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Kirish

O’zbekiston Respublikasi Prezidentining 2017 yil 7 fevraldagi “O’zbekiston
Respublikasini yanada rivojlantirish bo’yicha Harakatlar strategiyasi to’g’risida”gi PF-
4947-sonli, 2019 yil 27 avgustdagi “Oliy ta’lim muassasalari rahbar va pedagog
kadrlarining uzluksiz malakasini oshirish tizimini joriy etish to’g’risida”’gi PF-5789-sonli
Farmonlari, shuningdek 2017 yil 20 apreldagi “Oliy ta’lim tizimini yanada rivojlantirish
chora-tadbirlari to’g’risida”gi PQ-2909-sonli Qarori va O’zbekiston Respublikasi
Prezidentining 2019 yil 8 oktyabrdagi PF-5847-son Farmoni bilan tasdiglangan
“O’zbekiston Respublikasi Oliy ta’lim tizimini 2030 yilgacha rivojlantirish
konsepsiyasi”’da va O’zbekiston Respublikasi Prezidentining 2022 yil 28 yanvardagi
“2022 — 2026 vyillarga mo’ljallangan yangi o’zbekistonning taraqqiyot strategiyasi
to’g’risida”gi PF-60-sonli Farmonida belgilanganidek oliy ta’lim jarayonlariga ragamli
texnologiyalar va zamonaviy o’qitish usullarni joriy etish, yoshlarni ilmiy faoliyatga
keng jalb etish, korrupsiyaga garshi kurashish, muhandislik-texnik ta’lim yo’nalishlarida
tahsil olayotgan talabalar ulushini oshirish, kredit-modul tizimini joriy etish, o’quv
rejalarida amaliy ko’nikmalarni oshirishga qaratilgan mutaxassislik fanlari bo’yicha
amaliy mashg’ulotlar ulushini oshirish bo’yicha aniq vazifalar belgilab berilgan ustuvor
vazifalar mazmunidan kelib chigqan holda tuzilgan bo’lib, u zamonaviy talablar asosida
gayta tayyorlash va malaka oshirish jarayonlarining mazmunini takomillashtirish
hamda oliy ta’lim muassasalari pedagog kadrlarining kasbiy kompetentligini
muntazam oshirib borishni magsad qgiladi.

Dastur mazmuni oliy ta’limning normativ-huquqiy asoslari va gonunchilik
normalari, ilg’or ta’lim texnologiyalari va pedagogik mahorat, ta’lim jarayonlarida
axborot-kommunikasiya texnologiyalarini qo’llash, amaliy xorijiy til, tizimli tahlil va
garor gabul qgilish asoslari, maxsus fanlar negizida ilmiy va amaliy tadqiqotlar,
texnologik taraqqiyot va o’quv jarayonini tashkil etishning zamonaviy uslublari
bo’yicha so’nggi yutuqglar, pedagogning kasbiy kompetentligi va kreativligi, global
Internet tarmog’1, multimedia tizimlari va masofadan o’qitish usullarini o’zlashtirish
bo’yicha yangi bilim, ko’nikma va malakalarini shakllantirishni nazarda tutadi.

MODULNING MAQSADI VA VAZIFALARI
«Issigqlik ta'minoti tizimida energiya tejamkorlikning  zamonaviy turlari»
modulining maqgsadi:
gayta tayyorlash va malaka oshirish kursi tinglovchilarini issiqlik ta’minoti
tizimlarida energiya tejamkorligining zamonaviy tendensiyalari, ilmiy asoslari hagidagi
bilimlarini takomillashtirish, loyihalarni tahlil gilish va garor gabul qilish asoslari,
zamonaviy jihozlarini boshqarish, innovasion texnologiyalar, ularda qo’llanadigan asbob



uskunala hamda ularning samaradorligini oshirish ishlari mazmunini o’rganishga
yo’naltirish bo’yicha bilim, ko’nikma va malakalarni takomillashtirishdan iborat.
«Issiqlik ta'minoti tizimida energiya tejamkorlikning zamonaviy turlari» modulining

vazifalari:

- Jahon va O’zbekiston Respublikaning kommunal sektorida energiya iste’molining
zamonaviy holati rivojlanish tendensiyalari bilan tanishtirish;

- Issiglik ta'minoti tizimida muxandislik tizim va jihozlarni turlari, tuzilishi va ish
rejimlari ni tahlil gilish;

- Issiglik ta'minoti tizimini energoauditdan o’tkazishni qayta ko’rib chiqish;
-energiya tejamkorligi tadbirlari va ularni samarasi o’tkazish chora tadbirlarni ishlab
chigish.

MODUL BO’YICHA TINGLOVCHILARNING BILIM, KO’NIKMA, MALAKA
VA KOMPETENSIYALARIGA QO’YILADIGAN TALABLAR
Kutilayotgan natijalar: Tinglovchilar “Issiglik ta'minoti tizimida energiya
tejamkorlikning  zamonaviy turlari” modulini o’zlashtirish orqali quyidagi bilim,
ko’nikma va malakaga ega bo’ladilar:
Tinglovchi:
- Jahon va O’zbekiston Respublikaning kommunal sektorida energiya iste’molining

zamonaviy holati rivojlanish tendensiyalari;

- Issiglik ta'minoti tizimida muxandislik tizim va jihozlarni turlari, tuzilishi va ish
rejimlari;

-energiya tejamkorligi tadbirlari va ularni samarasi bo’yicha bilimlarni egallashi;

- Jahon va O’zbekiston Respublikaning kommunal sektorida energiya iste’molining
zamonaviy holati rivojlanish tendensiyalari tahlil gilish;

-bino va inshootlarda muxandislik tizim va jihozlarni turlari, tuzilishi va ish rejimlari ni
tahlil qilish ko’nikma va malakalarni egallashi;

- Issiglik ta'minoti tizimida energiya tejamkorlikka erishishda yangiliklarni tadbiq etish;

- Issiglik ta'minoti tizimida energiya tejamkorlikka erishishda ikkilamchi va noan’anaviy
gayta tiklanuvchi manbalaridan samarali foydalanish;
- energiya tejamkorligi tadbirlarini ishlab chigish, hisoblash va ularni tadbiq etish-

kompitensiyalarini egalashi lozim.



Modulni tashkil etish va o’tkazish bo’yicha tavsiyalar

“Issiglik ta'minoti tizimida energiya tejamkorlikning zamonaviy turlari” moduli
ma’ruza va amaliy mashg’ulotlar shaklida olib boriladi.

Modulni o’qitish jarayonida ta’limning zamonaviy metodlari, pedagogik
texnologiyalar va axborot-kommunikasiya texnologiyalari qo’llanilishi nazarda tutilgan:
— ma’ruza darslarida zamonaviy kompyuter texnologiyalari yordamida prezentasion va
elektron-didaktik texnologiyalardan;

— o’tkaziladigan amaliy mashg’ulotlarda texnik vositalardan, ekspress-so’rovlar, test
so’rovlari, aqliy hujum, guruhli fikrlash, kichik guruhlar bilan ishlash, kollokvium
o’tkazish va boshqga interaktiv ta’lim usullarini qo’llash nazarda tutiladi.

Modulning o’quv rejadagi boshqa modullar bilan bog’liqligi va uzviyligi

“Issiqlik ta'minoti tizimida energiya tejamkorlikning zamonaviy turlari” moduli
mazmunan o’quv rejadagi barcha bloklar o’quv modullari bilan uzviy bog’liq bo’lib,
energetika sohasi muammo va vazifalarini pedagogik jarayonga tatbiq etish masalalarini
xal etishga, shuningdek, sohadagi yangi texnika va texnologiyalarni o’quv jarayoniga
joriy etish orqali ta’lim va ishlab chigarish uyg’unligini ta’minlashga xizmat qiladi.

“Issiqlik ta'minoti tizimida energiya tejamkorlikning zamonaviy turlari” moduli
o’quv rejaning “Sanoatda energiya tejamkorligining dolzarb muammolari va zamonaviy
yutuqlari” maxsus fani bilan uzviy bog’liqdir. SHu bilan bir gatorda modulni
o’zlashtirishda o’quv rejaning boshqga fanlari bilan muayyan bog’liqlik mavjuddir.

Modulining oliy ta’limdagi o’rni

Ta’lim tizimida tub o’zgarishlar asnosida, aynigsa, ilmiy-texnik taraqgiyotning
tezda o’sishi  “Energetika yo’nalishi fanlarini o’qitishning dolzarb muammolari”
modulining oliy ta’limdagi o’rnini ham takomillashtirishni talab etmoqda.

Modul “Energiya tejamkorligi va energoaudit” yo’nalishi fanlarini o’qitishning
innovasion texnologiyalarni yaratish va ulardan ta’lim tizimida foydalanish orqali
ta’limni samarali tashkil etishga va ta’lim sifatini tizimli orttirishga yordam beradi.
Zamonaviy axborot texnologiyalari va pedagogik dasturiy vositalari, axborot —
kommunikasiya texnologiyalaridan foydalanishni uzlashtirish va o’quv — tarbiya
jarayonida qo’llash haqidagi bilim va ko’nikmalarni shakllantirishga asoslanganligi bilan
alohida ahamiyatga ega.



Modul bo’yicha soatlar taqsimoti:

Modul mavzulari

Auditoriyadagi
o’quv yuklamasi,
soat

jumladan:

Amaliy ashg’ulot

Ko’chma
mashg’ulot mabirp

Jami
Nazariy

1-mavzu. Jahon va O’zbekiston
Respublikaning  Issiglik  ta'minotining
energiya iste’molining zamonaviy holati
rivojlanish tendensiyalari.

Jahon va  O’zbekiston  Respublikaning
kommunal sektorida energiya resurslarining
iste’molining tuzilishi va dinamikasi. Uy-joy-
kommunal sektorda energetik auditning asosiy
goidalari  va  vazifalari.  Respublikada
energiyani  tejash  siyosati.  Energoaudit
o’tkazish usullari. Energoauditorlarga
qo’yiladigan talablar.
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2-mavzu. Issiglik ta’minoti va issiqlikning
asosiy iste'molchilari.  Issiglik ta’minoti
tizimlari . Issiglikning asosiy iste'molchilari.
Yiriklashtirilgan  ko'rsatkichlar  yordamida
issiglik yuklamalarini aniglash.

Issiqlikni iste'mol qilish grafiklari Ba suvli
issiglik ta'minoti tizimlari.

Issiglik sarfini yanada vyiriklashtirilganroq
ko'rsatkichlar bo'yicha hisoblash.
Iste'molchilaming o'rtacha issiglik ogimlarini
aniglash

Issiglikni iste'mol gilish grafiklari.
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Issiglik ta'minotining suvli ikki quvurli
yopiq tizimi.
Suvli issiglik ta'minoti tizimlari.




Issiglik ta'minotining suvli ikki quvurli yopig
tizimi. Ochiq tizimlarning yopiq tizimlarga
nisbatan afzalliklari va kamchiliklari .

Bug'li issiglik ta'minoti. Bug'li issiglik
ta'minoti  tizimralari.  Issiglik  berishning
rostlash usullari. Issiglik yuklamani bir nechta
mumkin bo'lgan rostlash usullari
Suvli issiglik tarmog'i bosimining pyezo-
metrik grafigi. Isitish tizimlari bog'lig
bo'lgan chizma bo'yicha ulangan ikki quvurli
issiglik tarmog'ning pyezometrik grafigi.
Pyezometrik grafik qurilganda bajarilishi
lozim bo’lgan shartlar
Issiglik tarmoglarining tuziiishi. Issiglik
tarmoglarida  go'llaniladigan  armaturaning
7. |vazifasiga ko'ra turfari. Quvurlar, armatura, | 4 |2 |2
tayanchlar, kompensatorlar.  Kompensator
qurilmalarning turlari.
Zamonaviy isitish tizimlari. Isitish tizimlari.
8. | Ko'p gavatli osmono'par binolarni isitishning | 4 |2 |2
mohiyati. Sanoat binolarini isitish tizimlari.
Xammasi 46 |16 18| 12

MODUL BIRLIGINING MAZMUNI
Nazariy ta’lim mazmuni

1-mavzu. Jahon va O’zbekiston Respublikaning Issiglik ta'minotining energiya
iste’molining zamonaviy holati rivojlanish tendensiyalari.

Jahon va O’zbekiston Respublikaning kommunal sektorida energiya resurslarining
iste’molining tuzilishi va dinamikasi. Uy-joy-kommunal sektorda energetik auditning
asosiy qoidalari va vazifalari. Respublikada energiyani tejash siyosati. Energoaudit
o’tkazish usullari. Energoauditorlarga qo’yiladigan talablar.

2-mavzu. Issiglik ta’minoti va issiqlikning asosiy iste'molchilari. Issiqlik ta’minoti
tizimlari . Issiglikning asosiy iste'molchilari. Yiriklashtirilgan ko'rsatkichlar yordamida

issiglik yuklamalarini aniglash.

3-mavzu: Issiglikni iste'mol qilish grafiklari Ba suvli issiglik ta'minoti tizimlari.



Issiglik sarfini yanada yiriklashtirilganroq ko'rsatkichlar bo'yicha hisoblash.
Iste'molchilaming o'rtacha issiqlik ogimlarini aniglash Issiglikni iste'mol gilish grafi-
Klari.

4-mavzu: Issiglik ta'minotining suvli ikki quvurli yopiq tizimi.
Suvli issiglik ta'minoti tizimlari. Issiqlik ta'minotining suvli ikki quvurli yopiq tizimi.
Ochig tizimlarning yopiq tizimlarga nisbatan afzalliklari va kamchiliklari .

5-mavzu: Bug'li issiglik ta'minoti. Bug'li issiglik ta'minoti tizimralari. Issiglik
berishning rostlash usullari. Issiglik yuklamani bir nechta mumkin bo'lgan rostlash
usullari
6-mavzu. Suvli issiglik tarmog'i bosimining pyezometrik grafigi. Isitish tizimlari
bog'lig bo'lgan chizma bo'yicha ulangan ikki quvurli issiglik tarmog'ning pyezometrik
grafigi. Pyezometrik grafik qurilganda bajarilishi lozim bo’lgan shartlar

7-mavzu: Issiglik tarmoglarining tuziiishi. Issiglik tarmoglarida go'llaniladigan
armaturaning vazifasiga ko'ra turfari. Quvurlar, armatura, tayanchlar, kompensatorlar.
Kompensator qurilmalarning turlari.

8-mavzu: Zamonaviy isitish tizimlari. Isitish tizimlari.
Ko'p gavatli osmono'par binolarni isitishning mohiyati. Sanoat binolarini isitish

tizimlari.
AMALIY MASHG’ULOT MAZMUNI

1-amaliy mashg’ulot: Yiriklashtirilgan ko'rsatkichlar yordamida issiqlik
yuklamalarini aniglash.

Yiriklashtirilgan ko'rsatkichlar yordamida issiglik yuklamalarini aniglash. Alohida olin-
gan binolar uchun issiglik yuklamalarini Bino va inshootlarning energiya samarador
to’siq konstruksiyalarini hisoblash va konstruksiyalashni o’rgatish. To’signing iqtisodiy

magsadga muvofiq issiqlik uzatishga garshiligini o’rganish.

2-amaliy mashg’ulot: Isitish ventilyatsiya va texnologik extiyojlari uchun issiklikning
sarfi aniklansin. Isitish, ventilyasiya, issiq suv va elektr ta’minoti tizimlarining iqtisodiy
ko’rsatkichlari. Qiymat ko’rsatkichlari bo’yicha iqtisodiy variantni aniglash. Muqobil
energiya manbaalaridan foydalanishni tahlil gilish.



3-amaliy mashg’ulot: Issiglik energiyasini tashishda energiya tejamkorligi.
Uzatish kuvurdagi suvning sizib yo’qolish.
4-amaliy mashg’ulot: Quvurning issiglik izolyasiyasi samaradorligini aniqglash.
Quvurning issiglik izolyasiyasi samaradorligini aniglash. To'yingan bug'ining bug' quvir-
idan sirqishlsr qug’ yo’qotilishini hisoblash. Kondisionerning mahsuldorligi va foydali
ish koeffisientini aniglash.

S-amaliy mashg’ulot: Sanoat qozoxonalarida energiya tejamkorligini aniqlash va
baholash.

Sanoat qozoxonalarida o’rtacha yillik yoqilgi yo’qotlishini hisoblash. Sanoat

qozoxonalarida o’rtacha yillik yoqilgi tejalishini baholash. Bug’ bosimini tushitishda

energiya tejamkorligi.

6-amaliy mashg’ulot: Muxandislik tizimlari bilan energiya tejamkorligi

Isitish, ventilyasiya, issiq suv va elektr ta’minoti tizimlarining iqtisodiy ko’rsatkichlari.
Qiymat ko’rsatkichlari bo’yicha iqtisodiy variantni aniglash. Muqobil energiya
manbaalaridan foydalanishni tahlil gilish.

7-amaliy mashg’ulot: Muxandislik tizimlari bilan energiya tejamkorligi
Quvurning issiglik izolyasiyasi samaradorligini aniqglash.

Quvurning issiglik izolyasiyasi samaradorligini aniglash. To'yingan bug'ining bug' quvir-
idan sirqishlsr qug’ yo’qotilishini hisoblash. Kondisionerning mahsuldorligi va foydali
ish koeffisientini aniglash.

8-amaliy mashg’ulot: Muxandislik tizimlari bilan energiya tejamkorligi
Quvurning issiglik izolyasiyasi samaradorligini aniqglash.

Quvurning issiglik izolyasiyasi samaradorligini aniglash. To'yingan bug'ining bug' quvir-
idan sirqishlsr qug’ yo’qotilishini hisoblash. Kondisionerning mahsuldorligi va foydali
ish koeffisientini aniglash.

9-amaliy mashg’ulot: Muxandislik tizimlari bilan energiya tejamkorligi
Yassi devor orqali issiqlikni o’tkazilishi.
Ish maqgsadi: to’suvchi konstruktsiya elementlarini tashkil etuvchi materiallar
ma’lumotlari va ularni tavsifidan kelib chiqib issiqlik qoplamasi qatlami yoki asosiy
gatlam galinligini aniglash.



KO‘CHMA MASHG‘ULOTLAR MAZMUNI

1-mavzu: Energoaudit o’tkazish usullari.
2-mavzu: Energoaudit o’tkazish asboblari.

Ko‘chma mashg‘ulotda tinglovchilarni “Isstal” MCHJ ga olib borish ko‘zda tutilgan.
Mavzu yuzasidan vyangi texnika texnologiyalar va amaliy ishlarni bajarish

rejalashtirilgan.

O’QITISH SHAKLLARI

Ta’limni tashkil etish shakllari aniq o’quv materiali mazmuni ustida ishlayotganda
o’qituvchini tinglovchilar bilan o’zaro harakatini tartiblashtirishni, yo’lga qo’yishni,
tizimga keltirishni nazarda tutadi.
Mazkur modul bo’yicha quyidagi o’qitish shakllaridan foydalaniladi:

- ma’ruzalar, amaliy mashg’ulotlar (ma’lumotlar va texnologiyalarni anglab olish,
motivasiyani rivojlantirish, nazariy bilimlarni mustahkamlash);

- davra suhbatlari (ko’rilayotgan loyiha echimlari bo’yicha taklif berish gobiliyatini
rivojlantirish, eshitish, idrok gilish va mantigiy xulosalar chigarish);

- bahs va munozaralar (loyihalar echimi bo’yicha dalillar va asosli argumentlarni
tagdim qilish, eshitish va muammolar echimini topish gobiliyatini rivojlantirish).
- mustaqil ta’lim.
O’quyv ishini tashkil etish usuliga ko’ra:
- jamoaviy;
- guruhli (kichik guruhlarda, juftlikda);
- yakka tartibda.

Jamoaviy ishlash — Bunda o’qituvchi guruhlarning bilish faoliyatiga rahbarlik qilib,
o’quv magsadiga erishish uchun o’zi belgilaydigan didaktik va tarbiyaviy vazifalarga
erishish uchun xilma-xil metodlardan foydalanadi.

Guruhlarda ishlash — bu o’quv topshirig’ini hamkorlikda bajarish uchun tashkil etilgan,
o’quv jarayonida kichik guruxlarda ishlashda (2 tadan — 8 tagacha ishtirokchi) faol rol
o’ynaydigan ishtirokchilarga garatilgan ta’limni tashkil etish shaklidir. O’qitish metodiga
ko’ra guruhni kichik guruhlarga, juftliklarga va guruhlarora shaklga bo’lish mumkin. Bir
turdagi guruhli ish o’quv guruhlari uchun bir turdagi topshiriq bajarishni nazarda tutadi.
Tabaqgalashgan guruhli ish guruhlarda turli topshiriglarni bajarishni nazarda tutadi.

Y Akka tartibdagi shaklda - har bir ta’lim oluvchiga alohida- alohida mustaqil vazifalar
beriladi, vazifaning bajarilishi nazorat gilinadi.
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sonli Farmoni.

9. O’zbekiston Respublikasi Prezidentining 2018 yil 21 sentyabr “2019-2021
yillarda O’zbekiston Respublikasini innovasion rivojlantirish strategiyasini tasdiglash
to’g’risida”’gi PF-5544-sonli Farmoni.

10. O’zbekiston Respublikasi Prezidentining 2019 yil 27 may “O’zbekiston
Respublikasida korrupsiyaga garshi kurashish tizimini yanada takomillashtirish chora-
tadbirlari to’g’risida”gi PF-5729-son Farmoni.

11. O’zbekiston Respublikasi Prezidentining 2019 yil 27 avgust “Oliy ta’lim
muassasalari rahbar va pedagog kadrlarining uzluksiz malakasini oshirish tizimini joriy
etish to’g’risida”gi PF-5789-sonli Farmoni.

12. O’zbekiston Respublikasi Prezidentining 2019 yil 8 oktyabr “O’zbekiston
Respublikasi oliy ta’lim tizimini 2030 yilgacha rivojlantirish konsepsiyasini tasdiglash
to’g’risida”’gi PF-5847-sonli Farmoni.

13. O’zbekiston Respublikasi Prezidenti SHavkat Mirziyoevning 2020 yil 25
yanvardagi Oliy Majlisga Murojaatnomasi.

14. O’zbekiston Respublikasi Vazirlar Mahkamasining 2001 yil 16 avgustdagi
“Oliy ta’limning davlat ta’lim standartlarini tasdiglash to’g’risida”gi 343-sonli Qarori.

15. O’zbekiston Respublikasi Vazirlar Mahkamasining 2015 yil 10 yanvardagi
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“Oliy ta’limning Davlat ta’lim standartlarini tasdiqlash to’g’risida”gi 2001 yil 16
avgustdagi “343-sonli qororiga o’zgartirish va qo’shimchalar kiritish haqida”gi 3-sonli
qgarori.

I11. Maxsus adabiyotlar:

16. A.U.Alimboev. Issiklik ta'minoti va issiklik tarmoklari. O’kuv ko’llanma. T.,
1997 yil ToshDTU - 140 bet.

17. A.U.Alimbaev «Issiklik ta'minoti va issiklik tarmoklari» fanidan kurs loyixasi
uchun uslubiy kullanma. T., 1996y. ToshDTU.

18.A.U. Alimboev «Issiklik ta'minoti va issiklik tarmoklari» Fani buyicha tajriba
ishlariga uslubiy kursatmalar. T., 1996y. ToshDTU.

19. E.Ya.Sokolov Teplofikatsiya i teplovo e seti.-M., MEI, 2002 god.

20. Promo’shlenno’e teplovo'e elektricheskie stantsii. Pod red. Sokolova E.Ya.- M.,
Enregiya, 1996 god.

21. Ro'jkin V.Ya. Teplovo'e elektricheskie stantsii.-M.,Energiya, 1986 g.

22. Safonov A.P. Sbornik zadach po teplofikatsii 1 teplovo'm setyam.-M.,-
Enregoatomizdat,-1995¢g.-234str.

23..Doroxov E.V. Upravlenie kachestvo v teploenergetike. —M., MEI. 2003. -96 s.

24.Popov S.K. Razrabotka i raschet teplovo'x sxem termodinamicheskiy idealno’x
ustanovok. —M., MEI. 2005. -60 s.

25.0snovo” sovremennoy energetiki. Tom 1. Sovremennaya teploenergetika. Pod
obh. red. E.V. Alitistova. —-M., MEI. 2004. -376 s.

26.SHoislomov A.SH. , Badalov A.A. Bino va inshootlarda energetik auditt. O’quv —
uslubiy majmua. — Toshkent: ToshDTU, 2022.

27.Allaev  K.R., Xoshimov F.A.. Energosberejeniec na promsishlennbix
predpriyatiyax. — Tashkent: 1zd-vo «Fan» AN RUz, 2011. — 208s.

28.Kolesnikov A.l., Fedorov M.N., Varfolomeev YU.M.. Energosberejenie v
promeishlenneix i kommunalneix predpriyatiyax. — M.: Infra — M, 2005.

29.Rukovodstvo po primeneniyu Intergrirovannogo podxoda k proektirovaniyu (IPP)
energoeffektivneix zdaniy v Uzbekistane. — Tashkent: PROON v Uzbekistane,
2012. — 56s.

30.Bogoslovskiy V.N., Poz M.YA.. Teplofizika apparatov utilizasii tepla sistem
otopleniya, ventilyasii i kondisionirovaniya vozduxa. — M.; Stroyizdat, 2003.

31.Energosberejenie v sistemax teplosnabjeniya, ventilyasii i kondisionirovaniya
vozduxa. (Spravochnoe posobie), pod red. Boguslavskogo L.D. — M.: Stroyizdat,
2000.

32.Steve Doty. Commercial Energy Auditing Reference Handbook, Second Edition.
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— USA: Fairmont Press, 2010.
33.Albert Thumann, Terry Niehus, William J. Younger. Handbook of Energy Audits,
Ninth Edition. — USA: Fairmont Press, 2012.

34,
35.

bazasi.

36.

IV. Internet saytlar:
http://edu.uz — O’zbekiston Respublikasi Oliy va o’rta maxsus ta’lim vazirligi.
http://lex.uz — O’zbekiston Respublikasi Qonun hujjatlari ma’lumotlari milliy

http://bimm.uz — Oliy ta’lim tizimi pedagog va rahbar kadrlarini qayta

tayyorlash va ularning malakasini oshirishni tashkil etish Bosh ilmiy-metodik markazi.

37.
38.
39.
40,
41.
42.
43.
44,
45.
46.
47.

http://ziyonet.uz — Ta’lim portali ZiyoNET.
http://natlib.uz — Alisher Navoiy nomidagi O’zbekiston Milliy kutubxonasi.
Www.ime.ru

WWwW.mpei.ru

www.abok.ru

www.rosteplo.ru

www. energyaudit.ru

www.knauf.ru

www.teploknauf.ru

www.undp.uz

www.beeca.net
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1. MODULNI O‘QITISHDA FOYDALANILADIGAN INTERFAOL TA’LIM
METODLARI

Hozirgi kunda O‘zbekiston Respublikasi Vazirlar Mahkamasining 2006 yil 10-
fevraldagi 20-son qarori bilan tasdiglangan “Oliy ta’lim muassasalariga pedagog
xodimlarni tanlov asosida ishga gabul gilish tartibi to‘g‘risida” Nizomi mavjud. Ammo,
mamlaktimizda o‘tkazilayotgan islohatlar OTMda chuqur kasbiy bilimlarga, ilmiy
yutuglarga, ijodiy, ilmiy salohiyatga, yuksak intellektual gobiliyat va axlogiy fazilatlarga
ega bo‘lgan, Kadrlar tayyorlash milliy dasturi talablari darajasida mutaxassislar
tayyorlash bilan shug‘ullanishga munosib malakali pedagog kadrlarni tanlash uslubini
yaratishni ham talab etmogda. Bu borada ma’lum ishlar mutaxassislar tomonidan olib
borilmoqda. Biz ham ushbu bitiruv ishi ko‘lamida oz takliflarimizni berishni lozim
ko‘rdik.

6-jadvalda pedagog xodimlar faoliyatini baholashning yuqorida eslatilgan nizomga

asosan hozirgi vaqtdagi baholash parametrlari berilgan.

6-jadval
Pedagog xodimlar faoliyatini baholash va natijalari haqgidagi
ma’lumotlarni tagdim etish bo‘yicha Yo‘rignoma
Tir Ko‘rsatkichlar Ball
O‘quv-metodik faoliyati (40 ball) 40
1 O‘qituvchilik faoliyati (20 ball): 20
Nazariy bilimlarni, amaliy ko‘nikmalarni va o‘qitiladigai
1.1. | fanning zamonaviy tendensiyalarini egallaganlik darajasi 8
(ochig mashg‘ulotlar natijalari bo‘yicha).
19 Oc‘qitish sifati darajasi (talabalardan so‘rab chiqgish natijalari 5
™" | bo‘yicha).
Talabalarning o‘qituvchining yo‘llanmasi (fani) bo‘yicha
1.3. | olimpiadalarda, har xil tanlovlar va ilmiy grantlardagi 7
ishtiroki.
2 Metodik ishlar (20 ball): 20
21 Yil mobaynida oliy ta’lim muassasasi o‘qituvchisi tomonidan 8
" | nashr etilgan darsliklar va o‘kuv qo‘llanmalar.
O‘qitishda kompyuter va axborot texnologiyalaridan foyda-
2.2. | lanish darajasi, o‘kuv kursini va o‘quv-tagdimot material- 7
larini ishlab chigish.
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Uquv jarayonida zamonaviy ta’lim texnologiyalari va tala-

2.3. | balar bilimlarini baholashning ilg‘or usullari go‘llanilishi da- 5
rajasi.
Tarbiyaviy faoliyati (20 ball) 20
Talabalar bilan tarbiyaviy ish bo‘yicha tadbirlarda ishtirok et-
3 | ish: ma’naviy-ma’rifiy ishlar, sport klublari, ilmiy, ijodiy 5
to‘garaklar, madaniy tadbirlar va shu kabilar.
4 | Talabalarning akademik guruhlarida kuratorlik. 6
5 Talabalarning o‘qishdan tashgari bo‘sh vaqtlarini mazmunli 5
o‘tkazishni tashkil etishdagi ishtiroki.
5 Idora, mintaga doirasida bajariladigan jamoatchilik ishlari va 4
oliy ta’limdan tashqari ishlar.
IImiy faoliyati (30 ball) 30
7 | llmiy konferetssiyalar ishida ishtirok etish. 5
3 IImiy nashrlarda (shu jumladan xorijiy ilmiy nashrlarda) ma-
teriallar, monografiyalar ¢’lon qilish.
9 Xalkaro, ilmiy loyihalarga, xo‘jalik shartnomalariga raxbarlik 5
qgilish yoki ularda ishtirok etish.
10 | Patentlar va ixtirolar. 5
11 Katta ilmiy xodimlar-izlanuvchilarning dissertatsiya tadgigot- 5
lariga ilmiy rahbarlik qgilish.
12 | Doktorlik dissertatsiyasi doirasida ilmiy tadgiqgot olib borish. 5
Oliy ta’lim muassasasini rivojlantirishga qo‘shgan ulushi (10 10
ball)
Boshga ta’lim muassasalari: oliy ta’lim muassasalari, akade-
mik litseylar va kasb-hunar kollejlari bilan hamkorlikni mus-
13 | tahkamlashda ishtirok etish (o‘qituvchanlik faoliyati va ular 3
uchun bilimlar darajasini oshirish treninglarini tashkil et-
ish).
14 Xorijiy oliy ta’lim muassasalari bilan ayirboshlash dastur- 4
larida ishtirok etish va ularni tashkil etish.
Yangi yo‘nalishni, yangi kafedrani, laboratoriyani ochish
15. | ishida, Axborot-resurs markazining elektron bazasini 3
to‘ldirishda ishtirok etish.
Shaxsiy fazilatlari (10 ball) 10
16. | llmiy daraja va ilmiy unvon. 3
17. | Malaka oshirish kurslaridan o‘tish. 2
18 Xorijiy tillarni egallaganlik, materiallarni ishlab chigish va 5
" | fanni o‘qitishda ulardan amalda foydalanish.
19 Xorijiy ta’lim muassasalari va ilmiy muassaslarda staji- 3
" | rovkadan o‘tish.
JAMI (eng ko‘p ball - 110) 110
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Yuqoridagi jadvalda faoliyatning ajratib ko‘rsatilgan turlari, ularga beriladigan
ballar o‘zgartirishni talab etishni anglatadi. Bu o‘zgartirishlarni kafedra a’zolari —
professor-dotsentlar va Katta o‘qgituvchi-assistenlar bo‘yicha alohida-alohida ko‘rib
chigamiz (7,8-jadvallar).

7-jadval

Professorlar, dotsentlar faoliyatini baholash - KPI

T/r | Ko‘rsatkichlar Ball
O°‘quv-metodik faoliyati (30 ball) 40
1 O‘qituvchilik faoliyati (10 ball): 10
Ocqitish sifati darajasi (talabalardan so‘rab chiqish natijalari
1.1. o 5
bo‘yicha).
19 Talabalarning o‘qituvchining yo‘llanmasi (fani) bo‘yicha 5

olimpiadalarda, har xil tanlovlar va ilmiy grantlardagi ishtiroki.
2 Metodik ishlar (20 ball): 20
21 Yil mobaynida oliy ta’lim muassasasi o‘qituvchisi tomonidan 20
" | nashr etilgan darsliklar va o‘kuv qo‘llanmalari.
Tarbiyaviy faoliyati (10 ball) 10
Talabalar bilan tarbiyaviy ish bo‘yicha tadbirlarda ishtirok etish:
3 | ma’naviy-ma’rifiy ishlar, sport klublari, ilmiy, ijodiy to‘garaklar, | 5
madaniy tadbirlar va shu kabilar.
Idora, mintaga doirasida bajariladigan jamoatchilik ishlari va oliy

0 ta’limdan tashgari ishlar. S

IImiy faoliyati (50 ball) 50

7 | llmiy konferetssiyalar ishida ishtirok etish. 6

8 IImiy nashrlarda (shu jumladan xorijiy ilmiy nashrlarda) 19
materiallar, monografiyalar ¢’lon qgilish.

9 Xalkaro, ilmiy loyihalarga, xo‘jalik shartnomalariga raxbarlik qi- 19

lish yoki ularda ishtirok etish.
10 | Patentlar va ixtirolar. 10
11 Katta ilmiy xodimlar-izlanuvchilarning dissertasiya
tadgiqotlariga ilmiy rahbarlik gilish.

12 | Doktorlik dissertasiyasi doirasida ilmiy tadgiqgot olib borish. 5
Oliy ta’lim muassasasini rivojlantirishga qo‘shgan ulushi (10 ball) | 10
Boshqa ta’lim muassasalari: oliy ta’lim muassasalari, akademik
litseylar va kasb-hunar kollejlari bilan hamkorlikni
mustahkamlashda ishtirok etish (o‘qituvchanlik faoliyati va ular
uchun bilimlar darajasini oshirish treninglarini tashkil etish).
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Xorijiy oliy ta’lim muassasalari bilan ayirboshlash dasturlarida 5
ishtirok etish va ularni tashkil etish.
JAMI (eng ko‘p ball - 100) 100
8-jadval
Katta o‘qituvchilar, assistentlar faoliyatini baholash - KPI
T/r | Ko‘rsatkichlar Ball
O‘quv-metodik faoliyati (30 ball) 30
1 O‘qituvchilik faoliyati (20 ball): 15
Nazariy bilimlarni, amaliy ko‘nikmalarni va o‘qitiladigai fan-
1.1. | ning zamonaviy tendensiyalarini egallaganlik darajasi (ochiq 5
mashg‘ulotlar natijalari bo‘yicha).
Ocqitish sifati darajasi (talabalardan so‘rab chiqish natijalari
1.2. o 5
bo‘yicha).
13 Talabalarning o‘qituvchining yo‘llanmasi (fani) bo‘yicha 5
" | olimpiadalarda, har xil tanlovlar va ilmiy grantlardagi ishtiroki.
2 Metodik ishlar (20 ball): 15
21 Yil mobaynida oliy ta’lim muassasasi o‘qituvchisi tomonidan 5
" | nashr etilgan o‘quv-uslubiy ko‘rsatmalar.
Oc‘qitishda kompyuter va axborot texnologiyalaridan foydalanish
2.2. | darajasi, o‘kuv kursini va o‘quv-tagdimot materiallarini ishlab 5
chigish,
23 Uquv jarayonida zamonaviy ta’lim texnologiyalari va talabalar 5
" | bilimlarini baholashning ilg‘or usullari go‘llanilishi darajasi.
Tarbiyaviy faoliyati (20 ball) 20
Talabalar bilan tarbiyaviy ish bo‘yicha tadbirlarda ishtirok etish:
3 | ma’naviy-ma’rifiy ishlar, sport klublari, ilmiy, ijodiy to‘garaklar, 10
madaniy tadbirlar va shu kabilar.
Idora, mintaga doirasida bajariladigan jamoatchilik ishlari va oliy
6 o . 10
ta’limdan tashgari ishlar.
IImiy faoliyati (30 ball) 30
7 | llmiy konferetssiyalar ishida ishtirok etish. 6
8 [Imiy nashrlarda (shu jumladan xorijiy ilmiy nashrlarda) 5
materiallar, monografiyalar ¢’lon qilish.
9 Xalkaro, ilmiy loyihalarga, xo‘jalik shartnomalariga raxbarlik qgi- 5
lish yoki ularda ishtirok etish.
10 | Patentlar va ixtirolar. 6
12 | Doktorlik dissertasiyasi doirasida ilmiy tadgigot olib borish. 6
Oliy ta’lim muassasasini rivojlantirishga qo‘shgan ulushi (10 ball) 10
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Boshga ta’lim muassasalari: oliy ta’lim muassasalari, akademik
13 litseylar va kasb-hunar kollejlari bilan hamkorlikni 5
mustahkamlashda ishtirok etish (o‘qituvchanlik faoliyati va ular
uchun bilimlar darajasini oshirish treninglarini tashkil etish).
14 Xorijiy oliy ta’lim muassasalari bilan ayirboshlash dasturlarida 5
ishtirok etish va ularni tashkil etish.
Malaka oshirish va stajirovkalar (10 ball) 10
17. | Malaka oshirish kurslaridan o‘tish. 4
19 Xorijiy ta’lim muassasalari va ilmiy muassaslarda stajirovkadan 5
" | o‘tish.
JAMI (eng ko‘p ball - 100) 100

baholashda professor-o‘qituvchilarni turi bo‘yicha ajratilgan, ya’ni fan doktori, professor
va yosh assistent faoliyatini bitta shkala bo‘yicha baholash — metodik xatodir.
Ikkinchidan, ayrim faoliyat turi, masalan, 18 punktdagi “Xorijiy tillarni egallaganlik,
materiallarni ishlab chiqgish va fanni o‘qitishda ulardan amalda foydalanish” olib
tashlandi. Bunga sabab ayrim faoliyat turlari bir necha marta baholanish hollari mavjud,
masalan, 1.2 punktdagi “O‘qitish sifati darajasi (talabalardan so‘rab chiqgish natijalari

bo‘yicha)” faoliyat turi yuqorida ko‘rsatilgan 18 punktdagi faoliyatni qamrab oladi (6-

jadval) va h.k.

17

Biz taklif gilayotgan baholash parametrlari mazmuni quyidagicha: avvalambor,




I11. NAZARIY MATERIALLAR
1-MA'RUZA. JAHON VA O’ZBEKISTON RESPUBLIKANING ISSIQLIK
TA’MINOTI TIZIMIDA VA KOMMUNAL SEKTORIDA ENERGIYA
ISTE°MOLINING ZAMONAVIY HOLATI RIVOJLANISH
TENDENSIYALARI.

REJA:

1. PeCHyﬁJII/IKaHHHI‘ HCCUKJIUK TABMUHOTH TUZUMHUIAa BA KOMMYHAaJI
CEKTOpHUIA SHEPIUA UCTEBMOJIMHUHT X0J1aTH

2. Pecny0imkana JHePrusiHU Te:Kall CHECATH

Tayanch so‘z va atamalar: issiqlik ta’minoti, fanlarni rivojlantirish; ishlab chigarish
muammolari; o‘quv jarayonini tashkil qilish.

VY3BEKUCTOH PECITYBJINKACHJIA HCCUKJINK TABMUHOTUHUHT
PUBOXKJIAHUIIIA BA YHUHI TAPUXHU

DHepreTrka MaMIIAKaTHUHT 3aMOHABUM MHAYCTPUAJl PUBOXKIIAHTaH XaJIK XyKa-
JUTUHUHT €TaK4d COXacHu XucoOiaHaau. DHEpreTruKa ¥3 Nuura uiniad YuKapuiil Kypui-
MaJiapy, JIEKTP Ba UCCUKJIUK SHEPTUACHIAH (oilTalaHuIIl, CYIOJITUPUIITAH T'a3 Ba
OOIlIKa TypJiary SHEPTUs TallyBUYMIIAp SHEPTUsiCU KaOU TylIyHYaTapHU KaMpal oJiajIu.

MamnakatuMu3ga SHEPreTHKa PUBOXJIAHUIIMHUHT acocuil HyHamumm Oyiaud
CaHOAaT, KUIIJIOK XY KaJIUTH, 11axap Ba axoJId MyHKTJIapW dHEprusi OWjiaH TabMUHJIAII-
HUHT MapKa3jallTUpUIIN XucoOsiaHaau. Maskyp WYHaIWIl MeXHAT YHYMIOPJIUTHHU
OIIMPUII OYYa MyXUM XaJIK XY KaJTuK MacaJlaJlapuHU MaMJIaKaTHUHT TEXHUK-UKTUCO-
U TIOTCHIIMAJIMHY MYyCTaxXKamilalll Ba SHEPTUs TaAbMUHJIAHTAHIUTH Xucooura myBad-
dakusTim equinra Epaam 0epaan. IIEKTP IHEPTUACH CAHOAT, KUIIIJIOK XY KaJIUTH, TPAHC-
noptaa GporgamaHIMIIKT Ba y30K Macodanapra y3aTHINIIY OuilaH YHEPTUs TallyBYMIap
W4uIa aIOXUJa MyXUM YpUHIA TYPaJIu.

Kaxon MUKECHIa UICCUKIUK TAbMUHOTHHU MapKa3IalITHPUIUITMHUHT OOIIL1a-
oy 1e6 1818 imman xucobaam MmymkuH. YyHkn mry dunga Aarmmsaga TpeHros
TOMOHMJIAH UJIK OOp OUp rypyX opaHxxepesnaapHu 127 MeTp y30KIUK/a KOoWIamran
KO30HXOHAJIaH IOKOPU OMCHUMIIK OyFIIM TU3UM EpAaMu/ia UCUTHIII aMaJira OIIUPHITaH
M.

1830 #tmnma I'epmanusiga OyF MalllMHACHIAaH YUKAPUO TallUTaHAAUTaH OyFaaH OMpUHYH
MapTa OyFJIM UCUTHII TU3UMHUJIA (PO TaTaHIII]IN.
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Nccuknuk ManOamapHU MEXaHUK 3HEPrusi OJUII Ba MCUTHIN Makcaauja Map-
Ka3JAIITUPHUIIAAH XA TeXHUK-UKTUCOauM Kypcatknuinap AKIllxa onvnaran sau. 1878
#imnna Jloknopt maxpuna (Helo-Mopk mTaty) Gyr MalmuHaIapuHUHT OyFuaH ¢oiina-
naHu6 210 6MHO y4yH OMPUHYM TYMaH MCCUKJIMK TAbMUHOTU TU3UMH Oapro STUITaH.
Jactnab ep octu OyF KyBYpJIapHHUHT y3YHJIUTH 2 KM HM Tamkui 3Trad. [y BakTHUHT
y3uma banrenr maxpunaa (Hero-HMopk mraT) 6MHONAPHUHT KAaTTa IyPyXUHH HCCHK CYB
TAbMHUHOTH OWUJIaH Kypama yCyJijia HacOC-CyBIY UCUTUIIUIIN aMaJira OIIUPUIITaH.

1900 imnpa I'epmanusHuHr Jpe3neH maxpuaa MapKazJalTHpUITrad OyFiId HcC-
cukiuk TabMuHOTH TH3uMH 1050 M Macodana xoinamran 12-Ta UCTEBMOIYUHU HC-
WKJIMK OniaH TabMuHiIarad. bynaa Oyrausar 6ocumu 0,8 MlIla Oynras.

XX acp Oommaa 3JIEKTp IOPUTTUWIAPHUHT KYII MUKIOpPJa UILIA0 YHKAPHIALIN
Hynra KYWWITaHJIUTH MyHOcabaTh OWJIaH CYBIM HCCHUKJIMK TabMHUHOTH PHUBOXKJIaHA
OoonuIaan.

1924 #iunna Poccusaunr Cankt-IletepOypr maxpuna npodeccop B.B. JImurpues
Ba urxkenep JI.JI. ['untep TamabOycu OVitnya maxapHUHT 3-4d AJIEKTP CTAHLUSICHIaH
MCTEbMOYMIApra UCCUKIIMK Y3aTUII MaKCaaula UCCUKIUK TapMOFU YTKA3WJITaH 37U.
Maskyp cTtaHuus kenaxakaard ucutuil MOM napHUHT TUMCOIU SA4.
MapkaznamTupuiIrad UICCUKJINK TABMUHOTH FOACUHUHT puBoxianummra JI.JI. ['uaTep,
M.O. I'pun6epr, B.B. Imutpues, A.A. Kpay3, XK.JI. Tanep-Tannen6aym, B.M.Yaruun,
b.M. fky0, E.f. Cokonos, b.JI. HIudpuncon, C.®. Konsés, A.B. Xnynos, E.®. bpox-
ckuid, H.M.3uHrep xabu oiuM Ba MHKEHEPJIap KaTTa Xucca KYIIHILIH.

DHeprus TanryBuuiap Oup HeuTa TypJiiapra OVIMHUO IIyHAAH 3HT KyJlailk 3JIEKTp
SHEPrUACHHM Y3aTHIIINUP, KaM 3Heprus capd Kuiaubd y30K-y3o0Kjiapra Oup Heda KUJIo-
MeTpJiapra y3aTuiaan. DNeKTUpP dHEprusicy uiuiad ynkapum oyiinya Aplll 6punun Poc-
cusl MKKMHYKM EBporna naBiatiapu ydyH4YM YpuHHM sramiaiian 1979 vnnnapaa Poccust
1245 masipa kBT coat anekTp sHeprusicu unuiad YuKKaH ypTada X3apopart dHT kKamu 7,60
C borynu —24,80C (Ycrh-Hepa, Sxyrtckas) ucutuim cucremacunaa —1oC (borynuia)-
600C (Bepxo3 XKanBanra kapaiauran 0yncak 1958 vinnra nucbaran 1975 innnapna uc-
CUKJIMK CUHU UcTeMoJ Kl 3,5 6apobapra omran 2030 itwira 6opub 7,5 6apobapra
OILIMIII Ky3/1a TYTUIMOK/A. VICCUKIMK SHEPTUSICHHUHT COJIMIITUPMA XaXMU I1axapiaapaa
80% cakyiad TypuOau. UWHIIIOK XY KaTUTHAA HCCUKIUK YHEPTUACUHN UCTESHMOJT KUJIHIII
Ce3WIapiu XoJiaa omubd 60pMoKa.

DHeprusHU Texall Y30eKHCTOH PecryOimkacuia yii-Kol-koMMyHan cdepaHu
WCJIOX KWJIUIITHUHT KaJIUT 3BEHOCH OYnb XucoOmaHaau.

VYi-)KOW-KOMMYHaJl CEKTOpJAa DHEPrUsHU TEeXKall CUECATUHUHI OXUPIM MAKCAJIU
KOMMYHaJI XU3MaTJapHU UIIa0 YMKAPHUII XapakaTIApUHU KaMauTUPUI Ba TAHHAPXHU
MacaTUPHIIL, Ba IIYH/IaH KeJUO YMKKAH X0JIJ1a, aXOJIMHUHT Oy XHU3Matjapra XakK TyJiail
IOKWHH CHTWIIAITUPHUIN OVIu0 XrucoOaaHau.

Vii-K0lW-KOMMYHaJ CEKTOp EKWJIFU Ba YHEPTUSHUHI WHPUK UCTEBMOTYUCH OYIUO
XUCOOIaHaAW — Yy MaMJlakaTAa UCTEhMOJI KWJIMHAJAWTAH SHEPTUSHUHT TaxMuHaH 49%
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uHU uctebmols Kuiaau. [y Owian Oupranukia KOMMyHald CEKTOpAa HCCHUKIMK Ba
AJIEKTP SHEPTUACUHHU, IIYHUHTAEK CYBHU TEKAIIHUHT KaTTa PE3EPBIAPU MABKY/I.

YMmyman PecnyOnuka Oyiinua OWTTa ojamra TYFpU KelaJuraH COJIUIITHPMA
sHEepropecypciap ucrebmoiiv EBporna MamiakaTiaapuaaru Xyaim 1y KypcaTkuyjas 2-3
MapTara OIIHK, OMpOK OyHJ1a Xu3MaT KypcaTHIIl Ba KyJalJIMK Japa’kacy aHYaruHa macr.
Iy Gouc Y3bexnucron Peciybmukacuaunar 1997 imnna kabyn KWiMHraH “DHEprusiaH
parmoHan  Qoimananum  Tyrpucuaa’ TtH KOHYHM SHEpPrus  HMCTEHMOJMHHUHT
caMapaJOpJINTMHA OLIMPHUIITA WYHAITHPUIITaH.

Karrarnna texxam nmoTeHImany Ba 3HEPropecypeiiap HapXUHUHT YCUIITM KOMMYHAI
CEKTOpJla PHEPTUSIHU TeXkKalll MyaMMOCHHH sTHaJa J0J13apOalTupaiu.

Vmby MyaMMOHHM Xal KWIMIITa Y30eKkucToH Pecry6imkacn —Basupnap
MaxkamacuauHr 2009 fiunga kaOyn kuiauarad Ne 13 «VccUKIMK TabMHUHOTH TU3UMHUHHU
ucinoX Kwiuin koHmenuuscu Ba 2009-2015 #wmiapna PecnyOnukama HMCCHUKIHMK
TabMHUHOTH TH3UMHUHHU MOJICPHM3ALMSUIAI Ba PHUBOXKJIAHTHUPHUII JTACTYPUHHU HIILIA0
qHKMII Yopanapy Tyrpucuaa” ru Kapopu Ba Y36exucron Pecry6nukacy XyKyMaTHHUHT
[IPOOH I'D® O6uigaH OHMPrajMKIArd KEHT KylIaMiId “Y30eKHCTOHIA MKTHMOMH
MVJDKaJUTAHUIIIard OMHOJIAPHUHT SHEPrus CaMapaJOpJIMTMHM OLIMPHUIIT’ JOUHXACH
HyHaNTUpWITraH, Ma3Kyp YKyB KYJUIAaHMACH 111y JIOWHUXa acOCH/Ia UIIa0 YMKUJITaH.

DHEPrusiHy TeXKalll TacTypJIapyHU WIIa0 YUKHII Ba amajra OMIMPUIIHUHT acoCH
yi-KOM-KOMMYHaJl CEKTOPHUHI OOBEKTIApPUHU DHEPreTUK TEKIIUPHUIL, MaBXKY]]
DHEPIrUsHU TEXAIll pEe3epBIApUHU 0axojall, SHEPrusHU Texall Oyiluda Takaud
KWIMHTaH 4opa-TaAOUpIapHUHT TEXHUK-UKTUCOIUNA caMapaJopJIMTMHU aHUKJIAIIHA V3
WYUTa OJIaJIUTraH SHEProayUTAaH YTKA3UI OYIIUIIN JIO3UM.

Hcecukiank sHeprusicuiad (oiaaianum
ACOCHHU TYILIYHYAJIAP BA ATAMAJIAP

1. Ymby Kounnanapna Kylinmaru acocuii TymyHuanap Ba aramanapaa GoigataHuiran:

UCCUKJIUK JHeprusiciiu KadyJa KujayBUYM - UCCUKJIMK SHEPrusiciHU KaOyn Kuiub onuin Ba
yHAaH (GoigaTaHuIl yI4yH MYIDKa/UIaHraH KypuiMa €K1 yCKyHa;

UCCUKJIMK TALBMHUHOTH TAIIKWJIOTH - UCCUKJIIUK SHCPTHUACUHHU IIapTHOMA 65"1\/'11/1113 COTHUIII Ba
TaKcumutaml XyKyKura sra Oyiarad IpHInK I1axc;

UCCUKJIMK TADMUHOTH TAIIKWJIOTUHUHT A00HEHTH - HCCHUKJIMK TabMHWHOTH TAIIKHJIIOTH Tap-
MoKj1apura 0eBocuTa yJaHTaH Ba y OMiIaH UCCUKJIMK TapMOFMHUHT OanaHc Oyiinua MaHCyOIMK yera-
pacura sra 657'.]'[1"8.H HUCTCHMOJIYN, YHUHI HUCCUKIINK OHEPTUACUIaH CI)OI\/'II[aJIaHI/IH_I XyKyKI/I HNCCUKIINK
TabMUHOTH TAIIKWJIOTUHUHT UCTEHMOJYU EKU YHUHT IOKOpI/I TAIIKUIIOTH OWIIaH rapTHOMacuaa KeJin-
HIWITaH Oynaay;

UCCUKJIMK TABMUHOTH TAIIKWJIOTUHUHT CyﬁﬂﬁOl—[eHTl/l - UCCUKJIMK TabMUHOTU TAIIKUJIOTU-
HUHT PO3WINTH OWsiaH aOOHEHTHUHT UCCUKJIMK TapMOKJiapura OeBocHTa yJlaHTaH Ba aOOHEHT OuiaH
WUCCUKJIMK SHeprHsicuaa (HonJaaHuII I03acuIaH MapTHOMAra sra Oyirad UCTEbMOTIH. DHEPTHus cy0-
aboHeHTra Oepuiranaa abOHEHT HCCHKIUK TAbMUHOTH TAIIKUIOTH oJiauaa cCHKHK sHeprusicuaaH
¢oiinananum Konganapura puost KWnHUIIM OYiinya »kaBoOrap XucobaaHay;

HCCHKJIMK TApDMOFHHHUHT 0anaHc 0yiinya MaHCy0/IMK Yerapacu - UCCUKJIMK TApMOFUHUHT HC-
CHUKJIMK TabMMHOTU TAIIKWJIOTH OMJIaH aOOHEHT ypracujaaru OYnuHUII HYKTacH, y UCCHKIMK Tap-
MOFHMHUHT OanaHc 0yiinya MaHCYOJIMK yerapacu OuiaH aHuKJIaHau,
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Xuco0ra oum HyKracu - ucCUKJIMK OujaH TabMHUHIIAII cXeMacuaard HyKra, yHaa yiJani npu-
O6opu (Xucobyarny, XpcoOra OJIMIII TU3UMH Ba 1Ty kKabumap) €panamuia €k 6omKava ycyiaa HCCUKITHK
sHeprusicu caphu MUK10py aHUKJIaHA1;

Xuco0ra OJIMIIHU Ha3opaT Kuiaum npuéopu - Hazopar Kuiaui y4dyH doiinanaHuinagurad
XucoOra oJHIl MPUOOPH, YHUHT KYpcaTKU4Iapy acocuaa TApMOKHUHT Ma3Kyp HyKTacuaaru UCCUKJIIUK
sHeprusicu caphu aHUKTaHAIH;

UCCUKJIMK JHEPrUICHHH XHCOOTa 01U NPHOOPH - DieKTp KypruiIMaTapuHUHT Ty3HIUIIN KO-
unanapu Xamaa EKunfu Ba sHeprusHu XucoOra omuin IpuOopIapy OKMIIaH sKkuX03/all, yaapaaH (oii-
nananum Koujganapura MyBopuK YpHaTHIAIUraH Xucoora oui npudopiapu;

XHC00-KHTOO AaBPHU - HCCUKIIMK YHEPTUACHHUHT UCTEBMOJ capdu (XaKMH) aHUKJIaHHIIH, HC-
TEHbMOJI KWIMHTaH HCCUKIIMK SHEPTUACH YUYH UCTEbMOIYN Ba UCCUKJIMK TABMUHOTH TAIlIKUJIOTH YpTa-
cuaa y3apo XucoO-kuTod KWIMHUIIK Kepak Oyiarad BaKT aaBpu (oif). ToMoHIap OuiaH KeTUIIMITaH
XHUCOO-KUTOO 1aBpH MIAPTHOMAJA KypcaTUiaau;

opaJnK Xuco6-KuTod - Xuco0-kutod naBpu MobaHUIa UCTE€bMOJI KWIMHTaH YHEprus Ba KyB-
BaT y4YyH TYJIOBYM a0OHEHT TOMOHHUIaH KrcMaH XaK Tyai;

SIKYHMH XHCO0-KUTOO - XMCOO-KUTOO aBpu Tyrarad MCTebMOJ KWIMHTaH SHEprus Ba KyBBar
YUyH TYJIOBYM a0OHEHT OMIIaH XUCOO-KUTOO KUITHIIL;

TYJIOB XY3KKATH - TYJIOB TaJaOHOMACH, YHUHT acoCU/a UCCHKJINK TAabMUHOTH TAIIKUJIOTHHUHT

Xuco0-kuTo0 paKamura myi1 MabiaFiapy YTKaswiaau, IyHUHTACK y OYiinda TYnoB HaK myn Ouinan
amalra olMpuIagurad OWITMpPUIITHOMA,

YJITYPKH HCTEbMOJIYH - KaliTa COTYBUM - UCCUKIMK TAbMUHOTH TAIIKWIOTH aOOHEHTU cHuda-
TUAa YMKyBYH, OajaHcua Y3MHUHT UCCUKIIMK TapMOFH OYiIraH Ba HCCUKJIMK TAabMUHOTH TallIKUIIOTH-
JlaH Ba 3JIEKTP CTAaHIMsJIApUAAH UCCUKIIMK SHEPTUSICHHU YITYPKU Xapua KWIyBUM Ba YHH IIApTHOMA
Oyiuua Typau ucTebMoumiIapra KaitagaH coTyBUM XYXKaTUK XUCOOUAArM MXTUCOCIAILTAaH TalllKH-
J0T;

HUCCUKJIMK HEPrUusici MCTEbMOJUHUHI HMIAPTHOMABUI MUKAOPHM - TETHIUIM XHCOO-KUTOO
JaBpuaa a0OHEHT TOMOHHUAH UCTEbMOJI KUJIMHAIUTaH SHEPTUSHUHT SHEPIUsl TAbMUHOTH TAIIKHIIOTH
OunaH abOHEHT ypTacujaru mapTHoMasa Oenruianrad MUuKJ10py;

HCCHMKJMK OMyiaH TapMuUHIamaaru tanapdyc (y3md KyHMII) - HCTEbMOIYHMra HUCCUKIMK
HHEPIUsCU OCPUIIIHU TYXTATUII, aBTOMATUK KypuiIMaiapHUHT MyBa(PaKusaTau niuiamu tydainm Exu
UCTEHMOJ KMIMIITHUHT YEKJIAHUIIUTA OIU0 KeaMaigurad, Oup BaKTHUHT Y3uja OUp HedTa JUHUSIAp
Oyitnya sHeprus OJIyBUM UCTEbMOIUMIAP YUyH OMTTA €KUM OMp HeuTa MCCUKJIMK TAbMUHOTH JIMHHUSIA-
PUHHUHT y3u0 Kyiunuiu tydaitnu coqup O0ynaaurad tanaddycnap 6yHaaH MyCTacHO;

yeKJIall - ApTHOMA/1a Ha3ap/ia TyTHWITaH TaJ0MpIapHUHT KytaHUIIM oKubatuaa MyaiisiH opa-
auK BaKT J1aBOMUJA, IIYHUHTJEK UCCUKJIMK TabMUHOTH TAIIKUJIOTUHUHI MCCHUKIMK TapMoKiapuaa
dbopc-Maxkop XonaTiap Tydaiiu naiimo Oyiran aBapus peKxuMiiapi BaKTHIa HICTEbMOTYUTa UCCUKIIUK
SHEpTUscH Oepuil MUKIOPUHUHT KaMaluIIIN;

eTapJu MUKaopaa OepuiiMarad HCCHKJIMK dHeprusic (kam Oepuin) - UCCUKJIMK TAbMUHOTH-
naru taHaddyc, mry skymanaH y3ub KyWuin Ba yekjaml BaKTHJa MCTEbMOIYM TYIMK OJIMaraH uc-
CUKJIMK SHEepruscu MUKI0pH;

HCCUKJIMK IHeprusicu cupaTH - NCCUKIMK TapMOFUHUHT TaKCUMJIAHHUII Yerapacuaa SHeprus
KYpCAaTKUYJIApUHUHT CTaHAApTIAIITHPUII OYiinya KOHYH XyXokaTiapuaa €Kd UCCUKIUK TabMUHOTH
HmIapTHOMacua Oenruiaanra tanadnapra MyBopUKINTH;
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HCCHKJIMK TABMUHOTHHUHT T€XHOJIOTHK OPOHM - TEXHOJIOTUK JKapaéHHU, NITa0 YynKapuil [H-
KJIMHU Tyrajulall yuyH 3apyp OyiaraH uccuKJiuk KyBBaTu €Ku 3Heprus cappu (Xaxmu);

HCCHKJINK TABMUHOTHHUHI aBapusi OPOHM - MYJIKYMIMKHUHT 6apya MaK/UIapuIaru XyKaauk
IOPUTYBUYHU CYOBEKTIAPHUHT YCKYHAJIapHU caKJjalll, ogamiap XaéTH XaB(PCU3JINIMHU TAbMUHJIAII YUYH
KucMaH €ku TynuK TyXTaTUIIMAA aBapus Ba KypuKiam €pUTTHWIapyuHU caKJialll, I1aMOJUIaTHIL, CYB
Xaiigami, CyB TAbMUHOTH, HCUTHUI, EHFUH XaB()CU3IUTY BOCUTAJIAPU YUYH 3apyp OYJraH sHT KaMm HcC-
CcUKJIMK KyBBaTH KU SHEPTuUs capdu;

peskanu y3ud Kyium - MCCUKJIMK TabMUHOTH TAlIKWJIOTHUHUHI 3HEpPrusi KypuiamalapuHu pe-
JKaly - 9XTUETaH TabMHPIIAII KaABaJIK OYyiinya TabMupiam ki npoduiakTika Kuimi naspuia abo-
HEeHTJap OWJIaH OJIMH/IaH KeTUIIWIraH Ba yJIapHH (Kamuaa 3 cyTKa OJIMH) OroXJIaHTHPTaH X0J1/1a hc-

TEBMOJIYMra SHeprus OepumHu TYIUK €ku KUCMaH TYXTAaTHINM, arap miapTHoOMajaa OomKawa XoJjat
Hazap/Ja TyTuiMaras oyica.

Hccuknuk TabMUHOTMHUHT MKKUTA — MapKasJiallilfaH Ba MapKaszjaliMaraH Typu
dapkiianaan. MapkasznamraH HCCUKJIMK TabMHHOTHAA WMCCHUKJIMK MaHOacu Ba
UCTEbMOJYUCH Oup-Oupura sIKUH >kounamanud. Wccukauk TapMmoru Oynmaiiau.
MapkaznanmMarad HCCUKJIUK TabMHHOTH MaxauiMi (Maxauii KO30HXOHAJaH) Ba
WHAUBUYyaNl (Ie4iap, XOHAJOHJIapAard KO30HJApAaH WCCUKIWK OWIaH TabMUHIIAILL)
TypJapra OyJIMHaIu.

Mapkaznamuim — gapakacura OOFJIMK —paBUIa MapKaszjiallraH HCCUKIIMK
TabMUHOTH (MUT) TU3UMUHY TYPTTa rypyXra axxpaTuiil MyMKHH:

1 TYPYXJIHU UCCUKIUK TABMUHOTHU (OMHOJIAp TYPYXUHH);

2 palioH MUKECUIA — IIaXap PAHOHUHUHT UCCUKIUK TABMUHOTH,

3. niaxap MUKECHIA — AXapHUHT UCCUKIIUK TAbMUHOTH;

4 1raxapiaapapo — Oup HeyTa IaxapJIapHUHT UCCUKINK TAbMUHOTH.

Mapkasnamrad HCCUKJIMK TabMHHOTH JKapaéHHW YyyTa oOlepauuss — HWCCUKIUK
AITYBUMHU TaW€pialnil, UCCUKIUK DJITYBUYMHU TPAHCHOPTUPOBKA KWJIMII Ba UCCUKIUK
ANTyBUMAAH (oilialaHuIIAaH TALIKWI TOMaH.

HNccnknuk sntyBumHH Taki€piam TOL[ yap Ba KO30HXOHAJTapHUHI HCCHUKJIMK-
Taépnam  KypuaMalapuaa  aMajira  omupuiaan.  VICCUKIMK — 3ITyBYMHH
TPAHCIIOPTUPOBKA KWJIMII HCCHKJIUK TapMOKJapu OYinad amanra omudpuiagu.
Uccuknukaan  QolganaHuIl  MCTEbMOIYUIAPHUHT MCCUKIUKIAH (oiaalaHyBUU
KypuiManaapuia amaira Omajiu.

VCCUKIWK BATYBYMHHU Tal€piani, TPAHCIOPTUPOBKA KWJIWII Ba HMCCUKIHK
NITYBYUAAH  (QoWIanaHUIN  y49yH MYIDKaJUIaHTaH  KypujiManap  KaMJIaHMacu
MapKazJialrad UCCUKINK TAbMUHOTH TH3UMU Je0 aTanaiau.

W cCUKITMKHU UCTEBbMOJ KWJIUIITHUHT UKKUTA ACOCHI KaTerOpUsICH a)KpaTUiIaau.

1. [[lnHaM MeXHAT KUJIUII MIApOUTIIApU Ba MAuIIUN IIAPOUTIIAPUHU SIPATUII YUYYH

(KOMMYyHAaJI-MauIIIHi I0KJIaMa).

By epra cyBHM MCUTHII, BEHTWISLMSIIALL, KOHIUIMSAIAN MaKcajaapuia UCTE€bMOI

KWIHIII, UCCUK CYB TABMUHOTH KUPAIH.

2. Bepuiran cudaraarn MaxcyJIOTHH MIIA0 YMKAPHII YIYH (TEXHOJIOTHK FOKIama).

XapopaT gapakacura Kypa UCCUKJIUK KyHuiaru TypJjapra OyanHau:
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- IaCT NOTEHIUAIIIM UcCUKIMK — Xapopatu 150 °C raua;
- ¥pTaya noTeHuMaIIm nccukauk — xapoparu 150 °C nan 400 °C raua;
- FOKOPHY NOTEHIMAIUIN HCCUKIUK — Xapopartu 400 °C nan rokopw.
KoMMmyHan-maunmmii rokjiaMa nacT NOTeHIMAIIIY sKapaéHiapra KUpaju.
Uccuknuk TapMokinapuaa Makcuman xapopar 150 °C pmam (tyrpum KyBypumap
TapMoruza), MuauMan xapopar sca — 70 °C manm (xaliTapyBum KyBypsap TapMOFH7IA)
OIIMaiu.

TexHOJIOTHK IOKJIaMaHU KAaHOATJIAHTUPHUIL y4yH, Koujara kypa, 1,4 Mlla raua
O0ocumra 3ra 0yiraH cyB OyFH KyJUIaHUJIA/IH.

Hccuknuk wmanbau cudaruga TOILl map Ba KO30HXOHAJApHUHT MCCUKIIUK-
Taii€épnaml KypuwiMmaiapu Kymwianuiaagud. TOL[ na TermodukanmoH LMK acocHia
UCCUKJIMK Ba DJIEKTP JHEPTUSCMHU KOMOWHAIMSAJIAHTaH MIUIa0d YUKApUIl amaiira
omupmwiaad. VICCUKIMK Ba DJJEKTP DSHEPrUsICHHM aloxyja UIUIad YUKapHUII
KOXOHXOHAJAp Ba KOHACHCAIIMOH DJIEKTPOCTaHIMsIAp/a amMalira OIIWPUIAJIH.
KoMOuHanusnanran unoiad yukapuiaa EKWIFUHUHT UMFUHIU capPu aloXujia Uiuad
YUKapHIlra Kaparaijaa KaMmpok Oyiaau.

Nazorat savollari

1. Texnologik mashinalar va jihozlar fanlarini rivojlantirishning ganday umumiy

yo’nalishlari mavjud?

Sanoatda energiya olishda ganday yangi texnologiyalarni bilasiz?

Issiglik energiyasi ishlab chigarishning ganday yangi texnologiyalarini bilasiz?

Elektr energiyasi ishlab chigarishning ganday yangi texnologiyalarini bilasiz?

Tabiiy gazni gayta ishlashda uning tarkibidagi vodorod sulfidini ajratish uchun

ganday talablar bajarilishi kerak?

6. Oc‘qish jarayonini tashkil gilishda “Energiya tejamkorligi va emergiya auditi”
yo’nalishi “Termodinamika” fani bilan bog‘liq ganday yechimga kelingan?

ok wn

2 - MA’RUZA
ISSIQLIK TA’MINOTI VA ISSIQLIKNING ASOSIY ISTE'MOLCHILARI

Reja:

1. Issiglik ta’minoti tizimlari .

2. Issiglikning asosiy iste’molchilari.

3.Yiriklashtirilgan ko'rsatkichlar yordamida issiglik yuklamalarini aniglash.

4 .Nazorat savollari.

1. Issiglik ta’minoti tizimlari .
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Markazlashtirilgan issiglik ta'minoti tizimlarida issiglik binolarni isitishga,
ventilatsiya va havoni konditsiyalash qurilmalarida xonalarga uzatiladigan havoni
qgizdirishga, issiq suv ta'minotiga, shuningdek, sanoat korxonalarida past haroratli (300-
350°Cgacha bo'lgan) texnologik jarayonlarga sarflanadi .

Yil davomida issiglikni iste'mol qilish rejimiga ko'ra yuqorida gayd etilgan
iste'molchilar ikki turga bo'linadi:

1. Mavsumiy iste'molchilar.
2. Yil davomidagi iste'molchilar.

Mavsumiy iste'molchilar issiglikni tashgi havoning haroratiga bog'liq bo'lgan holda
sarflaydi. Masalan, isitish va ventilatsiyaga bo'lgan issiglik yuklamalar tashqi havoning
haroratiga va boshga shart-sharoitlarga (quyosh radiatsiyasi, shamol tezligi, havo nam-
ligi) bog'ligdir. Agar tashqgi havoning harorati isitilayotgan xonadagi havoning haroratiga
teng yoki undan yugori bo'lsa, u holda isitish va ventilatsiyaga issiglik enyergiyasi talab
etmaydi.

Demak, isitish va ventilatsiya tizimlarida yil davomida fagat tashgi havoning past
haroratlarida sarflanadi. Shuning uchun bunday iste'molchilar mavsumiy deyiladi.

Yil davomidagi iste'molchilar issiglikni yil davomida tashqgi havoning haroratiga
deyarli bog'liq bo'lmagan holda sarflaydi. Masalan, issig suv ta'minoti tizimlarf va turli
xil texnologik jarayonlarga issiglik yuklamalar tashqgi havoning haroratiga bog'liq
bo'lmaydi. Shuning uchun bunday iste'molchilar yil davomidagi iste'molchilar deyiladi.

2. Issiglikning asosiy iste'molchilari.

Issiglik iste'mol qilish bo'yicha binolami 3 guruhga bo'lish mumkin. Turar joy
binolari, jamoat binolari va ishlab chigarish korxonalari.

Turar joy binolari uchun isitish, ventilatsiya mavsumiy iste'moli bo'lsa, issiq suv
ta'minoti yil davomidagi iste'moli bo'ladi. Turar joy binolari uchun xonalarga havo ven-
tilatsiya orgali hamda oyna va tashqi to'signing tirgishlaridan kiradi.

Ko'pchilik jamoat binolarida, asosan, iste'mol mavsumiy bo'lib, isitish, ventilatsiya
va havoni konditsiyalash uchun issiglik sarf gilinadi. Ishlab chigarish korxonalarida esa
mavsumiy va yil davomidagi iste'moli bo'lib issiq suv sarflanadi. Binolarning issiglikka
bo'lgan talabi o'zgaruvchan bo'lib, isitish, ventilatsiyaning issiglik sarflari tashqi haro-
ratga bog'liq bo'ladi, issig suvga bo'lgan talablar esa binolardagi yashaydigan odamlarn-
ing issiqg suv iste'mol qgilish tartibiga (issiq suv akkumulatorlaming bor-yo'qligiga) bog'lig
bo'ladi. Texnologik uskunalar uchun issiglikdan foydalanish esa uskunalarining ish tart-
ibiga bog'lig bo'ladi.

3. Yiriklashtirilgan ko'rsatkichlar yordamida issiglik yuklamalarini aniglash.

Issiglik ta'minoti tizimlarini loyihalash jarayonida turar joy, jamoat va ishlab
chiqgarish binolarini isitish, ventilatsiyalash, shuningdek, issiq suv ta'minotiga bo'lgan
maksimal va o'rtacha issiglik ogimlarini tegishli loyihalar bo'yicha gabul qilish lozim .

Loyihalar mavjud bo'Imagan holda, issiglikka bo'lgan ehtiyoj, ya'ni issiglik yukla-
malar yiriklashtirilgan ko'rsatkichlar yordamida aniglanadi. Bunda yiriklashtirish dara-
jasi turli xil bo'lishi mumkin: alohida binolardan boshlab to shaharning turar joy zon-
alarigacha. Shunga qarab vyiriklashtirilgan ko'rsatkichlar bo'yicha issiglik sarfini
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hisoblash formulalar ko'rinishi va ularning aniglik darajasi ham turli xil bo'ladi. Issiglik
sarfini yiriklashtirilgan ko'rsatkichlar bo'yicha hisoblashda alohida olingan binolar bo'yi-
cha hisoblash eng kichik yiriklashtirishga

va eng yugori aniqlikka egadir.

Alohida olingan binolar uchun issiglik yuklamalarini quyidagicha
aniglash mumkin,

1.Turar joy binolarida isitish uchun sarflanadigan maksimal issiglik ogimi

Qi =Viq-(t, —t,)a,Vt (1)

bu yerda gi-binoning solishtirma issiglik tavsifi, Vt/(m? °C), ichki va tashgi havon-
ing hisobiy haroratlari fargi 1°C bo’lganda binoning 1m? hajmiga keltirilgan issiglik
yo’qolishi (adabiyotlarda tashqi havoning harorati t;=-30°C uchun g; giymatlari kelti-
rilgan); Vt-binoning tashqi o’lchamlari boyicha aniqlangan hajmi, m?; t;- isitilayotgan
bino ichidagi havoning o’rtacha harorati, °C; te-isitishni loyihalash uchun tashgi havon-
ing hisobiy harorati, °C, QMQ 2.01.01-94 bo'yicha gabul gilinadi; a-tashqi havoning
hisobiy harorati t, = -30°C dan farqli bo'lganda kiritiladigan tuzatish koeffisiyenti.

Agarda isitish uchun sarflanadigan maksimal issiglik ogimini yashash maydoniga
nisbatan aniglash lozim bo'lsa, unda (1) formula quyidagi ko'rinishga keltiriladi:

Q.. =K,a,(t, —t)a,Vt (2)
bu yerda Fyssn= V1/K; -yashash maydoni, m?; K = V1/Fy.sn - binoning hajmiy koeffisi-
yenti, m3/m?.

Yashash maydoni Fy.s, kvartiraning foydali maydoni F; orgali ifodalanishi mum-
Kin:

Flan = F K,,m?

bu yerda Ki= Fyash/Fr kvartiraning o'lchamsiz rejalashtirish koeffisiyenti.

Jamoat binolarda isitish uchun sarflanadigan maksimal issiglik ogimi, tashgaridan
infiltratsiyalanadigan sovuqg havoni gizdirishga sarflanadigan issiglikni hisobga olgan
holda aniglanadi

Qi =LV q(t; —t, )1+ )Vt (3)

bu yerda p-tashgaridan infiltratsiyalanadigan (dyeraza, devor tirgishlaridan sizib
kiradigan) sovug havoni qizdirishga sarflanadigan issiglikni hisobga oluvchi
koeffisiyent, u=0,1+0,2 ga agarda so’rma ventilatsiyasi mavjud bo’lgan binoda
tashgariga chigarib yuborilayotgan havoning sarfi issiq havo uzatish yo’li bilan
qoplanmasa va u=0 ga agarda binoda havoni uzatish ventilatsiyasi ko’zda tutilgan bo’lsa.

2.Jamoat binolarida ventilatsiya uchun sarflanadigan maksimal issiqlik ogimi:

Qum =V.q,(t —t,),Vt (4)
bu yerda g~ binoning solishtirma issiglik- ventilyatsiyasi tavsifi, Vt/(m? °C).

3.Turar joy binolarida isitish davrida issiq suv ta’minoti uchun hafta davomida
sarflanadigan o’rtacha sutkadagi o’rtacha issiqlik oqimi:

Qy, = ma ], c(t, —t,) /(24 -3,6),Vt (5)

bu yerda m-aholi soni; g"um-isitish davrida bir kishi uchun sutka davomida issiq
suv sarfi, kg/(sut. kishi), QMQ 2.04.01-98 bo'yicha gabul gilinadi; ¢ -suvning solishtirma
issiqlik sig'imi, c=4,187 kJ/ (kg-°C); tn, — iste'molchilarning issiq suv ta'minoti tizimga
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keladigan suvning harorati, DC, odatda 55°Cga teng deb gabul qilinadi; t — isitish dav-
ridagi sovuq (vodoprovod) suv harorati, °C, ma'lumotlar bo'lmagan holda 5 °Cga teng

deb gabul gilinadi.
Nazorat savollari.

1. Issiglik ta’minoti tizimlari hagida ma’lumot bering.

2. Issiglikning asosiy iste'molchilari gaysilar?

3.Yiriklashtirilgan ko'rsatkichlar yordamida issiglik yuklamalari ganday aniqla-
nadi?

3 - MA’RUZA

ISSIQLIKNI ISTE'MOL QILISH GRAFIKLARI BA SUVLI IS-
SIQLIK TA'MINOTI TIZIMLARI
Reja:

1. Issiglik sarfini yanada yiriklashtirilganrog ko'rsatkichlar bo'yicha
hisoblash.

2. Iste'molchilaming o'rtacha issiglik ogimlarini aniglash

3.1Issiglikni iste'mol gilish grafiklari.

4. Nazorat savollari.

1. Issiglik sarfini yanada vyiriklashtirilganrog ko'rsatkichlar bo'yicha
hisoblash
Issiglik sarfini yanada yiriklashtirilganroq ko'rsatkichlar bo'yicha hisoblashda sha-
har va boshqga aholi yashash turar joy tumanlari uchun quyidagicha anigiash mumekin.
1.Turar joy va jamoat binolarini isitish uchun sarflanadigan maksimal issiqlik
ogimi:
Q... =0, Al+k,)Vt (6)
bu yerda: go—turar joy binolarining | m? umumiy maydoniga sarflanadigan maksimal
issiglik ogimining yiriklashtirilgan ko'rsatkichi, Vt/m?, QMQ 2.04.07-99 bo'yicha gabul
gilinadi; A-turar joy binolarining umumiy maydoni, m?; k; — jamoat binolarini isitishga
sarflanadigan issiglik ogimini hisobga oluvchi koeffisiyent; ma'lumotlar bo'lmagan holda
0,25 ga teng deb gabul gilinadi.
2.Jamoat  binolarida  ventilatsiya  uchun  sarflanadigan ~ maksimal
issiglik ogimi:
Qumx = K;K,q,A VL (7)
bu yerda Kz-jamoat binolarini ventilatsiyasiga sarflanadigan issiglik ogimini
hisobga oluvchi koeffisiyent; ma’lumotlar bo’lmagan holda: 1985 yilgacha qurilgan ja-
moat binolari uchun — 0,4; 1985-yildan keyin qurilganlari uchun esa -0,6 ga teng deb
gabul gilinadi.
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3.Turar joy va jamoat binolarini issiq suv ta’minotiga sarflanadigan o’rtacha is-
siglik ogimi:
1,3(a + b)(55 -t
_L3( )( ;) CVt
24 -3,6

Qo (8)

yoki
Q,, =0d,m,Vt (9)

bu yerda a — issig suv ta'minoti bo'lgan binoda yashaydigan, bir kishiga bir sut-
kada harorati 55°C bo'lgan suvning sarflanish me'yori, 1/sut, QMQ 2.04.01-98 bo'yicha
gabul gilinadi;

b — jamoat binolarida issiq suv ta'minotiga 55°C haroratli suvni sarflanish
me'yori, 1 kishiga 25 1/sut ga teng deb gabul gilinadi;
Qh - bir kishi issiq suv ta'minotiga sarflanadigan o'rtacha issiglik ogimining yiriklashtiril-
gan ko'rsatkichi, Vt, QMQ 2.04.07-99 bo'yicha gabul gilinadi.

2. Iste'molchilaming o'rtacha issiglik ogimlarini aniglash

Iste'molchilaming ma'lum bo'lgan sarflanadigan maksimal issiglik ogimlari bo'yi-
cha o'rtacha issiglik ogimlarini aniglash mumkin:
a) turar joy tumanlarini isitishga sarflanadigan o'rtacha issiglik ogimi:

t. -t
i m ' V
- t (10)

I (o]

Qim = Qimax

b) shunga o'xshash ventilyatsiyaga sarflanadigan o'rtacha issiglik ogimi:

t.—t
TVt 11
_— (11)

1 S

va :ermx

bu yerda ts- hisobiy davr uchun (oy, isitish davri) tashgi havoning o'rtacha harorati,
°C, QMQ 2.01.01-94 bo'yicha gabul gilinadi.
Isitish davri bo'lmagan vagtda aholi yashash joylari turar joy tumanlarining issiq
suv ta'minotiga sarflanadigan o'rtacha issiglik ogimi
QL = Q= o B, Vi (12)

55 —t

C

bu yerda t5; — sovuq (vodoprovod) suvning isitish davri bo'lmagan vaqtidagi ha-
rorati (ma'lumotlar bo'Imagan holda 15 "C ga teng, deb gabul gilinadi), °C;

B — isitish davri bo'lmagan vaqtda isitish davriga nisbatan issiq suv ta'minotida
suv sarfi o'zgarishini hisobga oluvchi koeffitsiyent; ma'lumotlar bo'Imagan holda turar
joy sektori uchun 1,0 ga (kurort joylarda p =1,5), korxonalar uchun-I,0ga teng, deb gabul
gilinadi.
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Ma'lum bir davr uchun (sutka, oy, isitish davri, yil va h.k.) isitish, ventilatsiya va
issig suv ta'minotiga sarflanadigan issiqlik miqdoilarini quyidagi ifodalar yordamida
aniglash mumkin.

Hisobiy davr uchun o'rtacha sutkalik issiglik yuklama:

— binolarni isitishga:

Q,, =86,4-Q,, kI /sut (13)
—binolarning ventilyatsiyasiga
Q, =36-2Q,, kJ /sut (14)
—isitish davriga to’g’ri kelgan sutka uchun issiqlik ta’minotiga
Q,, =86,4-Q,,,kJ /sut (15)
—isitish davriga to'g'ri kelmagan sutka uchun issiglik ta'minotiga
Q. =86,4-Q. kJ /sut (16)

bu yerda Z- sutka davomida ventilyatsiya tizimining o'rtacha ishlash vaqti
soatlarda (jamoat binolari uchun ma'lumotlar bo'Imagan holda 16 soatga teng deb gabul
gilinadi).

3.1Issiglikni iste'mol qilish grafiklari.

Mavsumiy iste'molchilarda o'rtacha issiglik ogimlarining giymatlari tashqgi hav-
oning haroratiga (10) va (11) ifodalarga ko'ra chizigli bog'lanishga egadir. Turar joy va
jamoat binolari uchun isitishga hamda ventilyatsiyaga sarflanadigan o'rtacha issiglik
ogimlarining minimal giymatlari, tashgi havoninng harorati +8°C bo'lganda aniglanadi
(1-rasm).

Ventilyatsiyaga bo'lgan maksimal issiqlik sarfi tashgi havoning isitishi uchun
loyihalash harorati bilan aniglanadi va grafikda to'g'ri chiziq bilan ifodalanadi. Turar joy
mavzelarida issig suvga bo'lgan issiqiik sarflari kun davomida va hafta davomida bo'ladi-
gan sarflari bilan katta farq gilinadi. Turar joy binolari uchun qgish faslida, yakshanba va
bayram kunlarida ham issig suvga bo'lgan sarf maksimal bo'ladi.

1- rasm. Isitish va ventilyatsiyaga issiglik sarflanishining grafigi.
Ishlab chiqgarish korxonalarida esa texnologik apparatlar juda ko'p migdorda issiq
suvni sarflaydi. Shuning uchun ularning vaqt bo'yicha issiglik sarfi o'zgaradi.
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Markazlashtirilgan issiglik ta'minoti tizimi asosan quyidagi elementlardan: issiqlik
manbayi, issiglik tarmog'i, iste'molchining kiritish tuguni (y3en BBoga) va mahalliy is-
siglik iste'mol tizimlaridan iborat bo'ladi. Issiglik manbalarining iste'molchilariga nis-
batan joylashishiga garab, issiglik ta'minoti tizimlari markazlashgan va markazlashtiril-
magan bo'ladi.

Markazlashtirilmagan tizimlarda issiglik manbalari bilan iste'molchilarning is-
siglikni gabul giluvchi moslamalari yagona bir qurilmaga biriashtirilgan bo'ladi.

Markazlashtirilgan issiglik ta'minoti tizimlarida issiqlik manbayi va iste'mol-
chilarning issiglikni gabul giluvchi moslamalari bir-biriga nisbatan alohida, ko'pincha
uzoq masofada joylashgan bo'ladi va manbadan issiglikni iste'molchilarga uzatilishi is-
siglik tarmoqlari orgali amalga oshiriladi. Markazlashtirish darajasi bo'yicha issiqglik
ta'minoti tizimlari quyidagi gumhlarga bo'linishi mumkin:

guruhli — binolar guruhining issiglik ta'minoti;

tumanli — bir necha bino guruhlarming issiglik ta'minoti;

shaharli — bir necha tumanning issiglik ta'minoti;

shaharlararoli — bir necha shaharning issiglik ta'minoti.

Markazlashtirilgan issiglik ta'minoti tizimlari issiglik tashuvchisiga garab: suvli va
bug'li turlariga bo'linadi.

Nazorat savollari.
1. Issiglik sarfini yanada yiriklashtirilganroq ko'rsatkichlar bo'yicha ganday

hisoblanadi?
2. Iste'molchilaming o'rtacha issiglik ogimlarini ganday aniglanadi?

3.1ssiglikni iste'mol qilish grafiklarini tushuntirib bering.

4 - MA’RUZA

ISSIQLIK TA'MINOTINING SUVLI IKKI QUVURLI YOPIQ TIZIMI.
Reja:

1. Suvli issiglik ta'minoti tizimlari.

2. Issiglik ta'minotining suvli ikki quvurli yopiq tizimi.

3. Ochiq tizimlarning yopiq tizimlarga nisbatan afzalliklari va kamchiliklari .
4. Nazorat savollari

1.Suvli issiglik ta’minoti tizimlari
Suvli issiglik ta'minoti tizimlari quvurlarning soni bo'yicha bir, ikki, uch, to'rt va
ko'p quvurli bo'lib, bu quvurlar ichida issiglik tashuvchisi sifatida suv xizmat giladi. Suvli
tizimlar ochiq va yopiq bo'ladi.
Yopiq tizimlarda issiglik tarmog'idagi suvdan fagat issiglikni tashuvchi muxit
sifatida foydalaniladi va u issiglik tarmog'idan chetga sarflanmaydi.
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Ochiq tizimlarda issiglik tarmog'idagi suv gisman yoki to'laligicha iste'molchilar
tomonidan ishlatiladi. Ochiq tizimlarning asosiy quvurlar soni eng kamida birga, yopiq
tizimlar uchun esa ikkiga teng bo'ladi. Ko'p hollarda shaharlaming issiglik ta'minoti
uchun ikki quvurli suvli tizimlar go'llaniladi.

Issiglik tarmoglardagi quvurlar uzatish va gaytish quvurlariga bo'linadi. Uzatish
quvurlari yordamida issiqg suv stansiyadan iste'mol-
chilarga yetkazib beriladi, gaytish quvurlari orgali esa sovugan suv yana stansiyaga qay-
tariladi.

Texnologik issiglik yuklamasi mavjud bo'lgan sanoat tumanlarida uch quvurli tiz-
imlar go'llanilishi mumkin; bunda ikkitasi uzatish quvuri va bittasi gaytish quvuri bo'ladi.
Ayrim hollarda ko'p quvurli tizimlar go'llaniladi. Ular eng ko'p kapital mablag'i talab
giladigan va ishlatilishi eng murakkab bo'lgan tizimlar hisoblanadi.

Yopiq tizimlarda ideal holda G,=Gg, ya'ni issiglik manbadan uzatiladigan va unga
gaytib keladigan suvning sarfi bir xil bo'ladi. Amalda esa G,>G bo'ladi, chunki ko'pincha
suv issiqlik kamyeralardan, armatura va nasoslardan oqib ketishi bilan suvning gaytish
sarfi kamayadi. Yopiq tizimlarda quvurlar soni ikkita bo'lib, issiglik tashuvchi orgali 0'z
issigligini isitish qurilmalariga berganidan so'ng stansiyaga qgaytarilishi lozim (2-rasm).

Yopiq tizimlarda iste'molchilarning issiglik qurilmalariga berilayotgan suv tarmoq
suvidan issiglik almashtirgichi yordamida ajratilgan bo'ladi. Natijada iste'molchilarga
yugori sifatli issig suv berilishi ta'minlanadi. Alohida isitgich o'matilishi natijasida is-
siglik ta'minoti tizimi murakkablashib ketadi. Isitgichlarda va issiglik qurilmalarida tuz
cho'kmalari o'tirib goladi.

Issiq suv ta'minotining mahalliy qurilmalarida zanglash sodir bo'ladi. Ochig tizim-
larda Gy»Gq. Tarmog suvi mahalliy issiq suv ta'minoti tizimining suv targatish kranlari
orgali targaladi. Ochiq tizimlarda issiglik tarmog'ida suv doimo ta'minlanib turiladi.

Issiglik ta'minotining ochiq tizimlari, asosan, ikki quvurli bo'ladi (2-rasm). Issiq
suv iste'molchilarga stansiyadan uzatish quvuri | orgali beriladi. Suvni stansiyaga gay-
tarish uchun quvur Il xizmat giladi. Iste'molchilarning issig suv ta'minoti bevosita issiqlik
tarmog'idan suv olib berish yo'li bilan amalga oshiriladi.
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2-rasm. Issiglik ta'minotining suvli ikki quvurli ochiq tizimi:.

a, b, v, £-isitish qurilmalarining issiglik tarmog'iga ulanish chizmalari;

d, e-issig suv ta'minoti qurilmalarini issiglik tarmog'iga ulanish chizmasi;

J, Z, 1, Kk, I-isitish va issiq suv ta'minoti qurilmalarini birgalikda issiglik

tarmog'iga ulanish chizmasi; 23-ishga tushirish moslamasi;24-arashtirgich; golgan bel-
gilar 1.2-rasmga o'xshashlar.

2. Issiglik ta'minotining suvli ikki quvurli yopiq tizimi..

Yukla'ma grafigini tekislash uchun issiq suv to'plagichi (akkumulatori) o'rnatiladi,
2-rasmdagi «0» da ko'rsatilgan chizmadagi yashash joylarida ikki xil issiglik yuklamasi,
ya'ni, isitish va ventilyatsiya ta'minoti mavjud. Bu chizma asosida ulangan turli yukla-
malar bir-biriga nisbatan bog'liq bo'lmagan holda sozlanishi mumkin. Isitish
qurilmalarini issiglik tarmog'iga mustaqil ulanish (g-chizmasi) issiq suv ta'minotiga ber-
ilayotgan suv sarfini yaxshilash imkonini yaratadi.

3-rasmda gabul gilingan shartli belgilar: a, b, v, g — isitish qurilmalarining issiglik
tarmog'iga ulanish chizmalari; d, e—issiqg suv ta'minoti qurilmalarini issiqlik tarmog'iga
ulanish chizmasi; j, z, i, K,
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3-rasm. Issiglik ta'minotining suvli ikki quvurli yopiq tizimi.

I, m, n-isitish va issiq suv ta'minoti qurilmalarini birgalikda issiglik tarmog'iga
ulanish chizmasi.

o - isitish va ventilyatsiya qurilmalarini birgalikda issiqlik tarmog'iga ulanish chiz-
masi.

1-issiq suv akkumulyatori; 2-havo krani; 3—issiq suv jo'mragi; 4-isitish asbobi; 5-
teskari klapan; 6-isitgich; 7, 8-issig suv ta'minotining quyi va yuqori pog'ona isitgichlari;
9—isitish tizimining isitgichi; 10-kengayish idishi; 11-bosim rostiagichi; 12-suv sarfin-
ing rostlagichi; 13-harorat rostiagichi; 14—isitish rostiagichi; 15-elevator; 16-nasos; 17-
go'shimcha suv bilan ta'minlash nasosi; 18-tarmoq nasosi; 19-go'shimchasuvroslagichi;
20-doimiy qarshilik; 21-issiglik ta'minotining isitgichi; 22-cho'qgi gqozon; 23, 24-quyi va
yugori pog'ona kalorifyerlari.

Ochiq tizimlarning yopiq tizimlarga nisbatan afzalliklari :

1) elektr stansiyasida va sanoat korxonalarida ishlatilgan  past
haroratli suvni issig suv ta'minoti uchun foydalanish imkoni mavjudligi;
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2) mahalliy issig suv ta'minoti qurilmalarining sodda va arzonligi,
ularda ish muddatining uzayishi.

Kamchiliklari:

1)stansiyada suvning tayyorlanishi murakkabligi va gimmatligi;

2)iste'molchilarga  berilayotgan suvning sifati sanitariya tozalik va
salomatlik talablariga javob bermasligi;

3)issiqlik ta'minoti tizimi ustidan o'tkaziladigan sanitariya
nazoratining murakkabligi;

4)issiglik  tarmog'ining  qgaytish  quvuridagi  suv  sarfining  doimo
o'zgarib turishi va tarmogning gidravlik holati bargarorbo'lishi  natijasida
ishlatishining murakkabligi;

5)issiglik ta'minoti tizimining zichligini nazorat gilishining
murakkabligi.

Nazorat savollari

1. Suvli issiglik ta'minoti tizimlari to’g’risida nimalar bilasiz?
2. Issiglik ta'minotining suvli ikki quvurli yopiq tizimi.
4. QOchig tizimlarning yopig tizimlarga nisbatan afzalliklari va kamchiliklari .

5- MA’RUZA
BUG'LI ISSIQLIK TA'MINOTI
Reja:

1. Bug'li issiglik ta'minoti tizimralari.
2. Issiglik berishning rostlash usullari.
3. Issiglik yuklamani bir nechta mumkin bo’lgan rostlash usullari

4.Nazarat savollari.

1. Bug'li issiglik ta'minoti tizimralari.

Issiglik ta'minotida bug'li tizimlar bir quvurli va ko'p quvurii, yugori va kichik
bosimli, kondensatning gaytishi va gaytmasligi bilan bo'ladi. Isitish asboblari bug'
quvurlariga bog'lig va bog'lig bo'lmagan chizmalar bilan ulanadi. Issig suv tizimidagi
uskunalar bog'lig bo'lmagan chizma, ya'ni aralashuvchi isitgichlar yordamida ulanadi.

Kondensat gaytishi bilan bo'lgan tizimlar (4-rasm) turar joy, jamoat binolari va
ishlab chigarish korxonalari uchun xizmat giladi.

Bug' bilan isitish tizimida, bug'ning sarfini sozlash krani orgali sozlanadi. Venti-
lyatsiya, issiq suv ta'minoti va texnologik apparatlar uchun bug' sarfi avtomatik regula-
torlar, haroratlar regulatori va sarf regulatori (HR va SR) yordamida sozianadi. Isitish
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tizimi va issiq suv ta'minoti tizimidan keyin kondensat ajratuvchi, kondensat yig'uvchi
va kondensat nasoslar binolarga kirish joyida go'yiladi. Ventilyatsiya va texnologik agre-
gatlarda kondensat ajratuvchilar har bir uskunalardan yoki birguruh uskunalardan keyin
o'rnatiladi. Kondensat birumumiy quvurbo'yicha gaytadi va uning diametri, uzatish
quvurining diametriga nisbatan 3-5 marta kichik bo'ladi.

Issiglik stansiyaga gaytayotgan kondensatning bosimi yetarli bo'lsa, kondensat
yig'uvchilardan kondensatni nasoslar yordamida haydaladi. Bunday kondensat
quvurlarni bosimli deb ataladi.

Kondensat gaytmaydigan chizmalar turar joy binolar va ishlab chigarish korxon-
alaridagi isitish, ventilyatsiya va issig suv ta'minotida juda kam qo'llaniladi. Issiglik
iste'molchilari bu tizimlarga bog'liq bo'lgan chizmalar yordamida ulanadi. Isitish as-
boblarida hosil bo'lgan kondensatni kerakli haroratga sovutib, issiq suv ta'minoti uchun
ishlatiladi (5-rasm, a, b- chizmalar).

Issig suvni dush xonalari uchun tez tayyorlashda, bug'ni sovuq suv bilan aralashtir-
gan holda akkumulatordan, ogimli isitgichlardan va ijektorlardan foydalaniladi (5-rasm,
v-chizma).

Ulanish chizmalari: a) isitish tizimini bog'lig chizmasi bo'yicha; b) isitish tizimini
bog'lig bo'Imagan chizmasi bo'yicha; v) issig suv ta'minoti bo'yicha; g) texnologik uskun-
alar uchun;l-bug' quvuri; 2-kondensat quvuri; RK-rostlash krani; KO-kondensat ajrat-
kich; KS-kondensat to'plagich; Il-isitgich; A-akkumulator; R-kengayish idishi; TA-
texnologik apparat.
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4rasm.Kondensat gaytadigan bir quvurli bug’ tizimining chizmasi.
Bug'li tizimlar ta'minotida quvurlar soni konxona ish haraktyeri, vazifasi va ishlab

chigarish quvvatiga bog'lig bo'ladi. Qishlog xo'jalik mahsulotlarini gaytadan ishlash,
yog'ochlarni quritish, korxonalarda

34



<
~

|
:

i
| i
2 |l e 1 ! Lo,
1
SP :
Vv
5.-rasm. Kondensat gaytmaydigan bir quvurli bug’ tizimining chiz-

masi.

va mavsumiy issiqlik yuklamalarini sezilarli darajada o'zgarishi bo'lgan joylarda ko'p
quvurli bug' quvurlarini ishlatish mumkin. Bunda bitta bug' quvuri o'rtacha bug' sarfi
uchun hisoblanadi, golgan quvurlar zaxira quvurlar bo'lib, korxona uchun go'shimcha
minimal bug' yuklamalarini yuborishda ishlatiladi.

Kondensatni gaytishi, issiglik ta'minotining doimo mavjudligi tarmogning iqti-
sodiyotiga katta ta'sir giladi. Agar shu kondensatning gaytishi to'xtab qolsa, issiqlik
manbayidan kelayotgan issiglikni ozayishiga sabab bo'ladi. Qaytayotgan kondensatda
har xil mexanik aralashmalar bo'lmasligi kerak. Kondensatlarning yig'ilishi va gaytishi
ochig va yopig chizmalar bo'yicha bo'ladi. Ochiqg chizmalarda kondensatni iste'molchilar-
dan kondensatni ajratuvchi uskunasidagi ortigcha bosim hisobiga yig'iladi, shu kondensat
yig'ish punktiga keladi va atmosfyera bilan bog'lig bo'lgan bakda yig'iladi. Yig'ish punk-
tiga kondensat umumiy kondensat quvuri yoki har xil iste'molchidan alohida kelayotgan
quvurlar orgali keladi.

Kondensatni yopiq chizmalarda yig'ishda, iste'molchilardan bakkacha va ulardan
issiglik manbaigacha bo'lgan hamma uchast-kalarida ortiqcha bosim ta'sirida bo'lishi va
bosim 0,005 MPa dan kam bo'Imasligi kerak.

Kondensat yig'ish uskunasida kondensat ustida ortigcha bosim hisobiga bug'
yostig'i hosil bo'lib, havoni so'rib olishiga to'sginlik giladi. Kondensat ajratuvchidan key-
ingi ortigcha bosim bakka kondensatni yetkazib turish uchun yetarli bo'Imasa, iste'mol-
chilardan kondensatni nasoslar yordamida haydalaniladi.

2. Issiglik berishning rostlash usullari.

Issiglik ta'minoti tizimlarining amaldagi ishlash rejimlari hisobiy rejimlardan
farglanadi. Isitish qurilmalarining issiqlik yuklamalari tashqi havo harorati o'zgarishi bi-
lan o'zgarib turadi, lekin sutka davomida deyarli doimiy bo'ladi. Issiq suv ta'minoti va
texnologik jarayonlar uchun issiglik sarfi tashqi havo haroratiga bog'liq bo'lmaydi, ammo
sutka soatlari, hafta kunlari davomida o'zgarib turadi. Bunday sharoitda mahalliy
iste'molchilarning haqgiqiy ehtiyojiga muvofiq issiqlik tashuvchisining harorati va sarfi
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sun'ly ravishda o'zgartirilishi, ya'ni sozlanishi lozim. Sozlash issiglik ta'minotining si-
fatini oshiradi, issiglik enyergiyasi va yoqilg'ining ortigcha sarflamshini kamaytiradi.

Amalga oshirilishi joyiga garab rostlash markaziy, guruhli, mahalliy va yakka tart-
ibli turlarga bo'linadi.

Markaziy rostlash IEM (issiglik elektr markazi) yoki qozonxonalarda ko'pchilik
mabhalliy iste'molchilar uchun ustun bo'lgan issiglik yuklama bo'yicha bajariladi. Shahar
issiglik tarmoglarida bunday yuklama isitish yoki isitish bilan issiq suv ta'minoti bo'lishi
mumkin.

Guruhli rostlash markaziy issiglik punktlarida (MIP) bir turdagi iste'molchilar
guruhi uchun bajariladi. MIPda tagsimlash yoki ichki kvartal tarmoqlariga uzatiladigan
issiglik tashuvchisining talab etilgan sarfi va harorati ushlab turiladi.

Mabhalliy rostlash mahalliy iste'molchilarga (abonentlar) Kiritish joyida mahalliy
omillarni hisobga olgan holda issiglik tashuvchisining ko'rsatkichlarini go'shimcha so-
zlash uchun ko'zda tutiladi.

Yakka tartibli rostlash bevosita issiglikni iste'mol giluvchi asboblar, masalan,
isitish tizimlaridagi isitish asboblarida amalga oshiriladi va boshga turdagi rostlashlarni
to'ldiradi.

Rostlash amalga oshirish bo'yicha avtomatik va qo'l yordamida bo'lishi mumkin.

Rostlash usullarini mohiyati issiglik balansi tenglamasidan kelib chigadi

0-8li=%) yenin, (17)
3600

bu yerda Q — isitish asbobi issiglik tashuvchisdan gabul gilgan va isitilayotgan
muhitga uzatgan issiqlik miqgdori, kV1. soat; G - issiglik tashuvchisining sarfi, kg/soat; ¢
— issiqlik tashuvchisining solishtirma issiqlik sig'imi, kJ/(kg -°C); t1,72- isitish asbobin-
ing kirishdagi va chiqishdagi issiqlik tashuvchisining harorati, °C; n — vagqt, soat; xk —
issiglik uzatish koeffisiyenti, kVt/(m?2.°C); F — isitish asbobining isitish maydoni, m?; At
— isitadigan va isitilayotgan mubhitlar orasidagi haroratli bosim, °C.

3. Issiglik yuklamani bir nechta mumkin bo’lgan rostlash usullari

Keltirilgan (17) tenglamadan issiglik yuklamani bir nechta mumkin bo'lgan
rostlash usullari kelib chigadi: issiglik tashuvchisining haroratini o'zgartirish yo'li bilan
— sifatli usul; issiglik tashuvchisining sarfini o'zgartirish yo'li bilan — miqdoriy usul;
tizimlami davriy ravishda o'chirish yo'li bilan - uzlukli rostlash; isitish maydonini o'zgar-
tirish yo'li bilan.

Sifatli rostlash issiglik tashuvchisining doimiy sarfida uning haroratini o'zgartirish
bilan amalga oshiriladi. Sifatli rostlash suvli issiqlik tarmoqglarida eng keng targalgan
markaziy rostlash turidir.

Miqdoriy rostlash issiglik tashuvchisining uzatish quvuridagi doimiy haroratida
uning sarfini o'zgartirish bilan amalga oshiriladi.

Sifatli-migdoriy rostlash bir vaqtda issiglik tashuvchisining harorati va sarfini
o'zgartirish yo'li bilan bajariladi.
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Uzlukli rostlash tizimni davriy ravishda o'chirish orqali, issiglik tashuvchisini
uzlukli uzatish yo'li bilan bajariladi.

Suvli issiglik ta'minoti tizimlarini rostlash rejimi ko'p omillarga bog'ligdir. Ulardan
eng asosiylari bu issiglik yuklamalar va abonentlar ulanish chizmalarining turlaridir. Is-
siglik berishning rostlanishi bir turdagi issiglik yuklamalarida ancha soddalashadi. Bun-
day hollarda fagat markaziy rostlash bilan chegaralanish mumkindir.

Isitish yuklamasini markaziy rostlash, markazlashtirilmagan issig suv ta'minotiga
ega bo'lgan issiglik ta'minoti tizimlarida qo'llaniladi. Bunday tizimlarda isitish asosiy is-
siglik yuklamasidir. Markaziy rostlash tashqgi havoning turli xil haroratlarda binoning
isitish ehtiyojlariga talab etilgan issiglikka muvofig amalga oshMladi.

Sifatli rostlashda hisoblash masalasi issiglik yuklamaga ko'ra uzatish quvuridagi suvning
haroratini aniglashdan iboratdir. Bunda suvning sarfi butun isitish davri davomida
doimiy goladi.

Sifatli rostlashni hisoblash uchun quyidagi ifodalardan foydalanish mumkin [2]:

—uzatish quvuridagi suvning harorati:

o=t + At QY + (57, — 056 )Q, (18)
—isitish qurilmasidan so'ng suvning harorati:
T,9=7,-0 (19)
—binolarga kiritish joyidagi aralashtirish moslamasidan so'ng suvning harorati:
T:’Ezio"'e'Qo =ti+ At'y Q 00’8-0.56'9'Qo (20)

0’— mabhalliy isitish tizimidagi hisobiy haroratli bosim, 0C;

At'o— 1sitish asboblaridagi hisobiy haroratli bosim, °C;

Sto' —issiqlik tarmog'idagi suv haroratlarining hisobiy fargi, °C.
(18) + (20) formulalardan suvning harorati nisbiy yuklama nmg funksiyasi ekanligi kelib
chigadi. Q' ga 0 dan 1 gacha giymatlar berib, suv haroratining tegishli giymatlarini topish
mumkin.

Nazorat savollari
1. Bug'li issiglik ta'minoti tizimralari hagida nimalarni bilasiz?
2. Issiglik berishning rostlash usullari ganday?

3. Qanday kondensat quvurlarni bosimli deb ataladi?
4. Sifatli-miqdoriy rostlash bir vaqgtda ganday yo'l bilan bajariladi?
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6 - MA’RUZA

SUVLI ISSIQLIK TARMOG'I BOSIMINING PYEZOMETRIK
GRAFIGI
Reja:

1. Isitish tizimlari bog'lig bo'lgan chizma bo'yicha ulangan ikki quvurli is-
siglik tarmog'ning pyezometrik grafigi.

2. Pyezometrik grafik qurilganda bajarilishi lozim bo’lgan shartlar
3.Nazorat savollari.

Issiglik tarmoglarini loyihalash va ulami ishlatishda pyezometrik grafikdan keng
foydalaniladi. Bu grafikda binolarning joylashish balandliklari, tannoqdagi siquv
(bosim)ning qiymati va quvur o'tkazilgan yer yuzining tuzilishi (relyefi), ya'ni past-
balandligi ma'lum masshtabda ko'rsatiladi: bu grafikdan tarmogning har bir nugtasidagi
siquvning giymati oson aniglanadi.

Chizigli o'lchamlarda ifodalangan bosim siquv yoki pyezometrik siquv deyiladi. Is-
siglik ta'minoti tizimlarida pyezometrik grafiklar ortigcha bosimga mos bo'lgan si-
quvlarni belgilaydi, shuning uchun ular oddiy manometr yordamida o'lchanib, olingan
natijalar esa metrlarga aylantiriladi.
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6-rasm. Isitish tizimlari bog'liq bo'lgan chizma bo'yicha ulangan ikki quvurli is-
siglik tarmog'ning pyezometrik grafigi:

1-tarmoq nasosi; 2-tarmoq nasosi aylanib o'tish quvuri; 3— stansiya suv isitgichi; 4-
kengayish baki idishi o'rniga, odatda, ta'minot nasosi o'rnatiladi. Agarda tarmog nasosi
ishlamasa, unda issiglik ta'minoti tizimining barcha nugtalarida siquv kengayish id-
ishidagi suv sathi bilan aniglanadi. Issiglik ta'minoti tizimining bunday statik holatida
pyezometrik grafik kengayishi idishdagi suvning sathi bo'yicha o'tkazilgan S-S gorizon-
tal chizig'i ko'rinishida bo'ladi. Tarmoqgning istalgan nuqgtasidagi siquv S-S chizig'i va
berilgan nuqta orasidagi vyertikal kesma bilan aniglanadi.

Soddalashtirilgan issiglik ta'minoti tizimining pyezometrik grafigini ko'rib chigay-
lik (6-rasm). Berk tarmoqda suvning aylanishi 1 nasos yordamida amalga oshiriladi. Suv
sathi doimiy bo'lgan kengayish idishi (4), nasosning aylanib o'tish quvuri 2 ga ulangan.

Dinamik rejimda, ya'ni tarmoq nasosi ishga tushgan vaqtda, pyezometrik grafik
issiglik tarmog'i uchun Ky, A1, V1. S1, S;, Va, Ky, aylanib o'tish quvuri uchun esa K;NK;
chiziglari bilan tasvirlanadi. Agarda siquvlami aniglash uchun sanoq tekisligi sifatida O-
O sathni gabul gilsak, unda H. kesmasi issiglik tarmog'ida statik siquvni ifodalaydi.

Tarmoq nasosi ishlagan vaqtda H, kesmasi nasosning uzatish quvurchasidagi si-
quvni, Hys kesmasi esa - nasosning so'rib olish quvurchasidagi siquvni belgilaydi.
Hcn=Hn-Hy. fargi tarmoq nasosi hosil giladigan siquvga tengdir. Bu siquv issiglik tashu-
vchisi harakatidagi gidravlik garshiliklarniy engish uchun sarflanadi. AH;, AH,, AHg
kesmalar mos ravishda (3) isitgich qurilmasida, tarmogning uzatish va gaytish magistral-
larida siquv yo'golishlarini tashkil giladi; AH;, AH, -1 va Il mahalliy tizimlar ixtiyoridagi
hisobiy siquv.

2.Pyezometrik grafik qurilganda bajarilishi lozim bo’lgan shartlar

Pyezometrik grafik qurilganda quyidagi shartlarni bajarish lozim:

1. Issiglik tarmog'iga bevosita ulanadigan mahalliy iste'molchilardagi
bosim statik va dinamik rejimlarda ruxsat etilgandan oshib ketmasligi lozim. Isitish tiz-
imimng cho'yan radiatorlari uchun maksimal ortigcha bosim 0,6 MPa dan ortig bo'l-
mashgi kerak, bu taxminan 60 m suv ustni siquviga tengdir.

Uzatish quvurlaridagi maksimal siquv quvurlar va barcha suv isitkich qurilmalar
mustahkamligi bilan chegaralanadi.

Ruxsat etilgan siquvlar quyida keltirilgan:

Jihozlarning nomi Ruxsat etilgan siquv, m
Po'latli suv isitkich gozonlar 250

Cho'yan gozonlar 60

Tarmoq suvning isitkichlari 140

Kaloriferiar 80

3. Tashqaridan havo so'rilmasligi uchun issiglik tarmog'ining barcha gismlarida
ortigcha bosim ta'minlanishi lozim. Bu talab bajarilmagan taqdirda jihozlaming zanglashi
(korroziyasi) va suvning sirkulatsiyasi buzilishi mumkin. Ortigcha bosimning minimal
giymati sifatida 0,05 MPa (5 m suv ustini) gabul gilinadi.
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4. Issiglik tarmog'ida suvning gaynab ketmasligini ta'minlash. Buning uchun is-
siglik ta'minoti tizimining barcha nugtalarida ma'lum haroratda suv bug'ining to'yinish
bosimidan yuqori bosimni saglash lozim.

Pyezometrik grafikni hisoblashdan ko'zlangan asosiy magsad tarmoq nasosi, ar-
matura va tegishli rostlagichlami to'g'ri tanlashdan iborat.

Nazorat savollari

1 Pyezometrik grafiklari nima uchun quriladi?
2. Qanday siquv yoki pyezometrik siquv deyilad?
3. Pyezometrik grafik qurilganda ganday shartlarni bajarish lozim?

7 - MA’RUZA

ISSIQLIK TARMOQLARINING TUZIIISHI.
Reja:

1. Issiglik tarmoglarida go'llaniladigan armaturaning vazifasiga ko'ra

turfari.
2. Quvurlar, armatura, tayanchlar, kompensatorlar.
3. Kompensator qurilmalarning turlari.

4.Nazorat savollari.

1. Issiglik tarmoglarida qo'llaniladigan armaturaning vazifasiga ko'ra

turfari.

Issiglik tarmoglarida gaz va elektr payvandlash usuli bilan ulanadigan po'lat
quvurlar go'llaniladi. Po'lat quvurlardan, asosan, elektr payvandli to'g'ri va spiralsimon
chokli va choksiz, issigligicha sovugligiga deformatsiyalanib 3, 4, 5, 10, 20 markali va
pastlegirlangan po'latdan yasalgan quvurlardan foydalaniladi. Elektr payvandli quvurlar
shartli diametri 1400 mm gacha, choksizligi esa 400 mm gacha chiqariladi. Issiq suv
ta'minoti tarmogqlarida, shuningdek, suv gaz o'tkazuvchan po'lat quvurlar go'llanilishi
mumkin.

Issiglik tarmoglarida go'llaniladigan armatura vazifasiga ko'ra berkitish, rostlash,
saqlash, drossellash (bosimni kamaytirish), kondensatni ajratish va nazorat o'lchash tur-
larga bo'linadi.

Berkitish armaturalari asosiy armaturaga kiradi, chunki ular issiglik tarmog'ida
keng ishlatiladi. Qolgan armaturalar asosan issiqlik punktlarida, nasos va drossel
stansiyalarida o'rnatiladi.

Berkitish armaturalarning asosiy turlariga ventil (7-rasm) va zulfinlar (zadvijkalar)
(8-rasm) kiradi. Zulfmlar, odatda, suvli tarmoglarda, ventillar esa bug'li tarmoqlarda
qgo'llaniladi. Ular po'lat va cho'yandan flanesli va muftali ulash uchlari bilan, shuningdek,
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bevosita quvurlarga payvandlash uchlari bilan turli xil shartli diametriga ega bo'lgan
holda ishlab chigariladi,

Quuvurlar va berkitish-rostlash armaturalar shartli bosim R, va shartli diametrlar D,
bo'yicha tanlaniladi.

Shartli bosim R, deganda, 20°C haroratda uzoq vaqt davomida quvur yoki arma-
tura ishlatilishi ruxsat etilgan eng yugori ortigcha bosim tushuniladi. Issiglik tashu-
vchisini harorati o'sishi bilan ruxsat etilgan bosim kamayadi va bu haqigiy ruxsat etilgan
bosim ishchi bosim deyiladi. Ishchi Ry, bosim bilan shartli bosim orasidagi bog'lanish:

Rran =€Ry
bu yerda e-haroratga ko'ra gabul gilinadigan koeffisiyent.

i.7-rasm. Ventil” :
a—oddiy; b—«Kosva» turdagi; d—to'g'ri  imli; /—cgar: 2—klapan;
3—korpus; 4—shpindel; 5—sa i zichlagich.

7-rasm. Ventillar:
a—oddiy; 6-«Kosva» turdagi; d-to'g'ri oqimii; |—egar; 2— klapan; 3—Xkorpus; 4—
shpindel; 5—salnikli zichlagich.

Shartli diametr Dy quvur yoki armaturaning nominal ichki diametrini bildiradi.
Ma'lum bir shartli diametrga ega bo'lgan quvurlar doimiy tashqgi diametr D+ ga va turli
xil devor galinligi S va ichki diametri D, ega bo'ladi. Masalan, D,=400 mm. li quvurning
tashqi diametri D+=426 mm ga, devor galinligi S=9 mm bo'lganda ichki diametri Di=408
mm ga va S=6 mm. bo'lganda D; =414 mm ga teng bo'ladi.

GOST 8732-78 bo'yicha chigariladigan choksiz quvurlaming tashqi diametri 31
dan 426 mm gachadir. GOST 10706-76 va GOST 8696-74 bo'yicha chigariladigan el-
ektrpayvandli to'g'ri va spiralsimon chokli quvurlaming tashqi diametrlari 426 dan 1420
mm gachadir, bunda devor galinligi S 6 mm dan 14 mm gacha o'zgaradi.

Quvurlarning talab etilgan devor galinligi issiglik tashuvchisining Ichki (ishchi)
bosimiga garab aniglanadi:

Rrab DT
T2 0l eR, (23)

bu yerda Rap- issiglik tashuvchisining ishchi bosimi, Pa; Dt -quvurning tashqi di-

ametri, mm; [c] — quvur matyerialining issiglik tashuvchisining ishchi haroratidagi rux-

sat etilgan zo'rigishi, Pa; ¢ —
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8-rasm. Suriluvchan shpindelli po'lat ponasimon zulfin:

a—™bir diskli; b— ikki djskii elektr uzatmali; d—ikki disfcli flanessiz; i-zulfin
korpusidagi zichlovchi halga; 2-aylanib o'tish yo'li; 3-maxovik; 4-gayka; .5—salnikli zi-
chlagich; 6-shpindel; 7-korpus; 8—zichlashtiruvchi pona; 9-bo'shatuvchi pona; L—
zulfinning quriiish uzunlig;

chokning mustahkamligi koeffisiyenti; ¢ - quvuming hisobiy galinligiga qo'shimcha,
mm.

2. Quvurlar, armatura, tayanchlar, kompensatorlar.

Tayanchlar. Tayanchlar o'z vazifasiga ko'ra qo'zg'aluvchan va qo'zg'almas turi-
arga bo'linadi.

Qo'zg'aluvchan tayanchlar (9-rasm) issiglik quvurining fagat og'irligini gabul qi-
ladi va unga quriiish konstruksiyasida yerkin siljishida imkon beradi.

Qo'zg'aluvchan tayanchlar issiglik tarmoglarning turli xil o'tkazilishida
go'llanlladi, fagat kanaisiz o'tkazishda ishlatilmaydi.

Qo’zg'almas tayanchlar (10-rasm) issiqlik quvurlarni ichki bosim va harorat defor-
matsiyasidan hosil bo'ladigan kuchlanishJar bo'yicha bir-biriga bog'lig bo'lmagan gismlar
(uchastkalar)ga bo'lish uchun xizmat giladi. Bu holda kuchlanishlarni tarmoqg uzunligi
bo'yicha ortib borisiming, jihozlar va armaturaga ko'rsatadigan ta'sirining oldi olinadi.
Qo'zg'almas tayanchlar, odatda, po'lat yoki temir-betondan yasaladi.

Po'latli go'zg'almas tayanchlar (10-rasm, a,b) odatda, po'latli yuk ko'taruvchi kon-
struksiyalar (balka yoki shvellyer) ko'rinishiga ega bo'lib, trubaga payvandlangan tirsak-
lar orasida joylashtiriladi. Yuk
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9-rasm. Qo'zg'aluvchan tayanchlar:
a—sirg'anishli;
taglik; 2—
tayanch silindri.

b—xkalokli; d— rolikli; I-
tayanch yostig'i; 3—

a)
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10-rasm. Qo'zg‘almas tayanchlar:
a—po'latli yuk ko'taruvchi konstruksiyali; b—xomutli; v—to'siqli.
ko'taruvchi konstruksiya kamyeralaming qurilish konstruksiyalariga qistirib qo'yiladi
yoki machta, estakada va h.k. larga payvandlanadi. Temir-beton qo'zg‘almas tayanchlar
(10-rasm, v) to'siq ko'rinishiga ega bo'lib, quvurlar kanalsiz o'tkazilganda poydevorlarga,
kanalli o'tkazilganda esa kanallar asoslariga va yonmalariga yoki kamyeralarga gistiriladi

3. Kompensator qurilmalarning turlari.

Tarmoq quvurlari issiglik uzatishi natijasida joyidan siljib ketmasligi uchun go'zg‘almas
tayanchlardan foydalaniladi. Ammo go'zg'almas tayanchlar orasida quvurlarni issiglik
uzatishini gabul giladigan qurilmalar bo'lmasa, quvurlar katta kuchlanishlar ostida
buzilishi mumkin. Quvurlarning issiqlik uzatishini kompensasiyalash (qoidasi) uchun
turli xil qurilmalardan foydalaniladi (11-rasm). Ularni ishlash prinsipi bo'yicha ikki
guruhga bo'lish mumkin: 1) radial yoki egiluvchan qurilmalar, ya'ni quvurlarning issiglik
uzayishini egilish yoki burilish (fazoviy) yo'li bilan gabul gilinadigan; 2) o'qgli sirg'anishli
va elastik turdagi qurilmalar, ya'ni issiglik uzayishini quvurning teleskopik siljishi orgali
gabul gilinadigan.
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11-rasm Kompensator qurilmalarning turlari:
a—tabiiy kompensatsiya; b-S-simon kompensator; v-uzaytirilgan P-simon
kompensator; g-shunga o'xshash teng tomonli (v=h);
d— buklamali lirosimon kompensator; e-shunga o'xshash sillig egilgan;
J- w-simon; z-linzali kompensator.

Tabiily kompensatsiya maxsus qurilmalarni o'rnatishni talab gilmaydi, shuning
uchun undan birinchi navbatda foydalanish lozim. Radial kompensatorlar turli xil
shakldagi issiglik tarmoglarda o'qli va radial kucnlanishlarni bartaraf etish uchun o'rnati-
ladi. O'qli kompensatorlar tarmogning to'g'ri chizigli gismlarida o'rnatiladi.

b)
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12-rasm. Salnikli kompensator:
a-bir tomonlama;' 6-ikki tomonlama; 1-stakan; 2-grund-buksa; 3-salnikli gistirma; 4-tay-
anch halqasi; 5-korpus; 6- tortish boltlari.

Amalda o'gli kompensatorlardan salnikli kompensatorlar (12-rasm) keng
targalgandir.

Bu turdagi kompensatorlarda quvurlarning issiglik uzatishi korpus (5) ichida
stakan (1) ni siljishiga olib keladi. Ular orasida zichlash magsadida salnik gistirmasi (3)
joylashgan. Qistirma tayanch halgasi (4) va grund-buksa (2) orasida boltlar yordamida
gisiladi. Salnik gistirmasi sifatida asbestli grafitlangan chilvir (shnur) yoki issiglikka
chidamli rezina qo'llaniladi. Ishlash jarayonida qistirma siygalanadi va elastikligini
yo'gotadi, shuning uchun davriy ravishda uni tortish va nlmashtirish zarur. Bu ishlarni
bajarish uchun sharoit yaratish magsadida kompensatorlar kamyeralarda joylashtiriladi.

(0
e
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Nazorat savollari

1. Quvurlar, armatura, tayanchlar, kompensatorlar nima uchun ishlatiladi?

2. Issiglik tarmoglarida go'llaniladigan armatura vazifasiga ko'ra ganday turlarga
bo'linadi.

2. Kompensator qurilmalarning ganday turlari mavjud?

4. Tabily kompensatsiya maxsus qurilmalarni o'rnatishni nima uchun talab gilmaydi?

10 - MA’RUZA
ZAMONAVIY ISITISH TIZIMLARI
Reja:

1. Isitish tizimlari.
2. Ko'p gavatli osmono'par binolarni isitishning mohiyati
3. Sanoat binolarini isitish tizimlari.

4. Nazorat savollari.

1. Isitish tizimlari.

Hozirgi kunda ko'p gavatli turar joy va jamoat binolarini isitish uchun suvli, pastki
tarmogqli, bir quvurli isitish tizimlardan foydalanilmogda. Mazkur isitish tizimlari respu-
blikaning yirik shaharlarida, aynigsa Toshkent shahrida juda keng targalgan bo'lib, ularda
binoning turli gavatlarida joylashgan xonalarning isitish asboblari P-simon tik quvurlar
yordamida yerto'lada yotgizilgan magistral quvurlarga uiangan. Isitish tizimi esa, 0'z
navbatida, binoning kiritish tuguni orqgali shaharning ikki quvurli ochiq issiglik tar-
moqlariga bevosita bog'lig bo'lgan chizmasi bilan uiangan. Bunday tizimlardan foyda-
lanishning ko'p yillik tajnbasi ularning quyidagi kamchiliklarga ega ekanligini ko'rsatadi:

1)yilning o'tish davrida xonalarning ortigcha isitib yuborilishi, Kovug kunlarda esa
suv aylanishini yaxshilash magsadida uni tste'molchilar tomonidan tarmogdan to'kib
yuborilishi natijasida, Issiglikni 30 dan 50% gacha ortigcha sarflanishi;

2)issiglik tarmoqlarga isitish tizimini bevosita ulanishi natijasida P-simon
quvurlarni vagt o'tishi bilan tigilishi va bino bo'yicha xonalarni
uotekis isitish;

3)isitish  asboblarida rostlash moslamalari yo'gligi  sababli, xonalarda
kerakli haroratni ta'minlab bo'lmasligi va boshqgalar.

Yugorida gayd etilgan kamchiliklar zamonaviy suv bilan isitish tizimlarida turli
xil yo'llar bilan bartaraf etiladi. Ularni shartli ravishda uchta guruhga ajratish mumkin:

1.1sitish tizimining chizmasini tubdan o'zgartirish, ya'ni, yangi prinsipial chizma-
larga, yangi issiglik manbalarga va boshga yangi tcxnologik yechimlarga o'tish.

2.Isitish tizimlarining chizmalarini qisman o'zgartirish, yangi zamonaviy jihozlar
bilan jihozlash natijasida salmog'ini oshirish.
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3.lIsitish tizimlarining chizmalarini o'zgartirmasdan turib, ularni fagat zamonaviy
isitish jihozlari, armatura va quvurlar bilan jihozlash.

Bu sohada chet el tajribasidan foydalanish magsadida 1999—2001 yillarda Tosh-
kent shahrida TASIS yo'nalishi bo'yicha zamonaviy isitish tizimlari bilan jihozlangan
bitta ko'p gavatli turarjoy binosi (Chexov ko'chasi, 30), so'ngra 11 ta binodan iborat bo'l-
gan turarjoy mavzesi (Qo'ylig-2)da tajribaviy namoyish loyihalari EUZ9602 va
EUZ9802 amalga oshirildi.

Chexov ko'chasi, 30 turarjoy binosida isitish tizimlarining yangi texnologik
yechimlari sinaldi:

-binoning tomonlari bo'yicha rostlanuvchi isitish tizimi;

-mahalliy bir nechta xonadonlarga mo'ljallangan yangi gaz qozonlar bilan ji-
hozlangan isitish tizimi;

-yakka xonadonlarni isitish tizimlari;

-quyosh enyergiyasidan foydalanadigan isitish tizimlari.

Sinovlar mahalliy bir nechta xonadonga xizmat ko'rsatadigan isitish
tizimlari va quyosh enyergiyasidan foydalanadigan tizimlar uning yuqori texnik-iqtisodiy
ko'rsatkichlarga ega ekanligini ko'rsatadi. Lekin bu tizimlardan keng miqyosda foyda-
lanish amaldagi tizimlarni gayta qurish uchun juda katta mablag' sarflanishini talab etadi.
Shuning uchun Qo'ylig-2 mavzesidagi tajribaviy namoyish loyihasida amaldagi isitish
tizimlari asosida, kam o'zgartirishlar yo'li bilan yangi zamonaviy tizimlarga aylantirish
vazifasi qo'yildi. Bunda isitish tizimi bo'yicha uchta variant bir-biri bilan taggoslanib
solishtirildi:

-etalon boigan variant «0»; amaldagi tizim (15-rasm);

-1-chi variant; pastki tarmogli bir quvurli isitish tizimi  bog'liq
bo'lmagan chizma (15-rasm);

=
==

15-rasm. - : ! Birinchi variant pastki
tarmog]i bir ;]
quvurli isitish tizimi . bog'lig bo'Imagan
chizma.
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16-rasm. Ikkinchi variant pastki tarmoqli bir quvurli isitish tizimi hamda IST
bog’liq bo’lmagan chizma
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17-rasm. Ko'p gavatli osmono’par binolanung suv-suvli

isitish tizimlarining prinsipial sxemasi.
I va Il- suv-suvli isitish tizimli binoning zonalari; l-bug'-suvli isitish tizimli
binoning zonasi (B-bug', K-kondensat); 1—kengayish baklari; 2—sirkulatsiya nasoslari;
3—bug' -suvli issiglik almashtirgichi; 4-suv-suvli almashtirgichi.

— 2-chi variant; pastki tarmoqli bir quvurli isitish tizimi hamda issiq suv ta'minoti (1ST)
bog'lig bo'lmagan chizma (16-rasm).

O'tkazilgan tajribalar issiglik enyergiyasini tejamkorligi bo'yicha 2-chi variant eng
yugori o'rinda, so'ngra 1-chi variant va oxirida 0-chi variant ekanligini ko'rsatdi.

2. Ko'p gavatli osmono'par binolarni isitishning mohiyati

Ko'p gavatli osmono'par binolar va ularning sanitariya-texnik quril-malari texnik
gavatlari bilan ma'lum balandliklarga ega bo'lgan gismlar — zonalarga bo'linadi. Bunda
jihozlar va kommunikatsiyalar texnik gavatlarda joylashtiriladi.

Suvli isitish tizimlari uchun zona balandligi gidrostatik bosimga bog'lig bo'lib,
cho'yan radiatorli tizimlar uchun 55 m dan (cho'yan radia-torning maksimal ishchi bosimi
0,6 MPa, ya'ni 60 m suv ustuniga teng), po'lat radiatorli tizimlar uchun 80 m dan va po'lat
quvurlardan yasalgan isitish asbobli tizimlar uchun 90 m dan oshmasligi lozim.
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Zonalarning soni binoning umu-miy balandligiga bog'liqdir. Maxsus buyurtma bi-
lan yasalgan po'lat issiqlik almashtirgichlar va nasoslar odatda 1,6 MPa gacha ishchi bos-
imga egadir. Shuning uchun suv-suvli isitish tizimlarining maksimal balandligi 150-160
m dan oshmasligi lozim (17-rasm).

3. Sanoat binolarini isitish tizimlari

Sanoat binolarini isitishda, odatda, suvli isitish tizimlari bilan bir gatorda, havo va
bug' bilan isitish tizimlaridan keng foydalaniladi. Bunda havo bilan isitish tizimlari
ko'pincha ventilyatsiya tizimlari bilan birlashtiriladi, bug' bilan isitish tizimlarida esa
sanoatdagi texnologik cxtiyojlar uchun ishlab chigariladigan bug'dan foydalaniladi,

Havo bilan isitish tizimlarida issiqlik tashuvchi sifatida 60°C gacha qizdirilgan is-
sig havodan foydalaniladi. Agarda havo bug'dan yuqoriroq liaroratda gizdirilsa, bu holda
u o'zining odamlar uchun nafas olish muhiti xususiyatlarini yo'qota boshlaydi.

Havoni harakatga keltirish bo'yicha havo bilan isitish tizimlari tabiiy (gravitatsion)
va mexanik harakatlanuvchan (ventilator yordamida) turlariga bo'linadi. Bu tizimlarida
havo kalorifyerlarda gizdiriladi. Kalorifyerlarga issiglik suv bug'i, suv, elektr toki va issiq
gazlar orgali beriladi. Shunga garab tizimlar suv-havoli, bug'-havoli, elektr-havoli va
gaz-havoli turlarga bo'linadi.

Havo bilan isitish tizimlari mahalliy va markaziy turlarga bo'linadi. Mahalliy tiz-
imlarda havoni isitish manbasi isitilayotgan xonaning O'zida joylashgan bo'ladi (18-
rasm). Bunday tizimlar to'la resirkulatsiyali (18-rasm, a, b); gisman resirkulatsiyali (18-
rasm, v) va to'g'ri ogimli (18-rasm, g) bo'lishi mumkin.

To'la resirkulatsiyali havo bilan isitish tizimlari zararii moddalar umuman ajralib
chigmaydigan xonalarni isitish uchun go'llaniladi. Sunday tizimlar kanalsiz (18-rasm, a)
va kanalli (18-rasm, b) bo'lishi tnumkin. Kanalli tizimlarda havoni aylantirish, ya'ni sir-
kulatsiya gilish uchun tabiiy harakatdan foydalaniladi.

Xonalarda zararii moddalar ajralib chigadigan hollarda, ya'ni jtiUJburiy venti-
lyatsiyaga zaruriyat bo'lganda, gisman resirkulatsiyali (18-rasm, v) yoki to'g'ri ogimli
(18-rasm, @) isitish tizimlaridan foydalaniladi.

Havo bilan isitish markaziy tizimlarida havoni isitish manbasi isitilayotgan xon-
alardan tashqarida bo'lib, issig havo kanallar (havo quvurlari) yordamida xonalarga uza-
tiladi (19-rasm) Bunday tizimlar to’la resirkulatsiyali (19-rasm, a); gisman resir-
kulatsiyali (19-rasm, .b); to'g'ri ogimli (19-rasm, v) va rekupyerativ (19-rasm, g) bo'lishi
mumkin.

Ishlash tamoyillari bo'yicha keltirilgan markaziy tizimlarning chizmalari yuqorida
ko'rilgan mahalliy tizimlarning chizmalaridan
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18- rasm. Havo bilan isitishning mahalliy tizimlari:
a, b—to'la resirkulatsiyali; v-gisman resirkulatsiyali; g-to'g'ri ogimli; 1—isitish agregati;
2-zona; 3—issiq havo kanali; 4— kalorifyer-issiglik almashtirgichi; 5—havoni gabul qi-
lish joyi; 6-resirkulatsiyalanuvchi havo; 7—so'rma ventilyatsiya kanali; t;, tis, t; t— ichki,
issiq, tashgi va so'rma havo.

farglanadi. Issiglik sarflanishi bo'yicha ularda kam eng tejamli bu to'la resirkulatsiyali
tizimdir, chunki unda ham tashgaridan sovug havo umuman olinmaydi. Tashqi havoni
gizdirish uchun kam issiglik sarflash magsadida rekupyerativ tizimda (19-rasm, g), xon-
adan tashgariga chigarib yuboriladigan havoning issigiigi gisman tashgaridan oli-
nayotgan sovug havoga havo-havoli issiglik almashtirgich 6 da gaytariladi.

Bug' bilan isitish tizimlarini changlar va ayerozollar ajralib chigmay-
digan G va D tdifali sanoat xonalarini isitish uchun foydalanishga ruxsat etiladi. Bunda
bug'ning harorati 130 °C dan oshmasligi lozim.

Bug' bilan isitish tizimlarda isitish asboblarida bug'ni kondensatsiyalanish na-
tijasida faza o'zgarishining issiqiigi ajralib chigadi. Bunda kondensat isitish asboblaridan
olinib, yana bug' qozonlariga qaytariladi.

Kondensatni gaytarish usuliga ko'ra bug' bilan isitish tizimlari berk (20-rasm, a),
ularda kondensat bug' gqozoniga 0'zi ogib keladi va berk bo'Imagan (20-rasm, b) konden-
sat nasoslar yordamida uzatiladi.

Berk tizimlarda kondensat qozonga uzluksiz ravishda, kondensat balandligi h
ustun bilan aniglanadigan bosimlar fargi ostida gaytariladi.
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19-rasm. Havo bilan isitishning markaziy tizimlari:
a-to'la resirkulatsiyali; b—qisman resirkulatsiyali; v—to'g'ri ogimli;
g— rekupyerativ; 1—Xkalorifyer-issiglik almashtirgich; 2-havo tagsimlagichning issiq
havo kanali; J—ichki havo kanali; 4—ventilator; 5—tashqi havo kanali; 6-havo-havoli
issiglik almashtirgichi; 7—ishchi zonasi; t;, tis, t; t; - ichki, issiq, tashqi va so’rma havo
b) S

20-rasm. Berk va berk bo'lmagan bugii isitish tizimlarining prinsipial chizmalari:
1—bug' to'plagichli bug' gozoni; 2—bug' quvuri; 3—isitish asbobi; 4-va
6— o'ziogar va siquvli kondensat quvurlari; 5—havoni chigaradigan quvur;
7—kondensat baki; 8—kondensat nasosi; 9-bug' tagsimlovchi kollektor;
T7-bug'’; T8-kondensat.

Shu sababli isitish asboblari bug' to'plagichdan yetarli balandlikda joylanishi lo-

zim.

Berk bo'Imagan tizimlarda kondensat uzluksiz isitish asboblaridan kondensat
bakiga oqib keladi va unda to'planishga ko'ra davriy ravishda kondensal nasosi bilan is-
siglik stansiyasiga uzatiladi. Bunday tizimlarda kondensat bakini joylanishi eng past joy-
langan isitish asbobidan kondensatni 0'zi oqgib kelishni ta'minlashi kerak.

Bosimga garab bug'li tizimlar: suv atmosfyerali, vakuum-bug'li, past va yuqori
bosimli isitish tizimlarga bo'linadi (1-jadval).
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1-jadval.

Bug'li isitish tizimlaridagi to'yingan bug'aing parametrlari (yaxlitlangan)

Tizim Absolyut |Harorat, C  [Kondensatlanishning
bosim., MPa solishtirma __issialiai,

Subatmosferali |<0,10 <100 >2260

Vakuum-bugii  |<0,11 <100 >2260

Past bosimli 0,105+0,17 |100+115 2260+220

Yugori bosimli {0,17+0,27 |115+130 2220+2175

Nazorat savollari

1. Hozirgi kunda ko'p gavatli turar joy va jamoat binolarini isitish uchun ganday tizim-

lardan foydalanilmoqda?

2. Ko'p gavatli osmono'par binolarni isitishning mohiyati ganday?
3. Sanoat binolarini isitish tizimlari qanday?
4. Havo bilan isitishning mahalliy tizimlari to’g’risida nimalar bilasiz?
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IV. AMALITY MASHG’ULOT MATERIALLARI

l-amaliy mashg'ulot:  Yiriklashtirilgan ko'rsatkichlar yordamida issiglik
yuklamalarini aniglash.

Issiglik ta'minoti tizimlarini loyihalash jarayonida turar joy, jamoat va ishlab
chigarish binolarini isitish, ventilatsiyalash, shuningdek, issig suv ta'minotiga bo'lgan
maksimal va o'rtacha issiglik ogimlarini tegishli loyihalar bo'yicha gabul gilish lozim .

Loyihalar mavjud bo'lmagan holda, issiglikka bo'lgan ehtiyoj, ya'ni issiglik
yuklamalar yiriklashtirilgan ko'rsatkichlar yordamida aniglanadi. Bunda yiriklashtirish
darajasi turli xil bo'lishi mumkin: alohida binolardan boshlab to shaharning turar joy zon-
alarigacha. Shunga qarab yiriklashtirilgan ko'rsatkichlar bo'yicha issiglik sarfini
hisoblash formulalar ko'rinishi va ularning aniglik darajasi ham turli xil bo'ladi. Issiglik
sarfini yiriklashtirilgan ko'rsatkichlar bo'yicha hisoblashda alohida olingan binolar bo'yi-
cha hisoblash eng kichik yiriklashtirishga
va eng yugori aniqlikka egadir.

Alohida olingan binolar uchun issiglik yuklamalarini quyidagicha
aniglash mumkin.

1.Turar joy binolarida isitish uchun sarflanadigan maksimal issiglik ogimi

Qi =Vi0 - (t —t,)a,Vt 1)

bu yerda gi-binoning solishtirma issiglik tavsifi, Vt/(m? °C), ichki va tashgi havon-
ing hisobiy haroratlari fargi 1°C bo’lganda binoning 1m?® hajmiga keltirilgan issiglik
yo’qolishi (adabiyotlarda tashqi havoning harorati to=-30°C uchun q; giymatlari kelti-
rilgan); Vr-binoning tashqi o’Ichamlari boyicha aniglangan hajmi, m3; t;- isitilayotgan
bino ichidagi havoning o’rtacha harorati, °C; t-isitishni loyihalash uchun tashgi havon-
ing hisobiy harorati, °C, QMQ 2.01.01-94 bo'yicha gabul gilinadi; a-tashgi havoning
hisobiy harorati t, = -30°C dan farqli bo'lganda kiritiladigan tuzatish koeffisiyenti.

Agarda isitish uchun sarflanadigan maksimal issiglik ogimini yashash maydoniga
nisbatan aniglash lozim bo'lsa, unda (1) formula quyidagi ko'rinishga keltiriladi:

Qimx = K,0; (t; —t)a,Vt (2)
bu yerda Fyasn= V1/K; -yashash maydoni, m?; K = V1/Fy.g - binoning hajmiy koeffisi-
yenti, m3/m2,

Yashash maydoni Fy.s, kvartiraning foydali maydoni F; orgali ifodalanishi mum-
Kin:

Fran = F K,,m?

bu yerda Ki= Fyash/Fr kvartiraning o'lchamsiz rejalashtirish koeffisiyenti.

Jamoat binolarda isitish uchun sarflanadigan maksimal issiglik ogimi, tashqgaridan
infiltratsiyalanadigan sovug havoni gizdirishga sarflanadigan issiglikni hisobga olgan
holda aniglanadi

Q... =11V,q,(t, —t )1+ u),Vt 3)

bu yerda p-tashgaridan infiltratsiyalanadigan (dyeraza, devor tirgishlaridan sizib

kiradigan) sovuq havoni qizdirishga sarflanadigan issiglikni hisobga oluvchi
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koeffisiyent, u=0,1+0,2 ga agarda so’rma ventilatsiyasi mavjud bo’lgan binoda
tashgariga chigarib yuborilayotgan havoning sarfi issiq havo uzatish yo’li bilan
qoplanmasa va p=0 ga agarda binoda havoni uzatish ventilatsiyasi ko’zda tutilgan bo’lsa.
2.Jamoat binolarida ventilatsiya uchun sarflanadigan maksimal issiqlik ogimi:
Qumx =V70,(t —t))Vt (4)
bu yerda g,- binoning solishtirma issiglik- ventilyatsiyasi tavsifi, Vt/(m3 °C).
3.Turar joy binolarida isitish davrida issiq suv ta’minoti uchun hafta davomida
sarflanadigan o’rtacha sutkadagi o’rtacha issiqlik oqimi:
Q,, =mq c(t, —t,)/(24 -3,6),Vt (5)
bu yerda m-aholi soni; g"um-isitish davrida bir kishi uchun sutka davomida issiq
suv sarfi, kg/(sut. kishi), QMQ 2.04.01-98 bo'yicha gabul gilinadi; ¢ -suvning solishtirma
issiqlik sig'imi, c=4,187 kJ/ (kg-°C); tn — iste'molchilarning issiq suv ta'minoti tizimga
keladigan suvning harorati, DC, odatda 55°Cga teng deb gabul qilinadi; t — isitish dav-
ridagi sovuq (vodoprovod) suv harorati, °C, ma'lumotlar bo'lmagan holda 5 °Cga teng
deb gabul gilinadi.
Issiglik sarfini yanada yiriklashtirilganroq ko'rsatkichlar bo'yicha hisoblashda sha-
har va boshqga aholi yashash turar joy tumanlari uchun quyidagicha anigiash mumkin.
1.Turar joy va jamoat binolarini isitish uchun sarflanadigan maksimal issiglik
ogimi:
Qi = Ao AQL+ k), VL (6)
bu yerda: go—turar joy binolarining I m? umumiy maydoniga sarflanadigan maksimal
issiglik ogimining yiriklashtirilgan ko'rsatkichi, Vt/m?2, QMQ 2.04.07-99 bo'yicha gabul
gilinadi; A-turar joy binolarining umumiy maydoni, m?; k; — jamoat binolarini isitishga
sarflanadigan issiglik ogimini hisobga oluvchi koeffisiyent; ma'lumotlar bo'lmagan holda
0,25 ga teng deb gabul gilinadi.
2.Jamoat  binolarida  ventilatsiya  uchun  sarflanadigan =~ maksimal
issiglik ogimi:
Quumx = K, K, AVt (7)
bu yerda K,-jamoat binolarini ventilatsiyasiga sarflanadigan issiglik ogimini
hisobga oluvchi koeffisiyent; ma’lumotlar bo’lmagan holda: 1985 yilgacha qurilgan ja-
moat binolari uchun — 0,4; 1985-yildan keyin qurilganlari uchun esa -0,6 ga teng deb
gabul gilinadi.
3.Turar joy va jamoat binolarini issiq suv ta’minotiga sarflanadigan o’rtacha is-
siglik ogimi:
1,3(a + b)(55 - t,)
24 -3,6 ‘

Q. Vt (8)

yoki
Q,, =0q,m,Vt (9)
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bu yerda a — issig suv ta'minoti bo'lgan binoda yashaydigan, bir kishiga bir sut-
kada harorati 55°C bo'lgan suvning sarflanish me'yori, 1/sut, QMQ 2.04.01-98 bo'yicha
gabul gilinadi;

b — jamoat binolarida issiq suv ta'minotiga 55°C haroratli suvni sarflanish
me'yori, 1 kishiga 25 1/sut ga teng deb gabul gilinadi;
Qg - bir kishi issiq suv ta'minotiga sarflanadigan o'rtacha issiqlik ogimining yiriklashtiril-
gan ko'rsatkichi, Vt, QMQ 2.04.07-99 bo'yicha gabul gilinadi.

2. Iste'molchilaming o'rtacha issiglik ogimlarini aniglash

Iste'molchilaming ma'lum bo'lgan sarflanadigan maksimal issiglik ogimlari bo'yi-
cha o'rtacha issiglik ogimlarini aniglash mumekin:
b) turar joy tumanlarini isitishga sarflanadigan o'rtacha issiqlik ogimi:

t —t
i m’ V 1
t -t t (10)

i 0

Qin :Qimix

b) shunga o'xshash ventilyatsiyaga sarflanadigan o'rtacha issiglik ogimi:

t. -t
TVt 11
_— (11)

bu yerda ts- hisobiy davr uchun (oy, isitish davri) tashqi havoning o'rtacha harorati,
°C, QMQ 2.01.01-94 bo'yicha gabul gilinadi.

Isitish davri bo'lImagan vagtda aholi yashash joylari turar joy tumanlarining issiq
suv ta'minotiga sarflanadigan o'rtacha issiglik ogimi

Qi = Qo p, VIt (12)
55 —t,

bu yerda t5; — sovuq (vodoprovod) suvning isitish davri bo'lmagan vaqtidagi ha-
rorati (ma'lumotlar bo'Imagan holda 15 "C ga teng, deb gabul gilinadi), °C;

 — isitish davri bo'Imagan vaqtda isitish davriga nisbatan issig suv ta'minotida
suv sarfi o'zgarishini hisobga oluvchi koeffitsiyent; ma'lumotlar bo'lmagan holda turar
joy sektori uchun 1,0 ga (kurort joylarda B =1,5), korxonalar uchun-I,0ga teng, deb gabul
gilinadi.

Ma'lum bir davr uchun (sutka, oy, isitish davri, yil va h.k.) isitish, ventilatsiya va
issiq suv ta'minotiga sarflanadigan issiqlik migdoilarini quyidagi ifodalar yordamida
aniglash mumkin,

Hisobiy davr uchun o'rtacha sutkalik issiglik yuklama:

— binolarni isitishga:

va :ermx

Q,, =86,4-Q,,,kJ /sut (13)
—Dbinolarning ventilyatsiyasiga
Q, =36-2Q,, kJ /sut (14)
—isitish davriga to’g’ri kelgan sutka uchun issiqlik ta’minotiga
Q,, =86,4-Q,, ,kJ /sut (15)
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—isitish davriga to'g'ri kelmagan sutka uchun issiglik ta'minotiga
Q. =86,4-Q. kJ /sut (16)
bu yerda Z- sutka davomida ventilyatsiya tizimining o'rtacha ishlash vaqti
soatlarda (jamoat binolari uchun ma'lumotlar bo'lmagan holda 16 soatga teng deb gabul

qgilinadi).

Quirilish usullari va vositalari bilan energiya tejamkorligi
1-amanuit mawizynom:
Slccu 1eBOP OPKAJIM NCCUKIUKHU YTKA3UJIUIIIH.

Nm maxkcagm: TYCYyBUM KOHCTPYKIUS DJIEMEHTIAPUHU TAaIIKWI 3TYBUHU
MaTepuajyiap MabIyMOTJIapu Ba YJIapHH TaBcUPHUIaH Keaud YMKUO MCCUKIHMK
KOIJIaMacu KaTjaMu €K acOCUH KaTjaaM KaJIuHJIMIMHUA aHUKJIall.

Acocuit ugpooanap eéa d6o2nukiuxaap

Hccuknnk OKUMHUHHUHT 3UWINTH KHAMAaTH

A A
=—=(t, -t,)= —At
q 5(1 2) 5

_t4
o, O 0
%2, 9%

-1
11 /12 /13

q:

d ld 2
Q = 4zAAt %
)
Oxupru TeHriamanad tp Ba t3 KHAMaTJIapuHUA TOMUILI MYMKUH:

t =t 2 t, =t % t %
= -q— = -q— = +q—
2 1 ﬂ, 3 2 ﬂ, 4 ﬂ,

1 2 3

Hccukink OKUMHUHHUHT 3UWINTH KUMMaTHu

1
q = w—l(tﬂl(!l - tJICZ ): k(tﬂlcl - tﬂl{!z )
= Ly

a, 1 a,

Xapopatnap dapku
1 5. 1, q 1
t, -t =q—;t -t_=q— ;t -t =q— ; t -t =-—
1 1 al 1 2 l 2 2 az 3 2 T azds

Nccuknuk y3aTuin Ko3QppuuueHTn KuiMaTu
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+
a,d

MucoJr.

Typap-xo¥ yHHHUHT y4 KaTJIaMJId TalllKy NaHen AeBopu yuyH (1-pacm) kepaM3uT
OeToHJaH OYJraH UCCUKIIMK KOIIaMacu KaTJaMUHU Oy x AHUKJIALLL.

bownanzuu mavaymomnap

Nuku xaBo Xapopatu t,y =20°C, Talmku XaBO XapopaTu tryy = -28°C, UCUTHII
MaBCyMH YYyH TallKM XaBOHHM ypTadya Xapopatu t,y = -7,8°C, ucuthmr MaBCymMH
napomuisinrun 280 cyrtka. Hamummk 30omacm — 2. MarepHajUIapHUHT HMCCUKJIUK

YyTKa3yBUaHIUK K03 duimentiapu KuitmaTiapu wiosa 0yitnua, KMK 2.01-04-97.

125 Oy 95

1-pacwm. [Tanen aeBop Ty3WIIUIIH (CXEMACH)
1- xom rumTim aesop ( p =1800 kr/md);
2- xepemsut 6etoH (p =800 kr/m3); 3- oxak-Kymiu cyBoK (p =1600 kr/m?).
Eunm
CaHuTap-TUTMEHUK IIapTiaap OYilmya 3apypuil MCCUKIMK Y3aTHIIra MHUHHUMAI
KapIIMIUKHU TOMIAMU3.

HenTtuim 1aBpyuHUHT rpagyc-CyTKa KUMMAaTH TAIlIKWII 3TA I,
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B = (tua tun) Zun= (20+7,8) 280 = 7784 rpan.cyr.

DHEPTUS TEKAMKOPJIMK IMapTiapu OYinda WCCUKIMK Y3aTHINTa KapIIHIAKHHA
Tonamus R,™ = 2,4 M*°C/Bt. Oxupru KuiiMar Karra 6y1m6 XucoOnanaam, IyH|HT yayH
YHU UCCUKJIMK y3aTUIITa XUCOOUI KapIuiauk cudaTtuna kadbyn Kuiamus.

TycyBUM KOHCTPYKIMSHU UCCUKJIMK Y3aTHILTa XUCOOUI KapIIMIIUTH

2,4=1/8,7+0,125/0,8 1+ 8,1,/0,301+1/23

Oxwupru HHUCOATIaH Oz, = 0,589 m HU Tormamu3 Ba 0,6 kuiiMaTrada sSXJauTIIaMM3.

1 — macaua.

JIEBOPHUHT MYKU CUPTHAA 0XaK — TOIIKOJUIU (1IJ1aK) CYBOK KHJIMHTaH
Kanuuauru § =3cm (A=0,4 kxan /mcoar rpajn ) rumtim aeBop (A = 0,7 kkan/mcoat rpaj
). Tamku xaBo XapopaTu tray = -28°C, nuku 3ca tyy = 20°C. TYCUK KanuHIUTUaaru
Xapopar y3rapuiiud rpauruHd KypuHT, arap JICBOPHUHT TAIlIKK Ba HYKU
CUpTIapuIary UCCHKIHUK OepHIl KOAPGUIECHTIAPH TETHUILINYA  Olram = 20 Kkan/m? coat
rpan. Ba Owe= 7,5 KKaJI/M*coatrpai. oyica.

2-MacaJa.

Tamky XaBOHUHT XapOpaTH tryy = - 10 °C Oynranna kamuamura 6=51 cm (A=0,7
KKaJl /M coaT Ipajl) FUIITINA JEBOPHUHT UUKH CUPTH XapopaTH Ty =13,9 °C ra TeHr.
Tamky XxaBo XapopaTu t ray = - 28 °C rauya nacaranja T,y HU KUAMAaTAHU aHUKJIAHT ,
arap MYKH XaBO XapopaTu y3rapMaca MUKH Ba TAIIKU CUPTIAPAArd UCCHKIUK OSpHIIl
KO3 PUIIMEHTIapU TETUIIITNYA Oy =7,5 KKaJI /M? COAT.TPajl Ba Oy = 20 Kkay/m?
coar .rpaj oynca.

3 — Macaaa.

VY3yunuru Sm, Oananaurya 3M Ba KanuHiauru 6 = 250 MM Oyiran FUmT AEBOP
OPKaJId UCCUKJIMK MYKOTWINIINHU aHUKJIAIlL, arap aeBop cuptiapuaa t; =20 °C Baty = -
30 °C xapopatmiap ynuiad Typuiras 6yica. FUIITHUHT UCCUKIMK YTKa3yBYAHIUTH A =
0,6 Bt/(m.rpan).

4 — MacaJa.
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JleBop MarepuaiMHU MCCUKIUK YTKa3yBUAHIUK KOI(PPUUMEHTH KUMUMATHHU
aHWKJIaHT, arap Kamumaaurd 6 = 30 MM Ba xapopatmmap dapku At = 30 °C Gynranga
UCCHUKJIMK OKUMU 3UYWINTH q=100BT/M2 oyca.

5 — Macauaa.

Kanuumuru 6 = 0,5 M Oynran siccu mamoT J1€BOp OpKajiH YTa&éTraH HCCUKJIUK
OKUMU 3UYIUTHHY aHUKJIAHT Ba XapOpaTIaApHUHT XAKUKUM TaKCUMIIAHUIIMHU TOIWHT,
arap Talllky cuptiapaa xapopatriap terununya t; = 1000 °C, t; =0 °C Ba maMOTHUHT

UCCUKJIUK YTKa3zyBYaHIHUK kKoddduuuentu A = 1,0 (1 + 0,001 t) Bt/(m.rpan) 6ynca.

2-amaliy mashg’ulot:
Muxandislik tizimlari bilan energiya tejamkorligi

2-amaliy mashg’ulot: 1-mmucoJ.
Kvadratik konunga b?ysunadigan chizikli kamayish bosimidan yukori b?lgan
kuvurdan okayotgan suvning chegaraviy tezligini aniklang.
Xisob jarayonida suvning xarakati - =75°C,kuvurning ekvivalent notekisligi (gadir-
budurligi) Reg0,5mm.

Yechish
Amaliyotda bosimining chizikli kamayishi kvadratik konunga b?ysunadi:
Bunda Reynolds chegaraviy soni.

R 7 4er=568 i;
k3
Suvning tenglamasi =75°C bo’lganda(4-ilovadan olinadi).uning kinematik
kovushkokligi:
9=0,391-10° m?/’s
Kuvurdan okayotgan suvning chegaraviy tezligi:

0 uy=568 S 268:0391:10° g qa4 s,
k 0,0005

3

Yechish
Nisbiy issiklik yuklamasi. tiasng-70C bo’lganda:

& (tum- tTaLu)= (7+32) =§=O,5BT.
Q, (tum.x- t) (18+32) 50

Q=

T 01=t”q8+(7 01-t”q8)°Qo:18+(150-18)'0,5:18+66=840C.
¢ 052t (+ o-tuas)-Qo=18+(70-18)-0,5=18+26=44°C.
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3-misol

["cermiT KOMOMHATUHY UCUTHII BEHTHIISIUS Ba TEXHOJIOTHK dXTUEKIIAPU YUYH HC-
CUKJIMKHUHT cappu anukiaHcuH. KomOunatHunr ynymaopauru:P1=6,25 1/coar, reemr
Ta€pian yayH UCCUKIUKHUHT commTrpma capdu 1=1,35 I'’Koyn TonHa ucutunaér-
raH OJOKHUHT TAIUIKH XaKMHU Vi =45-10°M° BeHTHIAMsnanran ounonap xaxmu 80%
HU TalIKWI KWwiagu. BuHONapHU HCUTHIN y4yH HCCUKIMKHHUHI COJUINTHpMA caphu
00=0,2B1/M’k.
BeHTUIAMs ydyH COMMIITUPMA Capd (eer=0,3BT/M>T. TEXHONOTHMK Ba XCEKAIHMK
MauIIui 3XTUEKITApU yUyH Uccuk cyB cappu C.~=6 Kr/c.
VICCHK CyBHUHT (epTada XapopaTtH tyc cys=50°C.
CoByk cysHukH t..=10°C
t,,=20°C xOHa MYMIarK XaBO XapOpaTH y4yH TAIIK{ XaBo XxapopatH t,,=-25°C.
Ucutknuauar UK Z=0,96.
CyBHuHr uccukimmk curumu —C, =4186 KIK/kr.

TexHOJIOTUK 3XTUEKIIAP YUYH UCCUKIIUK capdu:
Q:ex=278-10%.9-p1=278-10%6,25-1,35=2,35-10°Br.

Hcuruin Y4YH UCCUKIINKHHUHT cap(bH:
Que=0o Vram(te-tr)=0,2-45-10%45=405-10°Br.
Quer= GserVram (tua-t:)=0,3-45-10%45=607,5-10°Br.

Hccuk cyB TAabMUHOTH YYYH UCCUKIMKHUHT cepTada cap@u.
Que=CeCre(tue-t)/Z,=6-41,86(50-10)/0,96=1046-10"Br.

Hccuk cyB TabMUHIIAIITAa UCCUKIIUK XHUcoOai cappu

Quex=2-Q,c=2-1046-10°=2092-10°Br.

W ccuKIMKHUHT yMyMul cap@u.

QyM.CzQTeX+QI/IC+QI/IC+QBI/IH+QI/IC.X=
= 2,35-105+405-10%+607,5-103+2092-103=5444.10°Br.

4-misol.

Huamerpu 359mm, y3ynmurum 200M, KyBypaaru CyBHUHT caphu Oup Xui
OcenraHza yHUHT OOCUM KaMalWIIM HeYa MapTa OLUTaHJIMTMHUA aHUKJIAHT. Arap KyBYyp-
JIApHU Y30K UIIaTragjaa mapTid HOTEKUCTUK OanaHamru K1=0,2MM J1aH K;=2MM rada
OllICa KYBYPHUHI MaxaJJIMi KapuinK ko3 duuenTu iuruaaucu X=10ra TeHr.

Yechish
K31 Ba K naru rugpaBiuk uim ko3hQrueHTu;
4 1=0,11-(x1/d)°?°=0,11-(0,0002/0,359)°%°=0,0169.
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2 2=0,11-(k/d)*25=0,11-(0,0002/0,359)°25=0,030.

K;Ba K, naru 60CUMHHUHT KaMalHnIIIN.
_ A 21020+ 0 )P |

6 1= ’
P 2d
5 _ A, e10%(0+ 1 )P,
2= )
P 2d

Bocum xamaiinm HucOaru;l1a.

>3d
AL+ —)
S A, (L+10) _ A, = A+ Z3d  0,03.2000 +10+0,359
Sy AU+L) A+ Z3d) A0+ Z3d  0,0169 «2000 + 10« 0,359
A

2

Muxandislik tizimlari bilan energiya tejamkorligi

1,711a

Isitish, ventilyasiya, issiq suv va elektr ta’minoti tizimlarining iqtisodiy
ko’rsatkichlari. Qiymat ko’rsatkichlari bo’yicha iqtisodiy variantni aniglash. Muqobil
energiya manbaalaridan foydalanishni tahlil gilish.

Hcenkiamk TAbMMHOTH TU3UMUHMHT HII PEKUMJIAPUHA TAXJIMJI KHJIUIIL.

Huw Mak;caou.'HCCI/IKHI/IK TAbMHWHOTH TU3UMHUHHHI U1 PCKUMIIAPUHU TaXJIAJI KAJIAIII.

Acocuit mywiynuanap ea 602nukiuKap

PexynepatuB HMCCUKJIMK ~aJIMAIITUWIAPHU KOHCTPYKTHUB MCCHUKIUK XUCOOH

anmapaTHUHT OepWwiiraH HCCHUKJIMK Maxcyigopiauru Q Oyiinua 3apypuil MCCHKIMK

aJIMaIlIMHUII F03aCUHU F, YHUHT aCOCUI KOHCTPYKTHUB XaPAKTEPUCTUKATAPUHUA aHUKJIALI

Ba OKWJIOHA KOMITAHOBKAaCHMHHU TaHJ]AlIJaH wubopar Oymamu. XwucoOsall HWKKUTA

TCHIJIaMaHU 6I/IpFaJ'II/IKI[a cuyuiira acocCjlaHTaH: HCCHKJIUK OajlaHCM TEHIJIaMacH Ba

UCCHUKJIMK y3aTHUII TeHriaamacH. Vccukiauk OalaHCu TeHI1aMacu KU3UTYBUYU
TallyBYMJaH OEpuUiiTaH Ba COBYK HCCHKJIHMK TAllyBYM TOMOHHIAH KaOyim
UCCUKJIMK MHKAOPJIApH TEHIJUTU aHWKJIaHaau, OyHOaa atpod MyxuTra
HUYKOTHIIUIap KUYMK Ba YJIapHU 3bTUOOPTa ojiMaca XaM Oyiaiu.

HNccuknuk tamryBuwiap y3 arperar XOJIaTJIApUHU y3rapTUpManuras

aJIMallITU4Iap YYyH UCCUKIIMK OalaHCH Kyluaarnya €3umiau:

Q= Gl(hll'hl//)=G2(h2//'h2/);
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€K1
Gicpi(t-t1")=Gocpa(ty-t);
KoHnpeHcarust yayH
G1r=GCra(ts"-t?);

Oy epna

Q — amnmapaTHUHT UCCUKJINK MaxCyJII0pauTH, KBT;

G1, G2 — MCCUKIIMK TalTyBYMJIAPHUHT MaccaBuil capdiapH, Kr/c;

h,, h/, h), h) — UCCHUKJMK TalllyBUMJApHH ammaparra KUpHUII Ba YWUKHILIJIATH
SHTaNbNUsIIapu, KXK/Kr;

t/, t/, t,, t; — WCCHUKJIWK TaITyBYMJIAPHU allllapaTra KAPHUII Ba YUKHIIIATA
xapopatiapu, °C;

Cp1, Cp2 — HCCUKNTHMK TalTyBUYMJIAPHA UCCUKJIMK CUFUMITapH, KXK/KT;

I — (ha3oBUil y3rapuin HCCUKIUTH, KK/KT;

G1, Cp = C — HUCCUKIMK TAlTyBUMHUHT CYB KBUBAJICHTH.

I/ICCI/IKJ'II/IK AJIMalIrn4jiap y49yH UCCUKJIMK y3aTHUII TCHIJIaMaCH:

Q = KFAt
Oy epaa
K — nccukimmk yzarum koddduuuentu, KBT/M?K;
At — FCCHKJIMK TaIlyBUMJIAp YPTacHAary yprada xapopatiap dapku, °C;
F — HCCUKJIMK aIMAILIMHUII F03acH, M2.
1-macaana.

VIOHM3MCUMOHHUHT 03acCH KUHMAaTHHU Ba KaMEPAaHWHT TallkKd Ba WYKH
CUPTHUJIaTH  XapopaTjiapHU aHUKJIAHT. WIOHWU3UCUMOH KyBYpJAapUHU  TEPMHUK
KapUIWJINTHHA HHOOATra OJIMHMACHH Ba XUCOOJIAI YIYH SICCH JACBOP OPKAJIN HUCCHKITHK
y3aTuil uphoaacy KyJIJIaHUICHH.

bepuaran:

Kamepanaru xapopat — t1 = 80 °C;
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Xago xapopatu — t, = 10 °C;
byr 6ocumu — p = 0,3 MIIa;

Byrnan KyByp 103acura HCCUKIUK Oepuill KOdQOUIIMEHTH «, = 5100

Kamepana wunpma KyBypJaH XaBora HCCHKJIUK — OCpHII

Bm
m2’c

=11

2 1

XaBOIIaH KaMCpaHHUHI' HW4YKH H03aCura HCCHKIIUK 6epI/IHI

Bm
m2c

Kamepa pgeBopuman artpod MyxuTra HUCCHUKIMK Oepuin

Bm

20
m-- C

4

N
I

Kamepa neBopu matepuanu: KU3uia FULIT;
Kamepa nesopu kamurmuru: d; = 180 mwm;
Nzonsiiust Matepuanu: acOOLEMEHT CYBOK;
W3onstiusa Kanuamura — d, = 25 MM;

Kamepa neBopu 103acu — F,= 160 M2,

2-MacaJja.

20 !

C

Kod(ppunneHTH

Kod(pbunueHTH

ko3P hunreHTn

\/ N X e N N
tzi////tl////// (nap
Ve

Konpnencatopia N Ta TOpU30HTaN KyBypJap KaTopu KYHAAJIaHT KajaaM S, OuiaH

MabJIyM TapTuOnaa xoiiamrad. KyBypJapHUHT TallKd AUAMETPU — Diay, y3yHIUTH |

ByrHUHT OMpUHYY KaTOP KyBYpJIapu OJAUIATH TE3JIUTH — O, IEBOP Xapopatu — 1y, 6ocum
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— P. Xap Oup katopaaru KyBypiap COHM — M, TYWUHTaH OyF OOCUMH P Ba TYHUHTaH OYyF
Ba JIeBOp Xapopatiapu (apku twyi — ty 60fnam (TyruiaM, my4yok) OanaHudru Oyinua
y3rapMamu.

AHUKIIaHT:

1. bByryn Oofmam (Tyruiam, Ty4oK) YUYyH VypTaya HCCUKIUK OepuIl

KO3 bULIMEeHTHHN (07 , BL] .
C

2 'O
2. bornampaa KoHIeHCalUsIIaHTaH OYFHUHT YMYMUN MUKJIOPUHU (GZ : K% Oam)

3. buUpuUHUM KATOPHUHT HCCUKJIWUK Oepuin kodpduuueHTuHn Oofnamra
KMPHUIIIATU OyF TE3IUIUTA o = f(w) Ba OOCHMUTA o = f(p) OOFIMKIMIUAArH rpadMruHU

KYPHUHT Ba Y3TapUIIIMHU TaXJIAJI KUJIVHT.

3-MmacaJa.
250 Tt/cytr xyHrabokap &runu 25 °C pman 70 °C rava KU3WTHIIL YYYyH
doitnananaétran BepTUKal KOOMK-KYBYPJIM MCCHUKJIMK ajMaIllTMYHU XHCOOJAHT.

Kuszutysun cyB 0yru P=0,2 MlIla 6ocum octuaa OepuisinTH.

Isitish, ventilyasiya, issiq suv va elektr ta’minoti tizimlarining iqtisodiy
ko’rsatkichlari. Qiymat ko’rsatkichlari bo’yicha iqtisodiy variantni aniglash. Muqobil
energiya manbaalaridan foydalanishni tahlil gilish.

Hcenkank TAbMUHOTH TUBUMUHMHT U PEKUMJIAPUHN TAXJIHJI KHJTUIIL

Hwu MalqcaOu: I/ICCI/IKJ'II/IK TAabMHUHOTH TU3UMHWHHUHIT U PCKUMJIAPHUHHN TaXJIWJI KWJIHIII.

Acocuit mywiynuanap ea 002nuKiuKap
PexkynepatuB HCCHKJIMK aJMallTMWIAPHU KOHCTPYKTHUB HCCUKIUK XHUCOOH
anmapaTHUHT OepWwiiraH HCCHUKJIMK Maxcyigopiuru Q Oyiinua 3apypuil MCCHUKIHK
AJIMAIIMHUII F03aCUHM F, YHHHT acOCHii KOHCTPYKTHB XapaKTEPUCTUKAIAPUHHU aHUKJIaIl
Ba OKWJIOHAa KOMIIAHOBKaCHMHHU TaHJalJaH ubopar OYymamu. XwucoOsalll HKKUTA
TEHIJIaMaHU OWprajvkia €4yHuIlIra acoCJaHraH: HCCHKJIMK OajaHCH TEHIJIaMacu Ba

HNCCUKJIMK Yy3aTHUII TCHIJIaMAaCH. I/ICCI/IKHI/IK OajaHCU TEHIJIaMacH KU3UTYBYU UCCHUKIIMK
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TallyBUYMaH OepuiraH Ba COBYK MCCHKJIMK TallyBYM TOMOHHIAH KaOyJl KHJIHHraH
UCCUKJIMK MMKIOpJIapH TEHIJIMIM aHUKJIaHaad, OyHaa aTpod) MyXHTra HCCHKJIHK
HYKOTHIIIap KUYKK Ba yJIapHU 3THOOpra oimaca Xxam Oyaau.

VICCHKIIMK TallyBYMIIAp Y3 arperar XOJATIapHHH Yy3rapTUPMaiiiuraH HCCHKIUK
aIMaIIruiap YIyH HCCHKINK OalaHCH KyWnaarnda €3uyaIu:

Q= Gl(hll'hlﬂ)=G2(h2//'h2/);
EKn
Gicpi(ty-t2")=Gacpa(t"-t7);
Konngencanus yayH
G1r=G2Cpy(t"-ty);

Oy epna

Q — ammapaTHUHT HCCUKJINK MaxCyJIA0pauTH, KBT;

G1, G2 — HCCUKJIMK TalllyBYMJIAPHUHT MaccaBui capdiap, Kr/c;

h/, h/, h), h) — WUCCHUKJIWK TallyBUWJApHH ammaparra KUPHUII Ba YHUKHIIIATH
SHTaNbNUsIapu, KXK/Kr;

t/, t/, t,, t; — UCCHUKJIUK TalllyBYWJIAPHU allllapaTra KUPUII Ba YUKUIIIATU
xapopatiapu, °C;

Cp1, Cp2 — HCCHKNIHMK TalTyBYMJIAPHA UCCUKJTMK CUFUMITapH, KK/KT;

I — ha3oBUil y3rapuin UCCUKIUTH, KK/KT;

G1, Cp = C — HCCUKIMK TallyBYNHUHT CyB SKBUBAJICHTH.

I/ICCI/IKJ'II/IK aJMalirn4yjiap y4yH UCCHUKJIMK y3aTHUII TCHIJIaMaCH:

Q = KFAt
Oy epna
kK — nccukimuk yzarum xkoddduunuentu, kBr/m?K;
At — FCCHKJIMK TaIlyBUMJIap YPTacHAary yprada xapopatiap dapku, °C;
2

F— HCCHUKJINK aJIMalllMHUIIT FO3aCHU, M™.

1-macaJa.
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WIOHU3UCUMOHHUHT 103aCHM KUWMAaTWHUM Ba KaMEpaHUHI TallKKM Ba WYKH
CUPTHIIaTH  XapopaTiapHU aHWKJIAHT. WIOHW3UCUMOH KyBYpJapUHU  TEPMHUK
KApUIWJIMTMHYA UHOOATIra OJIMHMACHUH Ba XUCOOJAII YUyH SICCU JIEBOP OPKAJIU MCCUKIIUK
y3aTuil upoaacu KyJIIaHUICHH.
bepuaran:

Kamepanaru xapopar — t; = 80 °C;

Xaso xapopatu — t; = 10 °C;

byr 6ocumu — p = 0,3 Mlla;

Bm

2 0
m- - C

Bbyrnan KyByp 103acura HCCUKIUK Oepuill KOAQOUIIHMEHTH o, = 5100

Kamepana wumpma KyBypllaH XaBora HCCHKIMK Oepuil  Ko3hPuuueHTu

XaBoJlaH KaMEpaHWHT MYKH F03acura HCCHKIMK Oepuill Kodh UIIMEHTH

Bm

20
m-- C

a, =9 ,

Kamepa neBopuman atpod Myxurra HCCUKIUK Oepuil KodhPUIIEHTH

Kamepa neBopu Matepuanu: KA3uja FUILT;
Kamepa neBopu kammuuru: d; = 180 mm;
N3onsiiiust Matepuainu: acOOLEMEHT CYBOK;
W3oistius Kanueira — d, = 25 MM;

Kamepa neBopu 103acu — F, = 160 M2,
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t, map

OKHO
KOHIOeHcaT

>

74727

d,

Lt

2-MmacaJa.

Konnencaropsa N Ta TOpU30HTaN KyBypJap KaTopu KYHAAJIaHT KajaaM S, OuiaH
MabJIyM TapTHOaa xoitamran. KyBypiaapHUHT TaliKy JHaMeTPH — Dy, y3yHmmry .
ByrHUHT OMpHUHYN KaTOp KyBYpJIapH OJAMIATH TE3JIUTH — O, IEBOP Xapopatu — 1y, 6ocum
— P. Xap Oup karopaaru KyBypJiap COHM — M, TYyWHHraH Oy 60cUMH p Ba TYHUHTaH OyF
Ba JIEBOp Xapopatiapu Qapku ti — ty OofiaM (TymuiaM, Mmydok) OamaHpuru Oyhinya
y3rapManau.

AHUKIAHT:

1. byryn Oofnam (TymiaM, @y4yoK) Y4YyH VypTaya HCCHUKJIMK Oepuil

_  Bm
kKodhpueHTHHH (a,MZ-OC] .

2. bornamia KoHIEHCAIIUSIIIAaHTaH OYFHUHT YMYMUN MUKJIOPUHH (GZ : K% Oam)

3. bupuHuM KaTOpPHUHI HWCCHUKJIMK Oepuill KodPPuImeHTuHn OoFIamra
KUPHILIATY OyF TE3JIUTUTA o = f(w) Ba OOCUMUTA o = f(p) OOFIMKIMIMAATY TpadUIuHA

KYPHUHT Ba Y3TapUIIIMHU TaXJIWJI KUJIMHT.

3-macaJa.
250 T1/cyr xynrabokap €rmHu 25 °C pan 70 °C rava KHU3UTHII YYyH
doiinananaétraH BepTUKad KOOUK-KYBYPJIM MCCHUKIMK aJMAIITMYHU XUCOOJIAHT.

Kuszutysuu cyB 0yru P=0,2 MlIla 6ocum octuaa OepuiisinTH.
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3-amaliy mashg’ulot: MccHKJINK Y3HEPTUACHHU TAIIMIILIA SHEPTUsl TEKAMKOPJIUTH

W makcaau:
HNccuknuk SHEPrusCMHU TallUIIa SHEPrus TEKAMKOPIWIHA Macalajlapd Ba
HYKOTUIIITIApHU aHUKJTAIl YCIyOUHH YpraHUIIL.

S-MHCOJI.

VY3yunuru ¢ 6cenran Oup KyBypsid Tpan3uT Oyr y3zatumiu G(B1) 6yr capdu yuyn
xucobsaHrad. Arapia Oup Xuwi1 AMaMeTpiu 2 Ta Oyr y3aTull KyBYpHUHHU Hapajuied Xap
Ooup KyByp yuyH Oyr capdu xucoOuHU Oaxkapca OWMp XWUJ BaKTIard KamuTall Xapaxat
HEYya MapTa OIIa/IH. G2=0,5G1(By).

Xucobmanga UKKaja BapuaHT YUyH KyWUJarwiapHu OUp XWil KaOyJsl KHAJIaMu3:
0ocHUM Kamaiiumu ¢ p, Oup Xuj1 60cuM Maxajiuii 00CUM KamMaiuiu Ko3pPpuueHTu o Ba
OYTHUHT cepTaya 3UUIUTU Peepr.

Euynm
Xap uKKajga BapuaHT yuyH OyT y3aTHIll KyBYpHUHT JHAMETPH Ba COJIUIITUPMA 0O-
CUM KaMaMuIlu;

5
R1:R2:—p;
{1+ a)
0,38 0,38
di=Ag S . d= A 20
R,P (R,P )
d 0,5G 0738
d—2= (Tzso,s‘”*‘ =0,77;
1 1
6-mucoJ.

Juamerpu d=207mm, y3yrauru | =900M. ApmaTypainu KyByp CHHAIITa KaOyi Ku-
auarad. CyBHUHT opTukda 6ocum 0,8-1MIIa raya Z,=4 MuH n4maa cyB YMKapuIil.

CyBHHU ynkapu0 OcenraHiaH KeilmH cyB 0ocumu Tyma Oouutaan. bocuM Tymmin
BakTH 1+1,8MIla raua Z,=16 MUHYTHU TalIKui Kuiaau. by BakT opacuia 3aXHU KOYH-
puIIa yrKkaaura cyBiapaad W =20meTp cyB 60CHMHU TYIIUIIHN YUyH y3aTHO TypUJIaIu.
VY3aruui KyBypJaru CyBHUHT CU3H0 MOeKOIMII BAKTHHH, Y3aTHUIL KYBYP CUTUMHU Ooceiinya
CU3U0 MOEKOJUIIT BaKTUHU MaTepuajl TeTUIUIA OMpIUTHIAa CU3U0 MOEKOJUII BaKTUHU
aHMK/aHr. Marepuan xapakrepuctukack M=/ d ra.
CYBHUHT cu3u6 oekomumu W= 20 1.

Euyu
bepunran.d=207mn=0,207wm.
=900m
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Z 1=4muH
W.=701
Z,=16MuH
W =20n
M=d-|

3 60 (W4 - We) 3 60 (70 - 20)
B Z2+ 71 16+ 4

=150 n

Ve

3,14 + (0,207 )% + 900
4

V=Ixd’x//4= =30,3m°

¥Y3aTuim KyByp CUTMMH TETHIUIM CYBHUHT MO2KOIMII BaKTH:
3

Ve _ 150 =495 n/m
Vv 30,3

KyBypHUHT MaTepuan XxapakTepUCTUKACUTa TETUIILTA HOeKOJIUII BaKTH.
% 150

c - ——— - 081n/M?
d¢ 0,207 «900

7-MuCOJI.
VTran muconumusra Taanykiu 6yiaran, abcomor 6ocumu Po=1,1 MIla 6yaran
KYBYPHUHI XaBO XaXKMHHHM aHUK.J[emMak OW3 XaBO XaXXMUHUHT OXHPrH aOCONIOT
O0OCHMUHU XUCOOTANMU3.

Eunm

Po=1,1 MIIa

Ps=0,9 Ml a.

CyBnapHUHT CU3U0 UYKOJUIIHN , HAaTHX)acua [Z1/60] KyBypaaru xaBo XaXMu KEHTasi/Iu.
by unkapwiiran cyBnap xaxxmura Wo.

Voxnp:VG"'Vc"'GZ—Ol— W = 8L,

bynnan kelinH bolnb-MapuoT KOHYHUTa acOCaH.
P6‘V6:P0(V6-60).
\V=060ePy _60e11 _

= =330z
Po — Ps 1109

AoOcomoTr 6ocuMHUHT XaBo xaxkmu Pp=0,1MIIa.

VO:V5 e Pgs _ 330 «0,9
Po 0,1

= 2970 7 =297 m°

8-muco.I.
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WNkku moroHaau TapMOK UCUTKHYM XucoOMaHCHH. Q;,=50MBT, YHuur ®Ku
R.40,98, P.,=0,25MI]a, t,,=200°C. h;,»n=2870 KXK/KT.
Kyiin ucutruyary OyFHUHT MapaMeTpu
PT,H1=0,1MHa. tT,H1=120°C.
h; .1=2870 KXX/kr

V3artum KyBypHAaru TapMok cyBu xapoparu 120°C
( =533 KXK/kr)
t,=420°C
t,=65°C.
Kylin uCUTIUY1an KEWUHTY TapMOK, CYyBUHHUHT Xapopaty t,,=4,19 kX/kr. t,,=95°C

Euni

Tapmok cyBUHUHT capdu

3
WT.C: Quu_ _ Q. = 50 » 10 217 xe | c.

hy —hk (ty—tc)eCp (120 —65)e 4,19
HcuTtruaiapHUHT UCCUKJIMK FOKIJIaMallapH.

W, e=(tru-t) - Cp=217(95-65)-4,19-10°=27,27MBr.
Qru2=Wio(trut) Cp=217-(120-95)-4,19-10°=22,7 MBT.

Kyiin ucutruunaru Oy capdu.
- Qm.ul'WmK _ 27270

Tu.1— = =1178 xe /¢
(hmu2—hm1) (2780 —419 )-0 98
FOxopu ncutkuunaru 6yr capdu
pgS 2 Wne 27210 ~993 xe /¢

(hmu2—hm1) (2780 —533)-0,98
Br/(M*K) xoapdunuenty. UYSHHUHT MCCUKIMK YTKa3yBYAHIUK KOd()PHUIHEHTH

90 B1/(m'K), nenomamornuku 3ca — 0,29 Br/(m'K).

4-amaliy mashg’ulot: Quvurning issiglik izolyasiyasi samaradorligini
aniqglash.
Quvurning issiglik izolyasiyasi samaradorligini aniglash. To'yingan bug'ining bug’
quviridan sirqishlsr qug’ yo’qotilishini hisoblash. Kondisionerning mahsuldorligi va
foydali ish koeffisientini aniglash.
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Nmpan maxcan: Viccukinuk TapMOKIapu HCCHUKIMK YTKazruuigap (KyByp)
M30JIALUACH KOHCTPYKIIUSICUHY TAIIKUJI 3TYBUM MaTepUaiap MabIyMOTJIApUJIaH KeIro
YUKUO UCCUKIIMK KOTUIAMACUHUHT KATJIaMU KAJIMHIUTUHY aHUKJTAIIL.

Acocuii ugpooanap ea do2ruKIuKIap

Acocuil W30JSIIMS  KaJWHIIMTH HCCUKJIMK WYKOTHUIIJIAPDHA Ba H30JALUOH

KOHCTPYKIUSIHA KaJUHJIUTU camapanopiuruau xucobnampga KMK Oyiinua xaOyn

KWINIIT pyXxcar Oepwiaau €KW UCCUKIWK WYKOTUIIIAp MEbEpiapuiaaH Keaud 4YuKuo

aHUKJIaHAU:
272, IR _4q
5143 = dH
2
Oy epna
A, - accoCHil W3OJSIMOH KATJIAMHHHT WCCHKIUK YTKa3yBUAHJIUK KOI(D HUIEHTH,
Bt1/(m-°C).

¥ R - U30JISLMS KOHCTPYKIMSCUHUHT TepMUK Kapimiury, (M-°C) /Bt ;

ZR:”—O

Typ - UICCUKJIMK TAlllyBYMHHMHT XUCOOUH ypTada HMILIMK xapoparty, °C;
to - aTpod MyXUTHUHT XHCcOOUiT Xapoparu, °C;

Ou - UCCUKJIMK WYKOTUIILIAp MeBEPHU, BT/M, skaaBangaH oJIMHAMIM;
Oram - MICCHKIIMK YTKA3TUYHU TAIIKK JUAMETPH, M.

AcocHii  HMCCUKJIHMK UW30JSLMOH KOHCTUPYKLUMS  KaTJaMMHM  TaHJIanjaa
KyAHuJarujapHd MHoOATra OJUII 3apyp: KaHA/UIM Ba €p yCTHAa YTKa3uiraHaa acocui
MCCHKJIUK M30JISLUOH KaTaaMuau 3udiiry 400/Kr/M° 1aH I0KOpH 6YIMarad Ba HCCUKJIMK
yTkazyBuaniauru 0,07 B1/(m°C) nan rokopu OyIMaranv TaHJIaHaIH.

Muco.r:
1. Kanammm (210%x120 mM) yTKazunrad 1uaMeTpy dray = 400MM 1M HICCUKJIHK Tap-

MOYWHHHI UCCHUKIIMK U30JIIIMOH CaMapaaOpJIUTIMHA aHUKJIAHT .
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bepyBum KyBypaaru TapMOK CyBUHUHI ypTadya MMILIMK XapopatH ty,1 = 86 °C, typ
=46°C.

Uccuknuk yTkasrud (KyByp)HUHT YKUHUA ETKU3WIMIT 9yKypauru h = 1,2 m.

Tynpoxk KyMOK TyNnpoKJIu €p (CyTrJIuHKH), MaccaBuii Hamiuru 12% rauva 6ynranaa
syuiary 1200 xr/ve,

Tynpox xapoparu t o= 3 °C. U3onsauus tymakcumon (Mat) MC - 50 mapkanu cus-
TETUK OOFIIOBUMIIAPIIM IIWIIA [ITANeNb ToJajlapAaH KAJINHTaH, 3UYJIaHUIIHA HHOOaTra
OJITaHJIa KAJIMHJIUTHU Oy, = 0,1M, Kortama KatiaaM Opu3oiaaH 2 KaTiaaMid O = 0,008 m.

2. By macananu Excel Mmyxutrnaa eqnicu.

Acocuil n30J1Us KATJIAMUHU UCCUKJIMK YTKa3yBYaHIUK KO (DUIIMEHTH:
OepyBYM KyBYp YUYH

Mz = 0,042 + 0,00028 ty,, = 0,042 + 0,00028 63 = 0,06 B1(M°C)
KAaUTUII KyBYPH YU4yH
M2 = 0,042 + 0,00028 ty, = 0,042 + 0,00028 43 = 0,054 Bt(M°C)

Xap O6up KyByp YUYH acOCUM M3OJISAIMS KAaTJIAMUHUHT TEPMUK KapIIHIATH
Rusi = (1/2 Tt A1) In (dys/0yar) = 1/6,280,06 1n 0,626/0,450 = 0,87 (M°C)/Bt
Rus2 = (12 1 Mis2) I (/D) = 176,280,054 In 0,626/0,450 = 0,95 (M°C)/Bt

Xap O6up KyByp YUyH KoIlJlaMa KaTJIaMUHUA TEPMUK KapIITUIUTU

1 d 1 0,626
In =2 = In

R = =
“ 274, d_  6,28%0,175 0,450

=0,024(m*° C)/ Bm

Xap O6up KyByp YUyH KOIJIaMa CUPTHHUHT TEPMUK KapIIAITUTH

1 1

R = =
" zd_a 3,14%0,642*8

=0,06(n*°C)/Bm

Xap OUp UCCUKIUK YTKA3ru4 (KyBYp) HUHT TEPMHUK KAPIIHIIUTH

Ri= Rus1 + Rk + R, =0,87 + 0,024 + 0,06 = 0,954 (M°C)/Bt

Ro= Run + Rt Ry = 0,95 + 0,024 + 0,06 = 1,034 (m°C)/Bt

HNuku Ba TaldKX S3KBUBAJICHT JUaMCpJIapy TCHT
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Juwas=1,53 M
Oram->= 1,82 M
KanalHWHT CUPTHHM TEPMMK KAPILUIUTH
1 1

zd o 3,14*1,53*8

uy.o

R = =0,026(m*°C)/ Bm

nK

Kanan neBopyiapyHUHT TEPMUK KAPIIUAIIUTH
R«= 0,014 (m°C)/Bt
TynpOKHUHT TEPMUK KapUIWIUTH

1 4h 1 4*1,2 0
= In = In =0,249(m* C)/ Bm
27A d 6,28*0,62 1,82

myn mawus

Oy epaa Awyn= 0,62 (M°C)/Br.

myn

Kanan nunparn xaBo xapoparu:

b /RiHt, /Rt /Ry 86/1,1+46/1,22+3/0,289

- = 24,3°C
1/R, +1/R, +1/R, 1/1,1+1/1,22 +1/0,289

k

bepyBum Ba KaifTuill KyBypJiapujaru COJIMIITAPMA UCCUKIIMK HYKOTUIILIAP:

Q1= (tep1 - t)/R =86 - 24,3/1,1 = 56,1 Br/™m

02 = (tep2 - t)/R =46 - 24,3/1,22 = 17,8 Bt/™m
N ccuknmkHn yMyMHU# CONMIITHPMA MYKOTHUIIUIAPH:
Q=01+q2=56,1 +17,8=73,9 Br/m
N3omsmusananMaral HCCUKIVK YTKAa3TUWIAPHUHT TEPMUK KAPLIUIUTH:
R*" = 0,093 (M°C)/Bt
Hceukinuk yTkasrudnap u30UusUIaHMaraiary KaHall MYuard XaBo XapoparTu:
t; =57,3°C

N3onsumsnanMarad  HUCCUKJIMK — YTKA3rUYWIapHU  COJMIUTUPMA  MCCHUKJIUK

MYKOTULLIAPU:

q'1=308,6 Br/m

q2=-125,5 Br/m

YMyMHM COJIMIITHPMA UCCUKIIMK MYyKOTHUIIUIAP:
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Ouows = 183,1 B1/™M

I/ICCI/IKJ'II/IK HN30JBIIUACUHHUHI CaMapaJdopJInIu

Q... 9 308,6 -73,9
n = Heus us — 0,76
Arors 308,6

1-macaana.

210%120 MM KaHa1a YTKA3UITAH TUAMETPH drar=600 MM UCCUKIIUK TAPMOFUHUHT
MCCHUKJIMK M30JIALMAICH caMapalopIMTriHU aHUKJIAHT .

bepyBun KyBypJaru TapMOK CyBHHMHI ypTada HHJUIUK XapopartH ty,1 = 95 °C, typ
=70 °C.

Nccnknuk yTkazrud (KyByp) HUHT VKU €TKU3WIUII YyKypauru h=1,2 m.

Tynpok KyMOK TyImpoKJH ep (CYrJIMHKH), MaccaBuil Hamuru 20% raya Oynranga
suamrd 1200 kr/ve,

Tynpokaunr xapoparu to =10 °C. M3omauus tymaknapu MC-50 mapkanu
CUHTETUK OOFJOBUMIIM IIMINA INTanea (YekjaM) TojaJaH KWIMHTaH, 3UYJIaHUIITHU
MHOOATra oJraHaaru KUIMHINTUA Oy = 0,15 M, Koriama KaTiam Opr3oJiiad 2 KaTiamaaH

noopar O = 0,005 m.

2-macaJja.

210120 MM kaHamma VYTKazuiarad guaMeTpu dpy = 200 MM HCCHKIMK
TapMOFUHUHT UCCUKJIMK U30JISIUSICHA CaMapalopJIUTUHU aHUKJIaHT.

bepyBumn KyBypAaru TapMOK CyBUHUHI ypTada WHIUIMK XapopaTH typ1 =80 °C, typ
=55°C.

Nccuxnmuk yTkazrud (KyByp) HUHT YKU ETKU3WIHUIT YyKypaurd h=1,2 m.

Tynpok KyMOK TyImpoKJIH €p (CYTJIMHKH), MaccaBuil Hammuru 20% raya Oynranga
spunury 1200 xr/me,

Tynpokaunr xapopatu to =10 °C. Mzomsaums tymaknapu MC-50 mapkanu
CUHTETUK OOFJIOBYMJIM IIMINA InTamnen (4ekiam) ToJiaJaH KWJIMHTaH, 3UYJIaHUIIHU
MHOOATra oJraHaaru KUIMHINTUA Oy = 0,15 M, Kortama KaTiam Opu3oJiian 2 KaTiamaaH

noopar O = 0,008 M.
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S-amaliy mashg’ulot: Sanoat qozoxonalarida energiya tejamkorligini
aniglash va baholash.
Sanoat qozoxonalarida o’rtacha yillik yoqilgi yo’qotlishini hisoblash. Sanoat
qozoxonalarida o’rtacha yillik yoqilgi tejalishini baholash. Bug’ bosimini tushitishda
energiya tejamkorligi.

OIHEHKA IOTEHLIHUAJIOB
SHEPI'OCBEPEXEHHWSA B KOTEJIbBHBIX

3.1 Teopernueckue cBeIeHUS

MeponpusTus 1o 3HeprocOepeKeHUI0 B MPOMBIIIUIEHHBIX KOTENbHBIX pa3HooOpa3Hbl. Cpeau
Hux nosbimenne KIIJ[ koTioarperatoB 3a cUeT CHUKEHUS TEMIIEPATYPhl YXOISIINUX I'a30B, UCIIOIb30-
BaHME TeIjla MpOlyBOYHOHN BOJIbI, pallMOHAIbHOE CHU)KEHUE JJaBJICHUs Iapa OT JaBjeHus B 6apabaHe
KOTJIa 10 JaBJIEHUs, TpeOyeMOro B TEXHOJIOTMYECKHX allaparax, PalUOHAIBHOE pacIpelesIeHue
Harpy3ku MeX,Jy HECKOJbKUMH KOTJ0arperaTaMu, paboTaroluMi OJHOBPEMEHHO U Jp.

[Tpu paccMOTpeHNN MEPOTIPUATHI IO SKOHOMHH TETUIOBOW YHEPTUH M TOILIMBA Hanbosee npu-
OPUTETHBIMU SBJISIIOTCS TakUe, IPUMEHEHHE KOTOPBIX MO3BOJISIET HE TOJbKO 00ECHEUUTh 3HAYUTEIb-
HYIO0 3KOHOMHUIO, HO U MTO3BOJISIIOT MOBBIIIATH IPOU3BOIUTEIBHOCTh U HAJIEKHOCTh TEIIOTEXHUYECKUX
YCTaHOBOK.

HanmoMHIM HEKOTOpEIE MOJIOKEHHSI U3 TETIOBOTO pacueTa KoTioarperatoB. Kosdgumnuent no-
JIE3HOT'O JECUCTBUS KOTEIBHOIO arperaTa XapakTepu3yeT CTEINIEHb COBEPILIECHCTBA ITpoLiecca IpeBpanie-
HUSI XUMHYECKOW YHEPTUH TOIUTMBA B TETUIOBYIO YHEPTHUIO BBIPA0ATHIBAEMOTO TIapa UK TOpsiueii BOIBI.

KII/ OpyTTO y4uTBIBAaET MCIIOJIb30BAaHUE TEINIOBOM 3HEPrUM TOIJIMBA B KOTJIOarperare u mnpej-
CTaBJIsIeT cO00I OTHOIIEHUE BBIPAOOTAaHHOIO TEIUIA K 3aTPAaY€HHOMY.

%P = g— 100% = 100% — £, (1)

3aT

¥4 — CyMMa yeTbHBIX (Ha €IUHUILY MAacChl MM 00beMa TOIIINBA) MOTEPh TeIJia C YXOASIIUMHU
razamu, oT XUMHAYECKON U MEXaHNYECKOI HEIIOJIHOTEI CTOopaHuA TOIJIMBA U IIOTEPHU B OKPYKAIOIYIO
cpeny, %.

TenoBble MOTEPH C YXOASAIMIKUMHU Ia3aMH 1 MOKHO OLIEHUTH 110 popMyJIe:

Lyx—ty /
qlziImT-[c +(h—1)nk](100—Q3) (2)

ROJM*

= RO,4CO+CH, (3)

r1e (3 - TeIUIOBbIC MOTEPH OT MEXAHUYECKOH HEMONHOTHI CrOPaHUsl TOILIHNBA, %0; tyx, ts, tmax —
TEMIEPaTyphbl YXOSIIIUX Ta30B; BO3AyXa, MIOaBAEMOTO B KOTEJIbHBII arperar; MaKCUMalbHast TeMITe-
patypa JIbpIMOBBIX ra30B, °C; ¢’ u k — monpaBouHbie K03()(OUIHUEHTBI, TOKA3bIBAIOINE OTHOILICHUE CPE/I-
HHX yETbHBIX TEIUIOEMKOCTEH pa30aBICHHBIX U HE Pa30aBICHHBIX BO3IYXOM JIBIMOBBIX TA30B B HH-
TepBajie Temmeparyp ot 0 10 tyx K CPEJHUM YACIbHBIM TEIJIOEMKOCTSIM B UHTEpBase OT 0 10 tmax; N —
KO3 (UIIMEHT, MOKA3bIBAIOUINI OTHOLIEHHE CpeIHEN yAeTbHOM TEIIOEMKOCTH BO3/lyXa B MHTEpBaJe
temmeparyp ot 0 110 tyx K cpefHeil yaeapbHO! TEIIOEMKOCTH He pa30aBICHHBIX BO3AYXOM IBIMOBBIX
ra3oB B uHTEepBajie oT 0 10 tmax; RO2 — cymma TpexaToMHbIX ra30B (3HaueHUst RO 1i1st OCHOBHBIX

BUJIOB [IEPBUYHBIX JHEPropecypcoB NpuBeeHs! B [Ipunokennn 6).
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TerutoBbie MOTEPH OT XUMHYECKOH HEMOTHOTHI CrOPaHKS TOTUTUBA (2 MOKHO OI[EHUTh IO YIIPO-
HICHHOU opMmyIe:

b .
g = 22-100% (4)

QP .. — Hm3mas TemnoTa cropanus 1 M° CyXHX MPOIYKTOB CrOpaHHus (IIOJCUHUTHIBAETCA MO JaH-
HBIM aHaIN3a), KJK/M>

Q.. = [30,2C0 + 25,8H, + 85,5CH,] - 4,19 (5)

QP .. - HU3mIAas TemmoTa cropaHus paboueil MacChl TOIUINBA, OTHECEHHAS K 06heMY CyXHX Mpo-
IyKTOB cropanus, kKJIx/m°. OpHeHTHPOBOYHBIE 3HAUYEHHUS Q) . 10 OCHOBHBIM BHIAM MEPBHUHBIX YHED-
ropecypcoB npusezeHsl B [Ipunoxxenun 6. KI1/] OpyTTo MOKHO OonpeaenuTh HHaye:

D-(hg—hpg)+
o = T 100% (6)
rae D — napornpou3BOAUTEIbHOCTh KOTEIBHOTO arperara, Kr/dq; hy, hus— sHTanbsnus napa, nura-
TenbHO# Boabl, KJIK/KT; Qup — HCIIOIB3yeMas TEIIoBask SHEPTHs NPOAyBOUHOH Boskl, KJIx/1; B, QF —
pacxo, TeIIOTBOPHAS CIIOCOOHOCTh TOruTNBa, Kr/4, KJ/[x/kr KI1/l HEeTTO y4UTHIBaET pacXo| TETUIOBOM
SHEPruu Ha COOCTBEHHBIE HYXX/IBI.

HT _ (D_DCH)'(hn_hnB)+an .

Ka B'QS

100% (7)

rne Dey — pacxon mapa Ha COOCTBEHHBIE HYKIBI, KI/4.
Jlnist onpesieneHns: KOJIMYeCcTBa SHEPIHH, MOJIE3HO MCIIOIB3YEMOM Mpu yTUIM3alUK TeIula Mpo-
IIYBO‘-IHOI\/JI BOJBI, UCITOJIB3YIOT BBIPAKCHUC!

an =@ an * (R — hig) (8)

Koaddunuent ncnonbp3zoBanust TEMI0BON S3HEPTUU TPOYBOYHON BOJIBI:

_ ﬁ'(hcn_hns) +(1_ﬁ)'(hcn_hus)
QD - hKB_hl'lB (9)

JloJist mapa, BBICNISIONIETOCS B CEapaTope

hKB_hl'IB

B =t==tm (10)

hcn_hcs

e hs, Nus, Nes, Nen — PHTATBIHMS KOTIIOBOH, MCXOMIHOW BOJIBI, CETAPUPOBAHHON BOJIBI M Tapa,
kJK/KT.

HenpepbiBHast wiin meproanyeckast IpoayBKa B 0apabaHHBIX KOTIaX MPUMEHSIETCS IS MoTyde-
HUS Mapa 3aJ]aHHbIX TAPaMETPOB 110 KOHIIEHTPAIMH COJICH, pACTBOPSHHBIX B KOTJIIOBOU BOJIE, IPH ATOM
qacTh KOTJIOBOM BOJEI 3aMEHAETCS MOAIUTOYHON BOJOM.

CyMMapHbIe TIOTEpH TOIUIMBA 0€3 MCIOJIb30BaHUS TEIUIOBOM SHEPTUU MPOJTYBOYHON BOJBI CO-
CTaBIJISIOT:
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A Bl — D'T'pn'glxgp_hus) (11)

e T - TOA0BOC YHUCJIIO HaCOB pa6OTI)I KOTCHBHOfI; pn — BCJIMYMHA IIPOAYBKH B IIPOLICHTAX OT
MMapomnpon3BOJUTCIIBHOCTHU. HOCJIC,IIHIOIO MOKHO OIIPpCACINTD:
Syl
=2 1000 (12)

pn N Sks—Sx

rze Sy - CyXol OCTaTOK XMMHYECKH OYHUIIEHHOI BobI, MI/KT; Il - cymmapHble moTepu napa u
KOHJIEHCAaTa B JOJISIX MapOIPOU3BOIUTEILHOCTH KOTEIBHOMN; Sxs — PACUETHBIN CYXO0i OCTaTOK KOTJIOBOM
BOJIbI, MI/KT (IIpUHUMAETCs 110 HopMam uiu 1o [Ipunoxxenuto 7).

Ecnu s ucnonb3oBaHysl TEIUIA HENPEPBHIBHOM MPOTYBKU PUMEHSIOTCS CENapaTop U TEII000-
MEHHHUK (puc. 1), To 5KOHOMUS TOIUIHBA (C y4E€TOM BCKUIIAHUS YACTH MIPOYBKH) onpeensercs 1no ¢op-
MyJe:

AB” — D-Tpy[B-(hen—hyg) +(1=B)-(heg—hen)] (13)

P, 6p
1 ' Mka
3Han/ITeJII)HyIO 9KOHOMMUIO TOINIMBA MOXHO IIOJYYUTH IMPHU 3aMCIICHUHU I1apa, MMOJYUCHHOI'O OT
COOCTBEHHOM KOTENBHOM, mapoM, oriyckaeMbiM ¢ TOLI. Torma Heo6xomumo yunteiBath KI1J nepena-
110)110%0.¢ ceTen oT HCHTPATIU30BAHHOI'O UCTOYHHUKA:

AB=143-0Q (ﬁ B nm}-lmc) (14)

rae Q — pacxox TeroBoi sHepruu B mape, I'JIK; Nk, Ner, Nie — K[| MecTHOM KOTEIBHOM, KO-
tenpHOU TOL, TermnoBeIx cerelt; y —k0dpduIueHT pacxoaa Teria Ha Temnodukanuio (y = 0,42+0,82).

Haceiennsii nap
D.h,

i

Y CenapupoBannblii nap
S

hul

w huu

Puc. 1
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Q
y=oor (15)
T3

rie Qots ,QTo11 — pacueTHas TEIUIOBast Harpys3Ka 0T6OPOB TEIUIOPHUKAIMOHHBIX TYpOuH, TOII,

3.2 Illpumepsl pelieHUs 3a1a4

[Ipumep 1.
Yciaosue

Omnpexenute ro0BbIE CyMMapHbIE IOTEPU YCIOBHOTO TOIUIMBA 0€3 MCIIOIB30BaHUS TETIJIOBOM
SHEPTHH IPOYBOYHOM BOJIbI B KOTENIbHOU. [TaponponsBoauTeibHOCTh KOoTebHON Dy = 481/4, maBie-

HUe HacblleHHoro napa Py = 1,3 MIla, TemnepaTtypa UCXOAHOM BOJIbI, IOCTYNAIOLIEH B KOTEIBHYIO tus

. 6
= 10°C, ro/1oBO€ YHCIIO YaCOB UCMOIIL30BAHHS TAPOIPOM3BOUTENLHOCTH KOTENBHOM T = 6500 4, 77, =

0,73. Cyxoif 0OCTaTOK XUMHUYECKH OYHUILEHHON BOABI Sy = 515 MI/KT, cyMMapHble IOTEpHU Mapa v KOH-
JeHcaTa B JIOJISIX Mapomnpou3BoAuTenbHOCTH KoTenbHOM Il = 0,41. B kauectBe cemapaiOHHOTO
YCTPOMCTBA NCHOJB3YIOTCSI BHYTpHOapaOaHHbIC TUKIOHBI.
Pemenue
Hcxons u3 yenoBus 3anauu 1o [punoxxeHnuro 7 onpenensieM pacyeTHbI CyX0i OCTaTOK KOTJI0-
B0 BOJIBI Siz = 4 000 Mr/kr, 3aTem 1o 12 ompenenseM BeTUYUHY MPOAYBKH P!

515-0,41

i ————— 0 =
7000 —c15 " 100% = 6,059

Pn

[To Tabnumam CBOMCTB BOJSHOTO HACHIIIICHHOTO Mapa HAXOJAUM 3HAYCHUE YHTAIBINN TTpH Py =
1,3

MIla: h, = 814,7 xkJIx/kr.

['omoBBIe MOTEPH YCIOBHOTO TOILIMBA 0€3 MCIIOJIb30BAHUSI TEIUIOBOW SHEPTHH IPOJyBOYHOM
BOJIBI, COrJIacHO 11 cocTaBIIAIOT:

AB' = 48-6500-6,059:(814,7—10-4,19)
100-29,33:103-0,73

= 682,3 Ty.1./Ton

[Ipumep 2.
YciaoBue

OueHute CpeaHEroJ0Byl0 3KOHOMUIO TOIUIMBA B JIEUCTBYIOIIEH MPOMBIIUIEHHOW KOTEJIBbHOM,
TEIUIONPOU3BOUTENBHOCT KoTOopoit Q=240 I'J]x/4, 3a cueT CHUKEHUSI TEMIIEPATYPhl YXOSAIINX Ia30B
tyx ¢ 190°C 1o 140°C. Tommuso — MasyT (QF =39,8 MJI/KT), CXHTaHHE TOIITHBA MPOM3BOIUTCS TIPH
g3 = 0, Temneparypa Bo3ayxa, 0IaBaeMOT0 B KOTENbHBIN arperar t,=20°C, MakcuMasibHasi TeMIiepa-
Typa ABIMOBBIX Ta30B tmax = 2060°C. ¢’ = 0,83, k = 0,78, n = 0,9. CocTaB mpoAyKTOB CrOpaHHs Ma3yTa:
CO2 =10%, CO = 0,8%, CH4 = 0,05%, H> = 0,06%. ['omoBOE 9KCIIO YaCOB MCITOTH30BAHHSI TAPOIIPOU3-
BOJUTEIBHOCTH KOTeIbHOU T = 4200 .

Pemenue.
Cornacno I[punoxenuto 7
Bun Torummsa P, xJ[x/M° RO
Masyt 4061,4 16,5

Torma
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16,5

h=367087005

1,58

Bennuuna noteps q1 onpenensiercss o popmyiie 2 ¥ COCTABISET MPHU TEMIIEPATYPE YXOSAIIUX
ra3os tyx' = 190°C:

190 — 20
¢ =——-[083+(1,58—-1):0,9-0,78] - 100% = 10,23%
2060
To xe npu tyx"" = 140°C:
140 — 20
q{ = 060 0,83+ (1,58 —-1)-0,9-0,78] - 100 = 7,22%

Husmas TenyoTa cropanus 1 M° CyXux IpoIyKTOB CTOPaHHMS OMpe/IeNseTcs 10 5 ¥ paBHa:
Q)..=1[30,2-0,8+ 0,06 + 85,5-0,05] - 4,19 = 29,98 xJIx/m°
TennoBsie MOTEPU OT XUMUUECKON HEMOIHOTHI CTOPaHUSI TOILIMBA (2 OLIEHUBAIOTCS 110 hopmyIie

~29,98-1,58

= . 0 = 0
q» 20614 100% = 1,17%

Ucxons u3 onpenenenust KI1/1 6pyrro:
[Ipu t}’,X = 190°C n,f;" = 100% — ‘{q =100-10,23—-1,17—-1,5=87%

Mpu ¢}, = 140°C 7% = 100% — ¥#q = 100 — 7,22 — 1,17 — 1,5 = 90%

CornacHo 6 ornpeaenuM rof0BY0 SKOHOMUIO TOIUIMBA OT U3MEHEHUS TEMIEPATyphl YXOIAIINX
rasos, a cienosarenbHo U KII/] OpyTTo KOTeNbHOIM:

1 1 1 1
D (tnhnw) (W‘W) e (W‘W) 240:10%4200-( 22
AB — Mka Mka — Mka Nka — 87 90

QP QP 39,8

= 9596 T ma3zyta

B YCJIOBHOM TOINIMBE I'OJJ0Bast 9KOHOMMA SHECPTHUU COCTABUT:

.103- (1
24010 4200< o 6p,,>

AB = Ta_Ta ’ — 13025 T y.T.
29,33

[Tpumep 3
DHeprocbepekeHre Ipu peayupoOBaHUY IaBIICHUS mapa.

HwuxenpuBeneHHbie pacyeTsl apOBOTO 33KEKTOPA MO3BOJISIFOT /1711 KOHKPETHBIX PacXo/10B Mapa
U TIepernajioB JaBlIeHHs ONpeAeIuTh dHeprocoeperaromuii 3 dexr.
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BrmapHoit

ammapat ¢ JKEKTOp Hcxonnerii
(THITHHEIPBI Pc. tc Pp. tp nap
KJIM, BIINg| < < e
=0.85
Pu. tu 0.85 Gex
ITapo- =0.15 G,
KOHIeHCATHAA
Gy cMech

1,/~=(100-150) Kxan/xr _
t=(30-50)°" C
BO3Bp ATHEBII KOHIeHCAT

Puc.2.Cxema 1cnoab30BaHUs ITOBBIIIICHHOTO JAaBJICHUA I1apa

Pacuer k03¢ hULIMEHTOB MHXKEKIIMY BTOPUYHOTO Mapa:
Hcxonuble nanHble 115 pacyeTa:

Pabounii notox CMmelaHHbIN TOTOK NHXeKTUpyeMbIii IOTOK
P,=0.8 MIla P=0.3 MIla P,=0.05 MIla
t, = ts+50 °C (220.41 °C) - ts =100 °C

KoadduunenTsl, pekoMeHayemMble Ha OCHOBE sKcnepuMeHTanbHbIX AaHHBIX (E. 5. Cokonos,
B. M.BponsiHckuit « 9HEpreTHdeckre OCHOBBI TPAHC(OPMALIUH TEIUIA U MPOLIECCOB OXJIAXKICHUS»):

¢@1=0.95; ¢2=0.975; ¢3=0.9; 94 = 0.925.

Koadduument ckopoctn paboyero moroka:

Ki= o1 @2 03 =0,834

KoaddunmeHnT ckopocT HHKEKTUPYEMOTO MTOTOKA:

K2 = @2 93- ¢4 = 0,812

Kp = 1.3; Rp = 463; Tp = t,4273 = 493.41 K; A, = O;
kp = 1.13; Tu = 4273 = 373 K; Au =0;

OTHOCHUTENBHBIE TEMIICPATYyPhbL pa60qer0 " NHXKXCKTHPYEMOT'O IIOTOKOB:
Kp—1

T, = 1— (P_) . /1}2)
Kp+1

TH=1—(E)-)1§=1

Kyg+1

Il
[E

TemmnepaTypsl TOpPMOXKEHUS MTPH ITapaMeTpax pabodyero U HHKEKTUPYEMOTO MOTOKOB:

Tm, = 2 = 493.41 x

Tp

Tm, = = =373

H
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Kputnueckast ckopocts pabodero u HHXEKTHPYEMOIo MOTOKA:

2.
akp, = /Kpf’l R, Tm, = 508.18 =

akp, = Kz,:; /Ry - Tm, = 428.065 %

[TpomexxyTounbie KOd)PUITUEHTHI:

aK
Vo = ZPu _ g gar
axp,

= 1.187

SE

I —P“—0125
pH—Pp— .

Apn = 1.87 (Onpenensercst o /lpx o TabiuiaM ra3ouHaMuueckix GyHkimi mpu k = 1.13)

1 1
K, + 1101 K, — 1 N
qu=[ > ] -ApH-[K +1'/1pH] = 0.479

[IpoBepsieM, HET 11 00JIACTH 3HAYEHUI (c3 ,B KOTOPO paboTa KOMIIpeccopa HEBO3MOXKHA

B, - qu) )
P, '

(qc3 <

Ky

Kx,—1
] = 0.578

ITukp =
= [

H

Ilps = Ilukp - IIpn = 0.072
qps = 0.38 (ITo Tabnuuam ra3oquHaMUYECKUX (QYHKIUI)

Pp qps
Pc

=1.013

Pyqpc
(ITockonbky 0<qc3<1 To npu Mr00BIX 3HAUEHUSIX OyIeT BBIIOIHATHCS YCIOBUE qC3 < pP— )
c

Jlanee npoBOAMM pacyeT AJs psjla 3HAYCHUI:
[IpuBeneHHas MaccoBasi CKOPOCTb CMEIIAHHOTO MOTOKA B CEYEHHH 3:

1 1

3_[KH+1]KH_—1 163 [1 K, — 1 /132]&,_—1
=13 ¢ K +1 ¢

OTtHOCUTENBHOE JAaBJICHUC CMCIIAHHOI'O ITOTOKAa B CCUCHUH 3:
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Kyn

KH - 1 . AC32:|KH—1

[le3 =1 -
¢ K, +1

KoaduumeHT nH)KeKIuK Ipyu BTOPOM MPEACTHHOM PEKUME:

P, 1 P, 1

unp2 = —
PR P N/
P. qc3

Ac3 qc3 Ilc3

0.5 0.721 0.875

0.6 0.821 0.824

0.7 0.9 0.768

0.8 0.956 0.707

0.9 0.989 0.644

1 1 0.578

[IpuBeneHHas MaccoBasi CKOPOCTb HHKEKTUPYEMOTO [TIOTOKA B CEYEHUH 2:

unp2 -6
qH2 =
&_1+unp2-\/5_&_ 1
P. qc3 P. gqpn

OTHOCHUTENBHOE HaBJICHUEC WHKCKTUPYEMOTI'O IMOTOKA B CCUCHUHU 2:
Ky
Ky — 1 Ky—1

M2 = |1 - - AcH?
K, +1

[IpomexyTounbie KO3()pPUITMEHTHI:

Py
[Ic3 — P_c

' K, - [IHKp - Ac3 - qpH

P, [Ic3 — Ic2
P, K -IIHKp - Ac3 - qH2

KoaddunmeHnT nHKeK1ny mapoBoro 3KeKTopa:

_ K1-App—K3-4c3 1
" K4-Ac3—K2-Au2 /@

qH2 n2t 1In2 lic2? K3 K4

0.785 0.56 0.845 0.282 2.168 7.243
0.656 0.44 0.902 0.301 1.882 6.493
0.493 0.32 0.947 0.316 1.67 6.414
0.309 0.19 0.981 0.327 1.504 7.35
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0.294
0.154
0.078
0.036
0.014
0.00781

0.178

0.144
0.11

0.074



0.152 0.09 0.996 0.332 1.372 10.424 0.041
0.088 0.05 0.999 0.333 1.264 12.505 0.028
1 Ju2 onpedensiemcs no mabauyam 2azo0unamuveckux QyHKyuil.
Omnpenenenne pacxoa0B HHXKEKTUPYEMOTO Napa, Mpuxoasmerocs Ha 1 kr pabouero mapa:

Gp=1xr
GH = Gp U
G 0.178 0.144 0.11 0.074 0.041 0.028

[TpuBeeHHBIIN pacdyeT MOKA3bIBACT, YTO 33 CYET WHKEKIIMU BTOPUIHOTO TIapa MOKHO CHU3HUTH
pacxoj pabodero mapa rnpu 3aJIaHHBIX HCXOAHBIX JaHHBIX Ha 2.8 — 17.8%.

3aBucuMOCTb KO3I(PPUUMEHTA MHKEKIMU OT NPUBEIEHHOH CKOPOCTH

0.35
i
5 0,3 \
3 025 =
5= \ —e— [penentHbIi
& % 0,2 koachbULMeHT
§ o AL MHKEKLIAW
. 20:15 —&— KoacpdhmumeHT
I oo \!\\a MHKEKLII
T k\
T 005 <
& R

0
0 0,2 0.4 0.6 0.8 1 12

MpuBeaeHHan CKOPOCTh B CEYeHIM C-3
Puc. 3. 3aBucumocTs k03 PuIeHTa HHKEKIINH OT MPUBEIECHHONW CKOPOCTH

[Tpumeyanne: MaKCUMaIbHO JOMYCTUMBIN KOA((QHUIMEHT HMHKXEKIIUU HAXOIUTCS B TOUKE Iepe-
ceuenus rpadukos (0.14), uro obecrnieunBaeT Npu 3aJaHHBIX YCIOBUAX 3KOHOMUIO 14% pabouero
napa.

3.3 3aga4um 1A CAMOCTOSATEJIBHOIO PEIICHHUS

3ajava 1.

B TemutoBoii cxeme TOLI u1s1 CnosIb30BaHus TETIOBOM SHEPTUH HENPEPBIBHOM MTPOYBKH YCTa-
HOBJIEH CENaparop U TemI000MeHHUK. OLIEHUTE T0I0BYI0 SKOHOMUIO YCIOBHOT'O TOIUIMBA OT MCIOJIb-
30BaHUs TEIUIOBOM HEpruu mpoayBo4dHOM Bojwl. IlaponpousBoaurensHocts Dk = 50 1/4, naBieHue
HachlleHHoro napa Pn = 4 Mlla, TemnepaTypa UCX0/IHOI BOJbI, OCTYNAIOIIEH B KOTEJIbHYIO tHB =
15°C, ronoBoe uncio yacoB ucnosib3oBanus padbotel TOL] T = 5000 4, cyxoil ocTaTOK XMMUYECKH OYH-
HieHHOM BoAbl SX = 400Mr/Kr, cyMMapHbIe OTEPU apa U KOHJIEHcAaTa B JIOJISAX MapOIpPOU3BOAUTENb-
Hoctu KotenbHOH Ik = 0,32. KoTen nMeeT ABYyXCTYNEHYATYI0 CXEMY MCIIAPEHUs C BBIHOCHBIM IIUKJIO-

!
HOM, nﬁ;’ = 0,81. DHTanbnus cenapupoanHoro napa hes = 2700 kJx/kr, Temneparypa cenapupoBaH-
HO# BoAxwl ten = 60°C.

3amaya 2.

O1eHnTe S5KOHOMUIO YCIIOBHOT'O TOIUIMBA MPH 3aMEIIeHNUH Tapa, MOJYYEHHOT0 OT COOCTBEHHOM
KOTEJIbHOMH, apoM, otiyckaembiM ¢ TOLI. 3ameriaemast TerioBas Harpyska 30 I'J[>x/4, pacueTHas Temn-
JI0Basi Harpy3ka oTOOpPOB TEIUIOPHUKAIIMOHHBIX TypOuH 6 MBT, pacuetHas TemoBas Harpyska TOL[ 67
I'JIx/4, KIT/] mectHO# KoTenmbHOU 70%, KoTenmpHOU TIL 85%, TernoBsix ceteit 95%.
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3amaua 3
OHpel[eJII/ITL 9KOHOMMIO TGHJ’IOBOfI BHCPFI/II/I HpI/I BBIITIOJIHCHHUHN B03BpaTa KOHACHCAaTa C OTOIlJIC-

HHUSI MEXaHOCOOPOYHOro KopIryca, Hcrmoib3ykomero 1700 Kr/4ac HAchIIEHHOTO Mapa JaBJICHHEM
P1=1,5 ara. I[IpogomKuTenbHOCTh OTONUTENBHOTO Nieproaa 470 yacos.

3amaua 4
OnpeeuTh 3KOHOMUIO TEIJIOBOM SHEPTUH P UCIIOJIb30BAHUH TEILIa MIPOAYBOYHOM BOIBI JIJIS

cie-

OYOIIMX yclIoBUi: Y cTaHoBieHo Tpu kKoTia JJKBP—6,5-13 o0mielt maponpon3BOAUTEIbHOCTHIO
Jx=27T/49ac, nap HACBILICHHBIH, CyXOli OCTATOK XMMUYECKH OYHILEHHON BOJBI Sx=525MI/KT, cCyMMap-
HbIE TIOTEPH IMapa U KOHJIEHCaTa B JIOJSAX MapolpoOr3BOIUTENbHOCTH KOTelbHOM [1,=0,36, pacueTHbIi
CYXOM OCTaTOK KOTJIOBOH BOJIbI, MPHHUMAEMOH 1m0 Tabm. 22 Sy ;=3000 mr/kr.

3ajaya 5
W3 npIMOBOM TPYyOBI MPOMBIIIICHHON KOTEIBHON BBIOPACHIBAIOTCS JBIMOBBIC Ia3bl ¢ TEMIIepa-

typoii 2000°C. TIpenoxuTe Ui MOBBIIICHUS YHEPTeTUIECKOH 2P PEKTHBHOCTH KOTEIBHOM dHEproche-
peratoiyto cxemy. [Iokaxure BO3MOXKHOCTH OLIEHKH OTEHIIMAJIa SHEProcOepeKeHHsL.

3ayaya 6
[IpennoxuTe 3HEProcOSPETAIIYI0 CXEMY ISl MIOBBIIMICHUS YHEPreTHUECKON d(PEKTUBHOCTH

IPOMBIIIJICHHOH KOTEeJIbHON, UMEIOLIEeH 3aKpBITYIO cUcTeMy cOopa KoHJeHcaTa. [Tokaxkute BO3MOKHO-
CTH OLICHKH IIOTEHIMajIa YHEProCcOEepeKEHMUS.

3amaua 7
[TpemioxxuTe 3HEProcOEPEraroIyro cXeMy IPUMEHEHHUS TaPOBBIX KEKTOPOB JUTS YTHIU3AIUH

TEIJIOTHI KOHJIEHCATa Ha MTPOMBIIUICHHBIX TpeAnpudTusix. [lokaxkure BO3MOKHOCTH OIIEHKU ITOTEHIIU-
ajna sHeprocOepeKeHUsI.

3ayaya 8
Onpenenute YJKOHOMHUIO YCIIOBHOTO TOTUIMBA MTPH YMEHBIIICHUN TEMIICPATYPhI YXOJISIINX Ta30B

ot 190°C no 130 °C gy koTJ1a, paboTaroLero Ha MPUPOIHOM T'a3e MpH CIASAYIOMIUX YCIOBUSX: TEIIO-
POM3BOIUTENBHOCTE KoTenbHOU S0 MBT, KI1J] koTi1a 6pyTTO Neop = 79%, Q3 = 2,1%, 00BEM ABIMOBBIX
razoB Vyx = 11,2 M3, ynensHas TemmoeMkocTh A5IMOBBIX Ta30B Cyx = 1,34 kJIx/kr*K.

3amaua 9
Beruncnute KI1/] koTenbHOrO0 arperara OpyTTo Mpu CASAYIONINX UCXOIHBIX JaHHBIX: TEIIOMPO-

M3BOAUTENHLHOCTE KoTeabHOM 200 I'[Ix/4, rogoBoe uncio yacoB padboTel KoTenbHOM 3500 4, TOImBO-
npupoanslii ra3 (Qup = 35,7 MIx/kr), rogoBoit pacxon torumsa 3000 T.

3azgaua 10
OreHuTe roJI0ByI0 SKOHOMHIO YCIOBHOTO ToruivMBa npu nosbimennu KI1/] kotensHoM, paboTa-

fouiel Ha masyrte. Harpyska kotia 0,3 kxr/c, naBienue B 6apabane kotna 1,2 MIla. KII/] 6pyrTo ko-
TEJIBHOIO arperara B pe3yjbpTaTe sHeprocoeperaromux meponpusatuil yseiauuuics ot 0,77 go 0,89.

6-amaliy mashg’ulot:

3agauva 1
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Onpenenuts HEOOXOAUMYIO IUIOIIAL MOBEPXHOCTH HArpeBa TEIUIOOOMEHHOTO afmnapara THUIa
BOJIOBO3JIYIITHOT'O peKyIeparopa Jjsi 00ecreueH s CTeNeHH YTHIN3AIUH TeIUIOTHl CTOYHBIX BOJI, paB-
Hoit 0,8. CrouHas BoAa UCIONIB3YETCS AJIS MPEIBAPUTEIILHOTO HarpeBaHus AyTheBOro (IIPUTOYHOIO)
Bo31yXa. [loBepXHOCTH HarpeBa BBHIIIOJIHEHA B BUJIE KOPUIOPHOTO ITy4Ka opeOpeHHBIX TpyO. HapyxHbIi
nuametp Tpyo d = 12 MM; TosmuHa cTeHKH TpyOb!l & = 1 MM; pabodas miauHa L = 5,2 M; tuamerp Kpyr-
ae1x pedep D = 23 mm; tommmua pedpa OP = 0,3 MM; creneHb opebpenus y = 8,2; THIPaBINIECKUI
nuametp d> = 4,7 mm. TeronpoBoaHocTh Matepuana pedpa A = 116 Br/m-K. Bona nBmwxkercs mo tpy-
0am, BO3/lyX — B MEKTPYOHOM MpocTpaHCcTBE. YKCIIO X0/10B rperolero Temionocutens z = 5. Tepmu-
YECKUM COINPOTUBIIEHUEM CTEHKHU U THJIPABIMYECKUM COMPOTHUBIICHUEM IIPU MIOBOPOTE BOJIBI B TPyOax
npeHedpeub. MoIHOCTb, 3aTpaynuBacMasi Ha IPOKauKy BOJIbI 10 TpyOaM, He ToJkHa peBbimarh 60 Br.

CkopocTh BO31yXa MPUHATH paBHOH 5 M/c. HauansHyro Temneparypa Bojsl t2” =49 °C, Bo3ayxa

t1’= 6°C; pacxon Boabel G2 = 0,65 kr/c, Bozayxa Gi1 = 0,3 xr/c.

Penrenne
1. TemmepaTypa Bo3ayxa Ha BBIXOE U3 armapara npu 3QPEeKTUBHOCTH TEIFIOOOMEHHUKA

t” _ t,
e=2—1=-08
=t
ty =e(t; —t;)+t; =08(49—-6)+6 =404 °C
2. Cpennsisi TeMneparypa Bo3ayxa

ti'+t!  404+6
t, =2+—2= =23.2 °C

2 2

3. Tennoduznyeckue cBOWCTBa BO3AyXa MpH t1:

p1= 1,2 kr/m?, Cp1 = 1005 JIx/(xr-K), A = 0,0259 Bt/(M°K),
v1=15,6-10° m%c, Pr; = 0,703.

4. TermoBas MOIITHOCTS allltapara
Q =G, Cp,(t) —t)) = 0.3-1005 - (40.4 — 6) = 10370 Br

5. TeMriepaTypa IperoIIero TEIIOHOCUTENS (BOJIbI) HAa BBIXOJIE U3 armapara

10370
t{ =t;, — < =49 - 1870 _ 4520°C
G2-Cp2 0.65-4180

3/1ech TeIIOEMKOCTh BOJIBI B34Ta MPHU CPEIHEH TeMiiepaType Bojsl 46,5 °C.
[IpoBepsiem 3HadYeHHE CpeHEel TeMIepaTypbl BOADIL:

ty/+th  45.2+49
t, = 22 Z = 5 =47.1°C

Omno 6113K0 K paHee npuHATOMY t2 = 46,5 °C, mostomy okoHuaTensHo t2 = 47,1 °C.
6. Tero¢puznyeckue cBoricTBa BoAbl npH t2 = 47,1 °C:

P2 = 985 xr/™°, Cp2 = 4180 JIx/(xr-K), A2 = 0,638 Bt/(Mm-K),
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v2 =0,669-10° m%/c, Pr. = 3,6.

7. MouHocTh, 3aTpayrBaeMasi Ha MPOKAvKy BOJBI 110 TpyOaM ¢ BHYTPEHHUM nuameTpoMm dz u
nuHOM L, MOkeT OBITh paccuuTana 1o gpopmyie:

Gy-AP G, &-W?-L
N: = i
p2 1M 2:n-d,

rae n = 0,65 — KII/] nacoca; AP =& -p,-W,-L/2-d, - AP — ruapaBiudeckoe COMpOTHUBIIE-
HUE.

[TpuHMMaeM, 9TO peKUM Te4eHHs BOAbI TypOyneHTHbIH. Torna koadduimenT conpoTuBieHus
IS THApaBINdecky riaakux tpy6 & = 0,316-Re%? u ckopocTs Bojbl BHYTpH TPYO paBHa:

1 1

2:N-np-d™25  \175 2:14:0.65:(0.01) 125 175
W, = (———— - = 1.47 wm/c
0.316°Gp"Lv0-25 0.316:0.65-5.2:(0.669-1076)0-25

8. Uucno Pelinonnaca mist BOObI

= = 257
v,  0.571-10-5 5700

Rez =

T.€. COOTBETCTBYET PA3BUTOMY TYpOYJIEHTHOMY PEXUMY TEUECHHUS.
9. Yucno Hyccenbra nipu TypOyJIE€HTHOM T€UEHUH BOJABI B TpyOe

Nu, = 0.023 - Red® - Pr)* = 0.023 - 25700%8 - 3.6%* = 129.7

10. Koo pumueHt TerooTjauu co CTOPOHBI BOIBI

= Nuzdy _ 12970618 _ 817 B/(m2K)
d, 0.01

24)

11. Yucno PeliHonbaca st Bo3ayxa

wy+d, 5°0.0047
v;  15.6-106

Re, = = 1506

12. Yucno Hyccenbra
Nu1 =03- Rei).625 . (p—0.375
Pr{33% = 0.3-1506°625-8.270375.0.703%333 = 11.7

13. Koa¢dunueHT TerooTaauu co CTOPOHbI BO3ayXa

_ Nugd; _ 11.7:0.0259
T d,  0.0047

ay = 64.7 Bt/(M*'K)

14. DpdexTuBHOCTL OpeOpeHHUS:
s¢dekTrBHAs BBICOTA KPYTJIOro pedpa
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2 =2"%(1+0805-1 (D) Z 202200 (4 4 0.805 -1 (0'023> = 0.006751
=— 805-1g(=)) = > O \0012/) T !
KOMIIJICKC

o (2 )” r=( 2045 )0'5 0.006751 = 0.411
ml =\, ~\116-0.0003) o

3¢ PEeKTUBHOCTH OAMHOYHOTO pedpa

th(ml') th(0.411)

ml’ 0.411 0.947
3¢ PEKTUBHOCTH pEOPUCTOM MOBEPXHOCTH
Y—1
Nno=1- T(1 —1,) =1—-0.878(1 — 0.947) = 0.953

15. Kosadduument Teronepenaun, OTHECEHHBIH K BHYTPEHHEH TOBEPXHOCTHU TPYO

1

k_(1+ 1 )_1_(1 + - )_ — 475 Br/(M?- K
2" \ay aymy/  \8017 © 64.7-0.953-82) T/(M” - K)

16. Jlorapupmuueckuii TeMepaTypHblil HAOp MEXAY TEIIOHOCUTENSIMU

qeoMts— At 392-86 o o
t——l It sAt——l 395 0.95 = 20.
N7, "85

rae Atg =t", —11=452-6,0=39,2°Cu Aty =t2—t"1 = 49,0 - 40,4 = 8,6°C;
€At = 0,95 — mompaBka Ha BUJ OTHOCUTEIHHOTO ABM)KEHUS TEIIOHOCUTETIEH
(17151 IEPEKPECTHOTO TOKA) MPHU

' —t;  406-60 ; R:tg—tg’ _ 49.0-45.2

P = = = 0. =
ty—t; 49.6 —6.0 ty —t{/ 404 -6.0

=0.11

17. TloBepXHOCTh TEIIIOOOMEHA

Q 10370

_ _ 2
KAt 475202 1U8 M

F =

1.2 Ilpumepsl pemieHus 32124 10 KOMOMHHPOBAHHOMY
NMPOM3BOJCTBY TEIIOThI H X002
3anaya 2
OnpenenuTs TEMIOBYI0 MOIIHOCTB, THAPABINYECKHE COIIPOTUBIIEHHS U CTENEHb YTUIW3aLUU
TEIUIOTHl HU3KOMOTEHIIUAIBHOTO UCTOYHNKAa BOP — TypOuHHOrO Macia npu ero oxJjaxaeHuu BOJOM,
HaIpaBJIIeMOH 3aTeM B CUCTEMY KOMOMHHUPOBAHHOT'O IPOM3BOJICTBA TEIJIOTH! U Xosojaa. OXiaxaeHue
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Maciia OCYIIECTBISIETCS B KOKYXOTPYOHOM TEIUIOOOMEHHHUKE C MEPEropoAKaMH B MEKTPYOHOM ITpo-
ctpaHcTBe. [pu pemenun 3a1a4u UCTIOIb30BaTh METOIUKY TEIIOBOT'O TIOBEPOYHOTO pacueTa.

Macno TeueT B MEXTPYOHOM IPOCTPAHCTBE, BOJAa — BHYTPH TpyO. BHYTpeHHU# nmuamerp Ko-
xyxa Do = 0,16 m; HapyxHbIii tuametp Tpy6 d1 = 0,012 m; BHyTpennuii d2 =.0,01 m; paboyast qyuna L
=746 MM; urciio TpyO n = 64 MTYK; TEIUIONPOBOIHOCTh MaTepraia Tpyo A = 58 Bt1/(M-K); moBepxHOCTh
TEMI00OMeHa CO CTOPOHBI BOABI F2 = 1,5 M%) umCyI0 IIeperopoiok B MEKTPYOHOM IPOCTPAHCTBE M =
10; pacroynokeHue TpyOOK — IO yIiaM PaBHOCTOPOHHETO TPEYroJjbHHKA, IIar MEXIy TpyOkamMu S =
0,02 m; TommuHa neperopoaku o = 0,002 m.

["opstumnii TenIOHOCUTENB (MACIO TYPOMHHOE):
PACXOI G1, KT/C weovvveiiieieeiee e 0,75;

TeMmrepaTrypa macia Ha Bxoze t'1, °C.... 45;

XOJOAHBIN TEIJIOHOCUTEND (BOAQ):

PACXOJT G2, KT/C evvveeereeeieeeiiee e 5,4;

TeMIIeparypa BoJbI Ha BxoJe t'2, °C ...... 25.
Pemenue

1. lnsa onpeneneHus: TemIOPU3NIECKUX CBONCTB TEILIOHOCUTENEH 3a/1aJuMCsl UX TeMIlepaTy-
paMu Ha BBIXOZE U3 TeriooOMeHHUKa. [Iprumem, 4TO Ha BBIXOJIe Maciia U BOIbl COOTBETCTBEHHO OHU
paBHbL: t1" = 36°C, t2" = 26°C.

2. Cpennuie TeMneparypbl TEIIIOHOCUTENIEH

_ti+t; 36445

. ty +t;1  26+25
) 2 B

2 2

=405°C u t; = =25.5°

3. Terno¢usnyeckne CBOWCTBA TEIUIOHOCUTENEH MTPHU CPETHUX TeMIIepaTypax:

Macno

p2 = 865 xr/™m°, Cp1 = 1930 JIx/(xr-K), A = 0,128 Br/(m-K),

v1 = 35-10° m?/c, Pri =421, pcr = 30,3-10° kr/(m-c)
Bona

p2 =995 kr/m®, Cp2 = 4180 JIx/(xr-K), A2 = 0,61 B1/(M°K),

v2 =0,985-10° m?/c, Pr.=6,5.

4. lar Mex 1y NOMEepPEeYHBIMH NEPETOPOJKAMH B MEKTPYOHOM MPOCTPAHCTBE
L
tp =—=0.0746 m
m

5. CkopocTb BO/IBI B TpyOax

4G, 4-5.4

W, = 2, .3.14-0.012-
p2md;n 995-3.14:0.01%-64

= 1.06 Mm/c
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6. Yucno PeliHonsaca Uit BOAEI

¢ =, T 09851076

7. Yucno Hyccenbra npu TypOyJICeHTHOM TECUCHUH

Nu, = 0.023 - Red® - Pr)* = 0.023 - 10800°8 - 6.5°* = 81.7

8. KoadduruenT TemnooTaauu co CTOPOHBI BOJIBI

_ Nuy-2, — 81.7-0.61 = 4985 BT/(MZK)

a
2 dy 0.01

9. Yucno TpyOOK B cpelHEM CEUYEHUHU KOXKyXa TeIII000MEHHUKA

D, 0.16
n’O = = — = 8
S, 0.02

10. IIpuHuMaeM OTHOIIIEHUE BBICOTHI CETMEHTA K AuaMeTpy obevaiiku h/Do = 0,25.
Torma st to/Do = 0,0746/0,16 = 0,466 u3 ta6a.1 Haxomum y = 0,81.

Tabmumna 1
TonnmBHO-3HEpreTHYECKUH Oananc

i

hDe | 015 | 02 | 025 | 03
02 | 083 J1051| 123 14
03 | 067 | 0858 | 1,05 | 1,135
04 | 0587 | 0743 | 0,872 | 0,983
05 | 0525 0,665 | 0,775 | 0.880

11. XKuBoe ceyeHune no MeXTpyOHOMY MPOCTPAHCTBY PABHO

o _L=m&)(Si—dy)ng (0746 —10-0.002)(0.02 ~ 0.012) -8

K m X 10 - 0.81 = 0.00408 m?

12. CxopocTh Macja B MEXTPYOHOM MPOCTPAHCTBE

G 0.75
" py-Fg  865-0.00408

wy = 0.218 m/c

13. Yucimo Rex

=T, T 35-1076
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14. ITpuaUMAast 9UCIIO PSIIOB TPYO Z paBHBIM YHCITY TPYO B CpEIHEM CEUEHUHU KOXKYyXa TEII000-
MCHHHUKA 1No, U3 YPAaBHCHUA HAXOJUM IIOINPABKY Ha YUCIO PpAIOB pr6 o xoA4y TCIIOHOCUTCIIA B
MEXTPYOHOM MPOCTPAHCTBE.

¢, =0.816 +0.0361-Z+0.18-10"3-Re — 0.143-1072- Z? + 0.353 - 1077 - Re? + 0.932
+1075-Z-Re =

= 0.816 + 0.0361 -8 + 0.18-1073- 100 — 0.143 - 1072 - 82+ 0.353- 107 - 100% + 0.932- 107>
-8-100 = 1.0

15. IlpuaumaeM TemnepaTypy CTeHKH TpyO B TeruiooOMennuke te = 31 °C, yucno [panaris npu
aroi temneparype Prc =919. U uucno Hyccenbra

0.25 0.25
884
) TP, = 0.6 72.80'5 - 4210'36 (m) -1 =058.3

Pry

Nu; = 0.6 Re®> - P 0-36(
U, e r Pr,

16. KoaddunueHT TeriooTjauu co CTOPOHBI TOPSYEro TeIIIOHOCUTENS

= Nujd; _ 58.30.128 _ 622 BT/(MZ‘K)
dq 0.01

17. Kosadduument Terionepenaun, OTHECEHHBIH K BHYTPEHHEH MOBEPXHOCTH TPYOOK

(d2 d, d, 1)‘1 ( 0.01 001 0.012 1 \*!
a, = =

22y l ) — 417 Br/(M2 - K
o, 2274 T o 0012622 ' 2-58 " 0.01 ' 4985 RACRY

18. TerutoBbIe PKBUBAJIEHTHI TEIUTOHOCUTEIIEN
W, = G,Cp, = 0.75-1930 = 1450 B1/K; W, = G,Cp, = 5.4-4180 = 22200 B1/K.

Tak kak W2>W1, W, — MakcuManbHBINA TETIOBON SKBUBATCHT (Wakc), @ W1 — MUHHUMAITbHBIH
(Whn). O603Hau8M 00 = Wi / Whare = 0,0653.
Torna 4yncio equHuUIl nepeHoca

_ KF, 41715

N= W,c, 1450

= 0.666

19. DddexTrBHOCTH TEIIO0OOMEHHUKA (TIPU YHCIIE XOJ0B OOJBIIE TPEX B MPOTUBOTOYHO-TIEpE-
KPECTHOM armrapare MOXKHO HCIOJIb30BaTh 3aBUCUMOCTD € = T (N;®) /I 4rcTOro MpOTHBOTOKA)

1 — e~N(1-w) 1 — ¢—0-666(1-0.653)

€= —w e N1-® 1 _00653e-0666(1-0653) 0.48

20. TemmepaTypa ropsi4ero 1 XoJ0JHOI0 TEIJIOHOCHUTEIIEN Ha BBIXOJE U3 alapara
t;! =ty —e(t; —ty) = 45— 0.48(45 — 25) = 35.4 °C

, e Wi(t; —t))  0.48-1450(45 — 25)

= 25.6 °C
z W, +t) 22200 + 25
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[Tonmy4yeHHbIe 3HaYEHUSI TEMIIEPATyp TEIUIOHOCUTENEH Ha BBIXOJE U3 TEIJIOOOMEHHHKA HE CY-
IIECTBEHHO OTJIMYAIOTCA OT PaHee MPUHATHIX (CM. I1. 2), IO3TOMY CUUTAIOTCS OKOHYATEIbHBIMH.
21. TerutoBasi MOIIHOCTH ammapara 0e3 yueTra moTepb TEIUIOTHI B OKPY>KAIOLIYIO CPEy

Q =W;(t; —t{) =0.212(45 — 35.4) = 13900 Bt
C yu4eToM TEIUIOBBIX IIOTEPh B TEMI00OMEHHUKE (00BIYHO 10 3 %)
Q*=097-Q =0.97-13900 = 13483 Bt

C y4eToM TerIoBbIX OTEPh MPHU TPAHCHIOPTE HArPeTOoi BOBI (5 %) 1 B yCTaHOBKE KOMOMHUPO-
BAHHOI'O IIPOM3BOJICTBA TEIUIOTHI U Xoso4a (3 %)

Q" =095-097-Q*=0.95-0.97-13483 = 11912 Bt
22. CreneHb yTUIM3ALUHU TEILUIOTH TYPOUHHOTO Maciia (MaKCUMaJIbHO BO3MOKHOE KOJIMYECTBO
YTUIM3UPYEMOM TEeIIOTHI IpU paboTaroleil TypOuHe onpeensercs Juana3oHoM H3MEHEHHs TeMIiepa-
Typbl Macja B €€ CUCTEMaX CMa3Ku U PEryJIMpOBaHMUS).

Q™ 11912

= = 0.857
Q 13900

Pacuem eudpasnuueckux conpomusnenuii
22. CpenHsst TeMIieparypa CTEHKU

. _ti+t; Q45+ 354 13900
a2 a, Fy 2 © 62215

=253 °C

JlanHO#1 Temmepatrype cOOTBETCTBYET KO (DHUITUEHT TMHAMUYECKOUN BA3KOCTH
er = 61,2:107 xr/(m-c)
23. Koo puueHT conpoTUBIEHUS IO MEXTPYOHOMY ITPOCTPAHCTBY HAXOAUM I10 YPABHEHHIO
& = 157.8Re; %% (uy Juer) %14 = 157.8-72.87%99(30.3-1073/61.2 - 1073) 7014 = 2,51

24. I'mapaBiIuyecKoe COMPOTUBIEHUE M0 MEXTPYOHOMY MPOCTPAHCTBY C M YKCIOM MEPEropo-
JIOK U, CJIeI0BATeNIbHO, ¢ (M + 1) YMCIIOM X0/10B IO MEXTPYOHOMY ITPOCTPAHCTBY

AP, = (m + 1)ne&pyw?/2 = (10 + 1) -82.51-865-0.2182/2 = 391 Ila

25. KoagdunmeHT conpoTUBIIEHUs M0 BOASHOMY TPAaKTy MPU TypOYIEHTHOM PEKUME TEUEHUS
BHYTPU TMJIPABINYECKHU TTIaIKOH TpYyObI TPYOBI

&, = 0.316/Re; %2> = 0.316/108007%25 = 0.031

26. 'mppaBnnyeckoe CONPOTUBIIEHNE IO BOASHOMY TPaKTy
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o _p PWE L 995106 0746 .
2= =0 2 0.01 a

3agaum 1J15l CAaMOCTOSITEILHOTO PelIeHust

3azmaya 1. Paccunrarh miomanayM NOBEpXHOCTEH TErIooOMeHa KalopugepoB, HCIONIb3yEeMbIX
qutst Harpesa 10 xr/c Hapy»x)HOTo Bo3ayxa oT — 26 °C 1o + 10 °C Bo3ayXxoM, yaalisieMbIM U3 TTIOMEIICHHS,
B CHUCTEME YTUJIM3ALUU TeIUIOTHI MOCIEIHEr0 C KUIKOCTHO-BO3IYITHBIMU TEINIO00OMEHHUKAMU -y TUIIH-
3aropamu (Kajmopudepamu) U MUPKYIUPYIOIAM MEXIY HUMH IMPOMEKYTOYHBIM TEILUIOHOCUTEIEeM. B
KaueCTBE MPOMEKYTOYHOTO TETUIOHOCUTEIS UCIIOJIb3yeTcs Bojia. Ee MuHMManbpHas TeMreparypa B CU-
creme + 5°C, koneunas + 8 °C. TemnepaTyp BBHITSKHOTO Bo3ayxa + 25°C, OTHOCUTENbHAS BJIa)KHOCTD
50 %.

[Tonobpatk cTanapTHHIE KaTOpUQepsl.

3agaua 2. PaccuurtaTh IIIOLIA/b MOBEPXHOCTH TEIUIOOOMEHA BEPTHKAIBLHOIO KOXYXOTpyOda-
TOTO BOJIOTIOJIOTPEBATENSA. 72 T/4 BOJIBI IPOXOAMT 1O TpyOam auamerpoM 18/22 mm. OHa HarpeBaercs
ot 70 °C mo 110 °C.

I'peromumii TEMIIOHOCUTEND — BTOPUYHBIN 1ap U3 IIEPBOT0 KOpITyca BbIIIAPHON YCTAHOBKH I10Ja-
eTcsl B MexTpyOHoe npocTpancTBo. [lapameTprl napa Ha Bxoze B Termmooomennuk 0,4 MlIla u 140 °C.
Koa(hduiuenT Tennooraauu napa npuasTs papHeM 5000 Br/(M%-K), K03 OUIHEHT TEMI00TAaY: BOIBI
— 4000 Br/(M**K).

TemmonpoBonHocTs Matepuana Tpyd — 50 B1/(m K). BeiOpats dopmyssl miast pacuera Kodpdu-
[UEHTOB TEIUIOOTIA4H Mapa U BOJIbI IPH 33/IaHHBIX YCIOBHSIX U IMPOBEPUTH PaHEe MPUHATHIC UX 3HAYe-
HUS.

3agaya 3. PaccuuraTh pa3Mepsl Iperoliell MOBEPXHOCTU M PACXOJ HACBHIIIEHHOTO BOASHOTO
napa, o0pa3yrooLerocs pu BCKUIIaHUU KOHAEHCATa U UCIOJIb3YeMOro JJs HarpeBa 7,2 T BOJbl B arma-
paTe nepuoanYecKoro aencTBus ¢ pyodamkoi. Hauansnas temnepatypa Boasl 20 °C, koneunas 80 °C.
[Masnenue napa 0,2 MIIa.

CooTHolIeHHE BHYTPEHHETO JUaMeTpa Kopilyca anmnapara u ero padoueit BeicoTsl 1:2. Koag-
(DMIMEHT TeMIoO0TAaYH Mapa NPUHATH paBHbIM 5000 B1/(M%K), Bomsl — 800 Br/(m?-K). Bribpats dop-
MYJIBI JUTS pacdeTa Ko UIIMEHTOB TETUIOOTIa4! TIPH 3aJaHHBIX YCIOBUSIX U TPOBEPUTH pPaHEe MPHHS-
ThIe UX 3HaUeHus. PaccuntaTh BOAONOOrpeBaTENb, €CIIM NAapOBYIO PYOaIKy 3aMEHUTh Ha MOTPYKHOM
3MEEBHK.

3asaya 4. PaccunTtaTh mI01aab MOBEPXHOCTH TEMJIO0OMEHA BO3AYXOII010IpeBaTes u3 Tpyo co
CIIUpPaIBHBEIM HApYKHBIM opeOpeHreM. Matepuan Tpy6 — amomunuii (A = 100 Br/(M?K)); auamerp
di/ds = 27/25 mm, quametp opedpenus D = 75 mwm, miar pedep 3 MM, cpeanss TonmpHa pedpa 0,3 MM.
[TonorpeBaTens BBIOJHEH B BUJIE IAXMATHOIO IMy4Ka TPYO € MPOJOJIbHBIM (B HAIPaBICHUU MOTOKA
Bo3ayxa) marom S1 = 1,2D u monepeunsim S; = 1D. Pacxox Bozmyxa 10 kr/c, HadallbHas TeMIIepaTypa
20 °C, xoneunas 70 °C.

I'peromuii TETIIOHOCHTENH — KOHACHCAT BOJSHOTO Mapa U3 CHCTEMBI OTOTUIeHHs. HadanpHast u
KoHeuHas Temiieparypa konjaeHcara 110 u 80 °C. KoadduueHTsl TemIooTjaun KOHAEHcaTa U BO31yXa
(st BO3myXa Ko (HUITMEHT TETUIOOTAaYd OTHECEH K TIOJTHOM MMOBEPXHOCTH C yYETOM OpeOpEeH¥s) TIpH-
HaTh paBHEIME 5000 u 50 B1/(M? K). BeiGpaTh hopMyms! 11 pacueTa KodQ(HIHEHTOB TEMI00TIaun
TETUTOHOCHUTEJICH NIPY 33JaHHBIX YCIIOBHSIX. [[pOBEpUTH paHee MPUHSATHIC X 3HAYCHHUSI.
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3amada 5. OnpenenuTs pacxo/1 TPEIOIIEro mapa U KOJIMYECTBO TPyO B rperolel KaMmepe arra-
para ams BelapuBaHus 36 T/4 pacTBOpa, MOCTYMUBIIETO HA PEreHEPAIIUIO U3 TPABUIIBHOTO OTIEJICHUS
nexa. HavanpHas koHueHTpauus pactBopa 5 %, koneunast 15 %. Kamepa xoxxyxoTpyOuaToro Tuma.
Huamerp rperomux Tpyo 38x2 mm. [yimua Tpy6 4 M. Temmepatypa pactBopa nepen kamepoii 100 °C,
ero temneparypa kunenusi 105 °C. Temneparypa HacbieHust Btopuunoro mnapa 100 °C. ITapamerpsl
rpetomero napa 0,6 MIla u 165 °C.

ITnotHOCTH pactBopa 1,2 1/M3, Temmoemkocts 4 xJIx/(xr-K), KosdduumenTs TemooTaaun
napa u pactBopa npunath pasubivMu 5000 u 800 Br/(M? K). Tonmusa cios Hakumu 1 MM, ee TeIIonpo-
BogHOCTH 1 B/(M?-K).

Matepuan Tpy6 — cTalb ¢ TemIonpoBoaHocThio 40 Br/(m?-K). O1eHUTh BO3ZMOKHYIO SKOHOMHUIO
IPEIOLIEro Mapa npu BeIapUBaHUH TOTO K€ PACTBOPA B MPSMOTOYHON TPEXKOPITYCHOM BBIMTapHOU yCTa-
HOBKE.

3aymava 6. PaccunTarh TEmI00OMEHHUK ISl HarpeBa BO3AyXa BOJOW U3 BOJAOTPEHHOr0 KOTia-
YTUJIM3aTOpa, YCTAHOBJICHHOTO 32 IIMKJIOHHOH 1evbto. HadanbHbIe 1 KOHEYHBIE TEMIIEPATYPhl BO3IyXa
—10°Cu+ 15 °C, Boast 130 °C u 70 °C. IloBepXHOCTh TEIUIOOOMEHA BBIMOIHEHA B BUJIE IIIAXMAaTHOTO
ny4ka opeOpeHHbIX cHapyxu Tpy0. Juametp Tpy0 duw/ds = 20/18 MM, mornepedHo-criupaibHbIx pedep D
=40 mm. Tommmaa pedpa 0,3 mm. Matepuan TpyO u pedep — craib. TeronpoBoHOCTE CTaTH Acr = 40
Br/(m?-K). Illaru Tpy6 B myuke S1 = Sp = 1,5D. XKuBoe cedyeHme KaHAIOB Il NPOXOJa BO3LYXa B
MEXTPYOHOM HPOCTPAHCTBE IIPHHATH PaBHBIM 2 M2, CKOPOCTh BObI B TpyOax 1 m/c.

3amaua 7. [lpu pacuere BO3IyXOIMOAOTPEBATEINSI B CUCTEME YTUIIU3AIMH TEIJIOTHl BEHTUIISIIUOH-
HBIX BHIOPOCOB IOJy4EHbI CIIEAYIONIHIE JaHHbIE: IIOMAb TOBEPXHOCTH TermnoooMeHna 450 M2, mpoxos-
HBIE CeueHus 110 Bo3ayXy 2 M 1 mo Boze 0,006 M2, Kakum 06pa3oM HE0OXOIUMO CKOMIOHOBATh BO3-

JyXOMOJOrpeBaTeNhb u3 Kanopudepos ¢ IOBEPXHOCTBIO TemnoooMena 122,4 M2, IpOXOAHBIMH CEYEHH-
smu 1,045 m? u 0,003 m%?

3amaua 8. Pacxon BojbI 110 TpyOaM, U3 KOTOPHIX BHITIOJIHEHA ITOBEPXHOCTh TEINIOOOMEHA pa3Me-
pom 60 M2, 45 T/4, ckopocTs Boabl 1 M/c. TIpenoxkuTe KOMIOHOBKY TpYGHOTO MydKa KOHIEHCATOpa
¢iermMel, T.e. CMeCU MapoB Ha BHIXOJAE U3 PEKTU(PUKAIIMOHHON KONOHHBL [uamerp TpyO 22/18 mm,
JMHY Tpy6 BBIOpaTh B mpeaenax 3...6 M. ITnoTHOCTS rpetomero mapa 2 kr/m3, ckopocTs He Gomnee 10
M/c. Jlonst oOpa3yromierocst KOHJAEHcaTa OT HavajdbHOTO pacxonaa nmapos — 0,8. Boga mocie koHeHca-
TOpa UCIOJIB3YETCS B MOCUHBIX MAIIMHAX.

Onpenenutb KOJIMYECTBO YTHIN3UPYEMOM TEIUIOTHI B KOHAEHCATOPE, €CIIM TeEMIIepaTypa BOJIbI
Ha BXojle B MoeuHble MamuHbl 65°C, Ha BbIxoAe U3 HUX 45°C, moTepu TemjaoThl B TPyOONpoBOAax
MEXy KOHJIEHCATOPOM (hjIerMbl U MOSUHOWM MaIInHON 5 % MOJIE3HO UCIOJIb30BAaHHOM TEIIOTHI.

3azaua 9. Pacxo IHIMOBBIX Ta30B Uepe3 BO3LyXOMOA0rpeBaTels cocTapnseT 8000 M%/u, Teme-
parypa Ha Bxoae 300 °C u Ha BeIxoze 150 °C. Pacxox Bo3myxa 6000 M/u, HayanbpHAs ¥ KOHEYHAs
temneparypsl 20 °C u 250 °C. IIpennokuTh KOMIIOHOBKY TPYOHOTO Iy4Ka BO3/1yXOMOAOTIpeBaTels U
ONpEeAENUTh JUIMHY, IIard U KOJIMYECTBO TPYO MPHU CKOPOCTH JIBIMOBBIX Ta3oB 5...15 m/c u Bo3nyxa B
MEXTpYOHOM mpocTpaHcTe 5...10 M/c, tuamerpe TpyO 58/54 mm u ko3 dunmente reronepeaayn 30
Br/(M?-K). OnpesienmuTh 5KOHOMHMIO TOILIHBA HPU OCHAIEHHH MApOBOTr0 KOTIA BO3AyXOMOA0TpeBaTe-
neM. TennoTBopHas cocoGHOCTH TOIUINBA (MPUPOAHBIL ra3) 35000 k/lx/m>. Pacxos Bo3myxa Ha rope-
aue 10 /v, Boixos ZpIMOBBIX ra3oBs 11,5 M3/,

TemnepaTtypa npoaykToB cropanus nepes koreabHbIM mydkoM 1400°C. CpenHioro TemaoeM-
KOCTB JIBIMOBBIX Ta30B B juana3zoHe Temmneparyp 150...300°C npuasats paBHoii 1,35 kJIx/(M>-K), B mua-
nazone 0...1400°C — 1,6 xJIx/(m3-K), Bosayxa — 1,3 xJlx/(M*-K).

7- amaliy mashg’ulot:
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Quvurning issiglik izolyasiyasi samaradorligini aniglash.
Quvurning issiglik izolyasiyasi samaradorligini aniglash. To'yingan bug'ining bug’
quviridan sirqishlsr qug’ yo’qotilishini hisoblash. Kondisionerning mahsuldorligi va
foydali ish koeffisientini aniglash.

Nmpan maxkcan: VCCUKIMK TapMOKJIapu HUCCHUKIMK YTKazruwiap (KyByp)
U3OJISIUSACH KOHCTPYKIUSICUHU TAIIKWJI 9TYBYM MaTepHalljiap MabJlyMOTJIapUAaH Keiauo
YUKUO MCCUKJINK KOTUIAMACHHUHT KATJIaMUA KQTWHIUTHHY aHUKJIAIIL.

Acocuii ugpooanap ea do2ruKIuKIap

Acocuil M30JALMS  KAJTWHIUTH UCCUKIWK HWYKOTHIUIAPHU Ba U3OJSIUMOH
KOHCTPYKIUSHN KaJUHJIUTKA camapajgopiuruaun xucoonampa KMK Oyiinua kaOyn
KWIKII pyxcar Oepwiagu €KW UCCUKIMK WYKOTUIUIAp MebEpIapuiaH Keaud 4YuKuO

aHUKJIAaHAJN:

Oy epna
A, - acCOoCHi H3OJIHOH KATIAMHUHI HCCHKIHK YTKAa3yBYAHJIMK KO3(PGDHUICHTH,
Bt/(Mm-°C).

Y R - U30JISALHS KOHCTPYKIHMSICUHUHT TepMUK Kapmmaurd, (M-°C) /BT ;

Typ - MICCUKJIMK TAIlyBYMHHMHT XUCOOUH YpTaua WMWiK xapopary, °C;
to - atpod MmyxuTHUHT XUcoOui xapopartu, °C;
O - UICCUKJIMK WYKOTHIIITIAp MeBEPHU, BT/M, skaBangaH oJIMHAIH,
Oram - MICCUKIIMK YTKA3TUYHM TAIIKU THAMETPH, M.
Acocuii  HMCCHUKJIMK  M3O0JSIMMOH  KOHCTUPYKIMS  KaTJaMUHU  TaHJIalja

KyHUJarmjiapHu WHOOATra OJIMIN 3apyp: KaHAJUIM Ba €p YCTHIA YTKa3WIraHjaa acoChit
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MCCUKJIMK U30JISLHOH KaTIaMuHu 3uaaurd 400/kr/m3 1an rokopu 6YIMaras Ba MCCUKJIAK
yTrazyBuannura 0,07 B1/(m °C) nan rokopu OyIMaranv TaHJIaHAIH.
Muco.r:

1. Kanammu (210%120 mM) YTKa3miIran 1uaMmeTpu Ay = 400MM JIM HICCUKJIUK Tap-
MOFUHHMHI UCCUKJIUK H30JIALIMOH CaMapaJOpJIMIMHNA aHUKJIAHT.

bepyBum KyBypaaru TapMOK CyBUHUHI ypTada MMILIMK XapopatH ty,1 = 86 °C, typ
=46°C.

Uccuknuk yTkasrud (KyByp)HUHT YKUHU ETKU3WIMII 9yKypyauru h = 1,2 m.

Tynpoxk KyMOK TynpoKJiv ep (CYTJIMHKH ), MaccaBuil Hamuuru 12% rava 6ynranga
syuiary 1200 xr/ve,

Tynpox xapopartu t o= 3 °C. U3onsauus tymakcumon (Mat) MC - 50 mapkanu cus-
TETUK OOFJIOBUMJIAPJIM IIMIIA LITANEIb TOJANApJaH KUJIMHTAH, 3UYJIaHUIIHU HHOOATra
OJITAHJIa KAIMHIIUTHU Oy = 0,1M, Komslama KatiaaM Opu3oiaaH 2 KaTiaaMiu O = 0,008 M.

2. By macananu Excel Myxutnaa eqyniicux.

Acocuil 301U KATJIAMUHU UCCUKJIMK YTKa3yBYaHIUK KO3 (DUIIMEHTH:
OepyBYM KyBYp YUYH

M1 = 0,042 + 0,00028 ty,; = 0,042 + 0,00028 63 = 0,06 BT(m°C)
KAaUTUII KyBYPH YU4yH
A2 = 0,042 + 0,00028 ty,, = 0,042 + 0,00028 43 = 0,054 Bt(M°C)

Xap 6up KyByp YUyH acOCUH M3OJISIMS KATIAMUHUHT TEPMUK KapIIHIATH
Rusi = (1/2 Tt A1) In (dys/ o) = 1/6,280,06 1n 0,626/0,450 = 0,87 (M°C)/Bt
Rus2 = (1/2 1 Mis2) I (dyis/ ) = 176,280,054 In 0,626/0,450 = 0,95 (M°C)/Br

Xap O6up KyByp YUyH KoIlJlaMa KaTJIaMUHUA TEPMUK KapIIUIUTU

1 d 1 0,626
In

R, = In —=
27[2{)1(3

- =0,024(m*° C)/ Bm
d_ 6,28%0,175 0,450

Xap 6up KyByp YUyH KOIITaMa CUPTHHUHT TEPMUK KapIIAITUTH

1 1

R,: =
“ xd_a 3,14%0,642*8

=0,06(n*°C)/Bm
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Xap OMp UCCUKJIIMK YTKA3ru4 (KyBYp) HUHT TEPMHUK KAPIIHIIUTH

Ri= Ry + Rk + R;=0,87 + 0,024 + 0,06 = 0,954 (M°C)/Bt

R2= Ry + Rt R, = 0,95 + 0,024 + 0,06 = 1,034 (m°C)/Bt
WNuku Ba TalIK¥ S5KBUBAJICHT JAHaMEpIapy TEHT
duwas=1,53 M
Oram»= 1,82 M
KaHa HUHT CHPTHHU TEPMHK KapIIHIATH

1 1

- =0,026(m*°C)/ Bm
#d a 3,14*1,53*8

R =

nK

Kanan neBopiapuHUHT TEPMUK KapILIUIUTH
Rx= 0,014 (m°C)/Bt
TynpOKHUHT TEPMUK KaPUIWIUTH

1 4h 1 4*1,2 0
= In =0,249(m* C)/ Bm
27A d 6,28*0,62 1,82

myn mau s

Oy epaa Awyn= 0,62 (M°C)/Br.

Kanan mammaru xaBo xapoparu:

b /RiHt,, /Rt /Ry 86/1,1+46/1,22 +3/0,289

= =24,3C
1/R, +1/R, +1/R, 1/1,1+1/1,22 +1/0, 289

k

bepyBuu Ba KaUTUIL KyBypJIapyuAard COJMUIITAPMA UCCUKIIMK MYKOTHIILIAP:

Q1= (tep1 - t)/R = 86 - 24,3/1,1 = 56,1 Br/™m

02 = (tep2 - t)/R =46 - 24,3/1,22 = 17,8 Bt/™m
N ccuknmmKkayn yMyMui CONMINTUPMA MYKOTUIUIAPH:
Q=01+q2=56,1 +17,8=73,9 Br/m
N3onsnusananMaral HCCUKIMK YTKAa3THUJIAPHUHT TEPMUK KAPIIWINIH:
R#" = 0,093 (M°C)/Bt
Hceuknuk yTkasruunap u30UusUIaHMaradary KaHall MYuard XaBo XapoparTu:

t; =57,3°C
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M3onauusyiaHMarad  MCCUKJIMK — YTKa3sTHYIapHU  COJMINTHPMA  MCCUKJIMK
NYKOTHUILIIAPU:

q'1=308,6 Br/m

q2=-125,5 Bt/™m
YMyMHUH COJIMIITAPMA UCCUKIIUK WYKOTHIILIAP:
Ouons = 183,1 B1/m
Hccnknuk U30sIMUACHHUHT caMapagopianuru

quu3 B qu3 _ 3081 6 - 73,9
quu3 30816

77: =0,76

1-macana.

210%120 MM kaHas1a YTKA3WITaH TUaMETPU drar=600 MM UCCUKIIUK TAPMOFUHUHT
VCCHUKJIMK U30JISIIUSICA CaMapalOpJIUTMHA AHUKJIAHT.

bepyBum KyBypaaru TapMOK CYBUHUHI ypTada HMHMILIMK Xapopatu ty,1 = 95 °C, typ
=70 °C.

Hccuknuk yTkasrud (KyByp) HUHT VKU ETKU3WINII YyKypJurd h=1,2 m.

Tynpok KyMOK TYNpPOKJIU €p (CYyTriIMHKH), MaccaBuii Hamiuru 20% rada 6ynaranga
suunuru 1200 xr/m3,

Tynpokaunr xapoparu to =10 °C. M3omsaums tymaknapu MC-50 mapkanu
CUHTETUK OOFJOBUYMIM IIMIIA IITarnea (4ekyiam) ToJiaJaH KWIMHTaH, 3W4YJIaHUIIHU
MHOOATra oJraHaaru KUIMHINTUA Oy = 0,15 M, Kortama KaTiam Opr3oJiiad 2 KaTiamaaH

noopat Oy = 0,005 Mm.

2-mMacaJa.

210120 MM xkaHamma VYTkazuiaraH guaMeTpd drm = 200 MM HCCHKIMK
TapPMOFUHUHT UCCUKJIUK M30JISIUSICH caMapadopJIMTUHU aHUKJIAHT.

bepyBun KyBypAaru TapMOK CyBUHUHI ypTada WHIUIMK XapopaTu ty,1 =80 °C, typ
=55°C.

Uccuknuk yTka3zrud (KyByp) HUHT YKH ETKU3WINIT 4yKypaurd h=1,2 m.
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Tynpok KyMOK TyIpoOKJH €p (CYrJIMHKH), MaccaBuil Hammuru 20% raya Oynrania
spuyary 1200 xr/me,

Tynpokaunr xapoparu to =10 °C. M3omaums tymaknapu MC-50 mapkanu
CUHTETUK OOFJOBUMIM IIMINA INTanea (4YekjiaM) ToJaJaH KWIMHTaH, 3UYJIaHUIITHU
WHOOATTa OJTaHIaru KATMHIATH Oy = 0,15 M, Komutama kKatiiam Opr3oiaad 2 KaTiamIaH

noopar O = 0,008 M.

V. KEYSLAR BANKI

TOPSHIRIQ Ne2
Diametri 38x3 mm li turbadan soatiga G tonna va temperaturasi
t°%C bolgan N suyuglik ogib o’tmoqgda. Suyuglikning ogim rejimi va
o’rtacha harakat tezligini aniglang.

Para- O’lchov Shifirning oxirgi ragami bo’yicha variantolar
metr birligi 1 2 3 4 5 6 7 8 9 0
G T 05409 (1.08| 18 | 3.6 |144]1.08/0.72|0.36 |0.18
t °C 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 70
N Paxta yogQ’i, vino, sut, piva, etil spirit, gand qiyomi, neft, benzin,
mazut, HNOj3, H,SO,, simob, HCI, glitserin, toltol.

TOPSHIRIQ Ne3
Suvni uzatish uchun mo’ljallangan markazdan qochma tipidagi
nasos quydagi texnik harakteristikalarga ega: Q1 = 45 m3/soat; H; = 36 m;
N1 =38 kVt; np =760 ayl / min. Agar ushbu nasosning aylanishlar soni
N, ga o’zgartirilsa, uning ish unimdorligi, napori va quvvati ganchaga
ortadi? Nasosning f.i.k. ham hisoblab chiqilsin,

Para- O’Ichov Shifirning oxirgi ragami bo’yicha variantolar

metr birligi 1 2 3 4 5 6 7 8 9 0
N, Ayl/min | 1400 | 1440 | 2880 | 3600 | 2500 | 2900 | 1200 | 1260 | 3200 | 960

TOPSHIRIQ Ne9
Dastlabki fil'trlash jarayonida 1 m? fil'trdan olingan fil'trat mi-
qdori, fil'trlash boshlangandan 11 minutdan so’ng Vi hajmda, T2 minutdan
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keyin esa V. hajmda fil'trat olinadi. Fil'tr yuzasi 1 m? bo’lsa, V mi-
qdordagi suyuqlikni fil'trlashga gancha vaqt zarur bo’ladi.

Para- O’Ichov Shifirning oxirgi ragami bo’yicha variantolar

metr birligi 1 2 3 4 5 6 7 8 9 0

T min 2 4 120 15 6 [ 16 | 12 ]| 18 | 14 | 8
Vi dm? 1 2 8 5 3 8 6 9 7 | 4

T min 15 | 25 [ 100 | 50 | 30 | 80 | 60 | 100 | 90 | 55
Vs dm3 3 6 | 24 | 15 | 10 | 20 | 18 | 27 | 21 | 12
V dm? 10 | 20 [ 100 [ 50 | 30 | 80 | 60 | 90 | 70 | 40

TOPSHIRIQ Nell
Agarda, devorning usti 3mm qalinlikda X material bilan

qoplangan bo’lsa, diametri D mm li U materialdan yasalgan devorning

termik garshiligi necha barobar ortadi?

Para- | O’lchov Shifirning oxirgi ragami bo’yicha variantolar
metr | birligi 1 2 3 4 5 6 7 8 9 0
o mm 01| 03|02 | 05| 10| 06 0.8 1.1 | 15 1.4
D mm 25x2 | 38x3 | 20x2 | 14x1 | 76x4 | 32x2 | 57x3 | 20x2 | 14x1 | 108x5
U - Al Cu |Ct45 |Bron| Ag | Al |Choyan | Ti Cu | Latun
X Asbest, emal, torfplita,sovokit, penoplast, viniplast, ftoroplast,
faolit, po’kak
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V1. GLOSSARIY

I'noccapuiu .

Hccuknux manbau — UCCUKIIMK OJIMHYBYH 3JIEMEHT.

Hccurnux y3amyeuu — ACUTUI TU3UMUJIA XapaKaTJIaHyBUYU CYIOK EKH Fa3CMMOH MOJJIA.

Hccuxnux ysamysyunap — UCCUKIMK MaHOaWIaH MCUTHII acOoOIapura MCCUKOMKHH Y3aTyBUH
JJIEMEHT.

Tennosas aspayus — €eCTECTBEHHbBIN OPraHU30BaHHBIN BO31yX000MEH B MOMEIIECHUSAX, TPOUCX OIS~
LU Yyepe3 OTKPBITHIE IPOEMBI B HAPYKHBIX OTPAKIACHUSIX IPOMBIIIJIEHHBIX 3JaHUN: B TOPAYMX LIEXaxX
(c M30BITOYHBIM TETIOBBIEICHUEM) T10J] CYMMapHbIM JIEHCTBUEM BETPa U Pa3HOCTH JABJICHUN HAPYK-
HOT'O U BHYTPEHHEr0 BO3/yXa (IpaBUTAMOHHOE JaBIICHUE).

Hccurknux asxcpanuwiu — XoOHara KOHBEKIIMs Ba HypJIaHMII acCOCH]Ia FOKOPHU Xapoparra ra Oynran
uniad YMKapyIl YCKyHACHIaH, KM3UraH MaTeprauiap/iad, Taiép MaxcyloTiapan, oJamiapaad Ky€Em
panuanysicuIaH, CyHbH EPUTHUII Ba X.K. JIApJIaH aXpanu0 YNKaETraH HCCUKIHK.

Qunbmprap — WYHATUPWITAH BEHTWISILIMOH TU3UMIIApJAH XOHajapra HYHaaTHpWIraH XaBOHH
TO3aJI0BYU YCKYHA.

Cosumuw acenmu — COBHUTHUIL MallIMHATAPUHUHT UIITYU KUCMH.

bunonune conuwmupma uccukiuxk magecughu - XMcoOui xapopatiap allpMacura Moc KelyBuH
6MHOHMHT | M° KMCMMHHM MCHUTHINTA KETAUTaH HCCHKIHK caphu.

Paouamop - KOHBEKTUB-paHallMOH UCUTHII acbo0H,

Tawku 6a uuku xagonuHe Xxucobuil Kypcamkuuiapu — Typap-KOu Ba kamoaT OMHOJIapuaaru Ba
IIYHUHTIEK JOMMMIA WU KOMIapuiard XaBOHUHT XapopaTH, T€3JIMTH Ba HAMJIUTH.

Cmamux 6ocum — €MUK pe3epByap AeBopiapuaart 60CUM Ba y pe3epByap WUKH I03aCHHUHT Oapua
HyKTajapuaa oup xui 6ynaiu.

Xasonu konencusnaw muzumu (XKT) €ENUK XOHajIapard XaBo MyXUTHHUHT OJITUHIAH OepuiTraH
KYpCcaTKUYJIapuHU TAbMHUHJIOBUM BOCHUTA Ba KypUJIMaylap Ma)KMyacHHH aHIJIaTalu.

Hccurknux manbau — AICCUKJIUK OJTMHYBYH JJIEMEHT.

Hccurnux y3amyeuu — AICUTUII TU3UMUJIA XapaKaTIaHyBUU CYIOK €KH Ta3CUMOH MOJ/IA.

Hccuknux ysamyeuunap — UCCUKJIUK MaHOaWgaH MCUTUII acOoOiapura MCCUKOMKHHU Y3aTyBUH
AIIEMEHT.

Tennosas aspayusi — €CTECTBEHHBIN OpPraHU30BaHHBIN BO3yX000MEH B IOMELIECHUSX, TPOUCX O~

1007051 YCPE3 OTKPLBITBIC MTPOCMBI B HAPYKHBIX OTIpaKACHUAX NPOMBIIIICHHBIX 3JIaHUM: B ropsa4ux nexax
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(c U30BITOYHBIM TETUIOBBIICICHUEM ) TI0]] CYMMapPHBIM JICHCTBUEM BETpa U Pa3HOCTH JABIICHUN HAPYK-
HOTO ¥ BHYTPEHHETO BO3/yXa (IpaBUTAILIMOHHOE JaBJICHUE).

Hccurnux asxcpanuwiu — XoHara KOHBEKIMS Ba HypJIaHMII acOCH]Ia FOKOPHU Xapoparra ra 0yiaran
unuiad YMKapuil yCKyHacUAaH, KU3UraH MaTeprauiapan, Tailép MaxcynoTiapaaH, oJamiiapaan Kyem
paauanuscuaH, CYyHbUN EPUTHII Ba X.K. JTapJaH aXpaand YuKa&TraH UCCUKITHUK.

Qurvmpaap — WYHATAPUITAH BEHTWIALMOH THU3UMJIAPAAH XOHAJIApra WYHAITHPWITaH XaBOHU
TO3JIOBYM YCKYHA.

Cosumuw acenmuy — COBUTUII MAIIMHAJIAPUHUHT UIYU KUCMHU.

Bunonune conuwumupma uccuxiux mascugu - Xucobuii xapopatiap aifpMacura Moc KeIyBUYH

6uHOHUHT | M® KHCMHHM MCHUTHINTA KETAUTaH UCCUKINK caphu.

HCCUKJIMK IHEPrUsiCHHH KalyJ KWJIYBYHM - HCCHKJIMK SHEPrHACHHU KaOyn KWinO onuin Ba
yHIaH (GOHAATaHUII YIYH MYJDKAJUTAHTaH KypuiMa KU YCKYHa;

HCCUKJIMK TABMHHOTH TAIIKWJIOTH - MCCUKJIHMK SHEPrHsACHHU IIapTHOMAa OyWnYa COTHII Ba
TaKCHMJIAII XyKyKHTa 3ra OyJraH IOpHIK 11axc,

HCCUKJIMK TABMUHOTH TAIIKWUJIOTHHUHI A0OHEHTH - HCCHKJIMK TabMHHOTH TAIIKHJIOTH
TapMOKJIapura OeBOCHTa yJIaHTaH Ba y OWJIAH MCCHUKJIMK TapMOFHMHMHT OanaHC Oyitmua MaHCYOJIMK
yerapacura sra OyiraH HCTEbMOIYH, YHHHT UCCUKIIMK SHEPrUACHAaH (HoiTaaHuIl XyKYKHd UCCHKIINK
TAbMUHOTH TalIKMJIOTHHUHI HCTEBMONYHM EKM YHHHT IOKOPH TAIIKWIOTH OWJIaH IIapTHOMacuaa
KEJUIIWITaH 0ynanu;

HCCHK/JIHK TABMHHOTH TAIIKWJIOTHHHHI  Cy0a0OHeHTH - HCCHKJIUK TabMHUHOTH
TAIIKWJIOTUHUHT PO3WINTH OwiaH aOOHEHTHHHT HCCHKJIMK TapMOKJIapura OeBOCHTa yJaHTaH Ba
aOOHEeHT OWJIaH MCCHKJIMK OJHeprusicuaaH (oWJalaHuIl [03acHIaH LIapTHOMara oJra OynraH
UCTEbMOIUU. DHeprus cyO0aboHeHTra Oepuiirania abOHEHT UCCUKJIMK TABMUHOTH TAlIKUJIOTH OJIHM/1A
Hccuxyuk sHepruscuiad (QoiinanaHum Koujanapura puos KWIMHMIOM OViinua >xaBoOrap
XHCOOJIaHa !,

HCCUKJIMK TAPMOFHHHMHI OanaHc O0ViiM4a MaHCY0/IMK 4Yerapacu - MCCUKIMK TapMOFUHUHT
UCCUKJIMK TabMUHOTH TAIIKWJIOTH OwmiaH aOOHEHT ypTacuaard OYJIMHUII HYKTAaCH, y HCCHUKIHUK
TApMOFUHUHT OanaHc Oyiinua MaHCYOJIMK Yerapacu OWiIaH aHUKJIaHAIU;

XHCOOra OJIMII HYKTACH - MCCUKJIHMK OWMJIaH TabMUHJIAII CXEMacuIard HyKTa, yHIa Yirdarn
npubopu (xucobsaruy, xucoOra OJMII TH3UMH Ba Iy KaOumap) €paaMuia €ku Oolikada ycysjaa
UCCHKJIMK DHEPTUSCH capPy MUKJIOPH aHUKJIaHAIH,

XMCO0ra OJIMIIHM HA30paT KHJIMII NpUOOpM - Ha3opaT KWIMII Y4yH (oiijanaHuiaagurad
XycoOra onuil npruOopH, YHUHT KYPCATKUWIAPH aCOCHIa TAPMOKHHHT Ma3Kyp HYKTAaCHIarH UCCHKJINK
SHEPrUsCU cappu aHUKIAHAIM;

Hcutnm gaBpy yuyH OMHO HCUTHII TH3UMHUHUHT 0a3aBUii COTUIITHPMA JHEPTUsl CHFUMH
— WCUTHUII JaBpH Yy4YyH MapkasziaH cudaTiv pocTiIaHyBYM Ba MaxaUIMA Xamaa WHAWBUIyall
aBTOpOCTIAaruyu OyaMaraH OMHOHUHT MCUTHUII TU3UMUTa OepuiaéTraH UCCUKINK MUKJIOPUHUHT Typap-
KOU OMHOHMHT yMYMUH XOHAI0OHJIapU Mail IOHMHUHT €KH kaM0aT OMHOCHHUHT (ONAaIN Mali JOHUHIHT
| KB. M ra Ty¥pHU KEJIyBYM UCCUKIINK MUKJIOPH.

TycMK KOHCTPYKUMSUIADHHUHI XaBO YTKa3yBYAHJMIM —TallkKl Ba WYKH XaBo
O0oCUMIIapUHUHT (papKu TabCcUpUAA TYCUK KOHCTPYKIUSUIAPUHUHT XaBO YTKA3UII XyCYCHUSITH.

100



I'panyc-cyTka — OWHO KypriIaéTraH XyJAyJIHHHT XapopaTinu-BaKTIH TaBcu(u OYIn0, COH
KUXATJAH MCUTHUII JABPUHUHT OYTYH WCUTHII JaBpU JABOMHJATH BAaKITa WYKU XaBO XapopaTH Ba
ypTauda Talky XaBO XApOpaTJapUHUHT KyaTMacura TeHr.

Jloiinxajamra uHTerpajg (3KOJOruK) HAAIIUII — DHEPrus TEXKaMKOPIUK Ba arpod-
MYXUTHHM Cakjall COXACcHJa MaKCHUMaJl HATHKajapra 3pUIIMII MAaKCaAuaa JIOWHXA XYXKKaTJIapUHHU
Taiiépnama Tolnxadymiap KyWwWIapUHUHUHT OMpPIAIMHY Ba ¥3apo  XapakaTjapuHU TabMHHJIAHYBYU
JoMMXananmra €HI0IIHIII

BUHOHMHT JHEPreTHK cCaMapagopJIMIi KJIaccu — MabJIyM OpalUKIa MCUTHULI Ba
OMHOHUHT KOHJICHCHUSUIAHUIIM, XOHAJNApHU EPUTHII YYyH COJHUIITHPMA HHEPrusi HCTEbMOJIMHU
OunaupyBYr OMHOHUHT Xap(d OuyiaH OeNruIaHTaH SHEPreTHK caMapagopiIuK JapaskacH.

buno pacaguHMHT OMiHABAHJINK Japakacu - BEpTHUKAJ OMHaBaHJIaHTaH
I03aHUHT TallIKW JEBOPHUHT YMYMHI 103acura HUCOATH.

TYcHK KOHCTPYKUHMSIJIAPMHUHT XaB0O YTKa3yBYaHJIMK KodpPuuuentu —o6ocum dapku 1 [1a
Oynranaard TYCUK KOHCTPYKIUSJIAPH F03aCHIard XaBo YTKa3yBUAHIIUTH.

HUccuknuk anmMamyBu (MCCHKJIMK Ka0yJl KHJIHMIIM KU MCCUKJIUMK Oepuin) Ko3ppunuentn

—MOC paBHIIa HYKU Ba TAIIKH 103aJap YUyH Xapopatiap ¢papku 103a Ouiiad ypad TypraH MyXuT
xapopatiapu ¢apku 6up rpaayc Llenbcuil 6ynrangaru UCCUKIMK OKUMUHUHT F03aCH 3UYJINTUTA TEHT
OynraH KOHCTPYKIMS F03acH Ba ypad TypraH MyXUT OpacHJard MCCUKIMK OKUMH KUMMaTUIa TEHI COH.

TYCHK KOHCTPYKUMSAHUHT HCCHKJIMK Y3aTHII KO3(PPUIHEHTH (TPAHCMHUCCHOH) -

WYKH Ba TAIIKU XaBOJAPHUHT Gapku oup rpaxyc Llenbcuii 6ynrannaru TYCUK KOHCTPYKIUSIaH
VYTYBYU UCCUKJIMK OKUMHHUHT 1032 3UWINTUTa TEHT OYIraH KUiiMaTu.

KoHCcTpyKIUS 103aCMHMHT MCCUKIMKHU Ka0yJ1 KMJIYBYM KOI(PPUUMEeHTH — HCCHUKJIHMK
OKMMHU 1033 3UWINTH TapMOHHMK TeOpaHUILIAp aMIUIUTYAACHHHMHT Iy [03a Xapoparu TeOpaHHUILIap
aMIUIMTy/lacura HUcOaTH.

BUHOHUHT yMYMHH HCCHKJIMK Y3aTHII KOOpPUUMEeHTH — OMHOHUHT  KEITUPWITaH
TPAHCMHUCCHUOH Ba KEITHPWITaH WHOWIBTPAMOH T HUCCHKIMK Yy3aTHIIl KO3((OHUIMCHTIIAPUHUHT
WUFUHIMCUTA TEHT OYITraH KaTTajluK.

ByHOHMHI HCHTHJIAAUTAaH MAHIOHH - OMHO WYKU JIEBOPJAPUHUHI  F03aCHHU
yerapa Knianb 0apya KaBaTJIapUHUHT XUCOOJIaHTaH 103acH XaM/ia 3MHaJIM MaiiioH4anap Ba tu@Tiap Xam
kupau (Oy 103a Hunra MaHcapAiau, MCUTUIIAIUTaH IIOKOJIM Ba epTyia XOHAIApH XaM KUpaJin); )KaMoat
OMHOJIapHJa aHTPECOJUIap, TaJlepesJapHUHI 03ajJapyd Ba TOMOIIA 3aJJIAPUHHUHT OAJKOHJIApU XaMm
KHpaIHU.

Hcurnaaauran xaxm - OMHOHUHT TalIKW TYCUKJIAPUHUHT WYKU F03aapu OuiaH
(eBopuyap, yepAakin €MUK TYCWITaH, MACTKU KaBaT MOJMJAH TYCWJTaH) yerapajaHraH OMHOHMHT
XaKMH.

HUcntunaauran epryiaa — Oepuwirad xapopaTHH ynuiad TypHII Y4yH HUCUTHIN acOobiapu
YpHATHIL Ky3/1a TYTHITaH epTyJa.

TycMK  KOHCTPYKUMSICHHHUHI  OyF VTKa3yBYAHJIMIM — TYCHK KOHCTPYKLIHSICH
MaTepHaJUIADUHUHT TAlIKK Ba MYKU I03ajJapuaard cyB OyFUHHUHI mopiuain 6ocuMu (apku ocTuaa
HaMJIMK YTKa3HII XYCYCUSTH.

BUHOHUHT HXYaAMJIMK KYPCATKHYH — OMHOHUHT YMYMHI TaIllKU TYCUK KOHCTPYKIIMSICH
F03aCHHUHT YHUHT WYHUJIA KOMIAIraH UICUTHUITYBUH t03ara HUCOATH.

doiiganu MaiioH (;kamM0aT OUHOJIAPH YYYH) — OWHOHHHT HCUTUIIAIUTaH Oapua
MaiIOHJIApUHUHT UUFUHIUCH.

Swaiiaurad XxoHaJ1ap Ba OIUXOHAHUHI Mal/IOHH — Oapua YMYMHI XOHaap
(MEXMOHXOHa), ETOKXOHA Ba OIIXOHA MalIOHJIAPUHUHT WHFUHINCH.

BuHOHM MCUTHIN YYYH TAJa0 KHIMHAIUTAH HCCUKJIUK JHEPrusicu - HCUTHIII

JaBpuna OMHOAA HCCUKIMK Oyiimya kKoMdopT OYIMIIMHM TabMUHJIOBUM 3apypuil MebEPHA
KYpcaTKU4JIapuHH yIUTa0 TYpUII YUyH Kepak OyiaauraH HCCUKIMK MUKIOPH.
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TYCUK KOHCTPYKIMSACHHUHT KEJTHPWITAH HCCUKJIMK Y3aTHII KO3 PUuIiueHTH -

UCCHUKJIMK-TEXHUK OUp KMHCIM OYIMaraH TYCUK KOHCTPYKIMSCHHUHT ypTauara KeJITHPUIITaH
HCCUKJIMK y3aTHII KOY(PPUIIUCHTH.

Kearupuiaras TpaHMucCHOH KO3 PUUHEHT - UYKU Ba TallKU XaBo
xapopaTiapuHuHTr dapku oup rpaayc Llenbcuiira TeHr Oyaranaaru OMHO TYCUK KOOUFHHHHT OUPIIUK
103acHra TyFpy KeJlaJurad KuiMaTH ypTaya KOHIYKTUB UCCUKIMK OKUMMIa TEHT OYJIraH KaTTaJluK.

BuHOHMHI KeJTHPWITaH (IAPTIH) HHPWIBTPALMOH MCCUKJIUK y3aTuIl KO3 PUuumreHTH
- OMHOHMHT KOOYFH OpKaiu (WIBTIAHYBYM HCCUKIUK YTUIIM XHcOOWUTra Xocwi Oynanurax
MIapTIN UCCUKIIMK y3aTHII (XaBO-XaBo) KOdhPHUIeHTH.

TYcHK KOHCTPYKUMSICHHUHT KeJTHPUWITaH HCCHKJIMK y3aTHII KAPIMJIUTH — TYCUK
KOHCTPYKUHUSCUHUHT KEITUPUITAH UCCUKIIUK y3aTHII KOd(pdUIIMEeHTHra TecKapu OYIraH KaTTajluk.

BuHony ncutnmra xucoduii capg 0ynagural HCCMKJIMK YHEPIrUsACH — UCUTHUII TU3UMHU
TabMUHJIAWUTaH MaKCUMaJl UCCUKIIUK OKUMHU.

BuHOHM MCHTHII YYYH TaJa0 3THIAJUTraH XMCOOMI COIMIITHPMA MCCHKJMK IHEpPrus —
OMHO/IAa MCCUKIMK OVitmya koMpopT OVIMIK yuyH 3apyp OyiraH MebEpuid KypcaTKHUWIApHHU yIiiab
TYPHII YUyH Kepakiu OYIraH UCCUKIMK MUKJIOPUHUHT OMHOHMHT YMYMUH MCUTHJIAIMTaH MaiiIoHATa
€KU XaKMUra HucOaTH.

BuHO MCHTHII Ba MAapKa3JalllraH MCCHKJIMK TABMUHOTH THU3HMMJIAPDHHMHI XHCOOMIi
IHEPreTHK CaMapaJopPJuIra — OVHOHMHT WMCHTHII Ba MapKasJalllaH HCCUKINK TabMHUHOTH
TU3UMIIApUJIATU UCPO(IIapHU Ba YCKYHAJIAPHMHM POCTJIAIIHUHI AaBTOMATJIAITHPHII JapakalapuHU
xyucoOra oyBur K0d(ppuineHT.

BuHo mcuTHII Ba MapKa3IalIMaraH MCCHMKJIMK TAbMHUHOTH TH3MMJIAPMHUHI XHCOOWIi
IHEPreTHK CaMapaJopPJuIra — OWHOHMHT WMCUTHII Ba MapKasjamMaraH MCCHUKIUK TabMUHOTH
TU3UMIIApUJIATU UCPO(IIapHU Ba YCKYHAJIApHMHM POCTJIAIIHUHI AaBTOMATJIAITHPHII JapakalapuHU
xyucoOra oyBur K0d(ppuineHT.

TycHK KOHCTPYKUMSVIADUHMHT XaBO YTKA3yBYAHJIMIM KAPIIWJINTH -

TYCHK KOHCTPYKIMSIADUHHUHT XaBO YTKa3yBUAHIUTUTA TECKApU OYIITaH KaTTaJIUK.

TycHK KOHCTPYKUMSUIADUHMHT OYF YTKA3YBYAHJIMIN KapIIMJINIU — H30TEPMUK
HIapouTIIap/ia TYCHUK KOHCTPYKUMSICHHHHT OWPIUK [03aCHJaH WYKH Ba TalIKK XaBO Iapiyal
6ocumnapuHuHr ¢dapku o6up [lackans 6ynrannaru OMpIMK BaKT MUUIA YTYBUU CYB OyFU OKUMUHHMHT
KHUMAaTH.

HMcenkauk anMalMHYBH KAPIIWINTH (MCCHKIUK Y3aTHII €KH HCCHKIMK Ka0yJs1 KUJIMI) —

HCCHKJIMK aJIMAllyBYaHJIMKKA TECKapH OYJraH KaTTalHK,

TycHK KOHCTPYKUMAJIAPHUHT HCCUKJIMK y3aTHII KapIIHIUTH - TYCUK
KOHCTPYKLUSUTAPHUHT UCCUKIIMK YTKA3yBUAHJIUTHUra TeCKapy OYiIraH KaTTaluK.
Kypuiaui ¢paosmsaru - UIuad YMKapuil Ba HOUILIA0 YMKAPUIIUIAPDHUHT acOCUM

(boHUTapUHN KypHII Yy OuiaH sipaTuil Ba (€KK) MaBXKyJ] 0ObEKTIApHU Y3rapTUpHIL (KeHralTupHuII,
MOJIEHU3allUsl, TEXHUK KalTa >KHUXO3Jall, PEKOHCTPYKUHMs, pecraBpauus. Kamuran Ttabmupiaii)
daomuaTu.  TYCHK KOHCTPYKUMAIAPHUHT HCCHMKJIMK HHEPUMACH  — TYCHK
KOHCTPYKIUSCH aJloXUJa KaTjaMilapu TePMHUK KapIIWIUKIapyu WMFUHAMCUHMHT 1y KaTJIaMJIAPHUHT
UCCHUKJIUK Y3IaITupuIlI KO3 UIIMeHTIapy HHFUHUCH HUCOATHra TeHT OYJraH KaTTaluK.
ByHOTapHUHT HCCHKIUK XUMOSICH — OMHOHUHT TYCHUK KOHCTPYKUUSITAPUHUHT
OMprajgvkaard HMCCUKIMKHUHT XOHAJapJaH TallKd MYXHUTra YTHINWTa, IIYHUHJEK XaBO XapopaTh
Typiauya OyJran XoHajap opacuaa UCCUKJIMKHUHT OMPUAaH HKKUHYMCHUTA YTUIINTa KAPIIMITUK KUITUIII

XYCYCHSITH.
BYHOHMHT HCCHKJ/IMK PeKUMH —  OWMHO XOHAJIAPUHHUHI UCCUKJIMK PEXKUMUHU OENTHIIOBUYH
6apua pakTOpIAPHUHT HUFUHIHCH.
HNink epryaa— VCUTHII Ba UCCUK CYB KyBYp YTKa3rnwiapu €TKU3WITaH epTyia.
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Niuk yepaax - UCUTWJITAH TOM KOHCTPYKIIMSICH, TalIKH ISBOpJap Ba FOKOPU
KaBaTHUHT ENIJITaH KUCMHU OHMJIaH YpairaH opanuk OYnu0, yHH UCUTHII OMHO XOHAJAPUHUHT TOPTUIIT
BEHTUJIALIUSICH OPKAJIH YMKHO KeTaéTraH HCCHK XaBO OWJIaH aMalira OIINPUIIa IH.

TYcHK KOHCTPYKUMSUIADUHUHT UCCUMKJIUKKA TYPFYHJIUTH ~ — TYCHK
KOHCTPYKIUSUTADUHUHT WYKH F03aCH  XapOpaTH Y3rapuilld aMIUTUTYJIACHHUHT HCCUKJIUK OKHUMH
rapMOHUK TeOpaHUIIIAPU aMILTUTYAaCUTa HUCOATHHU OUIIIUPYBYH XYCYCHUSITH.

TyCHMK KOHCTPYKHHMSICH KATJIAMMHUHI TEPMHK KAPIIWJIMIH — KaTiaMyiapud [03acuaard
xapopariapu ¢apku Omp rpamyc Llembcmit OynaraH xoigaru TYCUK KOHCTPYKIMSCH KaTJIaMHJIaH
yTaéTraH UCCUKJIMK OKMMH FO3aCUIard 3UWIMIHra TeCKapy OyJraH KaTTaluK.

TYCcHK KOHCTPYKUMSICHHUHT TEPMUK KAPIIUJIHTH — TYCHUK KOHCTPYKIIUSCH KaTJIaMJIapH
MaTepuaUIapi TEPMHUK KapIIHINKIAPUHUHT HUFUHUCH.

BYHOHM HMCHTHII YYYH Tajad KUJIMHAAWUTAH MCCHMKJIHMK 3HEPTUSICHHHHT COJMINTHpPMA

IXTHEKU - OMHOHM UCUTHUII YUyH Tajad KWJIMHAIUTAH UCCUKJIMK SHEPTHSCUHUHT MEBEPHIA
COJIMIITUPMA IXTUEKUHUHT KUAMATH. 3JIaHUS .
BUHOHMHT COTMTIITHPMA UCCUKJIUK TaBcUpn  — WYKM Ba  TallKM  MYyXHTJap

xapopariapu hapku oup rpaayc Llenbenii 6ynran Xxonaaru OMHOHN UCHTHIIIATH MaKCUMAaIT UCCUKITUK
OKUMMHUHT OMHO XQ)KMUHHUHT 1 KyO M UCUTHJIQAUraH Xa)KMUTa HUCOATH.

BuHoHM ucuTHII YyUyH cap( 0Y1aiMran HCCMKJIMK SHEPrUsiCHHUHT XHUCOOUI COTMIITHPMA
cappu — MaKCUMaJl HCCHUKJIMK OKUMHUHMHI Typap-)KOM OMHOJIapu YyMyMHUH XOHAJOHJIAp
MaiIOHMHUHT KM jkamoat OuHonapuaa (oianu MaiiTOHHUHT | KB.M ra HUCOATH.

bunonu ncutum yuyH capg 0yJaauraH MCCHKJIMK JHEPTrUSICHHUHT COJMINTHPMA capu

- UCUTHILI JaBpuaa OWHOHM MEbEPUN KypcaTkuuwiapja OYIMIIMHUA TabMHHIOBYU
UCCUKJIMK MUKJIOPHMHMHI Typap-)KOH OWHOJapW yMyMHMH XOHAQJOHJIAp MaWJAOHMHMHI €KHM >KamoaT
Oounonapuaa Qoinanu MaiitoHHUHT | KB.M ra HUCOATH.

BMHOHMHT COJMIITHPMA HCCUKJIMK JHEPreTHK XaKkMM — MM JaBoMuja  OMHOHUHT
MCUTHIL, UCCUK CyB OWJIaH TabMMHJIAII, XaBOHM IIaMOJIJIATHUILI Ba KOHJEHCHUSUIALI YYyH HCTEBMOII
KWITaH HCCUKJIMK MUKJIOPUHHMHI Typap-KOil OHWHOIapu yMYMHUI XOHaJOHJap MalJOHUHMHI EKU
Kamoat OnHoMapuaa Gonaam MaiiIOHHUHAT 1 KB.M ra HUCOAaTH.

CoByk eptyaa — UCCUKJIMK YUKapyBuYM MaHOanmapu OyiamaraH Ba TallKU XaBO JIOMMO
KUpUO Typajurad eprya.

CoByk uepaak — UCUTUIIMAWIUraH TOM KOHCTPYKUUSICH OHMJIaH HCUTHJIAJUTAaH FOKOPU
KaBaT TYCUFU OpacHiard MUYKHU XaBOCH TaIlIKH XaBO OWJIaH TOMMO MYJIOKaT/aa OyiaaauraH opaiuk.

JHeprusi TeKAMOPJINK - DHEPreTUK pecypciapias ¢oiinananumra
NYHANTUPUITaH XYKYKAH, TAIIKAJINN, TEXHUK Ba UKTUCOIUN YOpaJapHU amaJira OMNpHUII.

BYHOHMHT HEpreTHK NacmopTH  — MaBXya Ba JoiinxanaHaérraH OWHOJAPHUHT
XamJla yJIapHUHT TYCUK KOHCTPYKIMSJIAPUHUHT T€OMETPUK, SHEPTeTUK, UCCUKIMK-TEXHHUK TaBCH(IIapu
Ba yJIApHUHT MEbEPUI XyKKaTJIap/iard Tajgadaapra MOCIUTUHU OENITUIOBYM XYXKKaT.

BMHOHMHT 3HepreTUK caMapaJopJuIrd — XOHAJIAPHUHI OCJNTHJIaHTaH MUKPOUKIUM  Ba
EpUTHII KYpCAaTKUYJIAPUHU TAbMUHJIOBYM OMHO Ba YCKYHAJAPUHUHT YEKJIAHTaH UCCUKJIMK Ba AJIEKTP
3Heprus capgai XyCyCHsITH.
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