmingstrelkasibundamalumko'rsatkichniko'rsatadi.
Logometring turlixillari mavjud. Ular shakligako'ra,
ramkalamingjoylashishiga, handkonstrukiivoetalarivaula:
nishchizmalarigakotrafargianadi.
Ko'chmaashoblaruchunlogometriaminganiglikkiassio,2;
05val,0ni,shchitdaomatiadiganstatsionarasboblaruchun
05,1,01.5,20va2 bnieshidetad Logometiarkorsatvah
0ziyozarboiishi,shuningdek, sgnalberishvaboshgarishuchun
go'shimchaqurimalaribofishimumkin.

3.5. IKKILAMCHI KO‘RSATUV ASBOBLARINI
QIYOSLASH

Ikkilamchi ko'rsatuv asboblarini—muvozanatiashtirilgan
koprikarvalogometiamigiyosiashnamunalikoprikyokicar-
shiikmagaziniyordamidaamalgaaoshiriladi. 20- rasmdaikki-
lamchiasbablamigiyoslashchizmasikotrsatigan.

20- arasmdamuvozanatiashirigankoprk Inigiyoslashchiz-
masikorsatigan, uuchsimiisistemabilannamunaligarshiik
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magazini 2 gaulangan.Asoslysimiargaikkitamosiovchigarshilk
3ulangan, ulamingharbirininggarshiigi2 5va7,5Wgateng
boluianshinyelmingarsiengencershigaiodie-
ladi. Magazindagarshilikshunday olinadiki, ushkalaningtek-
shiiayoiganbelgsdaashobningsirekasiiomatishuchunzarur
boladiva 4ulagichyordamidako'prikozgaruvchantoktanmo-
gigaukbred
shiilayotganharhitabelgisioldidamagazinningkopayishiva
karmayishidaolibboriad.

Namunaliko'prikyordamidalogometriaming giyoslash chiz-
mes20- b rasmdakorsatigan. Qyoslanayotganashob 1lhoktiga
omatiganikkiquibicaytaulagich 2yordamidagarshikmagar
zn  3bianulanadivaasbhobningstrekasishkalaningglyoslana:
yotgan belgisigaomatiladi. Keyingaytaulagich Il holatga
o'tkaziladi, bundagarshiik magazininamunalikoiprik 4bian
uanadivaomatigangarshilkgymatiniolchaydiuozgauka-
nuvchisimlargarshiliginihamo’zichigaoladi (5yoki15W).
Shkalaning barcha sonli giymatlari garshilik ko'payishiva
kamayishidagiyoslanishilozim. Qiyoslashjarayonidata’minot

22 ?2¢¢

IS E o
H | 4
o—to

Y% ~

3
o
a b

20- rasm . Ikklamchiko'rsatuvasbablarinigiyoslashchizmalari.
a)avtomatikmuvozanatiashtirigankoprikchizmasi;
b)logometming chizmasi.
5—R. T. Rahimjonov, Sh.Sh. Shoyunusov 65
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marbayi  Sningkuchianishiozgamashoib,reostat 6vavolmetr
7yordamida4V gatenggjibushiabturiiadi.

Logometmigiyoslashholatidanamunaligarshiik magaziniga

koraqaytauiagich 2doimolhokaitiajoytashaci Qoiganholar-
daiyossshiarbiozgamashoibooad

HWON P

0 N O O

10.

NAZORAT SAVOLLARI
Magnioelektrkmilvolmetfarganday prinsipigakorraishiayci?

. Magnitoelektrikmilivoltmetmingtuziishinimadaniborat?

Millivoltmetrgatermoelekirik termometrganday ulanadi?
Temoelektriktermometmimagnitoelekirk milivoimetrgaulanishidauning
korsatkichinimagabogfiqboladi?

Potensiometriarganday prinsipgako'raishlaydi?
Potensiometriamingtuziishinimadaniborat?

. TEYKolchashning kompensatsion usulining mohiyati nimadan iborat?

Ozgamasishchitokikuchibilanishiaydiganpotensiometmingishiashini

Ofchashasbobigaelektrikgarshiiktermometriariniqanday ulashchizma-
——

Oflchashashobigagarshilik termometriariniikkisimlichizmagako'ra

uianishidauiashiinyalaminggarshiligiganday giibmasianad?

11. Temometdamigarshiiginiolchashuchungaysiusullarvaoichashchiz-

malarimavjud?

12.  Oddiymuvozanatlashtiriganko'prikganday prinsipgakofaishlaydi?

&

14.
15.
16.
17.
18.

Uchsimiiulanishlimuvozanatiashtiriganko'prikganday prinsipgakofra
sheyd?

Muvozanatlashtiiimagankoiprik ganday prinsipgako'raishlaydi?
Magnitoelektriklogometrishiningmohiyatinimadaniborat?
Logometr ganday elementiardantashkiltopgan?
Muwvozanatiashtiriganko'prikiarqanday diyoslanadi?
Logometrarganday giyoslanadi?
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4-bob
BOSIM O‘LCHASH ASBOBLARI

4.1. BOSIM VA BOSIM FARQLARINI O‘LCHASH
USULLARI VA ASBOBLARI

Bosimengkopoichanadganiizikkatialidarsrasigakiad.
Issigikvaaiomenergetiasida, metalurglyada, kimyodavabosh
gaturisohalardakopginatexnologkjarayoniamingkechishini
nazoratdgjilishgaz va suyudlik muhitiarida bosimyokibosim

fargamioldhashbianbogig,
BosmXalgarosisiemasidapaskal (Pa) birigibianochana:
di, ubirnyutonkuchiblan1m 2maydonga(Nim  2)a'sirgjiina-

digankuchgateng. Pabirigikichikbolganiuchun, kamalikPa
vaMPabiridarkenggoflaniadi. Undantashaari, sistemadan
tashgaribiikiardan,yaibar, mm.simust vammsuvustham
foydalaniadi BubridarNisstemesibiidariblanauyidagi

munosabatlargaega:
lbar=1-10 5N/m 2,
1 mm.sim.ust.=133,322 N/m 2
1 mm.suv.ust. =9,80665 N/m 2,

Hozirgipaytdatexnikadaboshga sistemaMKGSS gofllanila-
di (metr, kilogramm-kuch, sekund), bunda bosimning asosiy

birligi sifatidayo kg-k/m 2yoki sistemadantashgaritexnik
oldhovarbrigkakiam 2=10 “kgkim  *golenid Oxagibrk
N/n bifigivasistemadantashqaribirliklari bilanquyidagi
munosabatlargaega:

1kg-k/sm 2=9,80665¢10 *N/m 2,
1kgk/sm 2=0,980665bar,
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2=10 *“ mm.suv.ust,
2=735,566 mm.sim.ust.

1kg-k/sm
1kg-kism

Kilogramm-kuch santimetrkvadratigavametrkvadratiga, u
sonjhatidanmilimetrsuvustunigatengbiriidardanfoydala-
nishganuxsatberigan Sipdvaldahiiidarorasicagmunosaloatior

beien
Spdal
Bosimbiikiariorasidagimunosabatiar
Birlik Pa kg-k/sm? bar mm.suv.ust.| mm.sim.ust.
1 paskal 1 10,2+ 10°6 10°5 0,102 7,60 10-3
1 kg-k/sm2 | 9,81 10 1 0,981 10 735,6
1 bar 10° 1,02 1 1,02+ 104 750,06
1 mm.suv.ust. | 9,81 10-4 1,332+ 10-3 1 7,356¢ 10-2
1 mm.sm.ust | 133,32 |1,136+ 10-2| 1,333+ 10°3 13595 1
Bosimoldashbiikarnivuooriar kil o
uchunortigchabosimsohasi10 6 — 25410 8Padadaviatbilamchi
nometrlar, maxsusmassaoichaydiganto’plamvabosimushlab
turishuchungurimakiradi. 10 8dan4+10 SPagachaval0  °dan

410 °Pagachahamda4+10  “gachabaosimlarfarginibosimlar
hridarnigaytatideshuchunmaxsusetaloniardantoytalaniad
Etalonlardanishchioichashvositalarigabosmolichashbiriik-
lriniuzatishkophboscichoraiamalgacshidadibilamdhiva
maxsus etalonlardanikkilamchi etalonlarga, so'ngketma-ket
biinchirazryaddantotoriinchirazryadinamunalivosialana,
keyinesaishchiolchashashoblarigauzatiadi.

Etalonlardanishchiolchashwvositalarigabosimolichashbir-
Kankemaketvaanqotkezsnigyoseshusuivalkorsa:
tishbasimiarininganigianishiumumdaviatgiyoslashchizmalariga
koraamalgaoshirladi. Har bittabasgichdaoichashbirdigini
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T 3 .
S I'gl ’
xatolikariorasidaginisbat10 Z—1Bnitashkileishimumkin.
Ofchashdamutlag, atmosferavavakuumbosimlaimavjud.
mutlagbosim  moddaholatining (suyuglik, gaz, bug’) parametri

bo'lib, p.., — atmosfera bosimiva p,, —ortigcha bosim
o
pmut:patm+p0r1' (&)
ochabos erabosi TlariorrceGt
danboret
port :pmut-patm' (63)

Atmosferabosimi Eratmoasferasidagihavoustunining bosimi;
uning giymati barometriar bilan olchanadi, shuning uchunbu
bosimko'pincha barometrikbosim hamdebataladi. Agarmutiaq
bosimatmosferabosimidankichikbo'lsa, vakuumyokisiyrak-
brishsodrbolact

pB:patm- pmut' (64)

Bosimvabosimlarfarginioichashgamofjallanganolchash
vositalar manometr debataladi. Manometriaroichanayotganyoki
atmosferali, ortiocha, vakuummetrikvamutiagbosimlargako'ra
barometr, manometr, vakuummetr va mutlagq bosimli mano-
metiargaboined.

40kPa(04kgk! Abasimniyokisiyralkdanishnioichashga
moljallangan manometriar naporomer va tyagomerdebataladi.
Tyagonaporomerlarda £20 kPa (+0,2 kg-k/sm 2) o'lchash
chegarasigaegaboiganikkitarafishkalasibor.

Differensial manometriar bosimlar fargini olchash uchun
qobred

Bosimoichaydiganasboblarishiashprinsiplarigakorasu-
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Buashoblamingishlashprinsipioichanayotganbosimningsu-
yugikustunininggidrostatikbosimibilanmuvozanatiashishiga
vabosmkuchitasricatuielasikeementamingdefomatslya-

siniyokiulamingkuchiniolchashgaasoslangan.
O’lchanayotgan kattalikning turigako‘rabosim olchash

ashoblariquydegituriargaboinad:
1)manometr mutiag vaortigchabosimniofchaydi;
2)barometratmosferabosiminioichaydi;
3)vakuummetrberkidishichidagisuyudikvagazbosimining
kamayishi(syrakianishiniolchaydi;
4) monovakuummetr ortiqgcha bosim va bosim kamayishini
oichayck
5)naporomerkichik giymatliortigchabosimniofichaydi;
6)tyagomerkichkgymatiisiyraldanishniolchayd;
7)tyagonaporomer kichik giymatlibosimvasiyraklanishni
oichayck
8) differensial manometriar ikki bosimayirmasini (bosim

ozogaishinjoidhayd

4.2. SUYUQLIKLI BOSIM O‘LCHASH
ASBOBLARI

Suyuglikibosimoichashasboblariikkinaychali(U-simon)
vabirnaychali(kosal) manometiardaniborat.

Bu asboblar sodda, ammo yetarli aniglikka ega bo‘lgan
qurimalardirvaularunchayugoriemas, 2 bardanoshmaydigan
bosiﬂarrionadmdmﬁzrnatoia:i.lsMi&woﬂ(sﬁalﬂa
matormoyi |shla11lad| Shundayqlllb suyuthdmanmeﬂarda
olchanayoigankatialkningozoarishinicpbulgiuvchisezgrele-

mentningvaziiasiishchisuyugikbajarad.
Ikki naychali suyudliklimanometming chizmasi21- rasmda
keltrigan. Iddvertikaltutashnaycha 1, 2meialyokiyogioch

asos 3gamahkamlangan. Naychalarishchisuyuglik bilannol
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21- rasm .IKkinaychali
manometrning chizmasi.

-

belgsgedhaioidried 1
naychagao‘lchanayotgan _pr':;—_\\
bosim ulanadi, 2naycha |

esaatmosferabilanbog*
langan.Bosimfarginiot ;
chashdaikkala naychaga T

olchanayatganbosimkeli-

o]
o

=
&S

riadl. Suyucikusiunining
Hbalandligibosimiarfar-
ginimuvozanatiayd:

p,- P,=r gH,

bundan

H=1(n-p) - ©®

bunda r—ishchisuyug- 3\\
kgitigkg s
g—tezlanishkuchi,m/s 2,

StandartlikkinaychaliU-simonsuyugikimanometdaming

O'zDav standartiariga ko‘rabalandligi h20 + 5 °Charoratda

+2 mm dan ortmaydi. Manometrlarning yuqori o‘lchash

chegaralari10,100,250,400,600,1000mmgatordacimatigan.

Buholdaoichashvositasiningkelftiriganxatoligio,2dan 2%

gachaorasidabolishimumkin.

Ko'rsatkichxatoligishkalaningdarajalanishinoanigiigidan

(OzDavstandartigako'rau0,2—04mmdanortmaydi), kapilar

kuchlarita'siridan (0,1—0,2mm); manometming vertikal (tik)

hoktitogtiemasigdan(2°ogishidaxatoli0,06%onitashid

giladi)va, engmuhimi, olchashnoanigligidan kelibchigishi

mumkin. Maxsus quriimalaryordamidako'rsatkichni+1 mmdan
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Suyudlikustunibalandliginitopishuchunikkimartaustun
balandiikarini, bitatirsakdagikamayishini, ikkinchisidaesa
kopayshinioichabchigishzarunvaulamingglymatiniqo'shish
lozim, ya'ni H:h1 + hz.

Bitanaychadagibalandiknianigiab, oingannatianikkiga
ko'paytirish mumkin emas, chunki naychalardagi shishaning
dametriarihandboishisababioingannatiaardagoshimcha
xatoliklar paydobofishimumkin.

U-simonmanometramingasosiy ekspluatatsionkamchiligi,
yahiikkiustundanhisoblashzaruratibirnaychali(kosal)me-
nometrardaboimaydi(22- rasm).

Birnaychali(kosal)manometiar. Buashablarikkinaychali
asboblamingbirturibofib, ikkinchinaychaomigakengidish
(kosa)ishiatiadi. Birnaychalimanometrdanaychaningkengiok

shigaolichanayotganbo-
22 rasm Bimaychali ' P2 simningkattasilanadi.
manometrning chizmasi. (—s Shkalaliplastinkagamah+

kamlangan naycha o'l-
chovchiatmosferabilan
lo o] boglanganbo'ladi. Bo-
simlarfarginioichashda
ungabosimlamingkichig
keliedisdisuck
manometrganol belgisi-
gachaquyiladi. Bosim
talsidaishchisuyudiic
ningbroismikengjcish-
dano’chovchinaychaga
ogboted

Buholuchun,olcha-
nayotganortigchabosim p
tornaychaningkesimi fn
dastiabkiustunOdanba-
b o

hy
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p= hgrl+ f[F), (69)]

bunda F—kengidishkesiminingyuzi,m 2,

f: Fodatda0,01dankichikyokiungateng, buesaamalda
hitalbaelandikkakorasezariqoshimchaxatolidamikeltib
chigammaydi.
nometriarquyidagiyuqorioichash chegaralarigaegabofishi
kerak: 160, 400, 600 va 1000 kg-k/m 2, buesamanometr suv

boladi Olcheshvosia:

siningkeliriganxatoligio,4dan 0,06 gachayoki0,025%oni
eshidokerak

Haroratvatezlanishkuchi goatuzatmalarxuddi U-simon
manometiargaoxshashkiritiad.

Mikromanometriar. Judakichik bosimlarni olchashuchun
ogmanaychalimikromanometriarishlatiladi(23- rasm).
spirtidanfoydalaniadi. Naychaogmavaziyatdabolganisababi
ollchanayotgan bosimnimuvozanatiaydigansuyuglikustunining
uzunigiouyidagichaboladt:

h=nsina, ©7)

bunda n—suyugikmeniskiningshkalaboylabsijishi, m.

23- rasm . MMH mikromanometrining chizmasi.
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Ortigcha bosimni mikromanometr yordamida o'lchanishi
guyidagitenglamagakoraaniolanadi:
p=nrgsina

Bunday asboblar 160—1000 Pa chegaradagi bosimlarni
olchashgamoafjallangan, ulamingxatoligi1,0%danashmaydi.

Bosimningkengayishiyokifarginikengchegaralandaoichash
gatogrikelganholardaozgaruvchanogishburchakimikio-
manometrlardan foydalaniladi. MMH mikromanometri shunday
ashoblardanbiibofib,05val,0anigikikassibian0—24kPa
olchashchegarasgamofallabchiarigan.

Yugoridaketrigansuyucidashoblariaboratonyavaishih
chigarishiajbasidakenggoflaniad. Ulamingkamchilikiari
ko'rsatishnimasofagauzatishmumkinemasigi, olchashchega-
ralariningkichikiig, korsatkichiamingyaggolemasiigivame-
xanikmustahkamemasligidaniborat.

4.3. PRUJINALI MANOMETRLAR

Buko'rsatuvchiasboblar biroramiinaychasimonpruiinal
0'ziyozar deformatsion manometrlar, vakuummetrvamonova-
kuummetriardaniborat.

Prujinalimanometriar suyuglik, gaz vabuglamingortigcha
bosimini,siyraldanishini, basimfargiarinioichashuchunkeng
golaniad Uamingshonchiig sodosig heromoniigiix
chamigvaoichanayotgankatialidamingkatiakolamibolshi
alzalldaridr Undantashoar korsaiumamiuzogmesoiagalizish
vaulamiavtomatik tarzdayozish bungayaggolmisolbolishi
mumekin.
lamingdeformeatsiyasiniyokiulamingkuchinioichashgaasos-
langan. Budeformatsiyaninggiymeatiasbobningbosimbirigida
dargjalanganvakotsatuvchiyokioziyozargismigauzatiadh.

Foydalanayotgan prujinalarming turigako'ramanometriar
membranalivanaychasimonmanometriargabo'inadi.
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Umuman, pruiinaimanometrarguyidagiguruhlargabofinad:
Dbiroramiinaychasimonpruijinai;
2)koporami(vini)naychapruinel;
3)garmonikarmembranali(sitfoni).
Ortigchabosimni oflchash uchun foydalaniladigan asosiy
ashob, bunaychaimanometrardir. Ulartexnikaviyolchashiarda
muhimrol o'ynaydi.
Naychasmonprujinalimanometrar. Asbobningsezgrelemerti
g=270°burchekkaaylenayoyiboyichabukiganelinii<yoklyassi
ovalkesimiinaycha T daniborat. Naychaning Auchiyopig,
ochiguchiesaholatiozgammaydiganshtutser Qyaulanganvau
orgali naychaningichki gismi o'lchanayotgan (manfiy yoki
musbat) ortigchabosim pbilanulanadi(24- rasm).
vaghburchakkichikiashadi, bosimpasayibborishibiannaycha-
ning  Ayopiguchiteskariyonalishda harakatlanadi. Naycha

24- rasm .Biroramlinaycha-
simon prujinalimanometr
sezgirelementiningchizmasi.
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uchiningsiishinaychaichidagibosimningkatta-kichikiigiga
bogigboladvabosimkatiaigniiodaiayd.
Naychauchiningsiiishgonuniyatimurakkabboiganitufayd,
buni quyidagicha tushuntirish mumkin. Ma'lumki, har ganday
dumalogmaskesimiinaycha (misoluchunrezinali)undagibosim
ortishiblannaychadevoridabaravartagsimlangankuchlanish
ta'sndadumalogshakiniegalashgaharakatajiaci. Naychake-
sminingperimetivauninguzunigibosimozgarishidaozgammas
bofbgoladi bundalbosmartishiblannaychakesiminingkichk
oqikatialashadi, kattasinkiesakichikdashadi. Shumunosabat

blan  Radiusortibboradiva R gatenglashadi, r radiusesa r
gachakichiklashadi. Farazgako‘ranaychayoyining uzunligi

0zgarmasbolibgoladi, unda Ry= Rg', rg= r'g ,bundag—
bosmkoftariishidankeyingiburchak. Bunda, ayirbquyidagini

damiz

R- r= Rg'- r'g'

9 9

(R rg=( R- ri)g "', ©

chunki( R r)< R- r',unda(69)gakorabosimningortishi
bilanburchakg ' <g,yaninaychato'grianadi.Naychakesimi

kichik o'qiining 0'zgarishiniD r=( R- rM-( R r)orgali
belgilaymiz, unda burchak o'zgarishiDg=g-g ''ni (69)
tenglamadanolamiz:

Dg=[D r( R- g Q)
Bundanaychauchiburchaginingsiishiboshlangichburchakg
gatoghiproporsionalvakichkogioichami( R- r)gateskai
proporsionalboiad.

Naycha Auchining ViiishiboshlangfiichburchakgningDg
G cogirisbetbionbogcy

W = (ay/ y)R\/(y—sin v)? + (1 - cosy)?,

g=270°=3/2p;
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Amalda Vgilishunchako’pemasvaodatdabirnechamil-
imetrice Kead fhashosteles ) :
yokipishangii(fichagi)mexanzmbilanberiad.

Sektoriiuzatishmexanizmiiasboblardastrelkaningburiish
burchagi270—300°ni, pishangimexanizmliashoblardaesafa-

R0 niteshkiked

Bitastrekalkorsaivashotiai06,1.0,16256,1016;

25;40;60va, keyinchalikkorsatuvning 10000kg-k/sm 2yudori
chegarasigachaishlabchigariladi, barchaasboblaming pastki
chegarasiOgateng.
YolgoYiladigannisbiygaytakuchlanishguyidaginitashkil
etadi, bundashkalada bosimning yugorichegarasidankattaroq
D T i el
6 jdal
?(Ay‘ ., da 100 va undan 160—600 | 1000—1600 | 2500 va undan
Kgtk/ sm2 kichik — yugori
AR Py 0,25 0,15 0,10 0,05
VakuummetrlarO—21va0—0,6kgkism 2ghkalalaribilanishiab
dopkd
Monovakuummetrlar 1 kg-k/sm 2vakuummetrik bosimgava

0,6dan24kg-k/ism 2 gachaortigchabosimchegarasigaega.

Asbablar40,60,100,160,250mmdametrkapusigibishiab

dipid

Asbobaminganiikkessi0;10;16,25y0k40bofeh

mumkin. 160va 250 mm diametr korpusliasboblareng yugori

koS

Atrokmuhitningharorati20 + 5°Cchegaradaozgarishidal 6,
2 5vad Danigikkiassigaegaashboblardayoki20 + 3°Cda0,6

val,Oangikkassigaegaashablardago'shimchaxatolidarkelb

chigishimumkin.
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AtroFHmuhitharoratiningozgarishidaasboblamingko'rsat-
shidagio’zgarish6%migdoridanortbketmasligilozim:
D=%(0,5d + 0,04D t),

bunda d— asbobninganiglikkiassigatengasasiyxatoligi, %o;
¥ —hagigiyharoratvaruxsatetiganengyugoriharorat
gymatiorasidegifarg, °C.

Ortigchabosimao’ichoviningish chegarasi(engyugoriish
bosimi) doimiy bosimda 3/4 nivao'’zgaruvchanbosimdayugor
olchashchegarasiningkamida2/3initashkilgishikerak.

Texnkaviykorsatuvashoblarigo'shimchaqurima(qo'shin-
chanazoratstrelkasi)gaegabolishimumkin, buesaishlatish
jarayonidaolingan engyugoribosim giymatini ofchashuchun
ebbekd

O'ziyozar deformatsion manometrar, vakuummetr vamono-
vakuummetrdar.  Biro'ramlinaychasimon prujinaliasboblarda,
agarkorsatvaiekashniyoauvguimesiperosbianaimashit
masa, olchashning yugorianidligita'minlanmasligi mumkin.
Shuninguchunoziyozarashoblardayugarisezgirelementiarkop
o'ramii(gelikoidall naychaprujinayokigamonikamembrana-
| —dionsrelddeghaioplnied

Xuddishunday sezgirelementlarodatdatelemetrikquriima-
largaegaashoblardaboliadi, ularkorsatuvnimasofagauzatish
imkonigaega.

KoporaminaychasimonprujinalarnaychauchidagiDgogish
burchaginiboshiangichburchakggaproporsionalburchakninos
giadivauninggiymatikattarogbotadi. Koporamiprujinalar
10kg-k/sm  2vaundanyugori1600kg-k/ism 2gacha(standartga
ko'ra)chegaragaegaboiganmanometiardagofilaniadi. Vaku-
ummetr va ko'p sonli monovakuummetrlardahamda 0,25 dan
6,0gachayugorioichashchegarasigaegaboiganmanometiarda
itsorierisatieci e Helbe b .
onal,0ziningbalandigigaega.

Standartargakora600dan4000kgH/sm 2gachaoichashche-
garaarigaegaboliganoziyozarsifonityago-vanaporomeriar-
nishisbchiarishiyolgacpyicen
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Asbobvaaviomatiashtirishvositalariuchunodatda36I00P
yoki 149 gotishmadan (uning tarkibi Ni = 25%, Mn = 14%,
Al = 1,3%, Cr = 1,2%, Si = 0,5%, Cu = 58% dan iborat) tayyor-
langanchoksizbiroramisifoniardantoydalaniad.

Sifonlaryupgadevarinaychalamipressiashbilantayyoria-
red

SiandarigabincankopsoniturioichamiF swPl( D+ad1g 2

0ldan160sm 2gafoydaliyuzasiblan,oiginiarsoni
valOgatengsifonlaryaratigan. - s>dsm  Zlsifoniaruchun
to’lginlar soni 16 gateng bo'lishimumkin. Naychadevori
Oainigi0,080an0.25mmoraligicaoined. Sifonkrberktag
bilanpayvandianibulanadi. Sifonlarichkinamdatashajibosim-
nigabulgiladi. Tashgibosimaymatiichkibosimganisbatan10—
30%nitashkiqiadi(F < £ 80 5i17).25- rasmdasifonning chiz-
meskeliigen
O'ziyozarashablardiskliyokitasmalidiagrammaqgog'ozida
olingan natijalamiyozib olishimumkin. Disklidiagrammalar
odatda birsutkadabirmartaaylanishteziigibilanaylanadi.
Diagrammagogoziningaylanishielekirdvigatelyokielekiruia-
nishgaimkonyo'gidasoatmexanizmibilanamalgaoshiriadi.
OZziyozarasboblaminganigikkassistandariargakoral,0
yoki1,6gatengbolishimumkin.

Lo‘ng

n — to‘lqinlar soni Agng

A
Y

25 rasmn .Choksizbiroramiisifon.
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Agardabosimozgarishtezligisekunddaoichashchegaralari
yig'indigiymatidan 1% yugoriroq bo'sa, undaolchashning
go'shimchaxatoligikelibchigishimumkin.

AtroFmuhitharoratio’zgarishidaashbobningko'rsatishidag
0Zzgarish,(72)tengiamaganishatan, 1%danyugoriboimasigi
lozim:

D=+(0,5d+0,025D t).

4.4, BOSIM O'LCHASH ASBOBLARINING
TAQQOSLANISHI VA O'RNATILISHIGA
QO'YILGAN ASOSIY TALABLAR

Bosim o'Ichash asboblari boshga o'lchash ashoblari kabi
uiardantogifoydalanishniteiminiaydigansharoiiardaishia-
tishilozim Bosmoldhashashoblrigayuoorinaroratioldhane:
yoganmuhiningta'siretishinibertarafgiishlozim, chunkibu
ashobningsezgirdlementigata'siretb, go'shimchaxatoliklarga
olibkelishimumkin. Shuninguchun, bosimolchashjoyivaashob
orasiissiglikizolatsiyasigaegaemas, ichkidiametri6—10mm
nitashkiletadiganulanishnaychasibilanta’minlanishilozim
bolad Uanishnaychasninguzunigishundaytanianishilozimiq

Suvbuginingbosiminioichashdaoddiyulanishnaychasihar
doimhammanometmiyugoriharoratiardan himoyadgjlacimaydi.
Agarda manometr olchash nugtasidan yugorirog joylashgan
bo'sa, undabug'naychadakondensatlanadi. Kondensatnaycha-
danogaboshlaydi, naychavaasbobningsezgirelementinardoim
todibgo'yadi. Shuninguchun, bugningbosiminioichashda
manometroldidahalgasimonsifonomatiladi, ungaasta-sekin,
atroFmuhitharoratigachasoviydigankondensattoplanadivau

Manometilamingbevosiaoididauchyoliventiiaromati-
lishiko'zdatutiladi, ularmanometmio'chiishuchun, mano-
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metrni atmosfera bilan bog‘lab, nolnitekshirish, nazorat
hiparaleliarishinvaLbshinyasipulash i
minlaydi. Uzun liniyalar mavjudligida go'shimchaventillar
e s U i il —_—
uiashinyalarniochiishuchunxzmatgiiad.

Havoning haroratidaqgotib goladiganagressiv (tajovuzkor)
muhitiar(misoluchun,aytimmazutturan) bosiminioichashda
bevosEbosmoldhashioideaviudhidt A
ruvchiidishlaming taxminanyarmio’chanayotganmuhitbilan,
ulanuvchilinyasiesao'tkazadigansuyugiik,asosan,suvbilan
(III.A' N igpesicisicart o
o ? “:Il':.IEII'EI'.'IgI salliles

Ulashlinyasishundayjoylashishikerakd, undasuyugjikiar
bt.' 't.ldm ¥ Mh[hgz. revopuiekar BT osiok
shE ? : gmﬁ :I: 'IIIIC :I. ek ¥ EIE':IEEEE: 'CII I:I - EIEﬂ. C EI::'I
omatiladibuesauzuksizyokivagtirvagiblangaz, havova
kondensatnichigaribyuborishigaimkonberad.

Ay < %A Changblanaralashgangazimuhitbosiminiocheshholarida

olchashjoyining oldidamaxsus changyutgichlaro'matiiishi
kozcketutiac

Basimoichashashoblarikotrsatkichlaryugorianiofikikdas-
sgaegaboiganashoblamingkotsatkichiarigasolshtiishyol
biangiyosianadi. Namunaliasbobningyugoriolchashchegarasi
tekshirlayotganashbobningyuqorioichashchegarasidanyuqori
yokiungatengbofishilozim. Agardagjiyoslanadiganashbobning
ruxsatetilgan mutlagxatoligi D bilan giyoslanayotganbelgi
uchuntavsiflansa, undastandartiargako'ra, shungataallugi
namunali asbobning asosiy mutlag D , Xatoligi quyidagicha
bofshilozim:

Agarda namunali va giyoslanayotgan ashoblaming yugori
olchashchegaralaribindbolsa,unda(74)tengsiziknamunal

6—R. T. Rahimjonov, Sh.Sh. Shoyunusov 81
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ashobninganiglikikassigiyoslanayotganashbobnikigagaraganda
kamida4baravaryugoribofishinikorsatad.

Kislorod bosiminiolchashuchunmofjallangan manometmi
moydadiyoslashmumkinemas, chunkitekshirishdansonggolgan
 ondmuhiidanotasrikelibehicarshimuTkin
Bukabimanometrarporshenimanometrqurimalaridaayiruvchi

idishlarorgaligyosianishimumiin.

Kislorodbosiminiolchashuchunmofiallanganmaxsusmano-
metlamingsiferblatida, standartiargako'ra, «Kislorooh»yoki
«Moygaxavl»debyoziladi. Undantashgari, bunday manometr-
lamingkorpusihavoranggabo'yaladi.
sigaeganamunaliasbolblamingkotrsatkichiariblansolshiish
amalgacshiiadl.

Vakuummetrlar, naporomerarvatyagomeraming giyoslani-
shimelumegshianoikkdessipegalooansuyuoidshis el
R

NAZORAT SAVOLLARI
. Bosimofichaydigan ganday asboblar mavjud?
Ishiatiishigakorabosmoichashashaoblarigaysiguruhlargabofinadi?
. e o’
Qaysiashoblarsuyudiikishishaimanometriargataalugli?
Ikkinaychalimanometrlarganday prinsipgako'raishlaydi?
Birnaychalimanometriarganday prinsipgako'raishlaydi?
. Mikromanometrlarganday prinsipgako‘raishlaydi?
. Suyuglikishishalimanometriardanfoydalangandagandayxatolikdarkeib
chigad?
10. Qandayprujnaimanometiamibiasiz?
11.  Prjnalimanometdarganday prinsipgako'raishlaydi?
12. Biroramiprujnalimanometriarhagidanimabiasiz?
13. Ko'poramliprujinalimanometrarhagidanimabiasiz?
14.  Bosmoichashashobarinngomatishigavadiyosianishigagandaytalablar
qoyied?

©ONDO S WN R
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5bob
SUYUQLIK VA GAZLAR SARFINI O‘LCHASH
ASBOBLARI

5.1. SUYUQLIK VA GAZLAR SARFINI O‘LCHASH
TO'G'RISIDA UMUMIY MA'LUMOTLAR

Moddamigdorihisobibilanbog/liqo’ichashlardamuhimtu-
shunchalar, bumoddaning sarfivamigdoridii.

Sarf ,bumalummoddaningmigdorivagtbitigidaguvuming
otkazgichkesmidano'ishniifodalaydi.

Moddaning migdoriyomassabiriigida (kg, t) yokihajmbir-
igdam 3, [)olchanishimumkin,

Tananganbiikarakotamessaisarf Quakgskysoat;
tsoatvaboshaphiikdardia)yokdhamisart Qdam ¥sm o,
| lsoatvaboshogbiidaria)oichanadi

Massabirikiarihajmlibiriklarganisbatanmoddaningmic+
doriyokisarfito'gfisidatoigrogmalumatberishimunkin,
chunkimoddaning hajmi,aynigsa, gazlamikibosimvaharoratga
ko'pdarajadabogfiq bo'ladi. Gazlaming hajmli sarflarini
oldhashdasoishiiishgaloyignatigbroymetnimalumolichesh

sharoliariga(nomalsharaifarga) ketidad. Nomalsharoifar
debharorat t =20 °C,bosim p,=101325Pa(760mm.sim.ust)

vanisbiy namikj=0gabulgiingan. Buholda hajmiisarf Q
bianbelgianadivahajmibiriidarda(misoluchun,m 3fs0at da)
iodsbred

Standartiargabincan, moddaningsarfiniolchashuchunish-
kladganoichashashaoh safoldegch Oebaytiad,moddaning
migdorini o'lchashuchunesa migdor hisablagichi atamasi
golaniadi. Harbralchidaholdabuatamalarganazorataiina-
diganmuhitninominiqo'shishzarurbo'ladi.

83

www.ziyouz.com kutubxonasi



Amaliyotdaturixilsarfolchashusullarihamdaozkonst-

nukiviuzishigaegabolgankopsonisarfolchegichvahisob-
lagichlarmaviud. Ko'ptargalganiariquyidagiSsarfoichagich
tuihisoblanack

Dozgaruvdhanbosmiargarisarfolchagichiarorayiish
quimasibian(Uiarozgaruchanbosimiariarisarfoldegid+
larining umumiy guruhigamansub);

2)bosmfarglariozgameassarfoichagichlar;

4)induksonsarfolchagichiar;

Sulraiovushisarfoldegahr.

Migdor hisoblagichlarmoddasarfivamigdorinioichashda,
asosan, suyudikvagaziamingmigdorniolchashdagolaniad.
Olchashusuligakoraularquyidagiguruhiargabofinad:

Dhajmhisoblagichlar;

ezdkhisobbgd g,

3)vaznhisoblagichkar.

Migdarisarfoichagichlamingimkoniyatiarichegaralangan —
ulardanfagatunchayugoribolmaganbaosimlamioichashdava
haroratnitexnologikjarayonlamingyordamchiuchastkalarida
olchashdaioydalaniadi.

5.2. SUYUQLIK, BUG*' VA GAZLAR SARFINI
TORAYTIRISH QURILMASIDA BOSIM FARQI
BO'YICHA O‘LCHASH

Tomit : : L .
; b” I'II : "II SI ohos
fargigakoraoichanayotganmuhitningsarfinianiglashdanibo-

rat. Buguiimasarinibriamchiozgartruvchidebgaraishilo-

zim. Toraytiishquiimasidahasiboiganbosimlarfargishikala-

sisarfbifigidadarajalangandiimanometryordamidacichanadi.
Do= f(Q.
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Toayfishquimelrishatiravshtastandartivasander
emasiargaboiinadi. Sandartidebshundaytoraytiishqurima:
lariga aytiladiki, ular umumdavlat DST 8.363-97 normativ
hujatariasosdatayyolanganvaomatiganbolad. Sandarti
toraytishguimalariniD p= [ ( Qdaraplangantavsiiindiv
dual quriimaning darajalangantavsifiindividual darajalash
netiescieancianect

Suyugik, gazvabugilamingsarfiniolchashuchuntorayti-
rishquimasisiatidadiafragmealar,sopldianva\eniLrisoplola-
ridanfoydalaniadi(26- rasm).

Diafragma  (26- rasm),budumalogteshikiiyupgadiskshakiga
egaqurimadir,uningogiquvurogiboyichajoylashgan.

Teshikningaoldi (kirish) gismisiindrshakligaega,songu
konkkengaybborad Teshikningaddagichetaritortourchald
(okin bolishilozim. Standartiidiafragmalardiametri5omm
dankichikbolmaganquwvuriotkazgichlardaomatiad.

Soplo (26, b rasm)konsentrikteshikinasadkashakidaish-
langan.Uning kunshqlsmua\mtoraylb chlqshqlsmlesas-
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GazsarfiniolchashdastandartisoplolardiametiSommdan
kichkbolmaganquvuro'tkazgichlardaomatiadivasuyugiik-
larsarfinioichashda30mmdankichikboimagandiametriqumur
Otkazgchiardaoinetiac

Ventuisoplosi (@6, d rasm)soploprofiigaoxshagankiish
di. StandartliVVenturisoplosiuchunguvur otkazgichningeng
kichikdiametri65mmnitashkiletad.

26-rasmda  Pva P harflariblandifmanometrgaciinadigan
nugaierbelglangen.

i jorasidagiumumiybogfigiknianiojash
uchundastlabbundayfaraz gilamiz: suyudlikning sigiimagan
atrofmuhitblanissigikalmashinuvyoqvaguvuriotkazgich
gorizontalholatiajoytashiigan(27- rasm). Sioimeagansuyuo-
iksarfivabosimiarfargjortasideginisbethamdabuogimucdhun
energyaningsagjanishgonuniniifodalovchiBemulitengiameasi
ogimning uzluksizligitenglamasidan aniglanishimumkin. Agar
ishgalanishkuchiningtasiiboimasavauniinobaigaoimasak,

A B C
\\\\:\_D / </;’:1;—_::/’_/_/\ ”””” —
— \;Z::::I:_—I:I:’:::Z’
e R e e
# N
2 b,
AP P,
e
b, I~ p2 pc
~.
i — i -
T
27-rasm .Ogimtavsiivastatk Jpbosimiiquvuriiotkazgichda
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gorizontal (yotiq) guvuriiotkazgichuchunbutenglamaquyida-
gichabofishimumkin;

bunda kva k— Aa Bkesmiaidateziknibaravartagsimian-

nagarlgau.zannakoefﬁtsymian
vyva v,— Ava Bkesimlardagiogmningortachatezig;

X— Aadmlaja v, gataak cfigarshikioeflisiyen.
Suyuoikningzchigitorayfiishaurimesidenotgandao zgar-
maganligisababli, ya'nir =r ,=rbolganiuchun

1

vieF =v,F,.

Shuni hamtalqdlashkerakkl (76)Ienglama v, tezlkolcha-

Hajmii sarftezlikning ogimkesimiyuzasigako‘paytmasiga
engyain
- kR 2., _ .
Qh \/m P (p.l. pz)
Fl

Ammo (78) tenglamani chigarishda hagigiy suyuglikning

covushaooig,uningouvuriotkezgichvatoraytishourimesica
shoganshiasidaogmkesimidegieziningiaosimianshino-
Eekeigetborgadinmeagen
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i e brsroetis eniot
ifodelanadi Bundahajmiy sarftenglamasiquyidagichabolad

Q, = aF, %Ap, @™

bunda Q—hajmiisarf,m ¥s;
Dp—toraytirish qurimasining yonlarida.olchangan
bosimiarfarg,Pa;
F,—toraytiishgurimasiteshiginingyuzasi,m 2,
Messasarfingimisarfvasuyucizchigkopeytmesigateng:

Taybalamingkotrsatishicha,sarfkodflislyentimoddatLiiga
bogigboimay,asosantoraytiishqurimasiningtuivahajmiga
hamda Reynolds soniga, ya'niogimningfizikaviy xossalariga
booky

a= f(Re, F, D, @D

bunda D—quvuriotkazgichningdiametri.
Sigiluvchimuhit(gaz, bug) sarfinioichashda, moddaogimi
toraytiishgurimasidanotayotgandabosimningozgarishinat-
jpsdamoddazichiginingozgarishinietorgadishzanr.
YugoridagiB0)va(8L)tenglamalamibirgalikdayechsak,gaz
yokibug'sarfinihisoblashtenglamalariquyidagichabofishi
mumkin:

bunda E—kengayishkoeffitsiyent.
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Demak,gazvahbug'sarfinihisoblashtenglamalarisuyugjik

sarfinihisoblashtenglamasidan Bxoeflitsiyentiningmavjudigi
bilanfarqgiadi. Agar E=1bo’sa,butenglamalamisigimaydi-

gansuyudliklaruchungollashmumkin.

Bosmiarfargjozgaruvchansarfoichagichlarbayonisoingida
uanngaizaikanikeiamiz

1. Toraytiishqurimalar—sarfoichashningsodda,arzon

2. Toraytiishqurimalarihartoroniamal,yaniuiarbosim-
lar, haroratarvaquvuriotkazgichdiametriariningkengkote:
olchashdagollanishimumkin.
lashyolfibilantopilishimumkin, shuninguchunnamunalisarf
olchagichlargahojatgoimaydi.

4. Turisharoiardaoichashuchunishianishiboyichabir
rusumlidifmanometrarvaikkilamchiasboblardanfoydalanish
mumkinigi;harbirsarfoichagichuchunfagattorayiishaui-
malaiindvidualboladed.

Alzalikiariblanbirgatordabunday sarfolchagichlaming
kamchiliklariham mavjud.
0i,buoichashxatoliginingkattaligisabablio,3
sarfnioichashgaimkonbermaydi.

2. Sarflamikichikdarmetriqumuriotkazgichiardaoichash
borishkerakboled.

3 Toaytiishguimealisarfolchagchiarchegaralangananicr
Ikkaega, bundacichashxatoligiguvuriotkazgichholatiga,
bosimozgammasligigavaoichanayotganmuhitgabogligligida
kengchegaralarda(1,5—3%) o'zgaradi.

4.Uzunimpuisinaychalarborigisabeblitezkorigichegeara-
langan(inersonigikatta)vashumunosabathlantezozgaradk
gansarfamiolchashdagyinchikiugidradi
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5.3. BOSIM FARQLARI OZGARMAS SARF
O'LCHAGICHLAR. AYLANIB OQIB O'TUVCHI
SARF O'LCHAGICHLAR

Shishalivaelektrik (metalli) rotametrar. Rotametriaming
. i - ;
:"IETSI““E[[I". CE:,E'I'SI 'C‘C'[EI'EI" eming( ———
larinioichashuchunxizmatgiladi. Asboblarquvuriotikazgich
udheskalaridaverikal (ika)omatiadivacichanayoiganmuhi
ogminingpastdanyugorigaotayotigansarfiniolchayd. Sarfning
ozgarishiulamingo'tishkesiminingo’zgarishigaolibkeladi
hamdaashoblardagibosimiarfargihardoimbindbofiibgola
veradivahisobnatialarigatengboladi. Rolametriarshikalalari
birxilbolinmalibo’ib, muhitbasiminiyo'gotishlaridoimiy
Tuziishigakorarotametiarshishaivametalrotametiarga
ishiashgamoialangan.
28- rasmdarotametmingchizmasiko'rsatiigan. Rotametrver-
tikaljoylashgankonussimonnaycha 1,uningichidaerkinharakat
| giuvchisiindriirotorgalgovich
jovlashgan.Uzangamaydiganpolat,
| 4 Cyuraluminiyyokiebonitdantayyor-
- — lbngan
By 1______ | B ) - L
! Shundayilib,galgovichningho-
|
|

kiozgarshiblangalqovidvako-
. nussimonnaychaningichkidevoriari
~ o oOrasidagiotishkesimiozgaradi,
natiadao'ishkesimidagiogimning
tezligigalgovichkondalangkesimi
’ |_ ’ ot -

|

“““ gunchashuharakatolabotadi. Beri-
‘ rmbrighatisaicic
gagalgovichningtegishiiholatimos
kebd

28- rasm .Rotametrchizmasi.
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Qalgovichningmuvozanatholatiquyidagigateng:

g=( p,- p)F,
p,- b= g/ f=1274( d /d),
bunda p,va p,—galgovichdanoldingivakeyingimuhitbosimi,
N/m?;
g—0qalgovichningmassasi, kg;
F—qalgovichningyuzasi,m z
d—aqalgovichning diametri, m.
(84)tenglamadanshunikofishmumkinki,asbobningbosimiar
fargihardomo’zgarmeas, sarfkatialigigabogligemasvafagat
galgovichningkonstrukslyasigakoradiametrivamassasibian
begered
Sarfniriametrbianct L
chashdaoichashningpastii
chegarasi20%nominal giy-
matigateng. Asbobfoizda [
darajglanganshartishkala-

gaega
PC rusumilishishaliro-

tametr (29- rasm)korpus 5
gaustunlar 4 yordamida
omatigankonussimonnay-
cha Z2daniborat. Naycha
digansuyuqikyokigaz ook
giluvchigalgovich 1bor.
Asbobningshkalasi 3bevo-
stanaychaustida(chizish
yolblen)carapbned H- L
sobleshiargalgovichningust
chaoibbored

Konussimon shisha nay-

28

- 29- rasm .PCrusumlishishali
chalirotametriarsuviooy- -
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cha0,025—4 m 3/soatvahavobo'yicha0,4—40m 3/soat, olchash
chegarasi:0,6MPa(6kgkism 2)gachaishbosimigamofjallan-
gan. Asbobning asosiy xatoligi yuqori va pastki o‘lchash
chegaralarinngfargi1,6%onitashkieiadi.
Ratametiarbosmifargiozgauvchansarfoichagichiarganis-
bofinmalibo’ib, unchakattaboimagansarflamioichashga
imkonberadi; bosimningyo'golishikichikvausarfkatialigiga
bogigemeas, rotametriamingoichashkolamikatta.
Rotametrkamchildar quvuriiotkazgichlamingfacgtvert-
kaluchestkalaridaometiishi korsatMamimasofagauzatish,
ulamiyozibalishgiyinigivayugoribosimvaharoratiargaega
muhiarsarfinioichashuchunyarogszigid.
Yugordakelirigansuyucjik bugvagazar(havo)ningmic
dorivasariniolchashusularishublantavsiianadiduarda
sezgrelementibevosiaoichanayatganmuhitianbogfic,yani
ularmexanik vakimyowvly shikastianadi, buesaogibatda.ogim
bosiminingkamayishigaolibkeladi. Olchanayotganmuhitning
sezgrelementgauALksziastivagotbhbarishiblanoidhash
kosaldhiantjgesabyiesreiechvenaipdauimngson
chiiishlashihamdaasbobningishlashmuddatikamayadi.
Kimyowjrecenegressv(ietrshopia araadiut
shiakmaterialamingpulpesi)vaboshgasuyudikiamingsarfini
olchashuchun,yugoridagiasbobvausular (uiardasarfoicha-
gochosmiaameeriskarieghiushiganxsateiigan)ooket
maydi. Shuning uchun o’lchanayotgan moddalar bilan alogasi
yo'qg, sezgirelementi bilantegib turmaydigan gator usulva
Bukabiasboblargaelektromagnitivaultratovushliasboblami
kirishmumkin.

5.4. ELEKTROMAGNITLI SARF O‘LCHAGICHLAR
Beldromagniiinduksion)sarfoichagchiamingishiashprin
Sipitashgimagnitmaydonta'siidaelektrtokiningo'tkazuvchi
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suyudlikogimidahosil gilgan EYK (elektryurituvchikuch)ni
olchashgaasoslangan. EYKningkattaligiguyidagitenglamayor-
damidaaniclanadi.

E= BDy,

bunda B—magnitinduksiyasi;
D— quvurdiametriga teng suyuglik o‘tkazgichning
warg
v—suyugikningo'tachatezig.

Elekiromagnitisarfoichagichlarelektrotkazuvchanligi
110 “ W sm* dankichik bolmagan vaharorati5—120 °Cli
suyugidarsariniolchashudhungolaniad.

Shundaydiiib, elekiromagnitisarfoichagich, buogimning
o'tachateZligigavasuyudlikning sarfigaproporsional, EYK
ishlab chigaruvchi, o'zgaruvchantoklimofjaz gidrodinamik
generatorc.

nitisarfoichagichning prinsipial chizmasi 30-
resmoakeliigan.

Magnitibolmagan materialdanishlanganvaichidanelekir
oktsyasiblen(fezina,emal foroplestvalboshoglar)opan
gangaytaozgartkichlamingkorpusi Imagnitquiblarifasmda
0'zgarmas magnittasvirlangan)

Quwvurdevorlaridaizolatsiya-
langandiametriboyichaelekirod
eromaiigenersuyuciir
lenelekirkontakidabolad.

Magnitmaydonining kuch chi-
b s ki

. I_ I Hikae-

pendikularyonalgan. Elektromag-

nitli sarfo’lchagichlarboshga

tishimkonibolmaganvagtiarda, mmmm

masalan, agressiv,abrazivvago- ningchizmasi.
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wushgogsuyugiikarvapulpa, suyugmetallamingsarfinio
chashdagoflanishimumkin.
Bularinersionboimagan, tezozgaruvchansarflamiolchashda
vaulamiavtomatikrostiashsistemalaridaishiatishdajudamu-
him. O’chashnatijalarigasuyudiikdagizarmrachalarvagazpu-
Hdheliasgimayd Safokhegdnngoisatishiod e
neyoigansuyuofioaususiyatiariga(covushaooik zchikvaogim
tavsiigabogigemes.
Blekiromagnitisarfolchagichiamingkamchildarigaoicha-
nayolganmuhitelekirotkazuvchanigiciymeatiningminimaligiga
chellaydi. O‘Ichashdnzmasnlngrruald@blg kopginato'si
lamingtasiifoydalanishnigyinkashiiradi. Sancatdabimecha
rusumi,1val Sanioikikessppegalolpaninduksonsarfold e
gchlerishiebchigarimogda.
Enganigsarfoichagichlar, buED-51 rusumi, 1anigikikes-
sgaegasarfoichagichlardr. Ularshartiotishdiametri 10—
300mmva0,32—2500m  */soatyuqorioichashchegarasigaega.

5.5. ULTRATOVUSHLI SARF O‘LCHAGICHLAR

Sarfolchashningultratovushiiusuliguvurganisbatanultra-

fovushiezighingogmteziggabogficigigaasosiangan.
Ulratovushiisarfolchagichiarengawalosuyuciningsarf
niolchashuchunulratovushiolgininingkichikintensivigiva
gezadauaiovs ingyulishkoeiisyeninngataigiLibyi
oplrd
Towshioigininingharakatdagimuhitdatargalishidatovush-
ningmanbadangabulgiuvchiqurimagayetbborishtezigifa-
gattovushningtezigigaemas, balkiharakatgjiuvchimuhitning
sipishungaasoslangan. Agartovushiolginiogimyonalishida
heraketojisa,Uamingtezigigo'shiadi tovushogimigagarsh
yonaksa tezildarayimesiiopiad. Ulratovushningogimboy-
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1
|

I

|
I
P\
T
4
3 I—»

L
’

31- rasm . Tovushtolginiogimigaperpendikular sarf
olchagichlamingchizmasi.

Ta I —
yahiogayotgansuyudiksarfigaproporsional.
Ulratowushiisarfoichagichiamiiddgurungaboishmumidn,
Biinchiguruhgatovushtoliginiogimigaperpendikular sarf
olchagichlamikirtishmumkin (31- rasm). Generator 2bilan
cozgatiganpezoelement Iquwurooigaperpendikuiaryonalgan
ultratovushtebranishinihosigiadi. Ogimningottachatezigi

v, orishbianuirsiovushinumingtezikyohnelsh vdanio-
boraogibboradi.
i
a» ! v, I ©

bunda g— numingogishburchag,
c—harakatsizmuhitdagiufiratovushteZi.

v, orishibianpezoelement 3gatushuvchienergiyamiqdori
kamayibborad, 4pezoelementgatushuvchienergiyamigdoriesa
ortibboradiva, shundayqjiib, Skuchaytirgichkirishjoyidagi
signallarfargjortibboradi. Bunday chizmalisarfoichagichiar
uchegaralangananiglikkaega. Shuninguchun, ikkinchiguruh
sarfolchagichiarkengtargalganusuiisirasigakiradi. Uaming
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ishiashprinsipiogmboylabhamdaungacgrshiyonalishdahosi
qlllngan ulratovushtebranishlarichastotasiningayirmasini

Safo‘d*egdiaﬁ@rﬂvammﬂdmrdagal«jra
ishiabchigariishimumkin.

Yuqoridaketiiganulratovushiisarfolchagichiamingish+
lashprinsipiulamingasosiykamchildarinikeliochigarishi
mumkin. Ularning muhim kamchiliklari asbob ko'rsatishiga
olchanayotganmuhitning fizik-kimyoviy holatining ozgarishi
hamdamuhiningharoratiulratovushteziigigata'siretishidan
boat

Ulratovushiisarfoichagichlarkopginasancettarmodiarida
oznngoLydegiatzalidant iaylisiohoopece:

1) turlidiametrli quvur o'tkazgichlarda (10 mmvaundan
yugon)ishlatishmumkin;

2)harganday muhitning sarfinikontaktsiz ofchashimkoni
mavjud.

NAZORAT SAVOLLARI

Suyugkvagaziamingsarfinioichashashablaritogisdanimabiasiz?
Standartiitoraytiishqurimalarinimavaganday standartiitoraytiish

quimalaridansarfnioichashuchunfoydalaniad?
Toraytiishqurimalariqandayafzaliidarvakamchiikargaega’?
Toraytiishourimelarigaysipinsipgakoraishiayci?
Shishaliroiametiargaysipinsipgakoraishiayd?
Shishaliratametriamingafzalikarivakamchiikiarinimadanioorat?
Elekiromagnitsarfoichagichlamingishlashinimagaasoslangan?
mmﬁmﬁmdmmmmmmm

Ullralows‘igarfo ichagichlamingishlashinimagaasoslangan?
10.  Utratovushiisarfoichagichiamingafzallidarivakarmchiildarinimadan

boat?

[ACIN o

O N OTA W

©
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6-bob
SATHNI O‘'LCHASH ASBOBLARI

6.1. SUYUQLIKLARNING SATHINI O‘LCHASH ASBOB-
LARI TO'G'RISIDA UMUMIY MA’LUMOTLAR

Suyuglik vasochiluvchan moddalar sathining balandligini
olchashbalandiknioichashtexndlogikjarayonlariniaviomat-
lashtiishdamuhimahamiyatgaega. Sathbalandliginiolchash
texnologkjarayondaishtiroketayotganishiabchigarishappara:

Sathbalandiginioichashashoblarioichanayoiganmuhitning

1) Mexankaviy ,sathnioichashuchungalgovichyokisuyuo
iksitidajoytashganboshgajsmdanioydalaniadi;

2) Gidrostatiki ,sathniolchashuchunolchanayotganmuhit-
ning zichligigateng yokifarglanadigan muhittaming tutash
idishlardagisathinioichashuchunifoydalaniad.

3) Pnevmomanometrkii ,suyugikgatiamitagigapuflanayot-
gan havoning (yoki boshga gazlarning) bosimini o‘lchash

4) Radiozotopi ,eekiromagnittolginlartebranishparamet-
gimiozgarshigaasosiangan.

6.2. MEXANIKAVIY SATH O'LCHAGICHLAR
Mexanikaviy asbobningsezgirelementi—aalgovichsuyugiik
ywzasdacalgbturadi(32- rasmvasuyudiksathibalandigidag
omiungaiasirgiadigankuchiarmuvozanatigabodfigboladi.

7—R. T. Rahimjonov, Sh.Sh. Shoyunusov 97
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32- rasm . Sathnigalgovichbian
olchashchizmasi.

AAOAVAAMANANNNANNNAN

Ny 1
OVVmA)ﬂ/L :
ﬁ ” ! _

AN
EE—

Y __ [T |
Q- Q. ___ __
| __._

____ __

of 111 e
3 _ o
= __ __ 1

D
P

33 rasm . Sathnibuyka
bilanoichashchizmasi.
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Andmed gonunigamuvafig, galgovichogfiigiuning suyua-
ikkaboiganhajmidegisuyuciikogrigigatenglboted.

Doimiyvadawiychokadigangalgovichiisatholichagichlar-
dagalgovichniyugoriga ko'taradigan muvozanatiovchikuch

galgovichogfifigigatengvaozgamashoiadi:
F= G=const.

32- rasmdadoimiy cho’kadigan galqovichlisath oichagich-
ningchizmasikotsatigan. Sanoatdagoianiadigankopchiik
satholdhegcharshuchizmaasosidaishiayd Qelgovich
2yordamidamuvozanatiovehiyuk 3blanelastiktros(polatsim)
5orgaliboglangan. Yukbilanbirkitiganstrelkashkala
muvoligsuyugiksathbalandiginikorsatibturadi.

Buolchagichningasosiykamchilidari—shkalasining teska-
righvatrosogiigningo'zgarishinisolgacinmedig beland
idishiardahisoblashaiynigivahokazo.

Qelgovichisatholchagchiamingiurimodifiaislyalarimev-

Jud Uarbr-bricentuzishi olcheshiavsi mesoiagauzatish
tziminiishlatishshartiarivaboshgaxususiyatiariblanfarg
cpd

Qalgovichlisatholchagichlargatorafzalikdargahamega:
gurimasodda, oichashkolamikatta,anigiigiyucior,agressiv
vaqovushgog muhitiar sathini o’lchashmumkin, ofichashning
haroratkolamikeng. Afzaliklaridantashaari, ulamingyana
zanglashimumkiniigi, kinematikgismiariborigisabablyetari
mustahkamemasigi, idishiardalbosimaostidasathniolchashaiy-
gego]

Qalgovichiisatholchagichlamingolchashkolamiquyida-
gigatordantanianadi.0—0,25,04;06,1,0,1,6,25:4,0,60;
10,0;16,0va20m.Anigiikkiassi0,6;1,0;1,6va2 5bofishi
mumkin. Asboblarning asosiy xatoliklari £1,0 dan 10,0 mm

gachabolad.
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6.3. GIDROSTATIK SATH O‘'LCHAGICHLAR

Gidrostatksatholchagichningengoddysibolibshishanay-
chalisuvoichagichxizmatiad, ubosimoichashidishianda,
yugoribosimlaryokivakuumlamioichashdaqoflaniladi. Za-
monaviy bug' generatoriaridaoddiy suvoichashnaychalarini
ishiatishnoguiay, chunkisathochagichiamiboshgaruvpostiga
yokikamidaboshgaruvpostibelgisigachaotkazishzarurbolad.
Pasayftirigankorsatkichbianishiaytiganbugigozonibaraban-
laridasatho'lchagichningengoddiysibuulanuvchilinyadagi
suvningzichigdankorayuoorizchildsuyucidariosiogriden
foydalaniadi. To'sgisuyugikiarsuvbianaralashmasigiyoki
ohgiutashnaychasicismanshishadantayyorangan, buesato'sic
lisuyugjiikningyokisuvningtegibturishchegarasinikotishga
imkonberadi. To'siglisuyugliklar sifatidaturixil organik
suyudiidaryokiviamingaralashmalarigoflaniadi, Masalan,

CHCI,-CHCI , aralashmasi(r=1,623),
CHBr, aralashmasi(r=2,89, benzol bilan);

CBr,CHCI(r=3,42)toluol (r=0,864) bilan;

m
I |
et/ I 1
I PP
s S azzz

34- rasm . Shishalisuvolchagichyordamidasuyuglik sathinioichash.
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CBr , eritmasi CHCI ,da(r=1,489),

Tosoisuyuoikaryogidaenytiganboyoghian odeitag

ranghianboyabd buiegshiyoigidauamingaivbianiegh
turishchegarasiniajratiboishuchunimkonberadi.

34- rasmdashishalisuvoichagichningchizmasikeltiigan.

Gdrostatksathoicheshusiiggioraizalidargaega. Bukabi
satholchagichlarmexanikmustahkam, montajioddiy, ishonchii
Ammoulamingkamchiligihammavjud: sezgirelementinazorat
giinayotganmuhitbilanbevositaalogadordir.

6.4. SUYUQLIK SATHINI O‘LCHASH UCHUN
BOSHQA ASBOBLAR

Manometriksatholichagichlar. Suyuglidamingsathiniot
chashuchun sanoat rusumii differensial manometriar (dif-
manometr) danfoydalanish mumkin (galgovichli, membranal,
sifoni), ulamingsathbiriidarismdadarajalangan. Buholda
korsatMamiuzogmasofagatelemetrkuzatishiniamalgaoshi-
rishmumkin.

Differensialmanometrgidrostatikbosimlarfarginioichana-
yotganvatutashidishiardakotsatad.

Ochigidishlardasathnioichashholaridatutashidishlami
golanmasahambolad buhdatiardasathnioddly (difierensial
emas) manometrlar ko‘rsatuviga asosan oIish mumkin. Ammo

hmla,dadhﬂa’dakdarﬂﬂ

Qahwdidhnrnmtﬂarsalhoﬁngdiarsrfaﬂdabalan
dikni25dan6300smgachakengkolamdaacichashuchunishiab
dped

Sanoqquriimasigaegasifoniidifmanometrarbalandikda-
rjpsi63dan1600smgachaoichashkolamidaishisbchigaried,

imesizbriesal P
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35 rasm . Ikikameralitutashidishningchizmasi.

miblan)25dan6300smgachabalandikuchunishigbchigariadi.
35- rasmdamanometriksatholchagichningchizmasikettiiigan.
Pnevmomanometriksatholchagichlar. Suyugliksathinipnev-
momanometrkoichashlardagidravikto'sigtizimidaengyuqori
bosimchegarasiomatiadi. Sathnioichashuchunhavovainert
gazamingbosimiaridanioydalaniad.
Bosimiarfargikerakiigymeatiargaegaboiganto'sigisuyuct
liknimanometrdasuyuglik sathiboyichayokiboshgausullarga
ko'raaniglash mumkin. Oddiy satho’ichagichlardabosimpor-
shenlinasoshbilanyaratiadi, bundasath bosimining maksimal
ogfshiboyichaaniglanadi. Sigiiganhavoyokigazharganday
havovagaz manbayidan uzluksiz uzatilishimumkin.
Pnevmomanometrikusulbilanoichashlaryerostihajmiarda,
yoqigibalandiginyokiboshogaoichashalyinbolganjoylarda
joylashgansistemalardaagressivsuyugiikiamivaboshgaturd
haatiardegoidnashiardacplanid
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36- rasm .Pnevmomanometrik sath olchagich chizmasi.

36- rasmda pnevmomanometrik sath ofichagichning chizmasi

heliten

P,

Radiozotoplisathoichagichlar. Radiozatoplisatho'lcha-

gehiamingishisshprinspiyuiishoblyatitricheboiganid
muhitdanofayotgannuriaming gayddjiinishivamuhitaming
chegarasiozgarishiblannuianishozgarishigaasosiangan. Rar
dioizotoplisathofchagichlaming asosiy gismlarinuranish
manbayivanuriamicgbulgiuvchiasboblardaniporat. Nurlanish
manbayisifatidao'zidan g-hurarchigaradigan Co
vaboshgamoddalarishlatiladi. Qabul giluvchiasbob sifatida
asosanGeyger-Myuller hisoblagichidanfoydalaniadi.
Radioizotopliashoblamingxatoligi+0,5—1%dan oshmaydi.
Bu asboblar asosan boshga turdagi asboblardan foydalanish
mumkinboimaganholatiardagolianiadi. Ulardanochigvaberk
idishlardagi suyuqlik hamda sochiluvchan moddalar sathini
olchashuchunfoydalanishmumkin, bundantashgar, oichana-
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yotganmuhitbilanasboborasidahechgandayboglanishboima-
ganisababliagressivsuyuglik vamoddalaming balandligini
o’lchashmumkin.

Uraiovushiisatholchegichir. Ulrsiovushiisatholdnegidh+
lamingishlashprinsipisuyugiik, gaz (havo) gatiamidantovush
tolginarining gaytishigaasoslangan. Ultratovushimpulisining
havovaoichanayotganmuhitchegarasisitidangaytishkatia-
Kariakusikoprshikningkesidnfarginatiasidasodibold
Buashoblargatorafzalikiargaega: masalan, yugorianiglig,
kichikinersionligi, kengkolamdaishlashi, kontakisiziigiva
agressivsuyudiikiarblanishlashmumkiniigivaboshaalar.

Ultratovushli sath o'lchagichlar 45 mmdanbirnechao’n
metrgachaoichashkoflamigaega. Ofchanayotganmuhitharo-
rai—50dan +200 °Cgachayetishimumkin. Yol go'yiladigan
asoslyxatoligi+2,5%nitashkilgiishimumkin.

NAZORAT SAVOLLARI

Qandaysathoichashashoblarinibiasiz?
Mexankaviysatholichagichiargaysiprinsipgakorraishlaydi?
Gidrostatiksatholchagichlamingishinimadaniborat?

Manometrikva pnevmomanometrik sath olchagichlamingishlash prinsipi
nimagaasoslangan?

Radioizotoplisatholchagichlamingganday afzaliidarimavjud?

6. Utratovushiisatholchagichlamingishinimagaasosiangan?

Ea SO SR o

o1
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7-bob

FIZIK-KIMYOVIY TAHLIL ASBOBLARI

7.1. GAZ TAHLILLAGICHLAR TO'G‘RISIDA UMUMIY

MA'LUMOTLAR

yoqaishidanboratboiadt

O'txonadayonishjarayoniningto'g'ikechishinitaiminlash
uchunotxonagahavonikerakimigdordaberishzarurboladi,u
havoningoriqchakoefiitsiyentiblananigianadi. Agarberia-
yotganhavomigdoriyetarichabolmasa, undayogigiogibatda
mofialangantoligissigikniaraiacimayd. Agardaotxonaga
kopmigdordahavoberilsa, otxonasoviydivaundanchigibke-

Yoqgjginingotxonadanomalyonishi nazomno‘txonagaz
lamingiahliyordamidacibboriadi.37- rasmdanshunikor-
shimizmumkin boTadiki, havoning ortigcha koeffitsiyentiga
o'txonagazlaridanfagatkarbonatangidridgaziCO
Q ningmallummigdorito'gtikeladi.

Shundayqjlib, yonishjarayoninazoratinigazlardaCO
orgalioibborishmumkin. Gazaralashmalaritahliivanazorati
gaztahilagichiar (cazanalzatoran)debaytiadiganasboblar
yordamidaoibboriadh.

Gazandlitikasboblariningnomenklaturasixiime:xl, chunki
lashmadagi ayrim elementlarning migdori keng ko‘lamda

Ozpradh
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37- rasm .Havoningortiochakoeflitsiyentigaotxonagazlar
b i
k—gazlamingfoizlimicidori; a—havoning orticichakoeffitsiyent;
1, 4—ikkixilgazsimonyoqjlgiuchun; 2—CO,—aqattiqyoqilgi
uchun; 3—0.,.

Zamonavygaziahilagichlardafanvatexnkaturisohalar
ningengyangivaoxirgiyutugiarigaasosianganturixilfizk-
Ko e bicoknid

Aviomatikgaztahilagichiamingto'gtishiashiasosantek-
shirlayotgangazaralashmasiinguzatiishigatalabetiayotgan

i - bbLrisHoabocis
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1 Agardatahilozgartgichninggizdiishelementariyorda-
midaobboriaciganbotsa tehilagchgawzaiayogengezmer-
lumharoratgaegabofishilozim.

2.Gaztahlilagichmalumbaosimgamofallanganboliadiva
utexnologikjarayondaishtirok etadigangaz bosimigabardosh
bermasligimumkin, shuninguchunashbobgauzatiayotgangazning
bosmibrazpesaytrishilozim.

3. Tahilgiinayotgangazaralashmasimexankgo'shimchalar
bilanifloslanganvayugorinamiikkaegabofishimumkin. Shu-
ninguchuntahiilagichningozgartgichigagazaralashmasiuza-
tishidanawatiozalanishivaquiiishilozimbolad

4. Tahligauzatiayoigangazningsariinardoimbindbof
shilozim,chunkiozgartgichninggizdiishelementiarininggaz
aralashmasidagianiglanayotganelementiningmigdoridanemas,
bakitermoelementninggazbianisiiayoiganmigdorigabogiia.

5.Ko'phallardatekshirlayotgangaz asbobgauzatiayotgan
gaz bosimidan kichik bosim ostida bo'adi. Masalan, o‘txona

b iLEM I S
Shuninguchun, bu hollarda asbobgagazniberishuchunmaxsus
apparatkerakbolad.

Gaziahllagichlarishialbchigarlishigakoranomealvamax-
sustayyoranganbotad.

NomaltayyorlanganasboblardanatroFmuhitningnomealsha-
rotigaegabo’lganxonalardafoydalanish mumkin. Buxonalar
odatgakoraportiashxaviigaegaemasqjibquriladi. Odatda,
geziehilagchbrizobisiyanganyeshishamokatbiLitdigen
shkaflarda, xonalardavakabinalardaometiadi.

Ammo,ayrimhollarda, tahlilshartigayokiboshgaba’zibir
sabablargakoraporiashxaviiborxonalardaomatiishikerak
botsa,undabugaztahilagichiarmoriashgacarshinimoyalangan
olbayyorenedt

Bunday asboblar uch turdaniborat: portlashga bardosh,
uchqungaxavfsizvaportiashdanhimoyalangan.

Portlashdanhimoyalangan hollardafagatasbobningo'zgart-
gichivayordamchiqurimalariportiashdanhimoyalangangjiib
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relgibishbbciariaciv - . :
dreied

Gaztahillagichlar statsionarvakachmagjibtayyorianishi
mumknn Amalyotdafoydalanlshdakop'oqmqhkmkazwdlan

7.2. ISSIQLIQ O‘TKAZUVCHANLIGINI O‘LCHASH
USULIGA ASOSLANGAN GAZ TAHLILLAGICHLAR

Jsmningissigikotkazuvchaniigiuningmolekulasidanmole-

kuagpenergyaurzatishyolomglissoikotkezishaoblyain

tavsitayd. Gazamingissigikotkazuvchanigiganchalikyuoar

bo’sa, ulaming harakatianishtezligiham shunchalik yudori
boladivamolekulalaming oichamigabogig. Molekulalaming
diametriganchalikkichikbo'sa,uiamingissigikotkazuvchar:
ligishunchalikoshibboradi. Shuninguchunengyugoriissigik
otkazuvchanikkaengkichikmolekularmassagaegaboiganmod-
dalarmansub(vodorod, geliyvaboshgalar).

O'lchanayotgan gaz o'tkazgich joylashgan kameraniyuvib
otadi. O'tkazgichmetallsimdanyokiuzaytirigan spiraldan
tayyoriangan, yugorielektrik garshiik koeffitsiyentigaega.
Otkazgchdaniokotadvaunigzaradi ssoikbershsharol
vashuning uchuno'tkazgichning harorati uniyuvib turadigan
gamningissoikotikazavahaniggabogiobolad Otkezgahdeg
mdamgoigamtrmdd«kqaﬂmgamgaob

Ammogazaralashrnasnlngmuﬂaqlssqllko‘ﬂ@zmmanligini
bevositaoichashengmurakkabmasalalardanbiridir. Gaztahli-
oo L ihvissakol terigniarcpehusd
goflaniadi. Buninguchunutekshirlayotganetalongazningis-
sokotkeandranighiansoishiiied

lssoikotkazvchanigniolchashusuigaasosangangaziah
lagichiamingkotrsatiichivakuchlanishkomprameatorchizmasi
boyichaulanganligiuchunatrof-muhitharoratigavataiminot
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~50 Hz

Tr

38- rasm . Avtomatik kompramatorning chizmasi.

Tr —transformator; A—ishchikofprik; B—solishtiishko'prigi; R—tek-
shirilayotganaralashmabilan gizdirish elementiar; R —pastkiolchash
chegaraligazaralashmasibilangizdirishelementiari; R—yugorioichash
chegaraigazaralashmasiblangizdiishelementari; R—exod,  U—kuchay-

figch,  D—elekicvigatel

kuchlanishio’zgarshigabogligemas, chunkibuo'zgarishlar

33- rasmdaozgaruvchantokikompensatsionkoprikningprin-
sipial chizmasi yoki avtomatik kompramator debnomlangan

Uikkitamuvozanatianmaganko'prikdaniboratbolib, undan
ik chchivalkindis it ) :

ot A Ldumametcied
bolgankimyoviy chidamiimaterialiardantayyorangan. Bumag-
sadlaruchunboshgalardankorakoprogplatinasimiardantoy-
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dalaniadi tekshirdayoigangazniolchashkamerasigauzatishi
asosandiffuziyayokikonveksiya hisobigaamalgaoshiriladi.
Gazningbuuzatishusularigazningogimtezigigabogligemas
vauningsarfianishitagsimianishinitalabetmayd.

7.3. MAGNITLI GAZ TAHLILLAGICHLAR

Tadit I — L ioakom
ikkiguruhgabofinishimumkin. Birinchiguruhdagigazlarmag-
nitmaydonigatortiadi. Bunday gazlar paramagniti debaytila-
di.Ukartogisidabundaydeylad: ulardasolishtrmarmegnit
tortiishgiymatimusbatishoragaega. Ikdnchigurundagigaziar
magnitmaydonidanitaribyuboriladi. Bunday gazlar diamagniii
debnomlanadi. Ulardasolishtirmamagnitlitortiishgiymat
manflyishoragaega.

6-jadvaldaayrimgaziaming magnitiitortiishgiymetiari
heiten

6 jackel

ek ek Bl keorod "
dymusbatmagnititoriishgaega,ammokisiorodvaazotoksic
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birvagtdauchraydigan gaz aralashmalarinihoyatdakamuch-
raydi. Shuninguchun, masalan, tutungazlariningmusbatmag-
niioriisholymeiigezaralashmesidaiagatiisorodmiodoing
0'zgarishihisobigaamalga oshishimumkin. Shunita’kidiash
mumkinki, gazlaming magnitixossalari ulaming haroratiari
0Zzgarganidakeskinozgarad.
Gaziahilagidhiaminggaytaozgartgichikamerasidagazning
molekulalarigizdirilgan jismga (gizdirayotgan elementga)
yaginlashib,gismanoZariningmagnitxassalariniyo'gotadiva
nisbatansovuggaziarulamimagnitmaydonidanitarbtashiayd.
Gazaralashmasidakislorod migdoriortibborishibilantermo-
magnitikonveksiyakuchayibboradivagizdiishelementining
sovishiezashibborad Qzdishelemeninerorainingozoarshi
rezsoiamingelkdroprshigniozoartrad Bekirgzdigich
bningrezsiotaikomprametorcizmasgayigiedi uningsg el
korsatuvashobigaLzatiad.
Sancetgaziahilagchlaitarkdoigagabulgiuvehikorsaty
ashob, suyugikimanometr, keramikiiitr, tozalashbloli, suv
nesos;iokshickshiveoiaiozalovchiiarkdaad
Korstiuksiyasihetidangazishiiagchshohidayigigenalo-
hidagismiarkorinshidaboladi.
Korsatuvashobiaviomatikelekironkoprikasosidatayyoria-
nadivako'rsatkichnihisoblashuchunxizmatjladi. Asbobning
shkalasikislorodninghajmibo)yichafozmiodoridadaraiglangan.
Suyugikimanometryordamidagaziahiilagichninggaztizimida
bo'shiggymatianiolanad. Gazsimonguvurchalikeramikiitr
tekshirilayotgan muhitdan bevositanamunaolishuchunxizmat

cd
NAZORAT SAVOLLARI

Gaztahillagichlamingishlashprinsipinimagaasosiangan?
Qandaygaztahilagichturarnibiasiz?
Gaztahlilagichlamingto'gfiishlashiuchungaz aralashmasigaganday
telbarcplied?

4. Issigikotkazuvchanikniolchashusuligaasoslangangaziahillagichiar-

5. Magnitigaziahillagichlariningishlashprinsipinimagaasosiangan’?
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8bob
ISSIQLIK ENERGETIKASI JARAYONLARINI
AVTOMATLASHTIRISH

8.1. ENERGETIKA JARAYONLARINI
AVTOMATLASHTIRISHNING
NAZARIY ASOSLARI

murakkabenerglyaaimashishjarayonlarisodirboladi Bug'aqozo-
niningotxonasidayoaiginingyonishinatiasdauninglkimyouvy
bnagayuboriad. Turbinedagzdiiganbugningpoensialener-
giyesiturbinapamaldariniayiantiio, mexankenergyagaozge-
radi. Generaiordabumexankenergyackekirenergyasigaaylanb,
semachiagayuboiad lssolvaekdrenergyasnitegam+
lashishiabchigarishjarayonlarinimexanizatsiyalashvaaviome-
tikboshgarishsizamalgaoshiriishimumkinemas.
Mexanizatsiyalash ,buishlabchigarishjarayonidainsonning
golmehnatiniturdiquriimalar, uskunalar, mashinalar bilan
amedhinshdr.
Biror-birtexnologikjarayonniqo'yilganmagsadgamuvofiq
yonaliish boshgash  deyiad
Biror-birjarayonniyokiparametmiinsonishtrokisiz bir
me'yordasaglabturishyokimuayyantalabasosidashugiymatni
maxsus uskunalar, quriimalaryordamida o'zgartirib turish
avtomatikboshgarish deyiadi.
Energeikajarayoniniavomatikboshgarish(@viometashiiish)
1765- yiirusmexanigil. |. Polzunovtomonidanbarabandagisuv
bd
Avtomatiashtiishkompleksvagismanaviomatiashtidlishlar-
gaboined
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Kompleksavtomatiashtirishda korxonagaxomashyoolibke-
lishdan to undan iste’'mol uchun tayyor mahsulot ishlab
chigarishgachabolganjarayonavtomatikboshaariladi.

Qismanavtomatiashtiishda esaasoslyjarayonlanvaqurima-
laravtomatikboshagarib, go'shimchauskunalanvaundagijara
yonlargoimehnaiiblanbagariad.

lssofkeldrsansyalanivaissoikmerkazaidassokva
elekirenerglyasishiabdhicarishjarayoniarigsmanaviomatiashy
tiiigan. Ulardaaviomatikboshaarishjarayonlariningsalmogf
yidanyigaarbbomoogda. Hozigiveofpakelbissofikelektr
sansyaanvaisskmarkazaridegiprayoniamingdeyarisc—
90 % iavtomatikboshaariladi.

P behiichavidaaiarach

d)sfiabdlqanhydganbtgvaeld«energva&param
lniangushiBbiuishnkuchaytired;

ejangshesEotipvesxaviAgiosad;

fishiabchigariiayotganmahsuloningtannandnikamaytirack
vajhozamingiepmkorigiioshiad,

8.2. AVTOMATIK BOSHQARISH TIZIMI HAQIDA
ASOSIY TUSHUNCHALAR

. Hibos mrosbchimisida3o-
rasm)aviomatikboshaarishiizimining (ABT)ishlashasosiarini
kotibchigamiz.

BundaABT quvurdanchigayotgansuvningbosiminiuningsarfi
0zgargandabirmeyordaushiabturishgaxizmatdiiadi Membrana

Tjoylshganquiningyuigsminaysmoncumr 20rpiuwur-
dagirostianayotganbasimbo'shiigi Py, bilanulangan. Rostla-
nayotgan bosim giymati uchquvur 11 orgalimanometr 12da
korsatibturiadi.Boshgariayotganbosimmigdoritayanch 9ga
8—R. T. Rahimjonov, Sh.Sh. Shoyunusov 113
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1 ( 10 )
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— Gy; C

39 rasm .Togfita'sretuvchibosimrostiagichi.

omatiganrichag 4orgaliuningchaptomonigaomatiganyuk
3yordamidaomeatiad.

Ignasimonkiapan 5shiok  6zchlagich 7orgaliklapankorpu-
sidanchigariib,bammoq 8yordamidarichag 4ningongiomoniga
sanchiqyordamidaulangan. Richag 6ningyugorigismi Ssimon
membrana 1gajipsiashganyuzagaegabo’ganaatticdisk 10ga
biriktirigan. Klapankirishidagiozgammassarf G, daundagi
mallum Py, bosmva G, bilanbirgamuvozanatdaboliadi, chunki
membrana 1ningyugorigismiga Py, bosimdata’sirgilayotgan
kuchuningpastkigismicanyuk Sorgalitasirglayotgankuchga
tengboladi. Buholatdamembrananing gatticjdiski 10gabirik-
tirlganshitok 6vaignasimonkiapan 500zgdmas.Istemalchi
tomonidansuvsariozgarganda(masalan, sarfoshganda) quvur-
dagi P bosim kamayaboradi. Membrana Iningyugorigismiga
shtok  6,ignasimonklapan 5yuk 3orgalimembranagata’sir
dlayoigenkuchozgamegenigiuchunyugongakoteriaboshiay-
di.Buningnatijasidarostiashiapaniteshiginingkesimyuzasi
ortib,undanotayoigansuvsarfikotariad, guvurdagibosim P,
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bosimoldingimigdorigaboshgasarfdagaytadi. Shungaoxshash,
iste’molchi tomonidan suyudlik sarfikamaygan holatdaham
ighasimonkiapan Sberkitiib, quvurdagibosimoldingiholatiga
gaytadi. Kotibotiganidek, Kapandanchigayotgansuvningbo-
simiinsonishiirokisizbirmeyordaushiabturadi,yahiavio-
matikboshgariad.

Endishumisolasosida ABT hagidagiasosiy tushunchalami
zohlabotamiz

boshgariluvchibotim —ignasimonklapandanchigishbosimi
olchanayotgannugtagachabo’ganoraliq;
boshaariladigankattalik — Py, guvurdagisuvbosimi;
rostiashorgani —suyugliksarfinirostiovchiignasimonkia-
pan 3
olchashqurimasi —suvbosiminigabulgiuvchimembrana

kuchaytiishgurimes —ostiashomganniharakatgaketiruv-
chikuchishiabchigaruvechimembrananing (catiiq diskning) aktiv
(0 511

vazifao'matuvchiquriima (vazifao'matgich)—membrana
tasrkuchinimuvozanatiashtiuvchirichag 4daharakatianuvchi
yuk 3

Oldheshguimasibiankudnaytishquimesibigalidaros:
bgdmieshildead

Yugoridakotbotiganchigshguvuridagisuyugiikbosimini
rostiovchirostiagich oghtasretvchirostiagich deyied,
chunkirostiashorganiniharakatgakettiishuchunmembrananing
rostiasharganininarakatgaketiishuchuntashaienergiyaman-
belari(elektrenertiyesi gezvasuyuofikoosimienerglyas)ish-

Hd

Quvurgakirishdagisuvsarfi G, vaquwurdanchigishdagisu-
yuoikkbosimi ., oralgfiboshoariacioanoyekineshideted.
ABThingishiashjarayoninikotibchigishuchununingtofigi-
Zishchzmasiomigauningstrukurachizmasinikoribchigsh
yetarfidr. Strukiurachizmadaharbirelementtogito'rour-
chakshakidaifodalanib, uningkiishgiymativachigishaiymeat-

115

www.ziyouz.com kutubxonasi



x(t) 1
ut) et 00 Yolt)=y(t
Rostlagich »& Obyekt

-8

40- rasm .Birkonturliyopiqzaniti ABTningstrukiurachizmasi.

Murakkabtuziishga ega bolgan ABTda elementlar soniko'p
bolganigudhunundeghbimecheeementarbiiashiiib siuk
turachizmasisoddalashiidad ABTningengsoddasiuikdurachiz-
masi40- rasmdako'rsatiigan. Chizmada
X( t —tAmingkitshkatialg;
X t —ohyekinngkiishkatialy,,
Jrgg;))—owdm chigishkattalgi(boshogriediganper
W t)y—tamningchioshkatizig;
U( t }—boshgariadiganparametmingomatiganmigdor;
&)= Uty Mt)r—osgdrngdshiataioiiosish
mous);
;;(tj eichingchikhieteigiostes .
X ( t—galayontaisiidegkiishikatiol).
Yugorida(39- rasm)keltirigan misoluchun:
x(t)=D G / G, t@mningkiishkatiaigy;
wt)=D qu/ pqwtizimningdﬂqmlmaig;
x{(t)=D G,/ G,, gaayontaisiidagikiishkattaig;
u(t)=D M M, boshgariladigan parametming belgilan-
gan migdori, M=G | ;
m(t)=D h h,—rostiagichningchigishkatialigi
h—Kepanningsiish,
bunda D—parametmingberilganyoki muvozanatiashganmig-
doiganishatanozgarishinibidiad.
Indeks «O»bilanbelgilanganmigdorarmuvozanatiashganyoki
o'matiganmigdorargataalluglidir. Tizim muvozanatiashgan
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hada x(t)= x(t)=oost  y ()= Mt)=cost  W(t)= tye( ©t)=0
m()=0, x(t)=0.
Agardayuqoridagaydetiganidek, istemolchitomonidansuv

iste'moaliortsa, D G, =DG,, tD G, >O0darakhosibofadi
yani  x( t)>0,buning nanjaS|dach|q|shquvundag| Py, bosim
kamayib, y (t)= W¥(t)darakkamayadi.Unda Ht)= u(t)- y(t)->0

boladivarostiagichishgatushib, rostiashorganiboshaarish
impusningishorasiganisbatancprama-garshishoralidaralkashiah

chigaradi, ya’ni-m( t). Unda obyektning kirish kattaligi
x(1)= x(1)-m(  t)= x(t)+m( )hoslboib kishdegisvmic:

dororted Buningnatiesidaboshoariadiganperametr yt)= A1)
sekinrastacmatiganmiodor U t)gatengiashadivatizimboshca

suyugliksarfidamuvozanatgakeladi, yaniyugorida(39- rasm)
ko'rsatigantizimdagijarayonsodirbo'ladi. Shunday qilib,
strukiurachizmasiyordamidaituri AB Tdagijarayonlamitahii
giishosonko'chedi.

AgaryopiqzanjriABTdatashajialogauzisa, ochigzaniti
ABT hosilboladi. Ochig zanijini ABTning struktura chizmasi
41- rasmdakorsatigan.

Agardastrukiurachizmasidabirnechtarostiagichbirnechta
parametriamibirgalikdaboshgarsa, bunday ABT kopkonturdi
ABTdeyiladi.

40- rasmdako'rsatilgan ABT boshqariladigan parametrning
og'ishibo'yichaishlovchi ABT deyiladi. Uning kamchiligi—
boshogrishdagikechidshdr,dunki x( t)galayontalsicansong
bashgarladiganparametr Y( t)obyekiningxususiyatigacarabbir
nechadagjgakechikioo’zgaradi. Bukamchilkgalayonboyicha
ishiovchiABTdabartarafetiiaci, chunkibutizimda Ht)= u(t)+
+X(1)- X t)bokbgagyonsodrboishilanrostegichishoa
tushadi. Butizimning kamchiligi—boshgaruv sifatiningkama-

Xg(t)

x(t) 1
u(t)=e(t 1Xo(f> —L— 5=
ye L

—— > Rostlagich

ut)

41- rasm .BirkonturliochiqzanjriABTningstrukiurachizmasi.
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yishidir, chunkiundabashaarilayotgan parametr y( t)inobatga
olinmaydi. Ikkala tizimdagikamchilik kombinatsiyalashgan
ABTdayo'qotiadi, chunkibundaikkichizmalbilashtiriad.

ABTvazfasigakoraushbutLriargabofinad.

1. BargaroriashiiriuvchiABT. Bunda u( t) = constboiib,har
birdagigadarostlagich rostianayotgan parametmimalumbir
xatoik+Dbianomatiganmigdorgatenglabturadi. Bujarayon
42- rasmdakettiigan. Bungabarabaniibug'gozonlaridagibug
haroratiniyokibosiminirastiovchiABT misolboladi.

y@), u) A
+A

N /ut)
~_ _1 w
A

t
42- rasm .BargarorlashtiruvchiABT jarayoni.

2. ReidiABT. Bunda «(t)=Varboib,uberiganmalumreia
xatoldaenungatengiashirad Buiprayord3- rasmoakeiigen
y(t), u A

A

W ut)
=y

t
43 rasm .RejaliABT jarayoni.
Rejali ABTgapolatitermik toblashmisolboladi.
3.0z-0zinisozlovchiABT. Bunda u( t)nomalumbolib,u
harbirdagigadaaniglanib, rostiagich esaboshgarilayotgan
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parametmiungamalumxatolikbiiantenglabturadi. Bujarayon
44- rasmdakeliigan.

vy, ut) A

u(t)
: > < ¥y

44- rasm .O'z-0zinisozlovchiABT jarayoni.

Xonadonlamiisitishtarmoglaridagiiissiglikmarkazlaridan
chigayotganissgsuvningharoratiniboshgarish,yahitashgjiob-
havoharoraiigagarabsuvningharoraiiozgartidishimisolboia
oladi,chunkiob-havoharoratinioldindanyugorianigiikbilan

HarqandayABTgalste molchiyokivazifao'matgichtomo-
nideanozgarish(galayon)kiiisa, otishjprayornisodrboled
BujarayongakoraABT quyidagilargaajratiadi.

a) TurgunABT.Bundagalayonta'siridaboshaarilayotgan

yokiomeatiayoiganparametrazoaro rostiagichboshoariayaigen

parametmimalum xatolik bilan45- rasmdako'rsatilganidek

omatiganmicdorgatengayd.

-y

707 |
N
T
u(t)
~— ~ =t
45- rasm . Turg'un ABT o'tishjarayoni. N—nodavriy, T—tebranma.
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b) NeytraHurgunABT. Bundagalayonlita'simibartaraf
etuvchirostiagichta'siidatizimdad6- rasmdakettriganioek
oftishjarayonisodirboladi, yanijarayonoxiridarostiana-
yotgan parametr y( t)o'matilganmigdor u(t)dan dgiymatga

fcpred

v

~Y

46- rasm .NeytraHurgunABT ofishjarayoni.

d) TurgunlikchegarasidaABT. Bundag'alayonnibartaraf
.El'“d'.cs'tigld:ml whlcm.z'l nclbul I'ES'm eligrce 3oldi '
parametrganisbatan o'zgarmasamplitudadatebranmaharakatda
boed

) A

47- rasm . TurguniikchegarasidaABT ofishjarayoni.
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€) NourgunABT.  Bundagalyomibartarefetvchirostagich
tesiidaboshoariayotganparametromatiganparametrdanvact
ofishiblanuzogjeshaborad.

y®) A

u(t) —_— -

~

48- rasm .Noturg'un ABT o'tishjarayoni. T—tebranma,
| —integralovch.

8.3. ABT TIZIM VA ELEMENTLARINING
DINAMIK TAVSIFLARI

Yugoridakotbotiganidek, ABTdatuichaoishjarayonkr
sodirbolishimumkin, lekinboshaarilayotgan parametr sifat
korsatkichirigaavobbershiuchunotishigrayoniturgunbook
shikerak. Buninguchunobyekt, uningelementlari, rostlagich
vatzimtavsifariorgliyokitapibaasosidaotishjgrayonin
aniglash mumkin. Tajriba natijasida aniglanayotgan o'tish
prayoniarienergetikouimalaruchunkatiasarfxaraitvavedin
telabgiad. Shuningudhunenergetikquiimalardactishjarayoni
matematik tahlilasosidaaniglanadi. Buning uchunharganday
ABTdagiobyekt, rostiagichvaboshgaelementiartavsifinibiish
kerak Tavsliarsiaikvadnamikiavsibrgaboined Muvozanet:
lashganholatdaelementvatizimlamingkirshkattaligibilan
y =1 (X)Bubogianshgraiijpdvalyokiiodashakidabertshi
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AH,

X1
Gkir

lanlsh dinamiktavsif deylladl Agardadlnamklavsrrdaglvaqt
ozgamasbolsa,ustaikiavsigaaylanad Statkiavsitinamk
tavsiiningbirkorinishibolganigiuchunavtomatikboshaarish
mzaﬂyasidadinamiktavsifgako‘p‘oqe‘lborberiladi.Dinamik
H@amwﬂﬂﬂﬁqm\maddmda/ymh

Difierensiatiengama. Kiishkatiaigiblanchigshkatizig
orasidagiboglanishchizigfidifierensialtenglamealar shakida
namoyon boladi. Butenglamalar gidraviika, termodinamika,
elekiroexnikavaboshgasohalardagiqonun-coidalarasosidayoki
tajibalarasosidaaniglanishimumkin. Misoluchun49- rasmda
miz.

Obyektkesmyuzasi S= constbolganbak 1,zuffin 3, 4va
suvchigaruvchinasos 2dantashkiltopgan. Muvozanatholatda
G =G,y » H = const Agardakirishdagisuvmigdorizuifin 4
yordamidaD G, == G, - G,, gaozgarsa,D t vaqtoraligida
bakdagisuvhajmi

DV = &DH, @

botadi. AgarbutengiamaningikkalatomoniniD t gabolibyubo-
B
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va AV _Aler;

At
agaravectorRigiD t kiohrayfiisau dt geotadiyai
AG,, Dé _ dAth(t),
tenglamagaquyidagichao'zgartiishkiriishmumkin:
Gk,,ol EM Ol - d8H, (@)
H H, [t

k|r0 b

G 1
kiro  — Ku i .
Sy i doimiy koefiitsiyent.

dy(t) _
% = Ku x(t).
AV _ g 2H, Shundayajiio, 49- rasmdagibakuchunkirishdagi(chiojshda-
At §svsarfiozgarishiblanboshogriayoiganparametr
orasidagidiferensialtenglama(88)ifodakotinishigaega. Bu
tenglamafagat shumisol uchunyozilib, boshga shunday xusu-
siyatgaegaboiganobyektiaruchunbirikblanfarggiadi. Bu
kamchiikniyo'gotishuchuntenglamaoichashbirigisizifoda
(89)kornishidaaksettiadi. Murakkababyekiaruchundifie-
rensialtenglamamurakkabkotinishgaegaboladi.
Uzatishfunksiyasi. Agarda

a YO+ ay(r) = kx(t)
kotinishdaifierensialiengiamaberiganbotsa,Lriboshian-
gichshartainohosiuchunl agesinegel

F(p) = | F(t)e™at
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blanyechisa,oyidegiifodahosiboteck

apY(p)+ av(p)= KX p). (82
Budhvaqozganahis t niozichigaogan(@0)ioda asosy
rga Bl ok cor

deyiladi.Bunda p—kompleks giymat, X p)—kinshtasvir,
Y p) —chigishtasvin. Boshlangiichshartiarinoigatengboigan

ks I'BS.“"mmbgﬁhld.ah.'dﬁm'fdimi“' ik e
W(p):%:aipK+a' 9

Agardifierensialtenglamamurakikabkotinshgaegabolsa,
unda

W(p) =32 =20 AP =BHDX(D, @

bunda A p)—chigshtasviiningkopsonikopaytmas;
B p)y—kiishtasviiningkopsonikopaytmasi.
Uzanshfunksyas |xd1am ko nnlshgaegabo Iganllgl uchun

Xo

~Y

to

50- rasm  Nagttavsil
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rametrvazifaomatgichningo’zgarishta'siibolishimumkin,
Vaqttavsiinkiishkattaiginngmalumalymeatibolgandifie-
rensialtengamaniyechishagalyokitapbaorcglianiclashmun
kinBunngudunkiishkatisignvadhioshkatiaignioldov-
chiashoborgglivagtdavomidagiozgarishlargaydetiadivau
asoschgaikquiad Agadachigshkatisigniolcheshashaar
ningshkalasiolchanayotganmigdordananchakichikbotsa, vaqt
avsiiomigaimpuisiavaiiancnshimumidn Kiishkatiaig-
ningpogonaichegaralanganD t vegtoralidegisakabozoart
q e ot ot
impuistavsi deyiadi. Brinchitartblinodawviy obyektuchun
impuistavsiis1- rasmdakorsatigan.

Impuistavsiideg W t ,)nugiadanvactotigaparalelotikazi
vachigishkatiaiginingshuo'gganisbatanteskariishoralioly-
matiainiooyib,grafiknidavometiiiisa, chizmedakorsatige-
ndekvegtiavsiihosiboled

Shundayqjiib,chigishmiqdorikattagymatiargaozgaruvehi
obyektlaruchunvagttavsifiniimpulstavsifiorgalianiglash
mumbkin.

Chesoiavytavsitr. Yugordakotbotiganidek kishkat-
taliginipogionasimonsakrabozgarishiomigauni

Xx(t)= Xenw t,

bunda X—kiishkatialigiampitudas;
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0 = 2 _gbranishchasisi
T—tebranishdawri
tebranishorgaliozgartirsak, turgiunob'ektiaruchunmallum
vaadansohgchigishkatiaighamozgamasampliLidalitetran-
maharakatgaegaboladi,yani
y(t)= Ysinw t ],

bunda  y— chigishkatiBigiampliudas

| —fzadhiukdshizasnansoeanadingesid
(+) yokiundankechikishi (-) mumkin).

Fezask ¢ = 20 (A = wAt,
Tebranmakattalikkamoskeluvchiobyektkiishvachigishkat-
laldarmo?ga'sl“lSZrasmaI@‘rsﬁbm _ '

Agardaendildishkatiaignivv | hestoiadaozgarrsak yalni

Xx(ty= Xsnw t,
bolsauholdamalumvagtdansongchigishkattaligi
y(t)= Ysnw t# ]

gatengbotadi. Shunday(qiib, tebranishchastotasiwozgargan

hokatdaldaishvachigshampliudalaivaularorasdegiiazash

Jshlariozgaradi. Buozgarishlaramplituda-chastotavytavsif

(ACHT)vafaza-chastotaviytavsif(FCHT) bilantavsiflanadi.
Gmmmxbsmxghmanﬂndasgambm:o%(gr

AK \
<—P| t
At x(t) 52-rasm . Tebranmata'sirga
» i

s L
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nishi  amplituda-chastotaviytavsif deyiladi. U quyidagicha
iodcbredct

C9)

ACHT ifodashakiidayokigrafik shakiidatasviranishimumkin.
53- rasmdabirinchitartibinodawviybo'ginuchun ACHT grafik
shakichkorsatigen

Alo)

53 rasm .ACHT grafigi.

A(W) = - (W@higshtebranshibiankiishtebranishiouginiorasidegifa-
>§Ii|.. tindd ) nchekeizoad
ozgpgEncbgbogere eradresoaiyand deyct U
degichaifodalanad
jw)=weD t (w). (100)
FCHT ifodashakiidayokigrafik shakiidatasvifanishimum-
kin.54- rasmdabirinchitartiblinodavriybo'ginuchun FCHT
gaikshekicbkorsatigan

(o)

54- rasm .FCHT grafigi.
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ACHT va FCHT birgalikda kompleks chastotaviy tavsifni
(KCHT)hosilgiladi. U ikkiko'rinishdaifodalanishimumkin.
a)kompleksko'inishida:
Wiw)= Uw)+ iV (w),
bunda Wiw) — KCHT,;
U)—hedjoly chestoiaviytavst,
UWw)—mavhum chastotaviy tavsif,

E—
Wiw)= Aw) @i

bunda e—naturallogarifmasosi.
Birinchitartiblinodawiy bo'ginuchunKCHT komplekste-
kisikdatebranishchastotasinoldancheksizgachaozgarishiss-
rasmdakorsatigan.
iViw) A

55- rasm . Birinchitartiblinodawiybo'giinning KCHT.
KCHT tebranishchastotasiw , boyichaquyidagjifodaoroali
yoziishimumkin:
Wiw)= Uw)+ IV W,);
Wiw)= Aw,) e,
bunda Uw,)— hagiqlychastotaviytavsif(KCHTniw
cinahacicivoi ),
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Uw,)— mavhum chastotaviy tavsif (KCHTniw L Nuqta-
sinimavhumo'qgaproyeksiyasi);

— ACHT (KCHTni
W, nugtasining koordinataboshibilanbirashtiruvchi
Veka),
d(wy) =argW(iw,) =arcctg Ei; — FCHT (KCHT w ,

nugtashikoardinataboshibianbashiruvchivekiona
hagjigly chastotaviyo'q Uw)orasidagiburchak).
Agardajw)manfiybo'sa, hagigly chastotaviy o'q Uw)ga
nisbeianburcheksoetsiekesiyonalshiboyidnagplyliovekior
uznig  Aw)shuburchakboyichagoyiad,agarmusbetiolsa,
soatstrekasigagarama-garshiyonaishdaomatiad.
AgardaKCHT vektorko'inishidaberiganbo'sa, unikomp-
leksko'inishgaotkazishuchunquyidagiifodalardanfoydala-
red

Uw)=  Aw)cosj(w); (103)
A(%)=IW(/'<*>1)|=JU2(‘*’1)+V2\S{\*A);)?= Aw)sinjw); (10)
Wiw)= Uw)+ V(W)
Agardak CHTkomplekskotinshdaberiganbotsa, univekdor
holatigaquyidagiifodalarorgaliotkazishmumkin:

Al = JUP(0) V() = Y@V as)

U? () +V (w)

Ve(w) Vin(0) |

¢(w) = arctg——= VW = arctg—<=— arctgu @)

U U.(@) (106)

Wiw)= Aw) et
bundag o»va«  neindekslargiymatifodasuratigayokimaxrajiga
el ogiddied
9—R. T. Rahimjonov, Sh.Sh. Shoyunusov 129

www.ziyouz.com kutubxonasi



8.4. ENERGETIKA JIHOZLARINING
DINAMIK TAVSIFLARI

EnergetikajihozaridaABTtarkibidasodirbolayoiganotish
prayoniarnitahigishuchunuiamingdnamiiavaiiaigaega
bofishkerak. Yugoridaaytbotiganidek, butavsiiartajiba
asosidayoki mallumumumiy gonunlarga (termodinamika, elek-
di. Agardaenergetikajihoziarimurakkabbo'sa, ulamimayda:
maydaboginiargaayatiio, harbirboginuchundinamiktav-
sifaniglanadivabubo’ginlamimalumketma-ketikdaulab,
jhozningdinamik tavsifianiglanadi. Quyidatajribaasosida

ahyeldamingdnamiiavaifarinianiolashkorsatigan Barabani
bug'gozoniotxonasidayogigisarfiningD Bmigdorgaozgark
shigamoskeluvchigizdiriganbug'bosimiD pgaozgarishining
vagttavsiiberigan(S6- rasm).
Butavsifikkibogindaniborair:
Duzatshfunksiyas Wi(p) = Tp+l korinishdagibrinchitar-
tiinodeviybofin
2)uzatishfunksiyasi VW p)= €™ kotinishdagikechikuvchi
bogin
B Eksparimenialvagiiavsiica
U
)mu_q:llmiegl i |im51y_ ol
AB yentlarini aniglash kerak.
Buning uchunvagttavsifini
y ; burilish nt_xqtas_‘« a»gaurinma
A otkazamiz,tokiuD Prgrres VR
T N _T_ ______ Apo‘zgarmas VX ,@ ﬁ ' tr]lm X i1g |Ke-
sbotishnugtalaridanotka-
Zganperpendkuiariarorasi-
@ 56- rasm .Barabaniibug'
0 gozonidagibug'bosiming
to . t eksperimentalvaqtboyicha
dzpead
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dagimasofavagtdoimiysi Tgateng.Vaqto'gidagikesishgan

nugiasiblan t vagtorasidegimasoiakechiishvediitgatengo.

O'zgarmay golgan bosim o'zgarishiD Py germas ning yoqilg'i
doriningozoarishiD Buaristeiikuchaytiishkoefieyeni

Kgatengdir,yani

— Aloo‘zgarmas 10
K =—me (107)
UholdakiishkattaligiyoaigiozgarishiD Brachigshkat-
taligigizdiiiganbug'bosiminingo’zgarishiD pboiganobyekt
uchunuzatishfunksiyasiquyidagiko'inishgaegaboladi:
W(p) =4 e (108
Barabanli bug‘ gozonida ta’'minot suvining D Whigdorga

ozgarishigamoskeluvchibarabandagisuvsathiningvagtboy-
chaozgarishiavsiib7- rasmdakotrsatigan.
Butavsifhamikkibogindaniboratolir: p
mgi?mm Wi(p) = ?“I«)ﬁﬁrbghegmm
b)uzatishfunksiyasi W(p)= €™ kotinishdagikechikuvchi
bogin

AW

Q‘L(_AT_ t
t
57- rasm .Barabandagisuvsathiningeksperimentalvagtboyicha
dmphiad
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Eksperimentalvagttavsiidanyugoridagiuzatishfunksiyasi
Koefisvertaraunidac brediSah —
degisathningiogtichizoiozganshivaciod t vasathog
Hnikesbotgunchagrafikdako'rsatiganidek davometiriad.
Buchizigningsatho'gibilankesishishnugtasidankoordinata
boshigachabolganoraig bvavagiogblankesshishnuogasidan
koordinataboshigachabo’lganoraligtanigianadi. Aniglangan
migdararomgiinegralovchiboginkudhayiishkoefiisiyent
K aniglanadi:

__b
Ut awa®

UholdakiishkatialigiD Whigdorgaozgarishigamoskeluvchi
chigishkattaligibaralbandagisuvsathiningozgarishidaniborat
bolganobyekiL shinksasigyibgloinehges
boedt

(109

W(p) ="te” (110

7- jpdvaldaenergetikajihoziarboginlariningdinamiktav-
shieitpn

8.5. BO'G'INLARNING TURLICHA ULANISHIDAN
HOSIL BO'LGAN TIZIMLARNING DINAMIK
TAVSIFLARI

Boginlamingketma-ketulanishidanhosiboigantizimning
dnamiiavsilari, Oldingiboginningchicjshkatialigikeyingi
bogimingkishikatisighbolganuiansh ketmarketubnsh deyt
leci(S8- rasm)

X=Xt ) Xyt t X (t )=yt
OO X valt) Xl eyl

58- rasm .Ketma-ketulanishdanhosilbofgantizimning strukturachizmasi.
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€eT

7l

Chastotaviy tavsiflar

Bo'afin nomi Differensial Vaqt tavsifi, fu%i?llz]si Amplituda- Faza- Kompleks
g tenglamasi W) W(SPI) " | chastotaviy, chastotaviy, chastotaviy,
Alw ¢ (w) W (w)
0 Aw) plw) v(w)

S T N R S K w=w kU@
Birinchi tartibli | - dy(t) _ s
nodavriy T dt *Y(O=RX(D) 1+Tp

0 t
2 ) Alw) P(w) (@)
Tebranma T? %gthn an) , K 4 " Jo=e kU
(ikkinchi tar- at at T2 +Typ+]
tibli nodavriy) +y(t)=Kx(t)
0 t 0 w 7
70 A),
K 0
Integrallovchi | y(t)=Ku[ x(t)dt i e \
0 t 0 w -%l
) A),
1 0
K echikuvchi y(H)=x(t-1) — e Pt
o=z - o
dy(t) _ o
T =2 +y(t)=
Real differen- at Y0 : KTp 3
siallovchi KT d);(tt) 1+Tp
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S . —_—
paytmasigateng:

111
Tizimning KCHTibo'g‘inlar KCHTlarining ko'paytmasiga
By
W; (iw) = ler(/(*)) 12
=
Tizimningamplituda-chastotaviytavsifibo‘gfinlar ACHT-
lerningkopaytmesigateng:
(113
TTTigzad b eusiiboigiir o
gndsgpieng
o7 (w) = thb,-(w)- 14
i sl i icnhosholaniz Trnads
mrrktavsht _ Krdiatal@hﬂ 3 X(t)= X(t)=. X(t)
gindsigateng yat Y(1)=
Xq(t) y4() = Yl(t)'l" Yz(t)"'---'i' Y,,(t)
bolganuanish paralelua:
I N reh deyied
X(t) yr(t) Parallel ulanishdanhosi
I I > bolgantizimning uzatish
e —> funkslyasiboginlaruzatish
ke e v
X,(t) - 20 1500
50-rasm Paraleluarishdanhosi W, (p) =S W,(p). U5
bolganizimningstrukiurachizmasi i=1
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Paralielulanishdanhosilbolgantizimning KCHTibo'ginlar
KCHTlaryigindisigateng:
W, (ie) = 3 W, (i), (116)
j=1

Parallelulanishdanhosilbolgantizimninghagjigly vamavih+
um chastotaviy tavsifi bo'g'inlarning hagigiy va mavhum

desioavytavaianigindsgaieng
117)
Vr(w) = Zl\/,-(w)- 118
Parallel ulanishdan hosilbolgantizimning ACHT vaFCHT
quyidegiifodalarorgaiianiclanad:
Ar (@) = U7 (09 + Vi (0); 19
— 7 Vi (W)
br(e) = oy . (2)
Boginlamingtashajalogablangamralishidanhosiboigan
tizimningdinamiktavsifiar. Bundaytizimyugorida(40- rasm)
yopigzanjriavtomatikboshgarishtizimidaketirigan. Uning
chgshkatialg Y t )valaishkatioiari X(t), Xtyk Ut)
bo'lishimumkin. Shuning uchuntizimning uzatish funksiyasi
guyidagikotinishlargaegabafishimumkin;
- Y (p _ W, (p)
w. = = .
(P =5 ()~ TeWo(p W)
W, (p) = Yi(p) — Wo(PW,(P) 121)

Ur(p)  1Wo(p) IV, (p)

bunda VY p)—obyekininguzatishfunksiyasi;
VY p)—rostiagichninguzatishfunkslyasi, maxrajda«+»
manfiytashajalogaga, «—»musbattashgialogagataal-
Lok
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8.6. ROSTLAGICHLAR VA ULARNING
DINAMIK TAVSIFLARI

rrOstUdLE AT ESOMGES TRk

e(t) u(t)

S — Rostlagich —

Rostlagichningozaroaimashinishinieminiashuchununingchi-

gishkattaligim( t )vakirishkattaligie( t )malumgonunyoki
algoritmbianbogiangan Energetikajhozaining ABTiaridaish-
{Ia;]aiganalgamvawgdnarrktavsﬂan& jpdvaldake-

8.7. ENERGETIKA JIHOZLARINING ABTDAGI
O‘TISH JARAYONI TAVSIFLARI

Farazqjilayiik, ABTningdinamitavsiiguyidagidifierensial

tenglamatarzidaberiganbolsin:
ay"(1) @y -
8, L ra,, LD ray() =K. (2

Butengamaningkiishkattaigisakrabpogionaiozgarishigamos
keluvchiyechiminiquyidagichayozishmumkin:
Y= Y, (O Y (1) (123

bunda Y, (t)—ostanayotganparametmingerkinozgarish;
Y ( t —fostanayoiganparametmingmajouryozoarish
Y ( t)-sonst«o»gamgbo‘gadgudunboshqariayagan
parametmingo’zgarishiyechimiquyidagiifodagaega:

V(1) = V() = Y celt 122

bunda ¢, c,. ¢ —inegralashdoimiys;
Py Py p,—auyidagixarakierisikiengiamaidzar,
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LET

8 jckdl

U zatish funksivas Kompleks
Algoritm turi Differensial tenglama zalish funksyas, Vagt tavsifi chastotaviy tavsif,
° g Wp) 9
W (i)
i Viw)
P-algoritm M@ p
. B -
(proporsional) M(t) = KE(D) Kp o
I- algoritm M(t)=&jE(t) Kp
(integrallovchi) T, T,P
PD- algoritm -
(e M (t) =K E(t)+
proporsional- +Kg7—g@ K+ KgT P
differensiallovchi at
_ . T/’V(w) P
PI- algoritm M(8) =K pE(t) + K 0 o _
(proporsional- Kp Kp+ p ©=0 uw)
integrallovchi) + T_uj E(1) T,P
t lw=0
PID- algoritm M (t) =K ,E(f) + M) iV(w) tw=0
(proporsional- b p .
: Kp+—L2+K TP :
integral- +ﬂj‘ E(D)+K T, dE(t) p glg / 0 -
differensiallovchi) | TU dt t | L
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ap'+ a, prt+..+ ap+ a,=0. 125

Xarakensikiengamaloizali a, a, am a koefisiyert
largabogTliqbolib, quyidagilamiozichigaolishimumkin:
hagiglymusbeatilciz p= a,;hagiolymantfyidz a,;hadigly
gismimanfiy bolgan kompleksildiz P, =2 i i bk, hadgjiqiy
gismimusbatboigankompleksildiz P, =2, ib;mavhumildiz
p, =tib.

Xarakteristktenglamaididarigagarab, (122)iiodayechimi,

yaniABTdagioftishjarayoniquyidagichabolishimumkin:

a tatagymansodibalorpeshaygan
manlyishoagaega bi-bitgaergicizarbotrasa oty
bolmasa,uholdaABT olishiarayoniturgunbolad yahi

, (129)

bunda m+ r+ g= n;
b aptbhcarbiasvae gobqobprbkesati
SV ! : -
yah
Y(t)=cl+éc,e"" - C; 127

d) agarbizardanikkiasinogatengbolb, golgankri«a:
Saniganoatantisa, Ut ABT ¢ ofsh,aaga*ttﬂrglnbokd
Ve

Y()=g+G+Y6e" g +at, (128)
i=3
agardaiiziarmusbatbolsa, bundahamoftishjarayoninotur-
gtnbokd
€) agaridiziardanbitasihaqiqly qisminolgatengmavhum
bollb, qgolganiari«ax shartigancatiantisauholdaundaABT
ofshaayoniuiginkahegarascaboladyahi
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Y(t) = ge® + Zn: ce” - q(cosPt+isinpt).
i=2

Shundayqjiib, ABTdagiotishjarayoninianiglashuchununing
xarakteristktengamaidiZarinianiciashkerakekan.

Murakkabkornishdagixarakterisiktengamaldizarinianio
shiatiagyinchilkartugdradvakopveginioedi Buhaica,
ABTdagio'tishjarayoniniqurmasdanturib, ya'niildizlami
anigamasdan, jarayonturgiunyokinoturguniigito grisidaje-
vobyetaridr. Bujavobniturgunikmezonkari(kriteriyian)be-
radhi. Uquyidagimezonlardr:

Gunvisturgunikmezoni;

Mixaylovturg'unik mezoni,
Naykvist—Mixaylovturg‘uniik mezoni.
Gunisturgunikmezoni. AgaryopiqzanifABThingxarak-
TS
ap'+ a, pmt+..+ ap+ a,=0
bokauhodaiii okl ccid ok
: . - -y = -
) xaakeskiengamakodiisyentaibindshoagaega
boshieakyah
an>0; a, >0; aﬁ2>0;... al>0; a0>0;
2 shukodfisyertaraanhosigingandagoralceeminant:
larhamnoldankatiabofishikerak yari
D>0;D ,>0;...D 21 >0

Agardabusharfamingbirortasibajariimasa, ABTnoturgun-
a

Mixayloviurg'unlikmezoni. AgaryopigzanjifiABTningxa-
ke TS
ap'+ a prt+.+ ap+ a,=0
139
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botsa, uholdaMixayiovmezoniboyichabutenglamada
fodahosibolack
a(iw)"+a (iwm™+.+ a(iw)+a =
Miw)= uw)+ v (w),

bunda uWw) = a- aw+ aw-..hagigychastotaviytavsif
vw) = a- aw+ aw-..mavhumchastotaviytavst.

Tebranishchastotasiwnoldan cheksizlikkachaozgarganda

M i w)ifodakomplekstekislikdaMixaylovgodografiniifodalay-

di. Shugodografga garab ABT turg‘unyoki noturg'unligini

aniglash mumkin.
Agartebranishchasiotasinoldancheksizikkachaozgarganda

Mbaytvgodograimusbalyonalshoa(soatsirekasiyonalshiga

garshi)ketma-ketnchorakdano'tsa, ABT turg'undir. Bundan
Agartebranishchasiotasinoldancheksizikkachaozgarganda

Miayovgodograiikoordinaiaboshicanotsa, ABTiLgUniikche-

gaastaboad
Agartebranishchastolasinoldancheksizikkachaozgarganda
ek —— —— -

tisa ABTrotiguna.

Naykvist—Mixayloviurgunikmezoni. Bumezonyopigzanjri

ABThingturg'unliginiuningochiqzanjiliholatidagiABTning

ABThingKCHT chastotanoldancheksizlikkachaozgarganda-1,
J ,nugianiozichgaolmasa, butzimyopghoatatrgUnar.
AgarochiqzaniiABTNKCHT chastoianoldancheksizikkacha
ozgagaa-1j » nugecanotsa butamyopghoaiatLigtnk
chegarasoabotdl
Agarda ochiq zanjirli ABT ning KCHT chastota noldan
chelkasizgachaozgarganda -1j , nuglaniozichigaoka, butzim
yopgholaianolugunar.
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8.8. O'TISH JARAYONINING SIFAT
KO'‘RSATKICHLARI

Yugoridakoribotiganidek, boshgariayoiganparametrome:
tiganmigdorgateng bofishiuchun ABTdagi o'tishjarayoni
rishuchungollashkerakigigaturgunikmezonlarijavobber-
maydi. Shusabablibirnechtaturg'untizimlardanengafzalini
tanlashuchunABTningsifatko'rsatkichiaritahilgiinadi. Bu
shatkorsatkichiricbyekbasusyatiarigabogioor AgarABToa
vazifaomaigichyokigalayonta'sridaoishjarayonimalum
botsa(B0- rasm),olishjarayonlariningsifatkorsatikichiarini
tahiigiishmumkinbolad.

1) y,—maksimalogish;

2) t —tostarshvedi buolishirayoniboshiarnshideniost
lanish parametriningo'matiiganmigdordan=D (sezgifikmia-

dor)glymeatgaogishigachabolganoralg;
y(t)
x(t) 7
ut) mWML S
Wi
t - t
y@)
Y

Y
/TN .
FSEEASES
Y
ts 60rz-_zsm .ABTdagivazifa
omeigchvagalayonia-
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3 =% =12 postianayotganparametmingsotish
) Y 7

4) & =" otarosterish

AgarABTyugoridagisifatkorsatkichlaridankamidaikkitasi
ABTuchungoyigantalablargajavobbersa, uholdaABTurgun
’ Kchiroaiavob! hsohared,

NAZORAT SAVOLLARI

Avtomatikboshgarishdebnimagaaytiadi?
Aviomatikboshgarishtizimigaysielementardaniborat?

ABT undagiofishjarayonigagarabgandaytavsiflanadi?
Differensialtenglamagandayanidianadi(keftrbochicariact)?
Uzatishfunksiyasinima?

ACHT nimani belgilaydi?

FCHT nimani belgilaydi?

Vagttavsifinima?

Bo'g'inlaming ketma-ket ulanishidan hosilboflgantizimning uzatish
funksiyasinimagateng?

nimagateng?

11.  Qandayturgunikmezonlarinibilasiz?

12, Sfatkorsatkichlariturgunikmezonlaridannimasibianfargoiladi?

© 00Nk WNPE

B
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9bob
BARABANLI BUG' QOZONLARINI
AVTOMATIK BOSHQARISH

9.1. BARABANLI BUG' QOZONI AVTOMATIK
BOSHQARISH TIZIMINING BOSHQARILUVCHI
OBYEKTI SIFATIDAGI TAVSIF

Barabaniibug'cozoniboshaariuvchiobyektsifatidamurakkab
tizimnitashikietadi. Undakechayoiganjarayonlanvaulamiifo-
dalovchiparametiarbi-bigauzviybogigbolb, ulardanb-
iningozgarshiboshopparametiaminggymatigahamialsiole
di. Bugqazonidakechayoiganjarayoniamibelgiovchiasosiype
rametriarotagzdiiganbugningsarf Dm,mingbosim' p,va
herorali ¢, hisoblanadi Otacjzdiiigenbug sarfistemolchi
ningtalabinigondiishuchunhardagicqaozgarib, bug' basimi
vaharoraibelgiangancgishoraigicabargaroienirioiun
shikerak. Asosiyparametriarblanbirgaquyidagiparametrar-

sathi—  H,otxonaningyucorigismidagisiyrakianganik— S
yonishgazlaridagikislorodning migdori—O ,»barabandagisuv
tarkdi —NaCl Buparametianostagichialsiivatasodifyyoki
iarbicvaiashggalayonarialsaiosicaozoarad Ba:
rabaniibugigozonidabirvagningo zdahamkiish,hamchigish
parametriariboyichadarakiarbofishimumkin.

Masalan,otagizdiriganbugning Dmsarﬁyoqigmrﬁ B

ganisbatan chigishdaragibo'ladi. Shungagaramay, barabanli
bug’ gozonlariniavtomatik boshgarishda unialohidaavtonom
yopigzanjriAB Tiarigagjratishmumkin,yaniotacizdirigan

bug' bosimivayuklameasiniboshaarish;yonishjarayoniteiamkor-
igniboshoarishotxonanngyuopigsmidegisiyralkdansnibosh:
garish,otagizdriganbugningharoratiniboshgarish,iaminot
SvisEmoiniboshoarish barabandagisvsiatinboshoarsh,
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9.2. O'TA QIZDIRILGAN BUG*' BOSIMI
VA YUKLAMASINI AVTOMATIK
BOSHQARISH

Bug K ibog HobveKSTEACUMAE
ketma-ketulangan uch bo'glindaniboratdeb garash mumkin:
I '.d ' Em.b’. 0 Qgrngozp '“Ed;ldm'.cﬁ ' zllzt;m' K

ciganE!EIb C.I “ Hﬂ 'IOCPE. ! llolt " EI C.E' ' I I E“EI ig)mduzzlh CIF'OL'.

yuzalardan: kishkatialigibug'yukdamasivachicjshkattaligi
bug'bosimivasarfiboiganbarabanvabug' gizdirgichlardan.
Barabanlibug' gozonidaotaqizdiiiganbug bosimivayukia-
masining ABT uningbazayokirostiovchiishtartibigavauning
umumiybug' quvurigayokienergoblokdaishlashigabogfligdir.
Barabanibugiopzonardaissolkelkdrsansyalanissolyok
elektryukdamalarining o'zgarishidangatly nazarbug'ishlab
chigarishniberigandarajadaushiabturuvchiishholati

ghiaii deyiediissokedrsarsyebissoiy/okdeekr
yuklamasiningozgarishigamosravishdabugigozonidabugfishiab

bazavy

chigarishniozgartiruvchiishtartiol rostagch  deyiadi.Bug

blokdaishlash deyiladi. Agardabirnechtabug'qozonlariumumiy
bug'qumunigauianb,undanbimechtatbinabugistemolgi-
sa,butizim umumauvurgaishlash deyilad.
lamashiABT.  Butizimningasosiyvazfasiturinagakiishdagi
bug'basiminiomatiganme'yordaushlabturishdaniborat.

1- rasmdabarabaniibug gozonidabug' bosimivayukiama-
SnIABT chizmasikelrigan.

Rostagichishtarioida( a)bugqozoniningvaziasiharbir

decjoadatubinegayetaridarsidabugishiabchiogrishdir. Bu
holat TRKodidagiquvurdagibug bosimiblentavsitanadi. Agar

bugishiabchigarishisemolgatengbosa, p,,=constyain

bug'gozoni, turbinavageneratoryukiamalariozgammashbotsa,

bundabug’ gozonigayuborilayotganyoqilg'i B, o'matilgan
migdorga(QVO)tengdir,guvurdagibug'bosimi Py, omatigan
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———e BrR |4 Tsey
I:_

BQ ASR

61- rasm .Blokdaishlovchibarabanlibug’ qozonidabug'bosimi

vayuklamasini ABT.
a—rostagichishtartibida; b—bazaviyishtartibida: B@—barabaniibug
gozoni;  T—bug'turbinasi; G—generator; BR—bosimrostlagichi; YOTR—
yoqjigitaminotrostiagichi; ASR—aylanishsonirostagichi; n—aylanish
soni;  N—elekiryuklamasi; TSEY—turbinasinxronizatorining elektryurit-
gichi;  VO—vazifaomatgich; QVO—qolbilanvazifaomatgich; TRK—
turbinanirostiashklapani; IM—ijromexanizmi.
migdorga(QVO)tengdr, urbinaoginingaylanishsoni nome-
tiganmigdorga(VO')tengdir, yalhitizimmuvozanatdabo'ladi.
Agardaistemalchitornonidanyuklama Nbzgarsa,masalan,ortsa

bundaturbinao'giningaylanishsonikamayadivaASR aylanish
sonniomatiganmigdorgatenglashuchuniMgatasirkorsatio,

TRKniochaboshlaydi. Buning natijasidabug'sarfi D, ortib,
uning bosimi P, kamayadi. BR bu kamayishnio'matilgan mig-
dorgagaytarishuchun YO TRgatasirkorsatin, o txonagayubor-

I yooigimiogr B, icstied Bunngretiasciz
birgatorholaidanchigib, malumbirvagtotgandansongyangi
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?;«Wdamsigam;sra/ismaujgmmagaoﬂ)isﬁaybodw
Bazaviyishtartibida( b)BQozgarmasmigdordabugfishlab

chigaradi. Buning uchun YOTR o‘txonaga QVO' tomonidan

omatiganyoojigisarfi B niharbrdacjopdayuborbiuradi

Agaristemolchitornonidanyuklama Nbzgarsa,yugoridakofib

ofiganidek 0zgarishiarsodriolin BRendBQgaemas baki

TSEY gata'sirko’rsatib, bug' bosiminio'matiganme’yorda

ushisbiradi
Umumiy bug’ quvurigaishlovchibarabanlibug' qozonlarida
bug'bosimivayulkdamasiniABT. Umumiybug'quvurigaishlovchi
@vo
©
M1 Pug
BBR
| BQ1 |
Byo1
—
@ YOTR2 WV
M2
BQ2
By02
T2 N2
Qo= YOTRS TRK2
rors —A +
M3 M2 G2
BQ3

62- rasm .Umumiybug'quvurigaishlovchibarabanlibug’ qozonlaridabug'
bosimivayuklamasini ABT: BBR—bosh bosim rostlagichi; 1, 2, 3—
bug' gozoni, turbina, YOTR, ASR, QVO'vagenerator nomerlari.
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boshbosimrostiagichiibarabaniibug' qozonlaridabug' bosimi
vayuklamasiniABT 62- rasmdakeltiriigan.
Har birbug’ gozoniga QVO'tomonidanishlab chigarilishi
lozimboliganbughasigiishuchunyodjigisarfiometiad.
Agarumumiy bug' gozonlariishlab chigarayotgan bug' sarfi
turbinalaristemolglayotganbug'sarfigatengbotsa, umumiy
bug' quvuridagibosim p,,0zgarmasva BBRgaVO'tomonidan
o'matilgan migdorgateng bo'ladi. Buholatdatizim dinamik
istemoliozgarsa,masalan, Norsa,mumvazanatbuziadi. Unoda
T, ningaylanishsoni nkamayadivabuniozholatigakeltrish
uchun ASR | IMiorgali TRK1 ni ochadi. Buning natijasida
umumiy gquvurdagibug’ bosimikamayadivao'matiganmigdor-
danfarqgjladi. BufargniBBRaniglab, unikamaytiishuchun
BBRhamma YOTRIarigabirxildata’sirko'rsatadi. Buning na-
escabugaozonarigacpishimchayooioiyuoorib bugiseb
chigarishortadivamalumvagdansongtizimdayangidinamik
muvozanattiklanadi. Ko'rib o'tigantizimdabug’ qozonlari
Enditizimniichkigalayondaishiashiaoliyatinikoibchi-
gayik Masalan,BQ , dadtayoqigiketiruvchitasmalitrans-
portyordanikiasiuzid, yahyocig’ilarrrmw%kamayd
deyik BunngraiiesicaBQ ,Obonestaissoikefalochigeh
kamayib,ishiabchigilayotganbug'sarfikamayadi. Buesamalum
vagtdan so'ng umumiy bug’ quvuridagibug' bosimining kamay-
ishiga olib keladi. Buning natijasida BBR, yugorida ko'rib
ofiganidek, bosmniomatiganmigdorgaketirishuchunhar
bir bug' gozonigayuborilayotganyoqilg'i migdorini bir xil
gymatgaashiradi. Buningnatiigsidanomalishiayotgan BQ
go‘shimchabug'ishlab chigaradi, kam migdorda bug'ishlab
chigarayotganBQ  , toliqquwvatidankamrocquwatdaishlaydi.
Bueaﬂzmmhpbidwloeﬁlswﬁlamyshgaobmbd
vaABT kamchiligi hisoblanadi. Kamchiliknikamaytirishuchun
bazibugigozonkrinbazavyishiartbigaotazishyoki AB Tni
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— i —- —e——-
By 1 yo2

63- rasm .«\Vazifa-yoqjig'i»»bug'bosimivayuklamasiniABT.
KR—korrektorlovchirostiagich.

«Vazifayogjigi»harabanibug gozonidabugbosimivayuk-
lBmasniABT.  Yugoidakeliiganichkigalayonta'siidasodr
bolayotgankamchilikniyo'gotishuchun«vazifa-yoqigi» ABT
golaniadi. Butizmdhizmasi6s- rasmdakelirigan.

Butizimda'YOTRgahar birgozongayuborilayotganyoqilg/i
sarfiB boylchadarak, QVO'dandarakvaKRdandarakkeladi

\eozausckHibdiatrppruarasosciBQuRyLbak:
yaganyooisariboshopriedlAgar mesabn geldrenergyes

. i . eokGbolicert el

shlayd Ichkigalayondaesa, masalan,BQ , degiyocigfimioaon
0zgarsa, izimsarfozgarishibilan B, darakYOTR L 9akelb,

rostiagichyodqjigimigdoriniomatigan mlqdorgatenglaydl
UningnatijasidaBQ ,ishlabchigarayotganbug'sarfivabosim
kam migdorda o zgarlshl yoki umuman o‘zgarmasligi ham
mumkin Buizimniyogigisarfikatiaanioikolanoichanadigan
bugfaozonkarida, yelnigezvamezutyooieciganbug qozoniarida
ishlatishmurmkin.
«dssikvaziaxmbarabanibugfgozondabugbosimivayulkde:
masniABT.  Qattiqyoqilgiyogiadiganbug gozonlaridayoqi-
giningsiiaiiozgarshivasariniolchashkichkanioiidaega
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Df KR Df
| [l |
byi b4y
YOTR; Boslth Bq | YOTR,

IM, IM,

— —- ——

By01 By02

64- rasm .«dIssigik-vazifax>barabaniibug' gozonlaridabug' bosimiva
yuklamasiniABT. p,—barabandagibug'bosimi, Df—differensator.

bolganiuchununingsarfinisbiyravishda, yalibug'sarfiva
barabandagibug bosiminingozgarishiboyichaaniglanadi.64-
rasmdaxdssigik-vazifarsbug' bosimivayukiamasnABT chizmasi
korsaten
Iste'moichitornonidankirigang'alayondatizimyugoridagi
tizimiardekkamchiliksizishbajaradi. Ichkigfalayondaesa, me-
salan,BQ | gayuborilayotganyodjigisarfiozgarsa, kamaysa,
issigikajralibchigishikamayib, ekranguvuriaridabugajrab

chigshjarayonikamayadivabarabandagibugbosimi P, kamayib,
uningkamayishtezligiboyichaYOTR ,gadarakkeladi,buning
netiescaYOTR -, yooigisariniozgarii, glaiayonniyocoedi
vatizimnimuvozanatholatgakeltradi.

9.3. BARABANLI BUG' QOZONIDA TEJAMLI
YONISHNI AVTOMATIK BOSHQARISH

Barabanibuggozonidatsiamiiyonishuningfoydaiishkoet:
fisyeni(F1K) yahbughosioishgavauniotacizcksh
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; i i P T—
miyissigikmigdoriganisbatibilanbaholanadi. Bug'qozoniga
havobianguyiganvabarabandanproduvika (pufiash) bilanchi-
garbyuboriganissigiikniinobatgacimaganholda, F.LK. quy-
choiochonplaricrec:

D T
an - qb(’qb Its), (15)

u
Byo Qn

bunda @ I , —otagzdiiganbugvaiaminoisuMeniahoyes]
Q —peskistctissolkchiprshaoblyet
TejamiyonishningasosiyvazifasiharbirdagigadalF.L K.ni
maksimalyokiissiglikyo'gotishlamiminimal migdordaushlab
turishdaniboratdlir. Buusulorgalitelamiiyonishniavtomatik
boshqarishissigikyo'qotishnivaF-.| K nikattaanigikbilan
olchovchiasboblamingyo'gligiuchunkengtargalmagan. Uning
o'migatejamiiyonishbilvosita, yalnibug' qozonidanchigib
ketuvchigaziamingtarkibinianiofashorgalibajariadi. Buning

XLopt a

65- rasm .Bug'gozonidaF.1.Kyokiumumiyissigiikyo'qotishlarvahavoning
oriochakoefiitsiyentibogilanishgrafidar: a—havoningoriachakoefiits-
yenti;a o Kmaksimal(issigiikyo'gotishminimal)giymatgamoskeluvchi
havoningopﬁmal ortiqchakoeffitsiyenti; q,—bug'qozoninitarketayotgan
yonishgaziariblanissigikisrofiari; q, —kimyoviytoliqyonmasikdankel
chiquvchiissigikisrofari; q,—mexaniktoliqgyonmasikdankeibchiguvehi
issigfiisrofiar; q, g —suugshikbianvaizoatsiyaorpitashgimuhida

sjedcki
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uchunharbirbug' gozonidatajribaasosidahavoningortigcha ]

koefitsiyentiabianFIK yoki ;q, Z "
dorromscbabociarichars § Catiovoaihodkd
ganbarabaniibug'gozoniuchun n.q) = f(a) grafikiaies-
rasmdakeliigan.

Havoningortigchakoeffitsiyentiniotxonanitarketayotgan
yorshmehs lotrierkbicgkorodmicpbriorgiowyideg
ifodaboYyichaaniglashmumkin:

(130)

Tolqyonishjgrayoninihosigiishuchunotxonanitarketa
yotganyonishmahsulotiaritarkibidagikisiorod migdoriggttio
yoqilgiuchun3—5 %, gazvamazutuchun0,5—1,5 %oraligida
bofishikerak. Shunday qjilib, tejamliyonish ABTningasosly
vazifasiharbirdagigadahavoningoriqchakoeffitsiyentiani
uningoptimalglymatia gakelnnsl”danborau Buninguchun

Boz ,_ééggéyonlngochhakoeﬁitsiyenuanlanlqlashzamr Hozirgi
21-Ogtdagiyonishmahsulotiari tarkibidagikisorod micdorini

«YoqigHhavorteamiyonishABT. Yoqlg‘lsrfanoZgamas
bolgandauningtofiqyonishiuchunkerakboladigankisiorod

migdorinihisob-kitob orgalianigiashmumkin. Bunda, yoqigfi
sarfivaotxonagayuboriayotganhavosarfiorgaliyonishmah-
Shungaasoslangan ABT 66- rasmdakeltirigan.

QVO'orgaliHR gahavoning optimal ortichakoeffitsiyenti
ay omatilb, harbirdagicadabudarakB »vab p, orgalianior
lanayotganhagigy havoningorticchakoefiitslyentiabilanso-
ishiribturiadi BuningnatiasidalMotxonagayuboriay ot
ganhavomigdori @ niboshqaradi. Butizmyodqjigisarfi B
kattaanigikbilanolchanadiganbugigozonlarida,yanigazva
mazutyogiladiganbug gozonlaridagoflanilad.
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havo 66- rasm . «Yoqjlg'i-havos» tejamli

yoqilg yonishABT. Byo—oTxonagayubon'-
@ @ layoiganyoaigfisarf; D B, —obo-
negayubariayoiganhavosariniold:
Hihevoiicichdbabos arr

i; HR—havorostlagich.

T «lssiglik-havo tejamli
yonishABT.  Qattiqyoqilg'i

yoqjiladigan barabanli bug'
Py qozonlardayodigisiatining
0'zgarishinivauningsarfini
Q 4 kattaaniglik bilan oflchash
E mumkinemasligisababliyugo-

ridagi tejamliyonish ABTni
golashmumkinemas. Hargandayyoajigiibirbiriginingyonishi

uchunturiichamigdorda havo zarurdir, lekin o’zgarmas mig-

doregiissiofkajatbolshuchunyoolfiiicencitiynezar,
birxilmigdorda havosarfizarurdir. Shungaasosan, havoning
ariodnakosfisyeninandeshudunyogigisariniemes bakd
undengjalbdhioppnissoiniyanissoikyuildamesinioldesh
kifoyadir. Bunga asoslangan tejamliyonish ABT 67- rasmda
------------ leligen
|
I ! 'APn; «Vazifa-havo vayonish
: C) & & mehsLiolariakcagie:
! : lorod migdorining ogfishi»»
| [ DoF ] ! tejamiyonishABT.
i 1 Yuopidakorbotigank
dek otxonanitarkeiayoigan
yonishmahsulotiaritarkior-
AFTr———
beHieo III Ilqldoll"
bog/liqligisababli,uning
DY migdoriniemas, bakioma-
67-rasm .«ssfkchavorteiami lllgan mlqdordanog‘lshlnl
yonish ABT. aniglash orgali tejamli
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68-rasm .«Vazifa-havovayonishmahsulotaritarkibidagikisiorod
migdoriningogfishi»tejamliyonishABT.O ,—Yyonishmahsulotiari
tarkibidagikislorod; KR—korrekioriovehirostiagich.

yonishnitashkiletishmumkin. Shungaasosiangan ABT chizmasi
68- rasmdaketiigan.

BuABT yoqiigiturigabogiigemas. Agarishlabchigarila-
yotganbugmigdoristEmolga, havoningortigchakoeflitsiyent
optimalmiqdorgatengbotsa, KPdanchigayotgandarakiarnolga
tengboladi. HR esaQVO'tomonidan o'matilgan migdor bilan
o'txonagayuboriayotganhavosarfinisolishiirib, brmeyorda
boshgarbiuradl. Agardaisteimoichitomonidangalayonkiiisa,

P bosim QVO'tomonidan o'matilgan bosimdanfarglanadiva
KRta'stidahavomiodariozgartirib, glalayonyo'goiiadi.

Agaryoggisifatiyokimigdoriozgarsa, yonishmahsulot
tarkibidagikislorodmigdoriO ,QVO'tomonidanomatiiganimic-
dordanfargianadiKRialsiidahavomiqdoriozgartiib, glala
yonyogotiadi. Shutaricatsiamiyonishboshgaribturiadi.
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9.4. BARABANLI BUG* QOZONI O‘TXONASINING
YUQORI QISMIDAGI SIYRAKLANTIRILISHNI ABT

O‘txonaning yugori gismida unchakatta bolmagan (20—30
Pa)siyraklantriisho'txonaichidagiyonishgazlarininggozon
ningbargaroryonishinitaminlashvao'txonagayuboriayotgan
moddiy tenglikni ushlab turish uchun zarurdir. Bu vazifani
o1xor;arhgyuqoricjsrnidagisiyraklanﬁriskﬁABTbajaradi(69—
rasm).

Tizimningvazifasihar birdagjgada.otxonaningyugorigis-
midagisiyrakiantirilishS » NIQVO‘tomonidanomatiiganmic-
dorgatenglabturishdir. Buninguchun SRotxonadanchigibke-
tayoiganyonishgazarisariQ voe NOZgattradi. Bugisiemol
keskinozgargandarosiashsiatiniozgarimasikuchuntizimda
HP bilan SR orasida DB mavjuddir.

DB

HR
SR

M

Qyog‘ y

69- rasm .Barabanlibug' gozonio'txonasiningyugorigismidagi

siyrakantiishniABT. S, —obonayuqorigismidagisiyraklantiish;
SR—siyraklantirlishrostiagichi; DB—dinamikbogtanish.
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9.5. BARABANLI BUG' QOZONLARIDA BIRLAMCHI
BUG' HARORATINI ABT

Bug' qozonidan chigayotganbug'ning haroratiasosiy para-
metrlardanbiribofib, ubug'turbinaningvabug' qozonining
— mighibetiaydiBgcizoicich b
ma-ketjoylashganalohidagismiardantashkiltopib, ularturi
heroraigaegabolgenbugoozonninggazyolandaloyieshgand.
Qeciigenbugingheroratiougicizoirgichiamingissiofkaeboul
gishigavabugishidbdhicarishigabogiodr. Ozgammessarfda
bugishielchiariayoigandabugicizoigchiamingissiofkaptul

Eorti b rishitipiiy ki ghosbri

KBQI J KBQII

Dy, /\/ BS /\/ Dgb turﬁinaga
\ A -

()

70- rasm .Barabanlibug'gozonidabitamchibug'haroratini ABT. W—ta'minot
suvi; K—bug' gozonikondensatori; BS—bug'sovitgich;t qb-qizdin'lgan
bugningharoratiboyichadarak; t . —bug sovitgichdankeyingiozdiigan
bug'ning haroratibo'yichadarak; HR—haroratrostlagichi; KBQI, KBQIlI—
biinchivaikkinchipogonakonvekiivbug'gizdirgichiari.
155

www.ziyouz.com kutubxonasi



: e :II ' gil ' 'I:l'T[I:"gEI". i IE qodas“ i.:'gE.Lbo“ al:.:lsl I[I '.Eld:' :IEI“'bug‘I:I &
haroratiningfargio'matiganmigdordan+5 °Cortishigava-
10 “Ckamayishigaruxsatetiadi. Ruxsatetiganfargoraligida
bug'haroratiniABT 70- rasmdako'rsatigan.

Tizimdabug' haroratiningomatiganmigdordabofishiBCga
yuboriayotgankondensatsarfiniozgartiishorgalirostanad.

HRgabugturbinasigayuboriayoiganbugningharorati . t ,BSdan
keyingibug' haroratitezligining o'zgarishi C‘;:l vaQVvO'dan
omatiganharoratboyichadaraklarkeladi. Rostagichulami

bolgandarakishiabchigarad. Masalan, t , omatiganmiodordian

katta. UndalMrostiagichta'siidabug harorainiometigan
migdorgaketiishuchun BSgayuborilayotgankondensatsarfini
oshiradi. Natjadaturbinagayuborilayotganbugning harorati
kamayib, o'matilgan migdorgatenglashguncha, jarayondavom
etd

9.6. BARABANLI VA TO'‘G'RI OQIMLI BUG'
QOZONLARIDA IKKILAMCHI BUG®
HARORATINI ABT

Bitamchibugharoraigacoyigantalablariddamchibugiga
hamtaalluglidir. Lekinikkilamchibug' haroratinikondensat
purkaluvchi BS bilan boshgarish mumkin emas, chunkibuning
bosim gismiva pastbosim gismiyugoridagi qo‘'shimchabug'
sarfiniotkazishgamofjallanmagan. Shuninguchunikkilamchi
bug'haroratinibashaarishdaturichabug'sovitgichlargo'le-
red

Ikkdamchibug'haroratinibug-bugfiissigikaimashiirgich
dagi quvur shaklida yasalib, u bug’ qozoni tashqarisida
omatiadi. Issigikalmashiirgichdiametri300—400mmboigan
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guwurichidaquvurtaxtalarigakichikdiametriquvuriaroma-
tiganbofib, kichikguvuriardanharorati450—520 °Clibianm:-
chiisitvehibugs,ungagarameargarshiyonalishdakatiaguvurda
ikkiiamchiisitiluvchibug harakatianadi. Ikkiamchibugning
haroratiuchyohalishikiapanorglilkddamchibugniissigik
aimashiirgichvaundantashgaridagiquvurorgaliotayoiganbug
safamniozaroozgariibboshgariad Iddemchibugharo-
gh;g—bug‘i'&d(ahw&gdioranABWL rasmada

Ikkilamchibug'ning haroratiniboshgarish xuddibidamchi
bughingharoratiniboshgarigandekamalgaoshiriadi, fagatbu
yerdalMuchyonalishilkapangatasirkorsatadi. Agardahamma
borsa,uhddago'shimchaavariyaviyharoratrostiagichiishga
igeopyteract

YUBSdan FAVAVAN

71- rasm . IKdamchibug haroratinibug-bugfiissigikalmashtirgichorgali
ABT. YUBS—yugoribosimilisilindr; O'BS —o'rta bosimlisilindr; KBQ—

konvektivbug' gizdirgich; D, —avariyasovitgichsuvsarfi, BBIA—bug-
bugliissiglikalmashtirgich; K , —uchyo'nalishliklapan; D, —bilamchi
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YUBSdan |

72- rasm IKdamchibug'haroratinirostashninggazbug-bugfi
issiglikalmashtirgichli ABT. GBBIA—gaz bug-bugfi

KdamchibugharoraiinigazbugHougfissiolkalmeshiigch
ogaiboshgarish. GazbugHouglissoikaimashirgichdiameti
60mmboiganguvurichidaomatigandiametri 16 mmiliikkita
guvurdantashkittopgan. Bukonstrukslyabug'gozoniningyonish
gazlariharakatlanayotgangaz o'tkazgichdajoylashgan. Kichik
ikkilamchibug' gaz o'tkazgichida harakatianayotgan yonish
gazlaridanvakichik quvurlarda harakatianayotgan binamchi
nirostiashninggazbug-budiiissigikalmashtirgichi ABT 72-
resmoakeliigan.

Ikkilamchibug'ning haroratiniboshdgarish xuddibidamchi
bugning haroratiboshaarigandekamalgaoshiriadi, fagatbu
yerdaIMSuJ\muriarTmmg‘nlngGBBlAvaunlnglasl'qars-

Bu UZlmdaham haroratning oshganligidan himoyadishuchun

avarlyaviyharoratrostegichikozoaiLtigen.
Ikkdamchibug'haroratiniayianma(baypas)guvurdano'tkazish
orgaliboshgarish. Bundaikidlamchibug'odgayotganbug gizdir-
gichlar gaz o'tkazgichdan ogayotganyonish mahsulotiarining
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O'‘BSga

K, SP
YUBSdan % /\/\/\

73- rasm . Ikkilamchibug'haroratini aylanma (baypas) quvurdan
o'tkazishorgalirostiashning ABT. SP—sovuqpaket;

IP—issiqpaket
haroratiariturichabolgangismiaridaomatiad Gazharorat
kichikbolgangismidajoylashganbug'gizdirgich sovugpaket
haroratikattabo'lgangismidajoylashganbuggizdirgich issig

paket deyiadi.Bug haroratiniboshgarishsovugpaketvaundan

tashoaridajoylashganayianma(baypas) quvurorgaliogayoigan

dagiABT 73- rasmdakettrigan.
Butizimdahambugningharoratiniruxsatetimaganko'tar-

ishdanhimoyagiishuchunavarlyaviyharoratrostiagichikozda

ugn

9.7. BARABANLI BUG* QOZONLARINING
SUV BILAN TA'MINLANISHINI AVTOMATIK
BOSHQARISH

Ishiabchigariayotganqizariganbug blanbarabangakela-
yotgantaminotsuvibalansibarabandagisuvsathi Hbianifo-
dalanadi. Agar ularorasidagibalanso'zgarsa, barabandagisuv
sathi  H ozgaradi. Suvsathiomatiganmeyordanortsa, ba-
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rabandagibug ajratishseparatorarisuvbilangoplanib, bug'
gizdirgichlargavagismanturbinaga suvvabug' aralashmasi
yuboriadi. Bundaaralashmazichiigigizairiganbugganisbatan
katabolpaniguchunukatiatezidationaparaldaigaLnib
unisindiishimumkin. Bug gizdirgichlardaesabug vasuvara-
lashmasigizdiiganbugigaaylanad, ulartarkiodagituzaresa

bug gzdirgichichkiyuzalarigaotiibgolio, metaldanbugiga
issgikalmashinuvinikamaytiradivalbug gizdirgichningishdan
chigshigacdiibkeladi. Shungaasosan, barabandagisuvsathining
meyoridanortigchakotariishigayolgoymasikkerak Agar
suvsathikamaysa, barabandansuvnipastgatushiruvchiguvurar
vayugorigakotaruvekranguvurariorasidagibogfigikuzib,
yugorigismiishdan chigishimumkin. Shungaasosan, baraban-
dagisuvsathiningme'yoridanortigchapastianishigahamyol
goymaslik kerak. Shuning uchunbarabanlibug' qozonlarida
suvsathining o'a giymatdan+100mmdan ortigchaogfishiga
yolgoyishmumkinemas. Suvsathiningruxsatetiganoralic-
daozgarishinibashgarishuchunbarabaniibug'gozonlarinisuv
bilanta’minlash ABT mavjud. Butizimning chizmasi 74- rasmda

keiten
TSRgabarabandagi suv sathi H, bug'sarfi Q ,» taminot

suvsarfiWwvaQVO'daomatiigan sathbo'yichadaraklarjam-

bnbvauiarozarosoishiib,
@ @ kuchaytirilib IMni harakatga
keltiriladi, RTSK yordamida
bug’ gozoniga yuborilayotgan
- + ta’minot suvi miqdori Whi
dzprdied
I
M 74- rasm .Barabaniibug'qozonlarinisuv
bilanta'minlashning ABT. TSR—ta'mi-
w l notsuvirostiagichi; RTSK—rostiovchi
RTSK taiminotsuvikiapani.
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9.8. BUG' QOZONIDAGI SUV SIFATINI BOSHQARISH

Bug' gozonidaharakatianayotgansuvningkimyoviytarkibiuni
uzoqvadttoxtamayishlashigakattata'sirkorsatadi. Suwning
asosys:fatko?saﬂqdianmwdaguanaCInmrlsob-
langanshoiigivafosfationlariPO 3 mgkg. Suvningumumiy
o oo b AL ook
gaobkelad Fosationamingyeishmedigekiangumuiaiiing
ichkdyuzataicachokmelarsodiooishigadiblkeladlyaniave:
riyaholainisodreiadi Bugfqozonitarkdodagiumumiyshorik-
nibashgarishuchunvagivagtiblanishiovchivauzuksizish
lovchisuvchigarishmoslamalaridanfoydalaniadi. Uzuksizish-
lovchimaslamayordamidabarabannisho'rgismidaumumiy bug’
ishlab chigarish quwvatining 0,5—2 % migdoridasuvavtomat-
lshiiiganholdachiogrib, 0 ziblantuznihamalbchigoke-
tedi Vagivegiblnsuvdhicarbishiashdabugfgozonnipest
gismidagikaliektoriardanharsmenadamalummigdordasuvchi-
garibtashianad Barabanibugigazoniainingistiuvechioumur-
bridachokmelarhosiboishinngadnidishuchunberabandag
suvgabug'ishiabchigarishquwatigaproporsionalravishdado-
mwmrmmmmmmmmb

9.9. BUG' QOZONLARINING HIMOYASI

Bug i : eriUxsasicadankaia
migdorgaozgarishinatiasdaavaryahaiatisodirboiishining
oldiniolishuchunularhimoyavositalaribilanta'minlanadi.
Himoyavosizbiisical . chihiri
yukamasinikamaytiishholatigao'tkazishyokiumumanao'chirish
mumkin. Himoyadarakchiariningnotogiishiashinidldiniolish
magsadidabug' qozonlariniikkidarakdanikkiayokiuchdarak-
dankkitadarakasosidahimoyalashningchizmalariqolianiadi.
Barabanivatogiogimibugioozonarininghimoyasinitash
kigiishchizmasi 75, 76- rasmiardakotsatigan.

11—R. T. Rahimjonov, Sh.Sh. Shoyunusov 161

www.ziyouz.com kutubxonasi



(AN

Orchirish
A

Mash'ala Bug- gozonidan keyin Barabhan

Iso'nish oerish| (2) Gp) % i) @f
: ®
iz
g e [ [ ey s R E
Eg; E:\® \®é R &

k]
[ Pv2]] 151 ]| 182 | [BHW1||BHVS

Yuklarnani
kamaytirish

b
g r .
:E Ua | yoki ?OE
:\
+
T ¢ 1 ‘
:: Bug® qozani to xtatilishi Yanish
:: yuklamasiga
+ a‘tkazish
'z kondensat
Mazut suvini purkash ABZ
forsunkalari
L Himoya
=11 Yogilgi
Aloga
o \ vo'llari Ochish
Bug- gizdirgich BTSK ppgkipheglophoplo
produvkasi

75- rasm .Barabanlibug' gozonihimoyasiningmanticiy harakatchizmasi.

www.ziyouz.com kutubxonasi



€97

lehida : ; E
Mo Ikkilamehi bug
Gaz {mazut) Olg_':j"”?‘ RTESK| &E [YURQY | orrnatilgan gizdirgichdan keyin
quvuridagi aldidagi dan da_n dan zulfiry
2ulfin yodgily‘i keyin | oldin kevin aldida

>
(5]

M
r ™
GIGEBGIONO RIG DIDEDIDEDID
1 } L 1
) va |9 .l, I[
| Eerk. | 1 1
' i
! i
ki wa va ﬂ va wa
I_ -, -
Himoya IB %) %
3 HR
Darakni ET |:1; —
Aloga tasdiglovchi himaoyva P.'.ranya.wy LY
yollan | 1 TTTTT=T==" purkagichdagi
. s zuffin
Qchigh (ochinsh)
o
3 I 3 » 3
Bug- gozon to-xtaflishi
Suw \ _
putkagichga Craliq hug* ' _
\ gizdirgichdagi — Craliq bug"
Py avarivayiy suv fagilg i qudlfg:?hdagl
i i zulfin
Bug® qizdirgich M)@“'\x Purk:ﬁllﬁ'c:dagl
praduvkasi

76- rasm . To'g'iogimlibug’ qozoninihimoyasining mantigiy harakatchizmasi.
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75—76- rasmlarda:

Di—kutishvagfi(shuvagtotgandansohghimoyaishga

ueshed)

H.,, —barabansuvsathoshishiningchegaras;
H, —barabansuvsathiningkamayishchegarasi,
H—barabandagiortachaomatigansuvsathi,
PV1,2—hiinchivaikikinchipurkovchihavoventiiator-
g

TS1,2—nbiinchivaikkinchitutunsotrgichiar;
BHV1,2—hiinchivaikkinchibitiamchinavoventiator-
q

PV—purkovchiventilator;
ABZ—asosilybug'zulfini;
BTSK—Dberkituvchita'minotsuviklapani;
p—bosim;
RTSK—rostiovchita’minotsuviklapani;
D—bug'sarfi

SE —suv ekonomayzeri;

t —harorat;

DD —kiishvachigishdagibug' sarfifarg;
YURQ—yugqoriradiatsion gism;

t,, , —hiinchivaikkinchipogonaharoratiarichegara
$

AHR—avaryaviy haroratrostiagichi;
Q—darakchirogf
IBHR—ikkilamchibug' haroratrostiagichi.

NAZORAT SAVOLLARI

1 Bazaiansiowhishartbiainmasibentarglod?

2
3
4

Barabanlibug' gozonlaridatejamliyonishnimabilanbaholanadi?
o i irieribiad;
Bug-budiiissigikalmashtirgichgandaytuzigan?

164

www.ziyouz.com kutubxonasi



. Gazbug-bugfiissigikalmashtirgichgandaytuzigan?

. Qizdiiiganbugningharoratirastanmasa, gandayhodisalarsodirboflishi
mumkin?

. Nimauchunikkiamchibug'ning haroratisuv purkovchisovitgichlarorgali
boshgarimaydi?
Barabandagisuvsathinngozgarishibugiqozoniningishieshigagenday tais
korsated?

. Barabandagiharakatianayotgansuvningsho'iigiganday boshagariladi? Bug'
gozonlarihimoyasiningvazifasinimalardaniborat?
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1- rasm . XromeHKopell XK rusumiitermojuftning harorati (°C) vahosil
gladigan TEYK (mV) orasidagibogflilik grafigi.
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2- jadval. Nikelxrom-nikel aluminiy (xromel-alumelli) K rusumli termojuftning darajalashtirilgan tavsifi,
— 50+ + 800°C harorat ko‘lamida

Ishchi Termoelektrik yurituvchi kuch, mv
uchining
harorati 0 5 10 15 20 25 30 35 40 45
-50 -1,889 -1,709 -1,527 -1,342 -1,156 -0,967 -0,787 -0,585 -0,392 | -0,197
0 0,000 0,198 0,397 0,597 0,798 1,000 1,203 1,407 1,611 1,817
50 2,022 2,229 2,436 2,643 2,850 3,058 3,266 3,473 3,681 3,888
100 4,095 4,302 4,508 4,714 4,919 5,124 5,327 5,531 5,733 5,936
150 6,137 6,338 6,539 6,739 6,939 7,139 7,338 7,538 7,737 7,937
200 8,137 8,337 8,537 8,737 8,938 9,139 9,341 9,543 9,745 9,948
250 10,151 10,355 10,560 10,764 | 10,969 11,175 11,381 11,587 11,793 | 12,000
300 12,207 12,415 12,623 12,831 13,039 13,247 13,456 13,665 | 13,874 | 14,083
350 14,292 14,502 14,712 14,922 15,132 15,342 15,552 15,763 15,974 | 16,184
400 16,395 16,607 16,818 17,029 17,241 17,453 17,664 17,876 18,088 | 18,301
450 18,513 18,725 18,938 19,150 19,363 19,576 19,788 20,001 | 20,214 | 20,427
500 20,640 20,853 21,066 21,280 | 21,493 | 21,706 | 21,919 | 22,132 | 22,346 | 22,559
550 22,772 22,985 23,198 23,411 | 23,624 | 23,837 24,050 24,263 | 24,476 | 24,689
600 24,902 25,114 25,327 25,539 | 25,751 | 25,964 | 26,176 | 26,387 | 26,599 | 26,811
650 27,022 27,234 27,445 27,656 | 27,867 28,078 28,288 28,498 | 28,709 | 28,919
700 29,128 29,338 29,547 29,756 | 29,965 | 30,174 | 30,383 | 30,591 | 30,799 | 31,007
750 31,214 31,422 31,627 31,836 | 31,942 | 32,249 | 32,455 | 32,661 | 32,866 | 33,072

800 33,277
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2- rasm. Nikelxrom-nikel aluminiy (xromel-alyumel) K rusumli
termajuftning harorati (°C) vahosilgiladigan TEYK (MV)
T g
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E, mV

40

30

20|

10

100 200 300 400 500 600 700 T °C

3 rasm .Platinorodiy (10%)—platinali S rusumiitermojuftning
harorati (°C)vahosigjladigan TEYK (mV) orasidagi
bogickgal

171

www.ziyouz.com kutubxonasi



ADABIYOTLAR

1. G'R. Shoyoqubov,RK. Azimov. Ofchashtexnikasiyordamchimiz. T..:
«Qzbekiston»», 1974.

2. Aleioiai . 1oeaid0 eliodiey & iddanoa
&1200 i916&RAMTA. 1. «Alfgay péléax». 1980.

3. Al
eciaddiey & ide4ian. I Yiddaraonecaao. 1984,

4. N.I. Tedoida. Aaoliaoe+anela 6idaasaied & cateoa 0aielyiadaa-
0&-+8fieed ofivaiiaie yeaeoainoaioee. 1.: «Yiaoaiecaad», 1986.

5. I.A. E6cidoia, AN. xefioyeia .Naigieé caaa+ & ansin
gloadie+aneei eciadaieyi & ideaidal. I: «Yiddataoliecaao». 1986.

6. b.I. Eaaita, A A. Aseita. Aaoliaoe+aréees 5aa06ea0plied onodié-
fidaa 04ieTand isivanma. — E.: NCIE, 1986.

7. AN. xenoyéia.  Edaoeeé fidaai+iee il odieioddie+aneel eciada-
ieyi.-I: Yidoaiaoniecaao. 1990.

8. B.E. Muhamedov Metrologiya. Texnologik ko'rsatkichlariniofchash
usullarivaasboblan O..—«Q'gjtvchi». 1991

9. Nefio&iaTaania-aiey aeifioaa eciadaieé. 1aaainoaasnoadiine
foaiaaso. AINO. 85631-97. [éifie. 1997.

10. P.R. Ismatullayev,AX. Abdullayev, A. Turg'unbayev, A.A. Azamov,
T.M. Mirkomilov. O'Ichashlarning fan va turmushdagi tutgan o‘rni.
0.00shDOU, 1999.

11.  Sh.Sh. Shoyunusov,RT. Rahimdjanov. Issigiktexnikasidaoichashva
aviomatiashiiishfanidantajioaishiariuchunusiublygotanma, T.:OoshDTU,
1990,

12. AE. ieéeoisia. Acagiicaiaiyainioun, fioaiaadoecasey & vasie-
+afeed eciddaiey. O+4aita MAtaca. I.: «Alfgay géiéa» 2000.

13. E.A Eeaanndi. 1Aial ecidddieé, ye&eosiiind 1&oian e ioe-
4150 & éciadeoagiine 0asieea. 1.: «[ifnoiadeao». 2000.

>

ofiadecadee oai-

>

A,
GAf

Eaaitaa, I.A. Eociasta, A.N. xefioyeéi . Odigioadie+aneed

> o

<

T O&ii-

172

www.ziyouz.com kutubxonasi



Eacaait-iioe+aneeé nenoait a
fiedinie ia Aio-

>
pra
>
=
-
=
>
13
[o)
(9]
o)

14. Al caéeia, NA.
o&isioadie+anéees eciaddieys. O+aaita iifitaes.
88, 2000vwwitrsl.ru,

15. Sh.Sh. Shoyunusov.  Issigiktexnikasidaoichashvaavtomatiashtiish
fanidan ma’ruzamatnlari. T.: ToshDTU. 2000.

16. AA.Nadadda. 13o0dieiaey. Eadiaiiay yioeasiidaey fio6adioa.
O+aaiaiiniaea. /A A. Nadadaa, A A Esicei. 1.:Emif, 2001.

17. @.@. @ipiofia, B.0. badéiaseaiia, O.A. Aééiia. Aaofiaoe+an-

=3

caiéy é 83416a015idi caiyoeyi. O.: OAOO0, 2001.

18. 1. Eddisdarieee. Danaianast & fi~ao-+eée slee-+afoad Aauafioaa.
A2eéi.11. Edaiedaneeé Nia.: lieeodoieea, 2002.

19. AA Eeénedisl.  Oaanonaceyyidoaifiadodsediey. Nicaai:iee. A2o.

55086»,2002.wwwirslru,
20. E.O. Aeéuvaiia, b.A. Aiéiaei. Oaisioadie+anéed eciddaiey e

34150, [Y&480di.04M601]. O+daiaiitaga./ E.O. Aeélisaiia. b.A -
Ajgiaei —yeaeodii. aai. Eacaiu. EAYO. 2002 wwwirsl.ru.

21. A.X. Abdullayev, A.A. A'zamov, A.R. Miraximov. Metrologiya,
standartashtiishvasertifikatiashtiish. O'gquvooiianma. T.ToshDTU,2002.

22. AA Adadcaaseda & ad.IRina0 foaiaadoecasee, iddoedesasee,
180disiage & 6idaagaiey ea-anoan. O+aaiaifiaed. ©.0A00. 2002.

23.1.D. Eniaocoeeada, A. O6da6iaada. 1a0di81ae+-aneea ninad ecia-
daiey fifioada & fiaiéroa aauanoa & ianadeasia. O+aaidiiiaed. O.0A00.
2002

24. D.0.badeisseaita, @.0. @ipioria, O.A. Aéeiia. Qaieioasie-
+8Mnéed eciddaiey. O+aaiaimiaed. 0.0A00 2002.
25. AA N&oadda.  iodieiaey, ivaiaadoecasey, Rddoedesaney. O+44-

fiaiiiiaed aey nooaaiota adgial.: Eiain, 2003.

26. AA gisiegia.  Dancianadn & fi~ao+eée daca, 6cel 6+80a. Nida-
ai-ieé / A A oisieeia— Nia.: Tieeoasieea, 2003.

27. AA Oeoianéeé, A A. Adozxeigia. Oadie+anées eciadaiey e ide-
4i50. O+aaila intaed. Edaniyane: Aif.jadaciadd. 6+0aaeadied alfia.
676, Tadaciaaiey «Eaniye.Aif. 26aA.08. 1A0AEETA & ¢TElnax, 2003www/
s

28. RT. Rahimdjanov,Sh.Sh. Shoyunusov, XA Alimov. Issigiktexnikasida
olchashvaavtomatlashtirish. O'quvgo’llanma. T.: ToshDTU. 2003.
29. RT. Rahimdjanov,Sh.Sh. Shoyunusov, XA Alimov. Issigiktexnikasida

olchashvaavtomatiashtiishningmasalavasavolari. Metodikko'rsatmalar.
T.:ToshDTU. 2004.

173

www.ziyouz.com kutubxonasi



MUNDARIJA

SOZBOSHI oo 3
1hob. Issgikenkasdaolchashquimalariningasosank ™~ L 5
1.1 «Issgjktexnkasidaoichashvaavtomatiashtiishy»fanining
magsadivavazidlan. Olcheshtolgisdatushunceler L.
12 Olcheshxaoidarivaulamibahdash -~ 10
1.3 Haroratniolchashvaharoratshkalalarito'grisidaumumiy

2bob.Haroratolchashasboblaik e, 21
21 Kengayfigantermometriar. Suyugiidishishalitermometiar . 21
2.2.Manometriktermometrlar ... 24
23 Temoelekiktermometdar 28
24.Bekikoarshikermometian 000 35
25Pometlar e 41
26.Haoratolchashasboblarinigyoslash ™~ 43
Nezoatsaolaik ., 46
3bob.Ikklamchikorsatuvasboblank e, 48
31Mivdimetrvapoiensometiar 000 s 48
32 Termometriaminggarshilidariniolchashvaulamiulash
WA s 55

34.Llogometdar L 62
35.Kdamchikorsatuvasbodlarinigyosiash 64

Nazoatsaolaik 66
4bob.Bosmoichashashoblaik 67
4.1 Bosmvabosmfargiariniolchashusularivaasboblari ... 67
42 Suyugikibosmaichashasbablarink ™ 70
43 Pujindimanometilar L, 74
44.Bosimoichashashaoblariningtaggosianishivaomatiishiga
Eyiganasosylablar 0000 80
Nazoatsaolai 82
5bob.Suyudikvagezarsarfiniolchashasboblarik ™ L 83
5.1. Suyudikvagazarsarfinioichashtogrisidaumumiy
malumotiar .. 83
5.2 Suyugik bug'vagazarsarfinitoraytiishquiimasida
bosimfargiboyichaolchash &4
5.3 Bosimfarglariozgarmassarfoichagichiar. Aylanibogib
oimchisafoldegclar ™ D
54 Bedomagniisafoichegclar R
S55Uaipwshisafolciegdlar A

www.ziyouz.com kutubxonasi



9-bob. Barabanliibug' qozonlariniavtomatikboshgarish

6hob.Sathnioichashashoblarik ™ 97

6.1 Suyugidamingsathiniolchashiashoblaritolgfisida

umumiy ma’lumotlar . 97
6.2.Mexankaviysathoichagichlar i, 97
63CGdmosatksaholchagichlar 0 100
6.4. Suyuglik sathiniochash uchunboshgaashoblar
Nazoatsaolai - e 104

7hobFikkimyovyihilasboblai e 105

7.1 Gaztahlilagichlarto'girisidaumumiymalumotiar
72 lssqho‘ﬂ@zmqarmohwad]migaasﬁangangaz

8.1 Energetikajarayonlariniavtomatiashtiishningnazarly
B e 112

8.2. Avtomatikboshagarishtizimihagidaasosiytushunchalar

8.3.ABTtzimvaelementiariningdinamiktavsiflari .
84 Eregetkajhodainngdnamktanvsfadk 00

85.Boginlamingturichaulanishidanhosiboigan
zmamingdnamiktavsilank 0000 132

86Rosbgchnadamingdnamkevsei. e,

8.7 Energetikajhozarining ABTdagioishjarayonitavsiflari .. 136
880hprayonnngsiatkorsatdichad 00 L
Nazoatsaolai e 142

9.1. Barabanlibug' gozoniavtomatikboshgarishtizimining

iohyekisieicagtansf 0000 143

boshgariunvahi
9.2.0tagizdiiiganbug'bosimivayukiamasiniavtomatik

syraldantrishnABT
9.5. Barabanlibug' qozonlaridabidamchibug'haroratiniABT .. 155
9.6.Barabaniivato'griogimiibug'gozonlaridaikkdamchi
bug'harorainl ABT =~ e 156
9.7.Barabanlibug'gozonlariningsuvbilantaiminlanishini
avtomatikboshgarish ..o 159

98 Bug'qozonidagisuvsifatiniboshgarish -
99.Bug'qozonlarininghimoyasi . 161
Nazoatsavolar

www.ziyouz.com kutubxonasi



Rahimjonov Rustam Toxtayevich
Shoyunusov Shorasul Shoabdlyevich

ISSIQLIK TEXNIKASIDA O‘LCHASH
VA AVTOMATLASHTIRISH

Muharrir M. Tursunova
Texnikmuharrir T. Smimova
Badiiy muhanir J. Gurova
Musahhihlar M. Akromova, S. Badalboyeva
Kompyuterdatayyorlovchi Ye. Gimutdinova
Bosishgaruxsatetiidi25.03.2005. Bichimi60/434 Y o-Shartib.t 1023,

Nashrb.t.11,0. Nusxasi 1000 dona. Shartnomat34.

«Arnaprint» MCHJ bosmaxonasida bosildi.
Toshkent, H.Boygaroko'chasi, 51.

www.ziyouz.com kutubxonasi





