Berdaq atindagi Qaraqalpaq mamleketlik universiteti
Fizika fakulteti Elektr energetikas1 kafedras1 4A1-4A2-Energetika qanigeligi studentleri
ushin “Jillilq tamiyinlew ham jillihq sistemalar” paninen juwmaqlawsh1 qadagalaw ushin
sorawlar

. Jillihq tAmiynatinin waziypalart ham jilliliq tutiniwshilardin xarakteristikasi
. Jilliliq tasiwshi waziypasin neler orinlaw1 mamkin?

. Jilliliq tamiynati sistemasinin tiykargi elementleri

. Suwl tamiyinlew sistemalar

. Oraylastirilgan jillilig tamiynatinin tariyxi

. Iss1 suw tamiynatinda retlewler

. Mawsimlik ham jilliq jilliliq tutiniwshilar xarakteristikasi

. Jillihq tutimwdin saatbay ham jilhq grafikleri

. Jillihg tamiynat: sistemalarinin sxemalari

10. Oraylaspagan jillilig tamiynati sistemasi

11. Jullihq energiyan: islep shigariwshi tiykarg: derekler

12. Elevatorl: jalganmw

13. Shartli janilg1

14. Jillihq ekvivalenti

15. Jillihq punktleri

16. Imaratlar boyinsha tutiniwshilar

17. Jillihq joklemelerdin tarleri

18. Sirtg1 hawa temperaturasinin tutiniwshilarga baylanislilig

19. Sirtgr hawanin gaysi temperaturalar: esapga alinadi?

20. Jilliq jukleme turleri

21. Puwl tamiynat sistemalari

22. Trubalar san1 boyinsha jilliliq tdmiynati sistemalari

23. Oraylastirniw darejesi boyinsha jilliliq tAmiynati sistemalari

24. Jilliliq elektr oraylar

25. Qazanxanalar

26. Elevator jalganmwlardin kemshilikleri

27. Jabiq suwl1 jilliliq tamiynat sistemalardin 6zgesheligi

28. Jabiq suwli jilliliq tAmiynat sistemalardin abzalligr ham kemshiligi
29. Elevatordin tiykarg1 kemshilikleri

30. Elevatordan shigqan suyiqliqtin tezligi qaysi elementine baylanish
31. Iillilig makan(punkt)larinin tiykargi waziypasi

32. Ashiq suwli jilliliq timiynat sistemalardin abzalligi ham kemshiligi
33. Bir trubal1 sistemalar

34. Ozbekstanda birinshi jilliliq tAmiynati

35. Isitiw juklemesi boyinsha jabiq sistemalardi orayliq retlew

36. Iss1 suw tamiynati sistemasinda sarplar grafikleri

37. Apparattin qays1 trubasina elevator qojiladi?

38. Suwli ham puwli sistemalardin abzalliglar

39. Jilliliq tastwshu tarleri nelerge tiykarlanip saylanadi?

40. Suwli jillihq tarmaginin xarakteristikasin aniglaw

41. Irilestirilgen korsetkishler jardeminde jilliliq jiklemelerin aniglaw
42. Jergilikli 1ss1 suw tamiynati sistemalarin esaplaw

43. Suwli jillihq tdmiynat sistemalarinda tutiniwshilardin jalganiwi
44. Bir baganali jillihq tAmiynati sistemasinin sxemasi

45. EKi baganali jilliliq tAmiynat1 sistemasinin sxemast

46. Ush trubali jabiq jilliliq tamiynati sistemasinif sxemast

47. Jllihq juklemesin tartipke saliw

48. Pezometriyaliq grafikti quriw

49. Gidravlik rejim tiykarlar
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Trubalard: esaplaw metodlar:

Trubalar sistemasin konstrukciyalaw

Jillihiq tarmaglarin isletiwge tayarlaw

Jilliliq tarmaglarin sinaw

Jilliliq tarmaglarinin isenimliligi

Zamanagoy 1sitiw sistemalari

Kop gabatli imaratlardr 1sitiw

Sanaat imdratlarinin 1sitiw sistemalari

Imaratlardi 1sitiw ushin dastariy bolmagan usillardan paydalaniw

Quyashl1 1sitiw sistemalar:

Xanada ajiralgan ziyanh jillilig mugdari aniglaw

Adamlardan ajiralatugin jillilig mugdarin aniglaw

Jagtilandiriw asbaplarinan jilliliqtia ajiraliwi

Elektrodvigatellerden ajiralatugin jilliliq agimi

Peshlerden ham basga qurilmalardan shigatugin jilliliq agimi

Terezeden xanaga kiretugin jilliliq agimin aniglaw

Jillilig agimi. Tobe argali xanaga kiretugin jilliliq agimi

Xanada ajiralip shigip atirgan 1galliq mugdarin amglaw

Ventilyaciya sistemalarin iske tasiriw ham paydalaniw

Imaratlar ventilyaciya sistemalarinin duzilisi

Ventilyaciya sistemalarinin aerodinamikaliq tiykarlar

Gosh kombinatin 1sitiw, ventilyaciyalaw ham texnologiyaliq mutajlileri ushin jillihq sarpi
aniglansin. Kombinattin ~ 6nimdarhig: P1=6,25 t/saat, gosh tayarlaw ushin jilliligtin
salistirmali  sarp1 1=1,35 GDjoul/t, 1sitihp atirgan imarattin  kolemi Ving=45-10° m®,
ventilyaciyalanip atirgan imaratlardin kélemi isitilip atirgan  imaratlar koleminin 80 % 1n
quraydi, imaratlardi 1sittw ushin jillihqtin sahistirmali sarpr go = 0,2 Vt/m®K, ventilyaciyalaw
ushin jililigtin salistirmali sarp1 Gven = 0,3 Vt/m*K, texnologiyaliq ham xojaliq — kommunal
mutajlikler ushin 1ss1 suw sarp1 Gs = 6 kg/s, suwdin ortasha temperaturasi t*s=50 °C, suwiq
suw  temperaturasi tss=10 °C,  xana ishindegi hawanmn  temperaturasi tishn=20
°C, sirtqr hawanin temperaturasi terg=— 25 °C, 1Sitgishtin paydal jumis koefficienti n;=0,96
ham suwdin jilliliq styimliligi Css=4186 kDjoul/kg K.

Puw shigiw1 D = 5,56 kg/s bolgan, gaz tarizli janilgida isleytugin qazanxanada payda bolatugin
1 GDj jilliliq bahasin aniglan, bunda bizge tomendegi magliwmatlar berilgen; asa qizigan puw
basimi P, , , = 4 MPa bolsa, asa qizdirilgan puwdifi temperaturast t, 5, = 430 °C, tdmiynat
suwinin temperaturasi t, ; = 130 °C, 0zliksiz islep shigariw1 P = 4%, jamlg1 bahasi C,,, = 3,6
x 10° rubl / jil, elektr bahasi C,, = 19 x 10° rubl / jil, suw bahas1 Csy,, = 54 x 10° rubl / jil,
xizmet korsetiwshi personallardin is haqt C;s,, = 38 x 103 rubl / jil, gazanxananif imaratlart
ham qurilmalarmin amortizaciyast Cppmore—q = 22 % 10° rubl / jil, iskeneni onlaw qarejetleri
Cj.r =4 = 10° rubl / jil va basqa qarjilar C, = 14 x 10° rubl / jil.

Puw shigiw1 D = 5,5 kg/s bolgan, gaz tarizli janilgida isleytugin gazanxanada payda bolatugin
1 GJ jilliliq bahasin aniglan, bunda bizga tomendegi magliwmatlar berilgen; asa qizigan puw
basimi Pyyq 4, = 4 MPa bolsa, asa qizdirilgan puwning temperaturast to4qqp = 425 °C,
tamiynat suwinin temperaturasi t, ¢ = 120 °C, uzliksiz islep shigariw1 giymati P = 3,5%, janilg1
bahasi Cj, = 3,3 X 10° rubl / jul, elektr bahasi C,, = 21 x 10% rubl / jil, suw bahasi Csy,, =52 x
103 rubl / jil, xizmet korsetiwshi personallardif is haqi Cjg, = 40 x 10 rubl / j1l, gazanxananif
imaratlart hAm qurilmalarmin amortizaciyast Cpmore—q = 24 * 10° rubl / jil, tskeneni onlaw
qérejetleri Coy =5 x 10% rubl / jil ham basqa qarjilar C, = 14 x 10° rubl / jil.

Puw shigiw1 D = 2,5 kg/s bolgan, gaz tarizli janilgida isleytugin gazanxanada payda bolatugin
1 GDj jilliliq bahasin aniqlan, bunda bizge tdomendegi magliwmatlar berilgen; asa qizigan puw
basimi P, ;,, = 1,4 MPa bolsa, asa qizdirilgan puwdin temperaturasi t, 4, = 280 °C, tdmiynat
suwinih temperaturasi t; ¢ = 100 °C, uzliksiz islep shigariw1 P = 3,5%, janilg1 bahasi Cj, = 3,4
x 10° rubl / jil, elektr bahast C,, = 18 x 10° rubl / jil, suw bahasi Cq,,,, = 52 x 10° rubl / jil,
xizmet korsetiwshi personallardin is haqi Ci,, = 40 x 10° rubl / jil, gazanxanamn imaratlart
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ham qurilmalarinin amortizaciyasi Cgpore—q = 23 % 10° rubl / jil, iskeneni onlaw garejetleri
Cj.c = 4,5 % 10° rubl / j1l ham basqa garjilar €, = 12 x 10° rubl / jul.

Qazanxanada jilina islep shigarilgan jilliliq mugdar: Q ju = 364600 kDj/jil ham jillihq islep
shigariw ushin ekspluatacion qarjilar Cj,; = 510x 10° rubl / jil bolsa, gazanxanada islep
shigarilgan 1 GDj jilliliq bahasin aniglan.

Qazanxanada jilina islep shigarilgan jillihiq mugdari Q;,; = 370000 kDj/jil ham jillihq islep
shigariw ushin ekspluatacion qarjilar Cj,; = 515x 10° rubl / jil bolsa, gazanxanada islep
shigarilgan 1 GJ jilliliq bahasin aniglan.

Qazanxanada jilina islep shigarilgan jillihhq mugdari Q;,; = 360200 kDj/jil ham jillilq islep
shigariw ushin ekspluatacion qarjilar Cj,; = 504x 10° rubl / jil bolsa, gazanxanada islep
shigarilgan 1 GDj jilliliq bahasin aniglan.

Qazanxanada jilina islep shigarilgan jillilig mugdan Qj,; = 362400 kDj/jil ham gazanxanada
islep shigarilgan 1 GDj jillihq bahasi Sj,;= 1400000 rub/GJ bolsa, jilliliq islep shigartw ushin
ketken ekspluatacion qarjilardi aniglan.

Qazanxanada jilina islep shigarilgan jillilig mugdan Qj,; = 342000 kDj/jil ham gazanxanada
islep shigarilgan 1 GJ jillihiq bahast Sj;,;= 1380000 rub/GJ bolsa, jilliliq islep shigariw ushin
ketken ekspluatacion qarjilarni aniglan.

Qazanxanada jilina islep shigarilgan jillilig mugdan Qj,; = 402100 kDj/jil ham gazanxanada
islep shigarilgan 1 GJ jillihiq bahast Sj,;= 1480000 rub/GJ bolsa, jilliliq islep shigariw ushin
ketken ekspluatacion qarjilarni aniglan.

Qazanxanada jilliliq islep shigariw ushin ketetugin uliwma ekspluatacion qarjilar Cj,; = 505x
10 rubl / jil ham gazanxanada islep shigarilgan 1 GDj jilliliq bahasi S;,;= 1398000 rub/GDj
bolsa, gazanxanada jilina islep shigarilgan jilliliq mugdarin aniglan.

Qazanxanada jilliliq islep shigariw ushin ketetugin uliwma ekspluatacion qarjilar Cj,; = 495x
10 rubl / jil ham gazanxanada islep shigarilgan 1 GDj jilliliq bahasi S;,;= 1370000 rub/GDj
bolsa, gazanxanada jilina islep shigarilgan jilliliqg mugdarin aniglan.

Qazanxanada jilliliq islep shigariw ushin ketetugin uliwma ekspluatacion qarjilar Cj,; = 457x
108 rubl / jil va gazanxanada islep shigarilgan 1 GDj jilliliq bahasi S;u= 1342000 rub/GDj
bolsa, gazanxanada jilina islep shigarilgan jillilig mugdarin aniglan.

Gaz tarizli janilgida islewshi puw shigiwi1 D=5,45 kg/s bolgan gazanxanada payda bolatugin 1
GDj jilliliq bahasin aniglan, eger asa qizigan puw basimi paqp =1,4 MPa, asa qizdirilgan puw
temperaturasi taqp =280°C bolsa, tamiynat Suw temperaturasi trs =100 °C, uzliksiz parkew P
= 3% ham operacion qarjilar G;; = 5,05* 10°rub / jul.

Gaz tarizli jani1lgida islewshi puw shigiwi1 D=5,56 kg/s bolgan gazanxanada payda bolatugin 1
GDj jilliliq bahasin aniglan, eger asa qizigan puw basimi paqp =1,4 MPa, asa qizdirilgan puw
temperaturasi taqp =280°C bolsa, timiynat Suw temperaturasi trs =102 °C, tzliksiz purkew
shamas1 P = 3,2% ham operacion qarjilar G;; = 5,1* 10° rub / jil.

Gaz tarizli janilgida islewshi puw shigiwi D=5,45 kg/s bolgan gazanxanada payda bolatugin 1
GDj jilliliq bahasin aniglan, eger asa qizigan puw basimi paqp =1,4 MPa, asa qizdirilgan puw
temperaturasi taqp =285°C bolsa, tamiynat Suw temperaturasi trs =103 °C, tzliksiz purkew
shamas1 P = 3,5% ham operacion qarjilar G;; = 5,12* 10° rub / jil.

1 GDj jilliliq bahasin aniglan, bunda gazan qurilmasinin puw islep shigariwi D=5,56 kg/s, gaz
janilgisinda isleydi, asa qizigan puw basimi paqp=4 MPa, asa qizigan puw temperaturasi
taqp=430 °C, tamiynat suwi ts=130°C, uzliksiz islep shigariwi P=4%, janilg1 bahasi
Cja=3,6°10° rub/j1l, elektr energiya bahasi Cee=19-10° rub/jil, suw bahasi Csuw = 54103 rub/jil,
xizmet korsetiwshi personallardin is hagqi Cish = 38-10° rub/jil, imaratlar ham gazanxana
qurilmalarmin amortizaciyast Camor-a=22:10° rub/jil, uskenelerdi onlaw qarjilart C,;=4-10°
rub/jil ham basqa sarplar Co=14-10° rub/jil.

1 GDj jilliliq bahasin aniglan, bunda gazan qurilmasinin puw islep shigariw1 D=5,56 kg/s, gaz
janilgisinda isleydi, asa qizigan puw basimi paqp=4 MPa, asa qizigan puw temperaturasi
taqp=425 °C, tamiynat suwi t;s=125°C, uzliksiz islep shigariwi P=3,5%, janilg1 bahasi
Cja=3,6°10° rub/j1l, elektr energiya bahasi Cee=17-10° rub/jil, suw bahasi Csuw = 52-10° rub/jul,
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xizmet koérsatiwshi personallardin is hagqi Cisp = 36:10% rub/jil, imaratlar ham gazanxana
qurilmalariin - amortizaciyast Camor-a=21-10° rub/jil, uaskenelerdi jori onlaw qarjilart
Coi=4,1-103 rub/jil ham basqga sarplar Cp=12-10° rub/jl.
Mazut janilgisinda isleytugin puw islep shigiwi1 D=4,16 kg/s bolgan gazan qurilmasinda 1GDj
jilliligtin bahasin ham miynet intensivligin aniglan. Bunda asa qizigan puw basimi poqp=1,4
MPa, temperaturasi taqp=280°C, tamiynat suwinin temperaturasi ts=100°C, uzliksiz parkew
P=3%, gazan quriimasimin ornatilgan quwatligi Qorm=40 GDj/saat, personallardin shtatliq
koefficienti nsn=0,53 adam-saat/GDj ham uliwma eksplutacion qarjilar Cj,=4,610° rub/jil.
Gaz janilgisinda isleytugin puw islep shigiw1 D=7,2 kg/s bolgan gazan qurilmasinda 1GDj
jilliligtin - miynet intensivligin aniglan. Bunda asa qizigan puw basimi paqp=4 MPa,
temperaturasi taqp=435°C, tamiynat suwinin temperaturasi tys=130°C, tzliksiz parkew P=3%,
gazan qurilmasinia ornatilgan quwatligi Qorn=72 GDj/saat, personallardin shtatliq koefficienti
nsnt=0,39 adam-saat/GDj.
Imaratlardin 1ss1 sUw tamiynatinda qis dawirinde jilliliqtin sutkali sarpin (Q;¥%4,s) aniglan.
Bunda uliwma suw sarp1 G = 2278,5-10°% kg/sutka, qis dawiri ushin suwiq suw temperaturast
+5°C ga ham 1ss1 SUW temperaturast +65°C ga ten.
Qis dawirinde 1ss1 suw tamiynatina jillilhiqtif saatl maksimal sarpin (Q[%%:s) amqlan. Bunda
sut s =136,7-10° kkal/sutka, maksimal jukleniwde saatliq tegis emeslik koefficienti Xsaat =
1,7-+2,0 menen isleydi.
Sirtqr hawa temperaturasinin tg; = —12°C manisinde jilliliqtin saath sarpin aniglan. Bunda
turar jay imératlarn 1sititw ushin jillihiq mugdar Q; =36 kkal/saat ham xana temperaturasi
+18°C, ham en suwiq temperatura shamasi t,, = —30°C ga ten.
Sirtqr hawa temperaturasinin tg, = +8 °C manisinde jilliliqtin saath sarpin aniglan. Bunda

turar jay imératlarin isittw ushin jillihq mugdar Q; =36 kkal/saat ham xana temperaturasi

+18°C, ham en suw1q temperatura manisi t;, = —24°C ga ten.

Sirtqr hawa temperaturasinin tg; = —24°C manisinde jilliliqtin saath sarpin aniglan. Bunda

turar joy imaratlarin isitiw ushim jillihq mugdar: Q; =36 kkal/saat ham xana temperaturasi

+18°C, ham en suwiq temperatura manisi tg; = —24°C ga ten.

Qis dawirinde 1ss1 suw tamiynatina jillihqtin saath ortasha sarpin aniglan. Bunda
sut s =136,7-10° kkal/sutkaga ten.

Qs dawirinde 1ss1 suw tamiynatina jillihiqtif saath maksimal sarpin (Q[%%:s) amqlan. Bunda
SHtis =130-10° kkal/sutka, maksimal jukleniwde saatliq tegis emeslik koefficienti Xsaat =

1,7-+2,0 menen isleydi.

Imaratlardin 1ss1 suw tamiynatinda jaz dawirinde jilliligtin sutkal sarpin (Qf’s‘gaz) aniglan.

Bunda ultwma suw sarp1 G = 2278,5-10% kg/sutka, jaz dawiri ushin suwiq SUW temperaturasi
+15°C ga ham 1ss1 SUW temperaturas1 +65°C ga ten.

Jaz dawirinde 1ss1 suw tamiynatia jillihqtin saath maksimal sarpin (Q;:%,) aniglaf. Bunda

Q;4%qz =114-10° kkal/sutka, maksimal jikleniwde saatliq tegis emeslik koefficienti Xsaat =
1,7-+2,0 menen isleydi.

100. Jaz dawirinde 1ss1 suw tamiynatina jilliiqtin saathi ortasha sarpin anmiglan. Bunda

Qsu¥t ~ =114-10° kkal/sutkaga ten.

L.s.jaz

Kafedra basligt; K.Reymov



