Berdaq atindag1 Qaragalpag mamleketlik universiteti, Fizika fakulteti,
Elektr energetikasi kafedras1 3A1-3A2-energetika ganigeligi studentleri ushin “Qazan
guniimalary” paninen juwmagqlawshi qadagalaw jumisi ushin sorawlar

Qazan qurilmasi, onin dazilisi ham islew tartibi
Qazan qurilmalarimin xarakteristikasi

Qazan qurilmasinin jilliliq balansi

Qazan qurilmalarinin janilgr xojaligi

Qazan otxanasinda gaz janilgisin jagiw

Qazan otxanasinda mazut janilgisin jagiw

Puw turbinali elektr stanciyalarimin islew principi
Puw gazanlarinin texnologiyaliq sxemalar

. Qatt1 janilg isletetugin elektr stanciyalardin komir xojalig
10.Janmilginin janiw o6nimleri

11.Puw asa qizdirgishlar

12.Suw ekonomayzerler

13.Hawa sitgishlar

14.Qazan qurilmasinin jilliliq jogaltiwlarin aniglaw
15.Barabanli ham tuwr1 agimli gazanxanalar
16.Artigsha hawa koefficienti

17.Tamiynat suw1 ham puwdin pataslaniwi
18.Janmilginin janiw jillilig:

19.Janilginin 1galligi ham janilg: kalliligi

20.Puw gazanmnin 1sitiw betlerinin jillihigt 6zine aliw1
21.0Otxana tarleri

22.Puwlanmw, puwlaniw jillilig

23.Kondensaciya

24.Qazannin paydali jumis koefficienti

25.Qazan qurilmasinin brutto paydali jumis koefficienti
26.Qazan qurilmasinin netto paydali jumis koefficienti
27.Qazan otxanasinda gaz janilgisin jagiw

28.Qatt1 janilgin uzatiw texnologiyasi

29.Qazan otxanasinda mazut janilgisin jagiw
30.Tamiynat suwi1

31.Qazan qurilmasinin jilliliq balansinin qurami
32.Puw turbinal: elektr stanciyalarinin islew principi
33.Tabiygiy ham majburiy cirkulyaciyali gazan qurilmalar:
34.Qazan qurilmasimin jilliliq sxemasi

35.Tuwr1 agimh gqazan qurilmalar:

36.Arnawli waziypalarga molsherlengen gazanlar
37.Puw gazanlarimin qizdirtw betleri

38.Janilg1 qurami

39.Janilginin témen janiw jilliligt

40.Janilginin jogari jamw jillilig

41.Suw gizdinw gazanlar

42.Janilgimin ballast tenlemesi

43.Kameral otxanalar

44.Gorelka qurilmalar:

45.Qatt1 ham suyiqg shlakl otxanalar

46.Puw-suw aralaspasinin agim hareketi halatlari
47.Qazan qurilmalarinin basim boyinsha klassifikaciyasi
48.Qazan qurilmasmin puw é6nimdarligi
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49.Qazan agregati
50.Qazan qurilmasimin jardemshi quriimalar:
51.Qazan qurilmasinda suw, suw-puw aralaspasinin hareketi
52.Balgashali ham sharli barabanlar
53.Gaz janilgist uzatiw texnologiyasi
54.Mazut janilgisin uzatiw texnologiyasi
55.Témen basimli ham joqart basimli gizdirgishlar
56.Qazan utilizatorlar
57.Qatt1 ham suyiq janilgilar ushin jumisshi, janitwshi ham qurgagq massa qurami
58.Qatt1 ham suyiq janilgilar ushin tomen ham joqari janiw jilliliq mugdari ham bir-birine aylaniw
koefficientleri
59.Janilgilardin 1galligi ham kulliligin aniglaw
60.J1lliliq almasiw qurilmalar
61.1ESda araliq puw qizdirgishlar
62.Qazanxanalardin janilg1 xojaligi
63.Qazan otxanasinda suyiq ham gaz janilgilarin jagiw
64.Komir shanin tayarlawshi qurilmalar (digirmanlar)
65.J1lliliq almasiw procesleri
66.Puw qasiyetleri
67.Janilgimin texnik xarakteristikasi
68.Qazan utilizatorlardin puw gazanlarinan ayirmashiliglar
69.Qazan qurilmasinda radiacion jilliliq almasiw processi
70.Qazan qurilmasinda konvektiv jilliliq almasiw procesleri
71.Jantwsh1 massasinin qurami: Cja=71,1%; Hja=5,3%; Sja=1,9%; Nja = 1,7%; Oja = 20,0%; qurgaq
massasinin kulliligi AgQ=36 % ham jumisshi 1galliligr Wj=18,0% bolgan B3 markali qonir
komirdin jumisshi massasi boyinsha qurami aniglansin.
72.Jumissh1 massasinin qurami: Cj = 48,5%; Hj = 3,6%; Sj = 6,1%; Nj = 0,8%; Oj = 4,0%; qurgaq
massasina qaray kulliligi Aq = 33,0 % ham jumisshi 1galliligt Wj = 6,0% bolgan G markali komirdin
jantwshi1 massasi qurami aniqlansin.
73.Janiwsh1 massasiin qurami: Cja = 78,5%; Hja = 5,6 %; Sja = 0,4%; Nja = 2,5%; Oja = 13,0%);
qurgaq massasina qaray kulliligi Aq = 15,0% ham jumisshi 1galliligi Wj = 12,0% bolgan D markali
uzin jalinl komirdin jumissh1 massalari boymsha qurami aniglansin.
74.Jantwsh1 massasina garay elementar qurami Cja=74,0%; Hja=9,5%; Sja= 6,1 %; Nja= 0,4%; Oja
=10,0%; Aj=46,0%; Wj=11,5% ham (CO2)} =16,4% bolgan 1gal slanectin jumissh1 massasi qurami
aniqlansin.
75.Jumissh1 massasina garay elementar quramu Cj=24,1%; Hj=3,1%; Sj= 1,6 %; Nj = 0,1 %; Oj = 3,7
%; A] = 40,0 %; Wj = 13,0 % ham (COZ)k 14,4% bolgan qurgaq slanectin janiwshi1 massasi
qurami aniqlansin.
76.Janiwsh1 massasmin qurami: C#=70%; H?=6,4%; S9°=1,9%; N? = 1,5%; O% = 20,2%; qurgaq
massastin kulliligi A%=36% ham jumisshi 1gallilign W=18,0% bolgan B3 markal1 qorur komirdin
jumissh1 massasi boyinsha qurami aniglansin.
77.Jumissh1 massasimin qurami: C! = 48,5%; H' =3,6 %; S = 6,1 %; N/ = 0,8%; O = 4,0 %; qurgaq
massasina garay kulliligi A%= 33,0 % ham jumisshi 1galliligi W/ = 6,0 % bolgan G markal1 komirdin
janmiwsh1 massasi qurami aniqlansin.
78.Qazan otxasmda 3-10° kg D markali (1) hdm 4,5-10° kg G markali (2) kémirler aralaspasi
jagilmagqta. Olardin jumissh1 massasina garay qurami tomendegishe:
C, =493%; H, =3,6 %; (s; )l =3,0%; N, =1,0%; O] =8,3%; Al =218%;W, =13,0 %;
C} =552%; Hi =38%;(S!), =3.2%; N} =1,0 %; O} =5,8%; A} = 23,0 %; W, =8,0%.
Jumisshi aralashpanin qurami aniglansin.
79. Cj=47%; Hj =4,6%; Sj = 6,6 %; Nj =0,8%; Oj = 4,0 %; qurgaq massasina qaray kulliligi Aq=33,0
% ham jumisshi 1galligt Wj=6,0% bolgan G markali komirdin janiwsh1 massa qurami aniqlansin.
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Otxanada jogaltilgan jillilig malim bolganda, qazannin PJKin aniqlaw kerek. g2-tatin gazlari
menen jogaltilgan jilliliq g2=9%, janilgmin ximiyaliq shala janiwinda jogaltilgan jilliliq g3 =1%,
mexanikaliq shala janmiwdan jogaltilgan jilliliq q4=2.5%, qorshagan ortaliqqa jogaltilgan jilliliq
05=1.5% ham janip bolgandag: shigindi menen ketetugin jilliliq 96=1%.

Qazan otxanasinda kem altinkukirtli mazut jagiladi. Mazuttin qurami témendegishe. Cj=84,65%,
Hj =11,7%, Sj=0,3%, 0j=0.3%, Aj=0,05%, Wj=3,0%. Eger gizdirilgan mazuttin temperaturasi
tm=93°C ham puw forsunkasina baratirgan puwdin entalpiyas: i=3280kDj/kg bolsa, janilginin
uliwma jilliligin aniglan.

Qazan  otxanasinda B-3  markali  komir  jagilganda  qurami  tomendegilerden
ibarat: Cj=37,3%; Hj=2,8%; Sj=1,0%; Nj=0,9%; Oj=10,5%; Aj=29,5%; Wj=18%. Eger otxanaga
Kirip atirgan janilginin temperaturasi t=20°C bolsa, janilginin jangandagi uliwma jilliligin tabin.
Qazan agregatinin puw onimdarhgr D=5,45kg/sek, janilgmin haqiyqly sarpt B=0,64kg/sek,
qizigan puwdmn basimi Pg.p.=1.3 MPa, qizigan puwdin temperaturasi tq.p=275°C, tamiynat
suwinin temperaturasi tt.5=100°C ham uzliksiz parkewi P=3% bolganda gazan agregatinda paydali
isletilgen jilliligt1 aniglan.

Tomen  jamw  jillilgt  Q=13997kDj/kg  bolgan B3  markali  kémir  puw
islep  shigannw  onimdarhgr  D=5,6kg/sek ga ten bolgan gazan  agregatinin
otxanasinda jagilganda, eger otxanaga kiriwshi janilginin temperaturasi tj=20°C, janilg1 jumisshi
massast jilliliq styimhigr Cj=2,1kDj/(kg-K) gazan agregatinin brutto P.J.K.7br =91,5%, qizigan
puwdin basimi Pq.p=4Mpa, qizigan puwdin temperaturasi tq.p=430 °C, kondensat temperaturasi
tk=32°C, tamiynat suwinin regenerativ puw gizdirgishtan keyingi temperaturasi tt.s=130°C ham
uzliksiz parkewi P=3%ga ten bolsa kondensat aliniwi esabina janilgi tejeliwin payiz esabinda
aniglan.

B3 markadagi Chelyabinsk komiri jumisshi massasinin tomen ham joqari jamiw jilliliglarin
amqlan: C'=37,3%; H=2,8%; ush—l 0%; N'=0,9%; 0'=10,5%; Al=29,5% ham Wi=18,0%.

Eger D markali Kuzneck komirinin janiwshi massa qurami tomendegishe bolsa, janilginin

jumissh1 massasinin tdmen ham joqari jamw jilliligin amqlan: C?=78,5%; H*%=5,6%; Sigh—O 4%);
N3=2 5%; 0¥2=13,0%, qurgaq massas: boymsha kulliligi 4% =15,0% ham jumissh1 1gallig
Wi=12,0%.

G markadag1 kémirdin jumissh1 massasinin témen jamiw jilliligin aniglan: C'=38,3%; H=1,8%;
ush—l 5%; N'=0,4%; 0'=9%; Al=31% ham W=18,0%.

Eger janilginin janiwshi massasinin tomen jillilig Qt %=33170 kDj/kg, qurgaq massa kalliligi

A9=25,0% ham jumisshi 1galligt Wi= 8,0% bolsa, G markali Doneck komirinin jumisshi ham
gurgaq massast boyimsha tomen janiw jilliligin aniglan.

Qazan otxanasinda D markal 3:10° kg Kuzneck komiri ham T markali 7-10% kg Kuzneck
kémirlerinin aralaspasi janbagda. Eger D markali kémirdin témen jamiw jillihigr Q] ,=22825

kDj/kg ham T markali kémirdin tomen janiw jilliligr Q;,= 26180 kDj/kg bolsa, aralaspanin témen
jamw jilliligin aniglan.

Qazan otxanasinda D markali 4-10° kg Kuzneck komiri ham G markal 6:10° kg Kuzneck
komirlerinin aralaspasi janbagda. Eger D markal: k(’)mirdiﬁ tomen jamw jillihig Q/,=24800

kDj/kg ham G markali komirdin tomen jamw jillilig tz- 26000 kDj/kg bolsa, aralaspanin
tomen janw jilliligin aniqlan.

Qazan otxanasinda D markal 6:10% kg Kuzneck komiri ham K markal 3:10° kg Kuzneck
komirlerinin aralaspasi janbaqda. Eger D markali komirdin témen jamw jilliligs Q/,=23730

kDj/kg ham K markali komirdin tomen jamw jillilig tz- 25900 kDj/kg bolsa, aralaspanin
tomen janw jilliligin aniqlan.
Qazanxanada 10 saatda 10° kg Doneck komiri jagiladi. G markah kémirdin qurami témendegishe:

C/=55,2%; H/=3,8%; S’ _, =3,2%; N/=1,0%; 0/=5,8%; A/=23,0%; W/=8,0%. Shartli janilgida

ush
gazanxananin saatliq talabin aniglan.
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1000 kg G markal1 kémirdin janiw1 ushin zarurli bolgan teoriyaliq ham haqiyqry hawa kolemlerin
amiqlan.: C'=55,2%; H'=3,8%; S’ _ =3,2%; N\=1,0%; 0'=5,8%; 4'=23,0%; WI=8,0%. Otxanada

ush
artigsha hawa koefficienti 0o=1,3.
700 kg B2 markali komirdin janiw1 ushin zarurli bolgan teoriyaliq ham haqiyqiy hawa kélemlerin
aniqlan.: C'=58,2%; H1=2,8%; S; , =1,2%; Ni=1,8%; 0/=5,0%; 4'=21,0%; W/=10,0%. Otxanada
artigsha hawa koefficienti 0o=1,2.

D markali komirdin janiw1 ushin zartrli bolgan teoriyaliq ham haqiyqiy hawa koélemlerin aniglan.:

Ci=54,0%; Hi=4,0%; ., =3,2%; Ni=1,0%; O=4,8%; 4=24,0%; Wi=9,0%. Otxanada artiqsha

hawa koefficienti 0o=1,2.
Qazanxanada 12 saatda 10° kg Doneck kémiri jagiladi. D markali komirdin qurami tomendegishe:

C7=55,0%; H’=4,0%); Sish=2,8%; N’/=1,4%; 07=5,8%; A’=22,0%; W'=9,0%. Shartli janilgida
gazanxananin saathq talabin aniglan.

G markali komirdin janiwi ushin zarurli bolgan teoriyaliq ham haqiyqiy hawa kolemlerin aniglan.:
C'=49,0%; H'=5,0%; S, =3,2%; NI=1,4%; O'=4,4%; A41=25,0%; Wi=12,0%. Otxanada artigsha

u

hawa koefficienti 0o=1,4.
Qazan otxanasinda D markal1 5-10% kg Kuzneck kémiri ham G markal 5-10° kg Kuzneck komirleri

aralaspasi janbagda. Eger D markali kémirdin tomen jamw jillilig Qg.1:24670 kDj/kg ham G

markah kémirdifi témen jamw jilihgr Q],= 26830 kDj/kg bolsa, aralaspania témen janiw
jilliligin aniglan.

Qazan agregatinin puw 6nimdarhigi D=5,4 kg/sek, janilgimn haqiyqiy sarp1 B=0,62 kg/sek, gizigan
puwdin basimi Pq.p.=1.3 MPa, qizigan puwdin temperaturas: tq.p=275°C, tamiynat suwmin
temperaturasi tt.5=130°C ham uzliksiz ptrkew shamasi P=4% bolganda gazan agregatinda paydal
isletilgen jilliligt1 aniglan.

Qazan agregatinin puw 6nimdarhg D=5,5 kg/sek, janilginin haqiyqiy sarpi1 B=0,63kg/sek, gizigan
puwdin basimi Pq.p.=1.3 MPa, qizigan puwdin temperaturas: tq.p=270°C, tamiynat suwinin
temperaturasi tt.s=120°C ham tzliksiz parkew shamasi P=3,5% bolganda gazan agregatinda
paydali isletilgen jilliligt1 aniglan.
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