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Ushbu o‘quv qo‘llanma “Issiglik ta’minoti va issiqiik tizimlari™ fanidan tajriba ishlarimi
bajarish uchun yozlgan bo‘lib, shu fanning o'quv dasturiga mos keladi. Tajriba ishlarini
§310100 — “Encrgetika (Issighik energetikasiy” yo‘nalishi bo‘yicha ta'lmm olayotgan 1alabalarga
“Issiglik ta’minoti va issiqlik tizimlari” mutaxassishk fanidan tajriba mashg ulotlarini to'liq
o‘zlashtirishlan uchun mo‘ljallangan. O‘quv qo‘llanmada “Issiglik ta’'minoti va issiqlik
tizimlari” mayishiy va sanoat korxonalarda uchraydigan issiglik ta’'minoti tizimlami ishlab
turishi va ufarda ishlab turgan jihoziarning tezilishi, ishlash prinsiplan, issiqlik tarmoqlaridagi
issiglik yo“qotilishlami aniglanishlari keltirilgan.

Shuningdek, o‘quv go‘llanmada “Issiglik ta’minoti va issiglik tizimlari” fanini chuqur
o‘Zashtirish nchun izobli lug*at hamda qoshimcha adabivotiar ro‘yxati berilgan.
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This training manual is intended for performing laboratory work oun the discipline
“Heating and heating systems"” and comresponds to the standard program of this discipline. The
manual is intcoded for training bachelors of direction 5310100 - "Energy (Heat Power
Engineenng)” in the discipline "Heating and hcating systems”. The manual considers the
operation of the heat supply system and the equipment of heat networks, calculation of heat
losses of the heating network.
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SO‘Z BOSHI

Zamonaviy sharoitda fanni o‘qitish muhandis kadrlarni ilm-
fan, texnika va texnologiya sohalarida erishilayotgan ilg‘or yutuglar,
umuminsoniy g‘oyalar, milliy gadriyatlarga tayangan holda tayyor-
lash, ularda pedagogik madanivyatni rivojlantirish, ijodiy tafakkurni
tarkib toptirish, pedagogik jarayonlami to‘g‘ri tashkil etish bilan bir
gatorda malakaviy amaliyotni hosil gilishga yo‘naltirilgan.

Mamlakatimizda inson manfaatlari oliy gadriyat deb garalayot-
gan bir davrda ijtimoiy-iqtisodiy sohani taraqqiy ettirish, iqtisodi-
yotni barqaror sur’atlar bilan rivojlantirish, bugungi kun talabla-
riga javob bera oladigan ishlab chigarish jarayonlarini tashkil etish,
yaqin kelajakda barcha sohadagi amalga oshirilishi rejalashtirila-
yotgan islohotlar izchilligini ta’minlashda energetika tizimining
o‘rni va salmog‘i o‘ta muhim hisoblanadi.

Xususan, bu sohada rivojlangan mamlakatlar tajribalariga ta-
yangan holda hayotga tatbiq etilayotgan istiqbolli loyihalar ishlab
chiqarishni rivojlantirish, aholi turmush farovonligini yuksaltirish-
ning muhim omili bo‘lmoqda.

Yoqilg‘i - energetika resurslaridan foydalanish samaradorli-
gini tubdan oshirish, yangi energiya tejamkor energiya ta’'minoti
texnologiyalarni tatbiq etish evazidan respublikamiz igtisodiyotini
barcha sohalarini hamda aholini energiva resurslar bilan barqa-
ror ta’minlash O‘zbekiston energetika siyosatining bosh magsadi
hisoblanadi. _

Ushbu o‘quv go‘llanmada “Issiglik ta’minoti va issiglik
tizimlari” fanini o‘zlashtirishga doir bo‘lib, talabalami fan
yuzasidan olgan nazariy bilimlarini tajriba ishlarini bajarish orqali
yanada mustahkamlashga, nazariya va amaliyot tushunchalarini
yanada chuqurroq anglashlariga yordamlashadi.

O*quv go‘llanmada fanning eng muhim mavzulariga oid tajriba
ishlarini bajarishga doir ma‘lumotlar keltirilgan. Talabalar bu tajriba
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ishlarini o‘rganib, bajarib o°ziarining olgan bilimlarini ta‘lim
yo'nalishlari bo‘yicha go‘llash uchun ko‘nikmalar hosil qilish
imkoniga ega bo‘ladilar.

Talabalarni tajriba ishlarida rioya qilishlari lozim bo‘lgan
xavfsizlik texnikasi qoidalari

Talabalar tajriba jshlarini bajarishda bir qancha muhim bo‘lgan
goidalarga amal gilishlari Jozimdir. Tajriba ishiarini bajarish elektr
uskunalari yordamida olib borilgani uchun ulami tok bilan
jarohatlanish xavfi bo‘ladi. Ma‘lumki 40-42 V kuchlanish xavfsiz
bo‘lib, bu paytda odamdan 0,1-0,3 A gacha tok o‘tadi. Shuningdek,
50 mA tok odamni jarohatlantirishga, 100 mA tok esa o‘limga olib
keladi.

Umumiy holda talabalar tajriba shiarint bajarishiari
mobaynida lozim bo‘lgan tartib qoidalarni:

1. Tajriba ishini bajarishdan oldin ish bilaa chuqur tanishish
kerak.

2. Berilgan sxemani va zanjimi yig‘ishdan oldin uzib ulagich
uzilgan holdaligini tekshirish kerak.

3. Sxemani yig‘ishda har xil uzuq-yuliq simlardan, nosoz
asboblardan foydatanmaslik kerak. _

4. Sxemani digqat bilan yig‘gandan so‘ng, sxemada qatnasha-
yotgan asboblarda tok bo‘lmasligini, yerga ulanganlik darajasi
yaxshiligini yana bir bor ko*zdan kechirish kerak.

5. Sxemani manbaga ulashdan oldin undagi ochiq qismlarini
to‘la himoyalanishga erishish,

6. Tajriba ishlari suv bilan ta’minlanish kerak bo‘lganda suvni
erkin oqish yo‘llarini tekshitib ko‘rish, shlanglami butunligiga
ishonch hosil gilish kerak.

7. Elektr dvigatellari bilan ishlashda soch va kiyimlarni
aylanuvchi valdan ehtiyot qilish lozim.

8. 'Mustaqil tarzda hech qanday sxemaga tegmaslik, hamda
uzib ulashni bajarmaslik kerak.



9. Tajriba ishini boshlashdan oldin rahbarga bajarish tartibini
aytib berish va ruxsat olish shart.

10.  Agar ish bajarish davrida simlarnj yzilishi, asbobni to*g‘ri
ishlamayotganini, hamda noxush xidlar paydo bo‘lsa, birinchi
navbatda sxemani uzish va tezda rahbarga xgbar berish kerak.

11. Talabalar yuqoridagi qoidalarga rioya etishlari va rah-
baming texnika xavfsizligi bo‘yicha to‘liq tushuntirishlarini digqat
bilan tinglab, unga amal qilishlari lozim, bu esa tajriba ishini
samarali va sifatli bajarilishiga zamin yaratad;,

Ta‘kidlab otilgan va rahbar tushuntirgan goidalarni bilib
olgandan so‘ng talabalar «Xavfsizlik texnikasi» maxsus
Jurnalios o'z imzolarini gavd etishlari falp) afido i



1—TAJRIBA ISHI
ISSIQLIK TA’MINOTINING ASOSLARI

Ishdan maqgsad: Tajriba ishidan tarmoq uchastkasining
issiglik hisobini va isstqlik yo‘qotilishlarini hisoblab o‘rganishdan
iborat.

Tayanch iboralar: issiqlik, issiglik ta’minoti, issiqlik tar-
mogqlari, uchastka, issiglik hisobi, issiqlik yo‘qotilishi, izolyatsiya,
qozonxona.

Tajriba ishini bajarish uchun quyidagi adabiyotlar bilan
tanishib chiqgish kerak:

1. «Issiglik ta’minoti va havoni maromlash tizimlari» Fani
bo‘yicha tajriba ishlariga uslubiy ko‘rsatmalar, A .U. Alimboyev,
R.P. Boboxodjaev va boshqalar, Toshkent 1997 y.

Ishning davomiyligi — 2 soat.

L. Uchastkaning issiqlik hisobi
Tarmoq uchastkasining issiqlik hisobini bajarish. lzolyatsiya
materiali -- mineralli mato, issiglik quvurdagi suvning harorati tav =

90 °C. Hisobga kerak bo‘ladigan ma’lumotlarni 1.1-jadvaldan olinsin.

1.1-jadval
Dastlabki ma’lumotlar

Shifrning k - issiglik Shifreing |f ac.mus, A—
oxirgi quvurning oxirgidan °C izolyatsiya
ragami | = yotgizish oldingi qalinligl,
chuqurligi, m | ragami mm_ |
0 0,5 0 -10 40
I 0,6 1 -15 45
2 0,7 2 -20 47
3 0,8 3 -25 49
4 0.9 4 -30 51
5 1,0 5 -35 53




1.1-jadvalning davomi

6 %) 6 30 55

7 1,2 7 -20 56

8 1,3 8 -15 43

9 1,4 9 25 42
II. Ma’lamotiar

Qozonxonadan iste’molchigacha yetib borguncha, issiglik ta-
shuvchi atrof-muhit bilan issiglik almashinuvi hisobidan energiyani
qisman yo‘qotadi. Issiglik yo‘qolishlarni kamaytirish magsadida
issiglik quvuri izolyatsiya qatlami bilan qoplanadi. Bunda izolyat-
siya materiali kichik issiglik o‘tkazuvchanli va gigroskopik bo‘lishi
kerak. Amaliyotda ko*pincha issiglik quvurini yer yuzasiga nisbatan
ma’lum chuqurhkda o‘tkaziladi. (1.1-rasm.).

L I-rasm. Issigqlik quvurning joylashish sxemasi.

Natijada qo*shimcha tuproqli izolyatstya gatlami sodir bo‘ladi.
vt
Solishtirma issiglik yo“qotilishlar &

q - t.mv - tatr.m.
R

tsuy — issiqglik tashuvchining harorati, °C;
tatr.muh. — atrof-muhitning harorati, °C;
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) m’C
R —termik qarshiligi, Vi

Berilgan holatda termik qarshiligi R issiqlik quvumi ichki
yuzasining issiqlikni berishiga qarshiligi Ry, quvur materialining
qarshiligi Rs, izolyatsiya Rs, tuproq Rs, tuproq yuzasining qarshi-
liklar yig‘indisi Rs dan iborat bo‘ladi. Amaliyotda Ry va Rz lar mig-
dorlari kichik bo‘lganligi uchun ular hisobga olinmaydi. Shuning
uchun termik qarshiliklar yig‘indisi quyidagi ko‘rinishga ega

R=R;+Rs+Rs
1 d, +2A ] eye .
bunda & =-_—ln ;m— - izolyatsiya qarshiligi;

A —izolyatsiyaning issiqlik o‘kkazuvchanligi (mineralli mato
43
A =10.045,—):
uchun o C )
1 h 4 ld,, +2A
Ry === |2 + tach
* " 2mA, "[ d_ +2A (dm+2A)2] d_,
qarshiligi;

- tuprogning

Vi
A‘{up — tuprogning issiqlik o*kkazuvchanligi (Aw =2 m'C

h
Quvur yotqizish chuqurligi kichik bo*lganda ([d + 2A]) <2
tavh

yuzaning qarshiligi Rs qalbaki yotqizish chuqurligi £ orqali
aniqlanadi:
A
h=h+h, =h+—,
o
bunda a — issiqlik berish koeffitsiyenti (qabul gilinadi
' Ve

=50, =,
x (mZ @ C) )



g. aniqlangandan so‘ng issiglik quvurini butun uchastka
bo‘yicha issiglik yo‘qotilishlari aniglanadi

F=gq,+1
Issiqlik tashuvchi haroratining pasayishi
F
t,=t,, ~——
g«
bunda & - isiglik berish koeffitsiyenti suv uchun

vt

o =41 90, mteng deb qabul qilinadi.

HI. Issiq suvning differensial grafigining hisobi

Berilgan kecha — kunduzli issiq suvni ist’emol qilish grafigiga
asoslanib, issiq suvni saqglovchi (akkumulyator) idishining kerakli
hajmi grafik usulida aniglansin. (1.2-rasm.).

Dastlabki ma’lumot 1.2-jadvaldan olinsin.

L 3

8 £ 4 2 3 ¥/ 2

1.2~ rasm. Kecha — kunduz davomida issiq suvni ist’emol gilish grafigi
(topshirig bo ‘yicha)



1.2-jadval
Dastlabki ma’lumot

Shifrning | Ist’emol gilish | Shifrning Ist’emollash
oxirgi avab, oxirgidan «C», wd» va «ew,
ragami oldingi
a b | ragami ¢ 4 E

0 1 2 0 2 5 i0
i 2 2 1 3 4 9
2 1,5 2 2 4 6 8
3 15 3 3 4 4 9
4 2 3 4 3 5 10

. 5 2,5 3 5 2 6 8.5
6 3 1 6 3 6 9.5
7 1 1 7 3 4 10,5
8 2 1 8 4 4 11
9 1 3 2 9 | 4 5 11,5

Issiq suvni berilgan kecha — kunduzli grafigidan ko‘rinib
turibdiki, kecha — kunduz davomida issiq suvni ist’emol gilinishi
. o‘zgaruvchan bo‘ladi. Ko'pincha issiq suvning sarfi o‘zgarmas
bo‘lishi quiayroqdir. Issiq suv akkumulyatori quyidagicha ishlaydi:
suv iste’mol qilinishi kichik bo‘lganda, uning ortigchasi
akkumulyatorga o‘tadi, iste’mol oshganda esa, tarmoqdan
uzatiladigan suvning yetishmovchiligini akkumulyatordagi suv
goplaydi. Natijada tarmoq suvning sarfi o‘zgarmas bo‘lib, saqlanadi.

I-Masala. Issiq suvni saqlovchi (akkumulyator) dlshimng
kerakli hajmi grafik usulida aniglansin. (1.3-rasm.).

Kecha — kunduzni turli davrlarida suv isie’mol qilinishi
quyidagicha boladi: ertalab soat 6 00 da: M = 1 —i—- 6 soat = 6 t,
ertalab soat 10 00 da: M =6t + 4 ;; - 4 soat = 22t soat18 00 da:

M= 22t+3 - 8 soat = 46t, soat 22 00 da: M = 46t+8 -4
soat_78t,kunnmgoxmda M= 78t+1 -2 soat =80 t.
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L.3-rasm. Kecha — kunduz davomida issiq suvni iste’mol qilish grafigi

(misol bo ‘yicha)

Uzish natjjali  suvni  iste’moli (integrirlangan grafik)
1. 4-rasmda keltirilgan.

=
&
= A
o
& y
&
k3
e /
& >
ol >,
*
x o
= A
F: I
5 s
i)
e
0 4 3 12 16 20 © 24soaL
1.4- rasm. Kecha — kunduz davomida issiq suvni ist’ emollanishining
dinamikasi

15-rasmdan ko'rinib turibdiki o‘rtacha va haqiqiy sarf
chiziqlari orasidagi maksimal farq 14 t ga teng bo‘lib, kunning soat
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6 va 18 larga to‘g‘ri keladi. Akkumulyator hajmini 14 t ga teng deb
gabul gilinadi.

Hisobotda oxirgi natijalarni ko‘rsatib, tahlil gqilib, umumiy
xulosalar chiqarish kerak.

(hisob misoli)
O‘rtacha sarfning grafigini quramiz (1.5-rasm).

J#d
ﬂ"!
I" y
41 i/
Pl /]
‘f
” ,
rd
A4 -1 L4
- B e
12
s i
oF
4 Eas
0 4 8 12 16 20 24 soat.

1.5- rasm. O‘rtacha (punktir chizig i) va haqigiy (uzluksiz
chizig*i) sarflar grafiklarini solishtirirsh chizmasi

IV. Ish bo‘yicha hisobot

Hisobot quyidagilardan iborat bo‘lishi kerak:
1. Ishning gisqacha tavsifi.
2. Ish tahlil natijasi va xulosasini bayon qilish.

V. Nazorat savollari
I. Issiglik ta’minoti tizimlari haqida nima bilasiz?
2. Issiglik tarmoqlar uchastkasi haqida nima bilasiz?
3. Tarmoq uchastkasida issiglik yo*qotilish sabablari nimada?
4. Issiglik hisobi nima uchun hisoblanadi?

2



2-TAJRIBA ISHI
ISSIQLIK TA’MINOTIDA OQIMCHAVIY NASOSLAR
(ELEVATORNING) ARALASHMA KOEFFITSYENTINI VA
FIKini ANIQLASH

Ishdan maqsad: Tajriba ishidan maqgsad elevator
qurilmasining konstruktiv tuzilishini chuqur o‘rganib-chiqishlari va
tarmoqni belgilangan o‘miga ega tugun qurilmasi eskizini chizish.

Tayanch iboralar: issiglik, issiglik ta’minoti, issiglik
tarmoqlari, elevator, nasos, ogimchaviy nasos, guruhli issiglik
maskani, aralashma koeffitsiyenti, FIK, injeksiya.

Kerakli jihozlar: Tajriba natijalarini aniglash uchun tajriba
qurilmasi, haroratni o‘lchash uchun termometrlar, bosim o‘lchash
asboblari, ratometr,

Tajriba ishini bajarish uchun quyidagi adabiyotlar bilan
tanishib chiqish kerak:

1. «lssiglik ta’minoti va havoni maromlash tizimlari» Fani
bo'yicha tajriba ishlariga uslubiy ko‘rsatmalar, A.U.Alimboyev,
R.P. Boboxodjacv va boshqgalar, Toshkent 1997 y. :

Ishning davomiyligi — 4 soat.

1. Ma’lumotlar

Elevatorning tasnifi. Keyingi yillarda yirik markazlashtirilgan
issiqlik ta’minoti tizimlarida guruhli issiqlik maskan {punkt)lari
(GIM yoki GIP) keng qo*llanilads (2.1.- rasm.).

Turar joy va ma’muriy binolaming issiqlik qurilmalari bunday
issighk maskanlari yordamida issiglik tarmog‘iga ulanadi. GIMni
qo‘llash natijasida issiqlik ta’minotiga sarflanadigan mablag
kamayadi va wuni ishlatish soddalashadi. Undan tashqari turar
joylardagi shovqin kamayadi, chunki issiqlik ta’minotining nasoslari
yashash binolaridan uzogdagi GIM xonalarida joylashtiriladi.

Shunga qaramay GIMni qo‘llash ma’lum kamchiliklardan holi
emas. Bu of‘rinda, masalan, GIM bilan ayrim binolar oralig‘idagi
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odatda ikki quvurli tarmoq o‘rniga uch, to‘rt va ko‘p quvurli
tarmoqlarni qo‘llash lozimligini keltirish mumkin.

Isitish qurilmalarini issiglik tarmog‘iga ulanishida elevator
(purkovchi nasos) lar qo‘llaniladi.

Suy ogiml elevaiorming sxemasi

elevator soplosi  aralashtiruvchi Kamera
p

o'tz qizigan suv
Iste'molchflarga

* gqayvtaravchi quvar suvi

2. 1I-rasm. Elevatorning tuzulishi

Bu ulanish sxema 1929 yili prof. V.M.Chaplin tomonidan
ishlab chigilgan. Issiqlik tarmog‘ining uzatish quvuridan suv sarf
rostlagichi 8 orqali elevator 12 ga kelib tushadi. Bir vaqtning o‘zida
issiglik tarmog‘ining qaytish quvuriga isitish qurilmalaridan
gaytayotgan sovigan suv eclevator tomonidan so‘rib olinadi.
Aralashtirilgan suv elevator yordamida isitish tizimiga uzatitadi.

1I. Elevatorning ishlash tartibi

Elevatoming yaxshi ishlashi uchun issiglik tarmog‘ining uzatish
va qaytish quvuriari orasidagi bosimlar farqi katta bo‘lishi kerak.

Bosimlar farqi qancha katta bo‘lsa, elevatorning soplosidan
chiqayotgan suvning tezligi shunchalik kafta bo‘ladi va yuqori
injektsiya (aralashtirish) koeffitsiyentiga erishiladi (2.2-rasmda
elevatorning tuzulishi keltirilgan).

Elevatorning injekisiya koeffitsiventi deb, so‘rib olinayotgan
suv sarfi (Gz) ni uning soplosidan o‘tayotgan suv sarfi (Gi) ga
nisbatiga aytiladi. Injektsiya koeffitsienti talab qilinganidek 1,5-
2,5 ga teng bo‘lishi uchun uzatish va qaytish quvurlaridagi bosimlar
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2.2-rasm. Elevatorning tuzilishi:
I-karnay (soplo); 2-qabul qilish kamerasi; 3-aralashtirish kamerasi;
4-diffuzor. .

farqi 0,8-1,5 atm. bo‘lishi kerak. Odatda elevator o‘zgarmas .
injeksiya koeffitsiyenti bilan ishlaydi.

Elevatoming afzaliiklari uning soddaligi va ishonchli ishlashi-
dan iborat. Elevatorning ishlashi issiqlik manbaidagi tarmoqga
berilayotgan suvning sarfi va parametrlari (aynigsa, bosimi)ga
bog‘liq bo‘ladi (2.3-rasmda elevator tugunining sxemasi keltirilgan).

2.3-rasm. Elevator tugunining sxemasi

Issiglik tarmog‘ining asosiy nasosi ishdan chigqan paytda suv-
ning harakati (sirkulyatsiyasi) to‘xtaydi va elevator o‘z vazifasini
bajara olmaydi. Bu elevatorning asosiy kamchiligi hisoblanadi.
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Ko‘rsatilgan kamchilikni bartaraf qilish uchun suvning
harakatlanilishini nasos yordamida amalga oshirish lozim. Nasos
yordamida suvni aralashtirishning afzal tomoni shundan iboratki,
tarmoqning asosiy nasosi ayrim sabablarga ko‘ra ishlamay qolgan
paytda, aralashtiruvchi nasos mustaqil ravishda suvning sirkul-
yatsiyasini ta’minlaydi va shu bilan uni muzlab golishdan saglaydi.

Masalaning eng yaxshi yechimi — elevator bilan nasosni
birgalikda o‘matishdan iborat. Bunday gilinganda elevator doimiy
ravishda ishlab turadi nasos esa, ayrim zarur hollarda ishlatilishi
mumkin.

III. Tajriba natijalarining hisobi
Ikkita aralashadigan sovutilgan Go va yuqori haroratli G1 suv
oqimilar massalarning nisbatiga aralashma koeffitsienti deyiladi,

p=G0_G"6 _G ., btk .
6 G G te— 1o
gl
t—t

bunda U — aralashma koefTitsiyenti;

Go-— isitish tisimiga, elevatordan uzatiladigan sovutilgan
suvning massasi;

G —issiqlik tarmog‘idan wzatiladigan yuqori haroratli suvning
massasi;

t; — tashqi uzatuvchi quvurdagi suvning harorati, °C;

t; — isitish tisimiga uzatiladigan suvning harorati, °C;

to — isitish tizimidan gaytadigan sovutilgan suvning harorati, °C.

Aralashma koeffitsiyenti U miqdori va suvning keltirilgan
sarflari GM,;’:;, bo‘yicha elevator maxsus nomogrammadan

tanlanadi.
Keltirilgan sarfi GM,?({, quyidagi ifoda orqali aniglanadi:
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Gar

Grat = ————
= 10 /AP,
Bunda, G, — isitish tizimida aylapadigan suvning miqdori
k
(aralashma), soat’

Gar=Gp+ Gy
APy, — isitish tizimining gidravlik anShlllgl elevatorga
suvning kirish va chiqishdagi manometer ko‘rsatkichlarning farqi

bo*yicha aniglanadi Pa.
Elevator ishini belgilovchi, elevatorga kirishda tarmoqdagi
suvning bosimi quyidagicha aniqlanadi:
H = 1,4APy; (1-0)*
Elevatorni FIKti quyidagicha aniqlanadi:

n=

Go

G, (H — ﬁF e ]

100%

Tajriba natijalarini 2.1-jadvalga joylashtiramiz.

Hisobot quyidagilardan iborat bo‘lishi kerak:
1. Ishning gisqacha tavsifi.

2.1-jadval
Tashqi Isitish Isitish Aratashma | Eleva-
uzatuvchi tisimiga tisimidan | koeffisiyent | torning
quvuridagi | uzatiladiga | qaytadigan i, FIK
Ne| suvning n suvning | sovutilgan U 1n,%.
harorati, harorati, suvning
°C; t- °C; harorati,
%’C;
1
2
3
IV. Ish bo‘yicha hisobot




2. Qurilmaning prinsipial sxemasi.
~ 3. Elevatorning printsipial sxemasini chizish.
V. Nazorat savollari

1. Issiglik ta’minoti tizimlari haqida nima bilasiz?

2. Issiqlik tarmoglari haqida nima bilasiz?

3. Guruhli issiglik ta'minott tizimlart nima maqsadda
qo‘llaniladi?

4. Elevator ganday qurilma?

5. Elevatorni issiglik ta’minoti tizimida qo‘Hanilishining
afzalliklari va kamchilliklari nimada?

6. Elevatoming aralashma koeffitsiyenti nimaga bog‘liq?

7. Ogimchaviy nasoslaming FIKi qanday?

3 — TAJRIBA 1SH1
TARMOQ ISITGICHINING ISSIQLIK
KO‘RSATKICHLARINI ANIQLASH

{virtual tajriba stfatida amalga oshiriladi)

Ishdan maqsad: Talabalaming suv isitgichining tuzilishi va
issiglik sinovini o‘tkazish bo‘yicha bilimlarini chuqurlashtirishdir.

Tayanch iboralar: Issiglik, issiqlik ta’minoti, issiglik
tarmoqlari, tarmoq isitgich, past bosimli isitgich, Issiglik elektr
stantsiyalari, quvurlar sistemasi, suv kamerasi, cho‘qichlangan,
turbina kondensati.

Kerakli jihozlar: kompyuter qurilmasi, proektor va boshqga
jihoziar.

Tajriba ishini bajarish uchun quyidagi adabiyotlar bilan
tanishib chiqish kerak:
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1. «Issiglik ta’minoti va havoni maromlash tizimlari» fani
bo‘yicha tajriba ishlariga uslubiy ko‘rsatmalar, A.U. Alimboyev,
R.P. Boboxodjayev va boshqalar, Toshkent 1997 y.

2. “Issiqlik ta’minoti va issiglik tarmoqlari” fanidan o‘quv
go‘llanma, B.X.Yunusov, M.Azimova, “Voris”, 2014 y.

Ishning davomiyligi - 2 soat.

L. Ma’lamotiar

Issiglik elektr stantsiyalarida tik turdagi isitgichlar keng
qo‘llaniladi. Past bosimli isitgichlarda (PSB) isitish yuzasini tez va
zanglamaydigan po‘latdan yasalgan quvurlar hosil qiladi: quvurning
uchlari quvur taxtasiga cho‘qichlangan bo‘ladi. Devorning qalinligi
0,75-1,0 mm bo‘igan yupga quvuriar go‘llaniladi. Suv to‘siq bilan
ajratilgan kameraga beriladi va undan quvurlarga o‘tadi.
Quvurlardan o‘tib isib, suv kameraning boshqa yarmiga kelib
tushadi, keyin chiqish quvurchasi orqgals isitgichdan chigib ketadi.

Quvurlar sistemasi suv kamerasi bilan vlangan payvand tana
ichiga joylashgan, tana va kamerani birlashtiruvchi flanetslar
orasidagi quvurlar taxtasiga mahkamlanadi. Quvurlar sistemasiga
barqarorligi yengillik bag‘ishlaydi, unga bug* quvurlari ko‘ndalang
gamrab o‘tishni ta’minlovchi to*siglar mahkamlanadi.

Qisqa quvur orqali isitgichga kirib kelgan bug® qalqonga
uriladi va isitgich tanasi ichida oqib tarqaladi.

Isitgichda sizilib chiggan suvlar uning pastki gismida yig‘iladi
va ogava quvuri orqali chigarib tashlanadi. Isitgichdan faqat
kondensat ogib chiqgishi uchun uning pastki gismida suyuglikning
ma‘lum balandligi sozlagich yordamida ta’minlanishi kerak. Ogava
quvurda joylashgan tartibga solish moslamasi elektron sozlagich
bilan boshqgariladi, wu isitgich tanasidagi isitgichning isitish yuzasi
va uning konstruktiv kattaliklari aniglanadi (3.1-rasmda past bosimli
isitgichning sxemasi keltirilgan.).
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1-yuqori suv kamerasi {bo'shlighi);
2-yuqori quvur taxtasi;

3-bug'ni kirish yo'li;
4-yo'naltimvchi to’siqgla;, 002000 T !
5_pastki quvur taxtasi; EE EEH
6-pastki osma suv kawnerasi {(bo'shligi); . =
T-qizigen kondensatni chiqaruvchi quvurcha;
8-isitavchi bug' kondensatini ogizib yuberish;
9-kondensatning kirish quvuriari;

10-bug'ni qaytaravchi varaqs; . ; § 30 6"“%'
11-isitgich quvuriai; e ]

12- tayanch: . _

Yuqgori tomondan ko'rinishi HiEH : It

3‘ L-rasm. Past bosimlii isitgichning sxemasi

Past bosimli isitgich (PBI) lar turbina bug® holida yetkazib
beriladi. Isitgichlarning belgilanishini misolda tushuntiramiz. PI-
400-26-0,7-SH va P1-200-16-0,7 P. Pl — past bosimli isitgich,
birinchi ragam isitish yuzasini {(m®), ikkinchisuv tomondagi
bosimini, uchinchisi esa isituvchi bug‘ning maksimal bosimini
anglatadi. Oxirgi rim ragami nusxasini belgilaydi. (isitgichlar
balandliklaridagi farq va hokazo).

II.  Past bosimli isitgich (PBI)larni hisoblash

3.2-rasmda turbina kondensatoridan kelayotgan asosiy
kondensat yo'liga o‘matilgan PBI ko‘rsatilgan. (

PBIning issiglik balansi tenglamasidan issiglikni qayta tiklash
maqsadida turbinadan qaytarib olinayotgan bug‘ning sarfi quyidagi
ifoda yordamida aniglanadi:

_Dy( k) _ 151:(398-235) 6548
(" —hm, (2760—-402)-0,98 soat

[
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Iy =7
P¢=0,086 MPa
tit= 138°C

Dy =151 ke/soat

tit= 94°C

—] ————
ti= 55°C

‘1‘ ti= 28°C

3.2 - rasm. Turbina kondensatoridan kelayotgan gsosiy
kondensat yo liga o‘rnatilgan PBI sxemasi

bunda: Dy — PBI ga berilayotgan bug‘ning sarfi, (

soaf

hy" va h” - PBI ga kirish va chiqish asosiy kondensatning

talpiyalari, 7 _;
entalpiyalari, ke
h”, h” - PBI ga issiglik berish uchun, turbinadagi gaytarib

olingan bug‘ning kirish va chiqish entalpiyalari, kz ;

i — issiglik almashinuv apparatining F.LKi (n70,98).
" Tajriba ish bo‘yicha hisobot PBl qurilmasining gisqacha
tavsifi, tajriba o‘tkazish uslubi va issiglik sinovning hisoblarini o‘z
ichiga oladi (3,1-jadvalda berilgan).

3.1-jadval
‘Tajriba i , . N .
tartibi D, ¢ h 1 hy & by 1, hy D,
e kg °C m]gT e ﬁ °C K ¢ | & |k )
soat kg ke kg kg | soat
I 151 138 (2760 | 96 402 55 235 24 398 |10,65
2 170 120 |2760 | 96 402 55 235 94 398 (119
3 195 138 |2760 | 96 402 55 235 94 398 (13,75
4 208 | 138 |2760 | 96 402 535 235 94 398 |14,75




III. Ish bo‘yicha hisobot
Hisobot quyidagilardan iborat bo‘lishi kerak:
. Ishning qisqacha tavsifi.
. Qurilmaning prinsipial sxemasi.
Tajriba jadvali.
Olingan natijalarning tahlili.
IV. Nazorat savollari:

1. Tarmogq isitgichlari nima maqsadda qo‘llaniladi?

2. Tarmoq isitgichlari ganday materiallardan tayyorlanadi"

3. Tarmoq isitgichlarida issiglik almashinish jarayoni qanday
parametrlarga bog‘liq?

4. Tarmoq isitgichlari IES sxemasining qaysi gismida joy-
lashgan?

5. Tarmogq isitgichiga issiqlik tashuvchi qayerdan olinadi?

-

4-TAJRIBA ISHI
ISSIQLIK TA’MINOTI TIZIMI QUVURLARDAGI ISSIQLIK
YO*‘QOTILISHLARNI ANIQLASH
(virtual tajriba sifatida amalga oshiriladi)

Ishdan magqgsad: Tajriba ishidan asosiy maqsad mintagaviy
isitish tizimlarining quvurlarini issiqlik izolatsiyasi orgali haqiqiy
issiglik yo‘qotishlarini aniqlashdan iborat.

Tayanch iboralar: Issiglik, issiglik ta’minoti, issiqlik tarmoq-
lari, quvurlar, armaturalar, issiqlik yo‘qotilishi, issiqlik manbai,
issiqlik quvurlari.

Kerakli jihozlar: kompuyuter qurilmasi, proektor va boshqa
jihozlar.

Tajriba ishini bajarish uchun quyidagi adabiyotlar bilan
tanishib chiqish kerak:

1. «Issiqlik ta’minoti va havoni maromlash tizimlari» fani
bo‘yicha tajriba ishlariga uslubiy ko‘rsatmalar, A.U. Alimboyev,
R.P. Boboxodjaev va boshqalar, Toshkent 1997 y.

2. “Issiqlik ta’minoti va issiglik tarmoglari” fanidan o‘quv
qo‘llanma, B.X.Yunusov, M.Azimova, “Voris”, 2014 y.
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3. www.uzerergy.uz

Ishning davomiyligi — 2 soat.

I. Ma’lumotlar

Issiglik yo‘qotishlarni hisoblash umumiy energiya manbasiga
ulangan barcha issiglik tarmoqlari uchun amalga oshiriladi.
Tarmogning ba'zi alohida bo‘limlarida issiglik energiyasining
haqiqiy yo‘qotishlarni hisoblash amalga oshirilmaydi.

Issiglik energiyasini yo‘qotish hisob-kitoblari issiglik
energiyasini iste'molchilar uchun va issiglik energiyasi manbalari
uchun sertifikatlangan issiglik o‘Ichash asboblari mavjudligini talab
giladi. Hisoblagich qurilmalari bo‘lgan iste'molchilar soni ushbu
issiqlik tarmog‘i iste'molchilarining umumiy sonidan kamida 20%
bo‘lishi kerak. Hagqiqiy issiglik yo‘qotish hisoblash harorat o‘Ichov
asboblarida amalga oshiriladi.

Haqigqiy issiglik yo‘qotishlarni hisoblash, issiglik izolatsiyasi
loyiha standartlariga muvofiq o‘tkaziladigan tarmoqlar uchun
issiglik energiyasining yo‘qotish normalari bo‘yicha aniglanadigan
(normalar dizayn va ijro hujjatlari bo‘yicha aniqlanishi kerak)
zararlarni standart qiymatlari yordamida amalga oshiriladi.

Me'yorlarga muvofiq, issiqlik quvurlari issiglik izolyatsiya
qilinishi kerak. Shuning uchun har ganday me’yoriy hujjatlarda bu
ish uchun quvurlarning issiglik yo‘qotishini hisoblash uslublari
ko‘rsatilmagan (4.1-rasmda issiglik ta’minoti tizimi ko‘rinishi
keltirilgan).

- £ - o
4.1-rasm. Issiglik ta’minoti tizimi ko rinishi.
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IL. Quvurlardan issiqlik yo‘qetilishini hisoblash

Quwvur liniyasidan soatiga issiglik yo‘qotishlarning miqdori
quyidagi ifoda orgali aniqlanadi:

Q=b-1'g Vt,

b ~ tayanch orqali issiglik yo‘gotilishini hisobga oladigan .
koeffitsiyent, metail quvurlar wchun b=1,5 metalmas quvuriar
uchun b=1,7 ga teng.

"1 - bu uchastka uzunligi, m;

" q - soatiga bir metr quvurdan issiglik yo‘qotish, Ly

m
q:k -3.14 - (ts_tm)
ts - quvurdagi suv harorati, ° C;
tm - quvuming atrof-muhit harorati, © C;
Vr
k —chiziqli issiglik uzatish koeffitsiyenti, o

1

k=1 8, 1.
—_ P —
a A, «

L4

| Quvurning tashqi yuzasi quyidagi ifoda orgali aniglanadi:
Ft =T D‘ L,

Bu verda: n- o‘zgarmas kattalik, 3,141;

Dequvuming tashqi diametrik, m; L-quvurning uzunligi, m.

Izolyatsiya qilingan quvur liniyalari bo‘yicha issiglik:
yo‘gotishlarni hisoblash amaldagi me’yoriy hujjatlarda ko‘rsatilgan
tartibda amalga oshirilishi kerak. Bu holatning tavsiflovchi
xususiyati shundaki, issiglik ogimi asosan issiglik izolatsiyasining
issiglik qarshiligi bilan aniqlanadi. Shu bilan birga, qopqog
gatlamining tashqi yuzasida issiglik uzatish koeffitsiyenti issiglik
yo‘qotishiarining giymatiga juda kam ta'sir qiladi va shuning uchun
o‘rtacha giymatlardan olinishi mumkin.

24



Quvurdagi issiqlik yo‘qotilishini hisoblash jadvali

[

Parameter Belgisi Qiymat |
Quvurning tashqi diametri d [mm] = 30 |
Quvurning uzunligi L [m]= 10
Quvur ichidagi suvning harorati tich [°C] = 2
Tashqi muhit harorati m [°C] = ! -30
Koeffitsiyent [ Vi :]

k|{—s=I= 1,2

mC

Izolyatsion materialning issiglik %3
o*tkazuvchanlik koeffitsiyenti a [EF] = 0,04
1zolyatsion materialning galinligi D [mm] = 30
Quvurdagi issiglik yo‘qotilishi Q[Vi] = 87,80
I m quvurdagi issiglik yo“qotilishi m | 878

ITI.Xsh bo‘yicha hisobot
Hisobot quyidagilardan iborat bo‘lishi kerak:

1. Ishning gisqacha tavsifi.
. Qurilmaning prinsipial sxemasi.

. Tajriba jadvali.

h W N

. Olingan natijalarning tahlili.

V. Nazoratsavollari

LN

. Issiglik tarmoglari konstruksiyatarining ganday turlari bor?
. Issiglik yo‘qotilishga sabab bo‘luvchi omillar?

. Issiglik yo‘qotilishini kamaytirish yo*‘llari?

Quvur tarmog‘ida yo‘qotilgan issiglikni hisoblash ifodalari?

5-TAJRIBA ISHI
IKKI QUVURLI YOPIQ ISSIQLIK TA’'MINOTI TIZIMIDA
BOSIMNING PYEZOMETRIK GRAFIGINI QURISH

Ishdas maqsad: Pyezometrik grafik tarmoqlaming sistema-
larini va abonentlarini ulash sxemalarini, gidravlik rejimlami ishlab
chigish va avtomatika sistemalarini tanlash uchun zarur. Bu ishda
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tarmoq bo‘ylab bosimning umumiy taqsimlanishiga ayrim jihoz va
uskunalaming (iste‘molchilarm vzib qo‘yishlar) ta‘siri aniglanadi.

Tayanch iboralar: Issiglik, issiglik ta’minoti, issiglik tarmoq-
lari, quvurlar, armaturalar, bosim, bosim yo‘qotilishi, pyezomeirik
grafik.

Kerakli jihozlar: Tajriba qurilmasi, bosim o‘lchash asboblari.

Tajriba ishini bajarish uchun quyidagi adabiyotlar bilan
tanishib chiqish kerak:

1. «Issiglik ta’minoti va havoni maromlash tizimlari» fani
bo‘yicha tajriba ishlariga uslubiy ko‘rsatmalar, A.U. Alimboyev,
R.P. Boboxodjayev va boshqgalar, Toshkent 1997 y.

2. “Issiglik ta’minoti va issiglik tarmoqlari” fanidan o‘quv
go‘llanma, B.X.Yunusov, M.Azimova, “Voris”, 2014 y.

3. www.ziyonet.uz

Ishning davomiyligi — 2 soat.

' I. Ma’lumotlar

Issiglik tarmoqlarini loyihalash va ulami ishlatishda pyezo-
- metik grafikdan keng foydalaniladi (5.1-rasm). Bu grafikda
iste*molchilarning joylashishi, binolarning balandliklari, tarmoqdagi
siquv (bosim) ning giymati va quvur o‘tkazilgan yer yuzasining
tuzilishi (past ~ balandligi) ma‘lum bir miqgyosda ko‘rsatiladi. Bu
grafikdan tarmoqning har bir nuqtasidagi siquvning giymati oson
aniglanadi.

Agar quvur o‘gining hisoblash tekisligiga nisbatan joylashish
balandligi zs ga teng bo‘lsa, uzatish quvurining 3 — nugqtasidagi
pyezometrik siquv Hys- z3 ga qaytish quvurdagisi esa, Hi- 23 ga
teng bo‘ladi. Issiqlik tarmogining 3 — nuqtasidagi berilgan ixtiyoriy
siquv uzatish va qaytish quvurlarida gayd etilgan pyezometrik
siquvlar farqiga yoki to‘la siquvlar farqiga teng: Hs= Hys- His
uzatish quvurida siquv (bosim) ning kamayishi 6Hy1- ¢ = Hyt — Hy
qaytish quvurida siquv (bosim) ning kamayishi esa, 6Hy. 4 = Hkr —
Hi. :
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5.1-rasm. Ikki quvurli issiglik tarmog’ining tasviri (a) va
pezometrik grafigi (b) '

bu yerda:

¥i— ys - tarmoqning uzatish quvuridagi siquvlar grafigi;

K1 - K4 — tarmoqning qaytish quvuridagi siquviar grafigi;.

Hy —issiglik tarmog‘ining qaytish quvuridagi to‘la siquv;

H, — tarmoq nasosining siquvi;

H;: — statik siquv;

Hy: — issiglik tarmog‘ining uzatish quvuridagi to‘la siquv;

H — issiglik manbai kollektorlaridagi tammoq suvining siquvi;

Hys — uzatish quvurining 3 nuqtasidagi tola siquv;

Hys — qaytish quvurining 3 nuqtasidagi to‘la siquv;

Suvli issiglik tarmog‘ining ishonchli ishlashi uchun quyidagi
talablar bajarilishi lozim:

1) issiglik tarmog‘ining turli jihozlarida va iste‘molchining
issiglik qurilmalaridagi bosim belgilanganidan oshib ketmasligi.
Issiglik tarmog‘ining po‘lat quvurlari va armaturasidagi belgilangan
ortigcha bosimning giymati odatda 1,6 — 2,5 MPa ni tashkil! giladi;
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2) tashgaridan havo surilmasligi uchun issiglik tarmog’ining
barcha elementlarida ortigcha bosimni ta’minlash. Bu talab
bajarilmagan taqdirda jihozlarning zanglashi (korroziyasi) va
suvning sirkulyatsiyasi buzilishi mumkin. Ortigcha bosimning
minimal giymati sifatida 0,05 MPa (5 mm suv ustini) qabul gilinadi;

3) issiglik tarmog‘ida suvning qaynab ketmasligini ta’minlash.
- Buning uchun issiqlik ta’minoti tizimining barcha nugtalarida
ma‘lum haroratda suv bug‘uning to‘yinish bosimidan yuqori
bosimni saqlash lozim.

11. Vazifa

Berilgan gidravlik rejimlarda va quyida keltirilgan hollarda
ikki quvurii suv tarmog‘i modelining pyezometrik grafigi tuzilsin:

A} bitta iste‘molchi ulanganda

B} bir guruh iste‘molchilar ulanganda

IIL. Tajriba qurilmasining tavsifi

Suv tarmog‘ining modeli uchta iste‘molchi ulangan yopiq

konturli sistemadan iborat (5.2-rasm)

5.2-rasm tajriba bajarish qurilmasi

V. T ajribani o‘tkazish tartibi.
Sistemaning suvga to‘lganligi va manometrlar ichidagi suyuq-
likning nol holati tekshirilsin va ular ishga tushirilsin.
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Iste‘molchilar oldida o‘ratilgan 1,2 va 3,4 jo‘mrakiar ochilsin.
Sinov jadvali tuzilsin. Tajriba qurilmasining ishga tayyorligi
o‘gituvchi tomonidan tekshirilgandan keyin u ishga tushiriladi.

Birinchi rejim.

Asta — sekin 1 — jo‘mrak ochiladi (to‘la ochilgunga qadar). Shu
bilan bir vagtda manometrlardagi bosimlar farqi kuzatib boriladi.
Barcha manometrlaming ko‘rsatishi hisoblanib, sinov jadvaliga
yoziladi.

Ikkinchi rejim

Iste‘molchilar guruhi ulanadi. 1,2,3,4 jo‘mraklar ochiladi.
Manometrlarning ko‘rsatishi jadvalga yozib olinadi, shundan keyin
1,2 dan boshqa iste‘molchilar yopib qo‘yiladi.

V. Tajriba natijalariga ishlov berish

I. Bajarilgan o*Ichashlar asosida suv sarfining bosimlar farqiga
bog‘ligligini belgilovchi grafikdan suvning sarfi aniglanadi. _

2. Tarmoqning turli nuqtalaridagi bosimlar farqi quyidagi
ifodadan aniqlanadi:

AP=h-Ygv ;

. k

bunda Yy — suvning solishtirma og‘irligi, ;g?,—;

-~ h—manometrdagi suv ustunlarining farqi, m.

3. Shartli nol balandligidan (tajriba xonaning poli) boshlab
sanaladigan qaytish magistralining A nuqtasidagi to‘liq napori
quyidagi ifodadan aniglanadi: '

HyiHytHg, m;

bunda Hp — suvning yuqori sathidan quvurning «A» nuqtadagi
o‘gigacha tik yo‘nalishda olingan masofa, m. H;, — «A» nuqgtasi-
ning geodezik balandligi, m.

Shartli nol balandligiga nisbatan to‘g‘ri magistralning «B»
nuqtasidagi to*liq napor quyidagi ifodadan amqlanadi:

=HatAH, , m;
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bunda AH,-napor, m
AH = é—PL , m;
14
bunda' AP, — bosimli quvur va qaytish quvuri orasidagi bosim-

lar farqn , T - suvning solishtirma og‘irligi (Y = lOOO )

4. P’yezomemk grafik tuziladi. Buning uchun o‘Ichash
~-nuqtalari ko‘rsatilgan holda uzatuvchi va qaytish magistrallarining
yon ko‘rinish chizmasi chiziladi. Nugtalar orasidagi masofa qurilma
sxemasida ko‘rsatiladi. Quvurlarning pol sathiga nisbatan o‘tish
balandligi (Hg) o‘ichanadi.

Issiglik tarmog‘i uzatuvchi va qaytish quvurlarining ayrim
gismlaridagi bosim kamayishlari turli qiymatga ega deb qabul
qilinadi. P’yezometrik grafikni tuzish uchun ordinata o‘giga H,
giymati go‘yiladi, u ikkiga bo‘linadi va hosil qilingan nuqta orgali
gorizontal chiziq — grafikning bosimlar farqini o‘tkazilgan o‘qqa
nisbatan simmetrik holda qo‘yib chiqiladi.

Uzatuvchi magistraldagi naporlami xarakterlovchi bu nugtalar
to‘g‘ri chiziq bilan birlashtiriladi. Qaytish magistralining p’yezo-
metrik chizig‘i shunga o*xshash tuziladi.

V1. Ayrim ishlash tartiblari xususida ko‘rsatmalar

Qisman yopiigan jo‘mraklarda (3,4 rejimlar) napor daraja-
sining kamayishi quyidagicha topiladi:

i. Jo‘mrak to‘la ochiq bo‘igan holatda magistralning berilgan
qismida bosimning kamayishi quyidagi ifodadan aniqlanadi:

AP, = (h!‘hZ)Tsuv

2. Jo'mrak to‘la ochiq bo‘lganda uning o‘zida bosimning
yo‘qgotilishi anigianadi:

AP e Vo
e 156000 4*

bundae=9

30



d=0,03 m - quvurning ichki diametri.

h; — magistralning jo‘mrakli gismi boshlanishida o‘matilgan
manometr — ichidigi suyuglikning balandliklari farqi;

hy - magistralning jo‘mrakli gismi oxirida o‘rnatilgan
manometr ichidagi suyuqlik balandliklari farqi;

k
Y — suvning solishtirma og‘irligi, "g

V., — jo'mrak to‘la ochiq bo‘lgan holatda maglstraimng

berilgan qismidan o‘tgan suvning sarfi, —— s

3. Jo‘mrak to‘la ochig bo‘lgan holatda magistraining berilgan
qismidagi quvurlaming qarshiligi quyidagi ifodadan aniqlanadi:
_AL AP,
=
4. Jo‘mrak qisman yopiq bo‘lgan holatda esa, magistralning
berilgan qismida bosimning yo‘qotilishi APqy. differensial mano-
metrlarning ko‘rsatishidan aniglanadi.
5. Qisman yopilgan jo‘mrakning o‘zida bosimning yo*qotilishi:
AP, =AP, -8V, '
bunda Vgyo — jo‘mrak qisman yopiq bo‘lgan holatda

3

magistralning berilgan gismidan o‘tgan suvning sarfi, ot

Jo‘mraklarni qgisman yopib oftkaziladigan tajribalar uchun
p'yezometrik grafikning simmetriya o‘ql magistralning jo‘mrak
o‘rnatilgan yeridan to tarmogning oxirigacha jo‘mrak qisman
yopilganda naporning yo‘qolishi miqdoriga teng giymmatga siljiydi. .

Ish natijalari asosida ikkita pyezometrik grafik tuziladi:

1. Bitta iste‘molchisi bo‘lgan tarmogning hamma rejimlari
uchun pyezometrik grafik (1,3,4 rejimlar).

2. Iste‘molchilar guruhi vlangan tarmoq uchun pyezometrik
grafik. ' '
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1kki grafik o‘zaro tagqoslanadi.
VIIL. Ish bo‘yicha hisobot
Hisobot quyidagilardan iborat bo‘lishi kerak:
I. Ishning gisqacha tavsifi.
2. Qurilmaning prinsipial sxemasi.
- 3. Tajriba jadvali.
4. Olingan natijalaming tahlili.
VIII. Nazorat savollari
.. 1. Ikki quvurli ta’minot tizimi nima maqsadda qo‘llaniladi?
2. Bir va ikki quvusrli ta’minot tizimida bosim yo‘gotilishi
ganday? '
3. Pyezometrik grafikga ta’rif bering.
.. . .4. Pyezometrik grafik qanday quriladi?

6-TAJRIBA ISHI
SUVLI ISSIQLIK TARMOG‘INING KO‘RSATKICHLARINI
o ANIQLASH

Ishdan magsad: Suvli issiglik tarmog‘ining ko‘rsatkichlarini
tajriba ishlarini amalga oshirish orqali aniglash va olingan
natijalacni tahlil gilib o‘rganish.

Tayanch iboralar: Issiglik, suvli issiglik ta’minoti tizimi,
issiglik tarmogqlari, quvurlar, armaturalar, issiglik ko‘rsatkichlari.

Kerakli jihozlar: Tajriba qurilmasi, bosim va harorat ofIchash
asboblari.

Tajriba ishini bajarish uchun quyidagi adabiyotlar bilan
tanishib chiqish kerak:

1. «fssiglik ta’minoti va havoni maromlash tizimlari» Fani
bo‘yicha tajriba ishiariga uslubiy ko‘rsatmalar, A.U. Alimboyev,
R.P. Boboxodjayev va boshqalar, Toshkent 1997 y.

2. “Issiglik ta’minoti va issiglik tarmoglari” fanidan o‘quv
qo‘llanma, B.X. Yunusov, M.Azimova, “Voris”, 2014 y.
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3. www.ziyonet.uz
Ishning davomiyligi - 2 soat.

L Ma’lumotiar

Suvli tizimiarning 1kki turi qo‘llaniladi: yopiq va ochiq
tizimlar. Yopiq tizimlarda issiglik tarmog‘idagi suvdan faqat
issiglikni tashuvchi muhit sifatida foydalaniladi va u issiglik
tarmog‘idan chetga olinmaydi.

1892 yili akad. L. A. Melentev va boshqalar tomonidan issiqlik
ta’minotining bir quvuri tizimi ishlab chiqildi va amalda qo‘llash
uchun taklif qilindi.

Suvli issiglik ta’minoti tizimlari quvurlaming soni bo‘yicha
bir, ikki, uch, to‘rt va ko*p quvurti bo‘lib, bu quvurlar ichida issiglik
tashuvchisi sifatida suv xizmat qiladi.

Issiglik tarmoglarining garshiligi kvadrat gonuniyatiga bo‘ysu-
nadi. Shuning uchun issiqlik tarmog‘ining xarakteristikasi quyidagi
tenglama bilan ifodalanuvchi kvadratik parabola bilan ko‘rsatilishi
mumkin.

AP=SV?
bunda: AP —tarmoqda bosim yo‘qotilishi, Pa,
V — tarmoqda suvning sarfi, 7.
soat

S — tarmoq garshiligi, Pa.

Ish natijasida tarmoq xarakteristikasining amaliy qiymatlari
o‘zlashtirilishi lozim. Bundan tashqari issiqlik tarmog‘i xarakteris-
tikasini belgilovchi asosiy parametr bo‘igan S, qarshiligiga ta‘sir
qiluvchi turli faktorlar (tarmogning shoxobchalanish darajasi,
mahallly qarshiliklar migdosi, quvurlar diametri va hokazo)
aniglanishi kerak (6.1 va 6.2-rasmlarda suvli issiglik tarmog‘ining
sxemasi va tajriba qurilmasi rasmi keltirilgan).

3




. II. Vazifa

1. Bir va bir nechta iste‘molchilar ulangan holdagi suvli issig-
lik tarmo'g‘ining xarakteristikalari olinsin va o‘zaro taqqoslansin.

Tarmoq xarakteristikasining ulangan iste‘molchilarning soni
ganday ta‘sir qilishi aniqlansin.

2. Analitik usulda (P ning V ga bog'ligligi, ya‘ni (P=fV)
funksiyasining ko‘rinishi aniglansin.

3. Bajarilgan ish bo‘yicha hisobot tayyorlansin.

2

) N

3 I I
s 4

b

6.I-rasm. Suvli issiglik tarmog‘ining sxemasi

&

111, Tajriba qurilmasining tavsifi.

Suvli issiglik tarmog‘ining xarakteristikasini olishga mo‘ljal-
langan tajriba qurilmasi (6.1-rasm) uchta iste‘molchisi (6) bo‘lgan
shaxoblangan tarmoqdan, turli armatura va o‘lchov asboblaridan
iborat. Iste*molchilar uch gavatli imoratning har gavatida joylashgan
isitish radiatorlari ko‘rinishida qilingan. Tarmoqdagi suvning turli
rejimlariga mos kelgan sarfi, bak (7) yordamida o‘lchanadi.
Tarmoqda bosimning kamayishi (D ,D2 ,D3;) manometrlar bilan
o‘Ichanadi.



- 6.2-rasm. Tajriba qurilmasining tuzilish chizmasi

1v.
1.

[

Tajribani o‘tkazish tartibi

Sistema suv bilan to‘lganligi tekshiriladi.
2. Hamma jo‘mraklar ochiladi.
3. Manometrlarning nulb holati tekshirifadi.

4. Kuzatish patijalarini yozib borish uchun 6.1 - jadval tuziladi.

6.1-jadval
O‘Ichash{ b, G, [y | AP, | 1gvV [1gaP| AP |
Ne |[mm.suv.; % T st py hisoh.
ust, soat
1 2 3 4 5 7 8

1

L

i

l

5. Bitta iste‘molchi ulangan tarmoq xarakteristikasini olish
uchun boshqa iste‘molchilarni yopib qo‘yish kerak. Buning uchun
yetkazib beruvchi va qaytaruvchi quvurlardagi jo‘mraklar yopib
qo‘yiladi. Fagat 2.4 jo‘mraklar ochiladi, qolganiari yopilgan bo‘lishi

kerak.

6. D; manometrining ish jo‘mraklari ochiladi.
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7. Asta — sekin ! — jo‘mrak ochiladi. Suvning ma‘lum sarfi
o‘rnatiladi. D1 ning ko‘rsatishi bo‘yicha tarmoqda bosimning
kamayishi gayd gilinadi. Kamida yetti marta o‘Ichash o‘tkazish
tavsiya etiladi. D1 manometridan olinadigan h ning qiymati sinoviar
jadvalining 2 katagiga yoziladi.

8. Bir nechta iste‘molchi ulangan tarmoqning harakteristikasini
olish uchun 1 jo‘mrak yopiq bo‘lgan holatda qo‘shimcha
iste‘molchilar ulanadi. Ishning bundan keyingi davom etish tartibi
xuddi bir iste‘molchi ulangan holatidekdir.

V. Tajriba natijalariga ishlov berish tartibi

1. Birlamchi olchashlar asosida tarmoqdagi suvning sarfi va
unga tegishli bo‘lgan bosim kamayishlari aniglanadi.

2.Turli o‘lchov birliklarida olingan kattaliklami o'‘zaro
muvofiglashtirish grafikdan topilgan suvning sarfi (5_’;8‘;) sinoviar

jadvalining 3 chi katagiga kiritiladi.

3. Har bir ish rejimi uchun tarmoqdagi suvning hajymi sarfi

3

V=%, (p=999,7 % t=10 °C), SL;-;, formulasidan aniglanadi va
stnovlar jadvalining 4 chi katagiga yoziladi.

4, Tekshirilayotgan tarmoqda bosim yo‘qotilishi formutasidan
aniglanadi.

k,
AP = hyy - Yoy, '—gT

m
bunda her — manometrdan bevosita o‘lchab olingan tarmogdagi
bosimning yo‘qotilgan giymati, mm, suv. ust.

Yy — manometrdagi suvning solishtirma og‘irligi, :ﬁ;’

Yuqoridagi Ysw ning qiymatlari manometrdagi suwvning
haroratiga garab ma‘lumotnoma jadvallaridan olinadi.

AP ni hisoblash natijalari sinovlar jadvalining 8 chi katagiga
yoziladi.
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5. Tajriba nuqtalari (P=f(V) funksiyasining grafigiga qo‘yib
chigiladi. Nugtalami qo‘yib chigish sinovlar jadvalining 4 va 5
kataklarida berilganlar asosida bajariladi.

~ Bitta va bir nechta iste‘molchilari bo‘lgan tarmogqa tegishli
tajriba natijalari grafikka turli belgilar bilan qo‘yiladi.

6. Analitik yo‘l bilan (P ning V ga bog‘liqligi xarakteri, ya‘ni
(P=RV) funksiyasi aniglanadi. Shu magsadda sinovlar jadvalida
keltirilgan V va AP barcha qiymatlarining logarifmlari topiladi va
6,7 kataklarga yozib qo‘yiladi. Logarifmik koordina_talarda AP=f(V)
funksiyasining grafigi tuziladi. '

Buning natijasida ordinata o‘qida «a» kesmasini ajratuvchi va
abssissa 0‘qi bilan o burchagi hosil giluvchi to‘g‘ri chiziglar olinadi.
Olingan chiziglarning har bir nuqtasi quyidagi tenglamani
qanoatlantirishi kerak:

lgAP=a+tga-lgV

«a» kattaligi ham musbat, ham manfiy qiymatga ega bo‘lishi
mumkin, ¢=SV; tga = k deb belgilab, quyidagi tenglamaga ega
bo‘lamiz:

1gAP=1gS+klgV.

Buni potensirlash natijasida AP=SV* tenglamasi topiladi va
uning grafigi tuziladi. AP ning giymatlari esa jadvalning 8 katagiga
kiritiladi.

VL. Ish bo‘yicha hisobot

Ish bo‘yicha hisobot quyidagilardan iborat bo‘lishi kerak:

1. Ishning gisqacha tasnifi.

2. Moslamaning prinsipial sxemasi.

3. Sinovlar jadvali.

4. Ishlov berilgan tajriba natijalari.

5. Tarmoqga bitta va bir nechta iste‘molchilarni ulangandagi
natijalar tahlili.
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7 - TAJRIBA ISHI
QUVUR ARMATURASINING GIDRAVLIK

QARSHILIGINI ANIQLASH

Ishdan maqsad: Ishni o‘tkazish natijasida issiqlik tarmog‘i
armaturalarining gidravlik qarshiligini amaliy tadqiq qilish
. metodikasi o°zlashtirilishi kerak.

Tarmoqdagi suv oqimini ish rejimini virtual shaklida
o‘rganish.

Tayanch iboralar: Issiqlik, suvli issiqlik ta’minoti tizimi,
issiglik tarmoqlari, quvurlar, armaturalar, issiglik ko‘rsatkichlari,
gidraviik qarshilik.

Kerakli jihozlar: Tajriba qurilmasi, bosim va harorat o‘Ichash
asboblari.

Tajriba ishini bajarish uchun quyidagi adabiyotlar bilan
tanishib chiqish kerak:

1. «Issiglik ta’minoti va havoni maromlash tizimtari» Fani
bo‘yicha tajriba ishlariga uslubiy ko‘rsatmalar, A.U., Alimboyev
R.P. Boboxodjayev va boshqalar, Toshkent 1997 y.

2. “Issiglik ta’minoti va issiqlik tarmoglari” fanidan o‘quv
qo‘llanma, B.X.Yunusov, M.Azimova, “Voris”, 2014 v.

3. www.zivonet.uz

4. www.rosteplo

Ishning davomiyligi — 2 soat.

I. Ma’lumotiar

Issiglik tarmoqlarida gaz va elektr payvandlash usuli bilan
ulanadigan po‘lat quvurlar qo‘llaniladi. Po‘lat quvurlardan, asosan,
elektr payvandli to°g‘ri va spiralsimon chokli va choksiz, issiglikka
va sovuqlikka deformatsiyalanib 3, 4, S, 10, 20 markali va past
fegirlangan po‘latdan yasalgan quvurlardan foydalaniladi. Elektr
payvandli quvurlar shartli diametri 1400 mm gacha, choksizligi esa
400 mm gacha chiqgariladi. Issiq suv ta’minoti tarmogqlarida,
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shuningdek, suv gaz o‘tkazuvchan po‘lat quvurlar qo‘llanilishi
mumkin. '

Issiglik tarmoglarida qo‘lfaniladigan armatura vazifasiga ko‘ra
berkitish, rostlash, saglash, drossellash (bosimni kamaytirish),
kondensatni ajratish va nazorat o‘lchash turlarga bo‘linadi.

Biriktirish armaturalari asosiy armaturaga kiradi, chunki ular
issiglik tarmog‘ida keng ishiatiladi. Qolgan armaturalar asosan
1ssiglik punktlarida, nasos va drossel stansiyalarida o‘matiladi.

Biriktirish armaturalarning asosiy turlariga ventil va zulfinlar
{zadvijkalar) (7.1-rasmn) kiradi. Zulfinlar, odatda, suvli tarmoqlarda,
ventillar esa bug'li tarmoglarda qo‘Haniladi. Ular po‘lat va
cho‘yandan flanesli va muftali ulash uchlari bilan shuningdek,
bevosita quvurlarga payvandlash uchlari bilan turli xil shartli
diametriga ega bo‘lgan holda ishlab chiqariladi.

7. I-rasm. Ventillar:
a—oddiy; b - «Kosva» turdagi; d - to‘g’ri oqimli; l—egar; 2— klapan;
3—korpus; 4—shpindel; 5—salnikli zichlagich.

II. Vazifa
1. Armaturaning ochilish darajasiga uning gidravlik garshiligi
Sa va mahalliy qgarshilik koeffitsiyentining Sy, bog‘ligligi amaliy yo°l
bilan aniglansin.
2. Sm=f (P} va S,= ¢ (P) grafiklari tuzilsin. Olingan grafikiar
adabiyotda berilganlar bilan taqqoslansin.
3. Suvning sarfining o‘zgarishi armaturaning ochilish

darajasiga bog'ligligi aniglansin va V = f (P) grafigi tuzilsin.
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Hi. Tajriba qurilmasining tavsifi
Qurilmaning prinsial sxemasi 7.2 — rasmda keltirilgan.
Ishlovchi muhit bo‘lib suv xizmat giladi. Suv bak-mernik orqali
sinalayotgan A armuturaga keladi. Tekshirilayotgan armaturada
bosimning yo‘qotilishi quvurlarga ikkita D> va Dy manometrlarini
ulash yo‘li bilan oflchanadi. Sistemada bosim yo‘qotilishi D
manometri bilan aniqglanadi.

?
2
I3 PEM“_
¢ 4 i]
L,
[
x

7.2-rasm. Tajriba qurilmasining chizmasi,

IV. Tajribani o‘tkazish tartibi

L. Sistemaning suv bilan to‘Iganligi tekshiriladi.

2. Jo‘mrakning «ochig» holatidan to «yopig» holatigacha
bo‘lgan aylanish soni aniglanadi.

3. 2 —jo‘mraklar yopiq bo‘lishi kerak.

4. Manometrlar tarmoqqa ulanadi va ish suyugligining nul
holati tekshiriladi.

5. Ta}nbamng o‘tkazish paytlda 3 jo‘mragining turli ochilish
darajalarini o‘zgarmas saqlangan holda uni asta — sekin yopib
boriladi. Kamida 8 — 10 marta o‘lchashlar o*‘tkazish tavsiya etiladi,
masalan, jo‘mrakning ochilishi 0,25, 05, 0,75, 1, 1, 5, 3, 4, 6
aylanishga mos bo‘lganda, va shuningdek uning to‘la ochiq bo‘lgan
holatida. Keyin tajribani teskari tartibda tekshirib ko‘riladi; shular

40



bilan bir vaqtda manometrlarning ko‘rsatishi kuzatib boriladi va u
giymatlarni sinash jadvalining 4,5,7,8,11,12 kataklarlga yozib
boriladi.
V. Tajriba natijalariga ishlov berish
1. «A» jumragida bosimning -yo‘qotilishi h, quyidagi
aniqlanadi:
D, manomctnnmg ko‘rsatishi bo‘ynchﬂ quyldaglcha kattalikni
topish mumkin:
AP>=hrth=H>Ysuw
shuningdek, Ds manometrining ko‘rsatishi bo‘yicha esa;
APy=othrthy=H3Ysyy; aniqlash mumkin,
Bu ikki tenglamani birgalikda yechib, quyidagini topamiz: '
p = Lol
" l-o
bunda: H; va H» — D3 va D; manometrlari ko‘rsatishining
o‘rtacha giymatlari, mm. sm. ust.
Yur - 12+16°C haroratidagi suvning solishtirma og*irligi,
hi - quvurning L uzunlikdagi qismida bosimning yo‘qotilishi
a =% bu yerda | va L ning giymatlari sxemadan olinadi.

1. Shundan so‘ng hm ning hisobiab topiigan giymatiari sinov
jadvalining 10 — katagiga yoziladi.

2. Suvning sarfi Gy sﬁi: bak-mernik ko‘rsatishi bo‘yicha

muvofiqlashtirish grafigi yordamida aniglanadi va jadvalning 18
katagiga yoziladi.
3. S koeffitsiyenti quyidagi tenglamadan aniglanadi:

2

W
ho=S—.
T g Y.
bundan,
g - .28h,

b 2

ye'w
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bunda: h — bosimning mahalliy qarshilikda yo‘qotilishi, Pa

yoki mm.suv.ust.
- suyuqlikning harakat tezligi, -

g — og‘irlik kuchining tezlanishi, okl
kg

Ty ~ suvning solishtirma og‘irligi, g
Ogimning ajralmasligi tenglamasidagi tezlikni uning sarfi

orqali ifodalaymiz:
4G

" 36007, - 11d®
d=264mm— sinalayotgan armaturaning diametri

G — suyuglik sarfi, — soat’

dq — quvur diametri m, g = 9,81 kz giymatini kiritib uzil-kesil
quyidagini olamiz:
5. = 1,565 -10"(;,, d*-y,
Yuqonda keltirilgan tenglamadan topilgan S. ning qiymati

jadvalning 20 — katagida yoziladi
Armaturaning gidraviik qarshiligini S, quyidagi ifodadan

6.
topiladi:
hﬂ
Sg = F

bunda V suvning hajmiy sarfi, ot

Quriimaning qarshiligi:
h
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olingan giymatlar asosida jo‘mrakning ochilish darajasiga

qarab suv sarfining o‘zgarishi quyidagi formuladan aniqlanadi:
AT
Vs, /8 +5,/8

bunda V, S« sinalayotgan armaturaning butunlay ochiq
holatiga mos keluvchi suvning sarfi qurilmaning qarshiligi.

S - armatura butunlay ochiq paytdagi qarshiligi,

Sa — armatura gisman ochiq paytdagi qarshiligi

Hisoblab topilgan hqu, V' va V larning qiymatlari jadvalning
17,19 va 32 kataklariga yozilib, quyidagi grafiklar tuziladi:

a) Sm qarshilik koeffitsientining armatura ochilish darajasiga
bog‘liqligi;

b) S, qarshiligining armatura ochilish darajasiga bog‘liqligi;

d) Suv sarfi V ning arratura ochilish darajasiga bog‘ligligi.

VI. Ish bo‘yicha hisobot

Ish bo‘yicha qilinadigan hisobotga quyidagilar kiritiladi:

1. Ishning qisgacha tavsifi.

2. Moslamaning prinsipial sxemasi.

3. Sinov jadvali. § S

4. Tajriba natijalarining ishlovi 7.1 jadvalga yoziladi.

7.1-jadval
Hs H Hp Hp

. mam mm sim_ust, - st e s ust

".. Sinnust. -

g Tag Tlajriba | 8 Tajriba Tajriba -

K3 PPy on(gf [o 1 Ti g

« 3 S ) - &= o« |S

d = = =] ai o ! H ¥ El

a |2 x = = £ 18 | = % 12

i [ BRI

=3 B [ O jE 1w |e (& |81
1 2 3 #1506 |7 (8 |9 (410 |11 |Ei2 {113 |e14 (115 j1I6 N1U7 Ji18 119 ]220 221

VIL. Nazorat savollari
1. Gidravlik qarshiliklar hagida nima bilasiz?
2. Mahalliy garshiliklarga nimalar kiradi?
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3. Quvur armaturasining gidravlik garshiligi nimalarga bog*lig.

8 - LABORATORIYA ISHI
- I1- SIMON KOMPENSATOR HISOBI

Islniing magsadi: Il- simon kompensator hisob uslubini
o‘rganish.

L Vazifasi: .

I-Berilgan II- simon kompensator o‘lchamlarini o‘Ichash
(o‘lchamli eskiz).

2-T1- simon kompensatorm montaJ sxemasini qurish.

3-Xulosa qilib, hisoboti rasmiylashtirish.

' H. Ma’lumetlar

Tannoq quwrlari issiqlik uzatishi natijasida joyidan siljib
ketmasligi uchun qo‘zg‘almas tayanchlardan foydalaniladi. Ammo
qo‘zg‘almas tayanchlar orasida quvurlarni issiqlik vzatishini gabul
qiladigan qurilmalar bo‘lmasa, quvurlar katta kuchlanishlar ostida
buzilishi mumkin. Quvurlaming issiglik uzatishini kompensatsiya-
lash (qoidasi) uchun turli xil qurilmalardan foydalaniladi (8.1-rasm).

8. I-rasm . Kompensator qurilmalarning turlari:

Ularni ishlash prinsipi bo‘yicha ikki guruhga bo‘lish mumkin:

1) radial yoki egiluvchan qurilmalar, ya‘ni quvurlaming issiqlikdan

uzayishini egilish yoki burilish (fazoviy) vo‘li bilan qgabul

qilinadigan; 2) o‘qli sirg*anishli va elastik turdagi qurilmalar, ya’ni
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issiqlik uzayishini quvurning teleskopik siljishi orgali gabul gilina-
digan. '

a—tabiity’  kompensatsiya; b-S-simon kompensator;
v-uzaytirilgan P-simon kompensator; g-shunga o‘xshash teng
tomonli (v=h); d— buklamali lirasimon kompensator; e-shunga
o‘xshash silliq egilgan; j-w-simon; z-linzali kompensator.

Tabily kompensatsiya maxsus qurilmalarni o‘rnatishni talab
qilmaydi, shuning uchun undan birinchi navbatda foydalanish
lozim. Radial kompensatoriar turli xil shakldagi issiglik tarmoglarda
o‘gli va radial kucnlanishlami bartaraf etish uchun o‘matiladi. O*qli
kompensatorlar tarmoqning to‘g‘ri chizigli qismlariga o‘matiladi.

IL.Dastlabki ma’lumot
I1- simon kompensatorning sxemasi 8.2 — rasmda keltirilgan.

H |
e ot |
T &l |

8.2 - rasm. I1- simon kompensatorning asasiy ko“rsatkichlari

- quvurning tashqi diametri Dz, m;
- kompensatoming chigishi H, m;

- normal elastiklik moduli £, Pa;

- kompensatorning eni B, m;

- quvur devorchaning qalinligi 5, m;

- issiqlik tashuvchining harorati ¢, °C;
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- qaytarish bo‘limning burchagi «, grad;
- qo‘zg‘olmas tayanchlar orasidagi masofa Ly, m;
- ruxsat etilgan kuchlanish oy, Pa.

IV. II- simon kompensatorni hisoblash uslubiyati
1 Egilish radiusi aniqlanadi R, m,

R = 1,5Dusn
2 m, n, p koeffitsiyentlar aniglanadi
H- 2R
m=
R
L ~2R-B
"= T 7R
_B-2R
P=—p

3 Quvur ko‘ndalang kesimining radiusi aniglanadi (quvur
devorchasining o‘rtasida)

4 h parametri aniglanadi
: {1+ ctga)d
=
T
5 Karman nazariyasiga asosan egilgan quvurlardagi bir migdorli
momentlar ta’sirida egilish kuchlanishi, to‘g‘ri uchastkalarga
" nisbatan bir necha marta katta bo‘ladi. Shuning uchun hisoblarga, h
parametrga bog‘liq bo*lgan, korektsiyesion koeflisienti m. kiritifadi.
Payvandlangan qaytarish bo‘limlar uchun:
0.9
My = poe7

6 Payvand choklar uchun Karman koeffitsiyenti
thG

1,52
7 Quvurning ichki diametric aniqlanadi
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D, =D, 25
8 II- simon kompensatoming kompensatsion qobiliyati anig-
lanadi
Al, =L, t107°
% Kompensator o*qining keltirilgan uzunligi aniglanadi
L, —2n+2m+p+(6—2§) R
10 Elastikli markazning koordinataiari aniglanadi. I1- simon
kompensator simmetrik bo‘lganligi uchun, elastiklikli markazi
(rasmda S nugta) Y o‘qgida joylashgan, yani x. = 0 m, ys esa ifoda
orqali aniglanadi
6,28 3,14
Yem | Tk
12.  x. o‘gga nisbatan kompensator o‘qini elastikli
chizig‘ining inersiya momenti aniqlanadi. '

+mz+l.m+p(m+£)IL [

i [9,42 4 10,28m s 3,14m?
Ch bk & k

+0,67m’ +2m? +2m +p(m + z}‘]k‘ -L¥

12. Quvur yo‘lini qo‘ndalang kesimining inersiya moment
aniqlanadi

. m(B}~DY
"
13. Kompensatormi elastic gaytarishining kuchi aniqlanadi
_ AlEj
¥ s
14. Quvur yo'lini garshilik momenti aniqlanadi
w0 DY)
32D,

15. Kompensatorni yugori qismida (to‘g‘ri chizigli uchastkada
egilishning boshida) ta’sir etuvchi maksimal egilishni moment
aniglanadi
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Mpor = x(H"ys)

16. Kompensatorning egilgan uchastkalardagi egilish
kuchlanishi aniqlanadi
_ mecmi
a' _— T ————
w

17. Aniglangan egilish kuchlanishi & hisobiy kuchlanish ¢ «
bilan solishtiriladi. Quyidagi shart bajanlishi kerak

Jx >0

“Aniglangan hisob natijalari bo‘yicha II- simon kompensatorni
parametrlari yig‘ma jadvalga tushiriladi. Natijalarni tahlili bajarilib,
xulosa chiqariladi va hisobot rasmiylashtiriladi.

V. Nazorat savollari

1. Kompensatorlarning vazifasi nima?

2. Qo‘zg*‘almas tayanchlardan foydalanishdan maqgsad nima?
3. Kompensatorlarning qanday turlari bor?

[Ipasuna TexuMkH 6e30NMACHOCTH HeOOXOAHMBIC 3HATEL
CTYACHTaM NPH BoilloJeHHH JabopaTopunix pador.

CTyJeHTbl ApH BBHUIONHCHHH HabopaTopHbIXx paloT Heolxo-
JHMO 3HaTh HpaBuna TexHukH OesonacHoctd. [IpH BblonveHun
NabopaTOPHEIX  MUCHONB3YIOTCA  SNEKTPONpubOpsl  MOSTOMY
HEOXONWMO coOMoNaTh COOTBETCTRYIOMME NpaBulia TexOesonac-
HocTH 1npu  pabore ¢ 3nexTponpubopamu. Kak H3Bectno,
nHaupsxense 40-42 B nebesonacHo, T.K. NPH 3TOM Hepes 4enoBeka
npoxXoJuT Toxk cHioi o 0,1-0,3 A. Moosromy, conpukocHoBeHue ¢
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TOKOM CWioil B 50 MA BhI3biB2eT paHeHHe, a B 100 MA npusogHT K
CMEPTENBHOMY HCXOJTY.

CnepoBareasHo MPH BhRINOAHeHuw AaGopaTopueix pabor
CTYJCHTB! JODKHBI COOJMIIOAATHL CAEAYIOLHE NPaBWAA TeXHH-
yeckoil GexonacHocTH:

1) [Ipexkae yeM OPHCTYNHTL K BHIMORBHEHHIO nabopaTopHO#
paboThl HEOOX0AMMO NOAPOOHO OZHAKOMUTELCH C HEid,

2) Cbop zamanHO# CXeMBl W €€ 3BCHBEB BHUIONHACTCA C
OTKIFOMEHHBIM BKIIOYATENEM.

3) Ilpy cOope OCHOBHO!N CXEMBI HEMb3A HCI0/E30BaTh 00op-
BaHHBIE NNPOBOJA, a TAIOKE HEHCIIPaBHLIC IPHOOPHLI.

4) Hocne cbopa 3amaHHOM cXeMBl, HE0GXOAMMO MPOBCPHTD
PacTOYEHHOCTL YCTAHABAWBAEMBIX MPHOOPOB H KAYECTBO BHINON-
HEHHOTO MX 3a3cMICHHA.

5) [lpn moAKmMIOMEHHHW K  HMCTOYHHKY  3NEKTPOIHEPTHM
Heo0X0AMMO MPOBEPHTD KA4ECTBO HIOMALKH.

6) Ecii npH Mcnonp3oBaHWH Boabl B JaboparopHoi padore,
HEODXOAMMO INPOBEPHTh HCMPABHOCTb M HENOCTHOCTD BOAOMIO-
JAfOLIAX [IAHTOB. _

7) Tpu paboTe ¢ anexTpoaBUTaTENeM BeobXxoaumo cobmonars
OCTOPONKHOCTH 11 IPCIOTBPAMCHAA 3ATATHBARHA BOJIOC H OIEKAB]
BO BpRHIAKMIMACS BaUL

8) llpr camoCTONTEALHOM BBHINONHEHNH ladopartopHoil pabo-
TH HE JONYCKACTCA W3MEHCHHWHM OCHOBHOH CXCME H MPHKACAHHA K
Heid.

9) Ipexae yem navars sBemonHeHue naboparopHoii paborw
HeoOX0aMMO, HeOOX0AHMO mepecKazaTh MpPEroJaBaTeA NOPAAOK
BEIIOJIHEHUA paboThI # IONYYHTD PA3pEMICHHUE HA BLINOIHEHHE.

10) Ecne npu BeinonHesuu paboTel npouzoifaeT obpbiB
NpPOBOAOB, HEWCNPaBHOCTL NPHOOPOB, a Takke NOABUTCA HE
NpHATHRIA 3aMaX, B NEpBYI0 odYepelh HEoOXOAUMO BEIKIMOYHTH
CXEMY H CPOMHO COOOIMTE NPENOAaBATeNLO,
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Brmonnenne NOCTABJEHHBIX Tpebopanuii TEXHHKH
GesonacHocTd 1 NPABWIBLHOE IIOHHMaHHE uenu aabopaTopHoik
pabotel, co3acT $yHAAMEHT AN KRYECTBCHHOTO H BEPHOTO
BBINOTHEHUA paboThi.

Mloche BHAMATEILHOrC H3YUCHHMA BhLIMGEYKAZAHHBIX
Op2BUHA M HACTABACHHH CO CTOPOHBI NPENOAABATE I CTYAEHThE
00f3aHbI PACANCATECH B akypHaie « Texunka GezonacHocTH»,

JJABOPATOPHAS PABOTA -1
OCHOBBI TEILVIOCHABXEHMS

Heas paGorea: llenpio paboThl ABMASTCA O3HAKOMIICHHE C
TEIUIOBHIMH NIOTEPAMH HA TEMAOMPOBOAE W C MOPAAKOM pacyeTa
TEMNOBLIX OTEPD.

OunopHbie coBa: TENNOTa, TEHNOCHA0XKEHHE, TCIUIOBLIE CETH,
PACUCTHBI y9acTOX, TEIUIOBOH pacueT, TEIIOBble TIOTEPH,
H30NIALHA TPYGOIIPOBOIOB.

JAna Brnonsenus nabopatopHoit paGotni Heolxoaumo
HIYSHMTE CHEAYIOHYIO JTHTEPATYPY:

1. Tenmnocuerydkd, CYCTUMKM [1apa, BOAH, BLIMHCAMTCTM
KONMYECTBA TEIUIOTHI, TETIOHOCHTENA AJI8 KOMMEPYECKOTO yUeTa.
Brinyck — 3. M., MDH - 2001 r.

2. llpaemna sxciuryaTalMH M npasuaa (e30HaCHOCTH npH
IKCIDTYATAUHH TEIUIONOTPEONAIOMHX YCTAHOBOK H TEIUIOBhIX CETSH
norpebureneii. — M., Dueprocepsuc ~ 2001 r.

HpogoraxuresasuocTs padorsi — 2 yaca.

L. Tennoroii pacuer ysacrxa

[Ipoussectn TennoBoii pacyer yuacTka ceTH. Marepuan
W3ONALIMH - MUHEPAILHAA BaTa, TEMIEPATYpa BOMb B TEIIONPOBOAE
taox = 90 °C. MicxoaHnle AasHbIe /1% pacyeTa B3ATh k3 Tabn. |
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Tabnuna 1
Hcxonneie JaHHbBIE TEMNOTPACCH

Hocnenuas| & - caybuua |IIpeANOCACHHA| ¢ opep, | A - TOMIHRS
wudpa 3ANOKEHUS a uudpa °C  luzonsmum, MM
wndpa | TERNONPOBOAA, M mudpa

0 0,5 0 -10 40
1 0,6 t -15 45
2 0,7 2 -20 47
3 0,8 3 -25 49
4 0,9 4 -30 51
5 1,0 5 -35 53
6 1,1 6 -30 55
7 i,2 7 =20 56
8 L3 8 -15 43
9 1,4 9 -25 42
Y. Hudopmanuu

Fpeononesas paccTosHHe MeXXAY KOTenbHOM H noTpeburesem,
TETUIOHOCHTEIIb TEPSET YACTh FHEPIHH B PEIYIETATE TEMA00OMEHE ¢
okpyxaomet cpeaod. Jis  yMeHLIICHMs TCIUIOBBIX [0TEPh
TpyOONpOBOA MOKPHIBAOT CNOeM Tellonzonaumy. Marepuan
TEIVIOH30MAUMH  JAO/KEH HMETh MAylo TeILIONPOBOAHOCT: H
TUIpOCKONMYHOCTE. B GONBIIMHCTBE cay4aeB  TEILIONPOBOX
NpPOKRAMBIBAIOT HA HEKOTOpoH InybHHE OT NOBEPXHOCTH 3EMIINA
{(pnc. 1.1). bnarosapas 3TOMy cO3JacrcAd JOMONHHTENbHAA

TEIIOHIONMHA TPYHTOM.

Bm
VY AenbHbIE TEMIOBBIE MOTCPH 9>,
M

_ Toog ™ toxp.q;
- R
rae
Tsox — TEMIIEPATYpa TEMOHOCHTENS, °C;
towp.cp. — TEMIIEpATYpa OKpyKatoieii cpensl, °C;
51



Puc.1.1. Cxema npomat)ku mpybonposoda.

B uMelomeiica cHTyauud TepMMdeckoe comnportusnense R
COCTOUT K3 COMpPOTHBICHHA TeNnNOOTAAYH Ha BHYTpPEHHCH
NOBEPAHOCTH TeIoNposoaa R, conpoTusiienni MatepHana Tpybe:
R2, mzonsumu R3, rpynra Ry, CONpOTHBNCHUA NIOBEPXHOCTH TPYHTA
Rs. Ha npakrike H3-3a MafocTH cONpoTUBICHH Ry u K2 HMmu
npexeOperaior, MO’TOMY CYMMAapHOe TEPMHYECKOS CONPOTHBIICHHE
MOHO NPEACTABHTD B BHE

R=R:;+Rs+Rs
e
1 dw+2A
R, =—

P ﬂ.ﬂ. dw COTIPOTUBRICHUE U3ONALIAN,

A —TEIONpOBOAHOCTS H3OMALMHK (N4 MHHEPANBHON BaThl

+ ' gy, +24
(W +u\‘ dup

A =

[ dmpt2a
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- CONPOTHBJICHHE IPYHTA; _

Ap —TENNONPOBONHOCTE [PYHTA (NPHHATE PABHOK Ap = 2
_Bm Yy
PR

ConpoTHBAEHHE MOBEPXHOCTU Rs YUHTHIBAIOT B CHy4ac Manoi

h
R E—— b | =
FﬂyﬁHHﬂ 3AJICranyA [d +2A] ¢ NOMOILIBKY AOMONHHUTENBHOH

¢duxruBHO# riyOHHE 3aneranns h, onpegensemoit nio dopmyne:
3”?
h=h+h,=ht 2
[41

rae ¢ — xodpduumeHT Temrcornayd (NPHESTE paBHBIM S0
Bm
»'C )-
Tlociie HaxoXIeHHA ¢- ONPEAETAIOT TEIUIOBLIE NMOTEPH HA BCEM
ygacrke Tpybonposoja

D=g.+1
Taneuue TemMneparyphl TEIUIOHOCHTENA COCTABAT
P

R
rae ¢ ~ KoabduuueHT TeMooT I M, (A4 BOAL IPHHATL © =

4190 Bm
w2

[

g 4 4 g F ] X 2

Puc. 1.2, I'paduux cymounozo nompebaenun 2opRueii 600st
{(zadanue)
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IIL. Pacyér auddepennuanbHoroe rpaduka norpedaesns
ropaeii BoAbI

Paccyurars HeoBXOAMMYI0 EMKOCTh AKKyMYIATOpa ropsdecii
BOJEI rpadyyeckuM MeTOAOM MCXOAS H3 3aJaHHOTO Trpadimka
cyrounoro nortpedacuns ropayed Boasl (puc. 1.2). Hcxopuwie
JAHHBIE JNIA pacyeTa B3sTh U3 Tab. 1,2.

Tabauua 1.2.
___Hexoannlie AaRHBIE
INocneguan |Ilotpebnenns a (IIpeanocnen MoTpebtnenns

uudpa ub, Haa ungpa «Cn, «d» H «en, /4

WHppa A b mudpa ¢ D e
0 1 2 0 2 5 10
1 2 2 i 3 4 9
2 1,5 2 2 4 6 8
3 1,5 3 3 4 4 9
4 2 3 4 3 5 10
5 2,5 3 5 2 6 8,5
6 3 1 6 3 6 9.5
7 1 I 7 3 4 10,5
8 2 { 8 4 4 it
9 3 2 9 4 5 11,5

IV. MeroagHucckne YKa3aHHA K BLINOJHEHUIO 321aHHNA

Kak BuanHo w3 rpaduka CYTOUHOIO pacxopaa, norpebienme
ropayeii BOIBI HEPABHOMEPHO B TE€YEHHC CYTOK. 3auacTyio Onipaet
BBITOAHA CHTYAIMA, KOTrja Mojaya ropsadyeil BOAM AOKHA OBITH
NOCTOAHHA. AKKyMYJNATOP TOpAYcH BojAHW paboTaeT crenyioum
00pa3oM: B IIEPHOAB! MAZIOrO BOJAO- NOTPEOIICHUS M3AMILIEK ropsJei
BOAM TOCTYNaeT B AaKKyMYJATOp, a B HEpHOJsl OoJnbiioro
BOLONOTPEONEHHsT HAKOIUICHHAA TropAYas BOAA KOMIIEHCHpYeT
HEJOCTATOK CETEBOro pacxoaa. Takum obpazom, pacxopn ropsuei
BOJIbL B CETH MOCTOAHCH.

Hpumep 1. Tlpouseectn pacuér HeoOxonumoH EmkocTH
AKKYMYAATOpA ropauci BoAB rpaduyecKdM METOAOM, HCXOIA M3
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3aJaHHOTO rpadMKa CyTOYHOFO NOTPeOJICHHA ropsyeii BOAN (pHC.
1.3).

y
#
7
§
¥
£
H
2
H J :
b { £ v 5 ¥ 3 A
Puc. 1.3. I'papux cymourozo nompebdaenun 2opaueii 6008
{(npumep pacuema)

BoaonorpebneHHE B pa3nMYHBIC [ICPHOJBI CYTOK COCTAB/ACT:
K 6 yacam yrpa: M =1 —';1 *64=6T, Kk 10 yacam yrpa: M =61+ 4

%-4q=221‘, K 18 wacam: M =221+ 3 %-81=46T,1(22'1acamz
M=46T+8 —?‘4‘l=78T,!(KGHH;yCYI‘OK:M=78T+ 1 %‘2'{:801‘.

ToTpebnenne BOIHM HAPACTAOMHM HTOTOM  (MHTErpUpO-
BaHHK# rpaduk) npeacTasned Ha puc.l.4.

LN {

i -

z 4
s an
Tl

2

pA

L

5 ]

k) o

Sl A

z 5

v

£ _ .

0 4 3 12 16 20 244

Puc. 1.4. Junamurxa nompebienun 2opaveii 600sl 8 meuenue cymox
(npumep pacuera)
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Crpoum rpatuk cpeanero pacxoga (puc. 1.5).

T

|
o

=

o ‘r

FaZa '- 1
¢ 4 8 2 I 20 XU
Pue, 1.5. Conocmaenenue zpauxoé cpednezo (RYHKMEPHAR
AURUA) U PEAISHO20 (CRAOWHAN TUHUR) PACXO00E

Hz puc. 1.5. BuaHO, 4TO MakcHManbHAA pasHHLQ MEXKLY
JHHMEH CpeJIHEr0 pacxoia H JHHHEH peansHoro pacxopa
cocrapager 14 T B MomenTer Bpemeny 6.00 1 18.00. TTpunmvaem
BEIIMUHHY aKKyMYNATOp4, pasHoi 14 1.

B oTuéTe CAEAYET OTPA3HTE HTOTOBLIC PE3YILTATH, NPOBECTH
aHanus, caenarb ofue BEIBOEI.

JIABOPATOPHAS PABOTA - 2
'OIIPE/IEJIEHAE KOSOOHIHEUTA CMEMIEHHS B KIIX
3JIEBATOPA (CTPYHHOI'O HACOCA)

Henn paborer: llensio paborsi gBIACTICS O03HAKOMAEHHE C
KOHCTDYKIMEl OSNIeBaTOpa, HAYEPTHTL 3CKH3 Y374 YCTAHOBKH
EBATOPA, ONPENEIHTE KOIPPHIMEHT CMEMIEHHS HICBATOPA.

Onopabie ¢10Ba: TEIUIOTA, TEMIOCHA0KEHHE, TEILIOBBIC CETH,
3NeBaTOp, HacOC, CIPYHHLIA Hacoc, rpylmoOBOH TemnoBol IYHKT,
koadpdhumment cmemenud, KI1J1 aneparopa, HHKEKUMA.
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Heobxoaumoe oGopynoBaHue: ONLITHAs YCTAaHOBKA I
nposeneHua nabopatopuoit paboThl, TepMOMETPH AAS H3IMEPEHHA
TEMNIEPATYPH, NMPHOOPEI ANA HIMEPSHUA JIABNEHHS, PATOMETP.

Jdns BoimonHenna aabGoparopHoil padoTel HeoOXOMHMO
HIYYHTDH ClReAYIOMY0 JIHTEPATYPY:

1. Tenmocderyuk®, CUYCTMHKM 0[apa, BOAB], BBEMHCIMTENW
KOJIMYECTBA TEIUIOTHI, TCILIOHOCHTENA M1 KOMMEPYECKOTO y4eTa.
Buinryck — 3. M., MOH — 2001 r.

2. TlpaBuna skcrmayarauMd M mipaBuna 6€30MacHOCTH NPM
AKCTIRYATAlUMH TEMIONOTPeONAIOMMUX YCTAHOBOK M TEMNOBBIX CeTeH
norpebureneii. — M., Dueprocepsuc — 2001 r.

IpoaomxurensaocTs pabors: — 4 uaca.

L. Hudopmanuu

XapaxkTepHCTHKA 2J1€BaTOPa.

B Hactosmice BpeMA B CHCTEMax LCHTPalM3OBAHHOIO
TEMIOCHAGKEHHA [UHPOKO HCIONB3IVIOTCA TPYNIIOBHIC TEMJIOBLIE
nyskrel (I'TH). Temnossie ycTaHOBKH XHIBIX H ODIIECYBEHHBIX
3JaHAH K TeNNOBBIM CeTAM TPHCOCAHHAKOTCH C  [IOMOIBIO
Tennoeelx nyHkToB. Menone3oBahue I'TTT yMeHbiuaeT pacxoisl Ha
TemnocHabkeHde ¥ ynpomaeT obcnyxuBakue ceteil. KpoMe sroro
YMCHBIIAIOTCA NIYMOBEIC MIOMEXH B JKHNBIX 3JaHHUAX T.K. HACOCH
ycrapnusatores B I'TTL, xoropele HaXondTCA Ha PacCTOAHHH OT
MHIIBIX 3JaHUH.

Hapsagy ¢ 3THM HCNIONB30BAHHE TENNOBBIX IYHKTOB HMEET
CcBOH Hejgoctarku., HanmpuMmep, BMecto NpHHUMaeMBIX OOBIUHO
IBYXTPYOHBIX CHCTEM, PEKOMEHYETCS MPHHATHE TPEX, YEThipeX H
MHOTOTPYOHBIX CHCTEM.

[lp# 1npucoeHHCHHH OTONMTENBHLIX CHMCTEM K TEILIOBLIM
ceTAM npuMeHAeTcs snesatop (prc.2.1.).
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LoANG IMYEATORd CURNINKNIA XaNeRa

X NG rpoburemo

[Teaperpersn rogs

A noas wa ospaniora TpyBanpozoa

Puc.2.1. Cxema sodocmpysinoze r1esamopa.

Cxema npHCOeIMHEHHA CHCTEM OTOIUICHHS 4epe3 3NeBaTop
Onina npexaoxena g 1929 roay nmpod. B.M.Yannmuusim. Boga us
nojalomero TpybonpoBoja NPOHAA Hepes peryasrop pacxoaa 8
nocrynaeT s onesarop 12. B csoe BpeMs Boua, ¥3 oOparHoro
TPYOONPOBOAA OTONHTENBHBIX YCTAHOBOK HATHETACICS B SNEBATOP.
CMemIaHHas B 3/1eBaTOPE BOAA MOAACTCA B CHCTEMY OTOILICHMUS.

. IIpuuuun padoTs 3nesaTopa.
Jns xopolueil paGoTel 3neBaTOpPa PazHOCTs JABJICHUI B
mojalomeM M obparHoMm  TpyOollpoBOAax  AoMKHA  OwbITh
noskIICHHOH (puc.2.2).

i

G2

Puc.2,2. Koncmpyxuua sneeamopa.
1-conno; 2- npuemnan xamepa; 3-cmecumensras xamepa, 4-Ouddiyzop.
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Yem Gonblne pazHOCTh JABRNEHHR K nogaiolieM H oOpaTHOM
TpyOonposonax, Tem OGombmie OyAeT CKOpoCTh BHIXOAA BOASI M3
coma u Oompwe KodQPMUMEHT MypkekuuH  (cMeleHws).
KoapPrumeHTOM HEXCKIMH HA3bIBAETCA OTHOLICHHE KOJHYECTBA
BO/sI HarHetaemoii B aneeatop (G2) Kk  koMMuecTBY BOABI
npoxoaamei tepe3 snesarop (Gi). Ang Toro urobsr koxpdumment
HHKEKIHH COOTBETCTROBAN Tpebyemoii Benuunne 1,5-2,5, pasHocts
JaBieHHHA B nofatomem ¥ obparHom TpyGonposogax jgomkHa GhiTh
0.8-1,5 ar. OObigHO oSnepaTop padoTaeT NpPK NOCTOAHHOM
koo(PHIMCHTE HIDKEKLHHA (puc.2.3.).

Puc.2.3 Cxema 3neeamopnozo yina.

[peHMyIleCTBOM 3NEBaTOpa ABIAETCS NPOCTOTA M HAAEW-
HOCTH. Pabota oaeBaropa 3aBHCHT OT Pacxoja M NMApPaMeTpoB BOEL
(ocoberino paBncHMs) nojaBaeMo#t OT Uctounkka ternorel. [lpd
BBIXO/IE U3 CTPOS OCHOBHOIO HACOCE, OCTAHABNMBACTCA LMPKYTIALAS
BO/IBI M HAMHMHAET CBOK paboTy BNEeBaTOP. 10 ABAKETCH OCHOBHLIM
HEACCTATKOM 3neBaTopa. s NpeRoTBpaiueHus 3TOro HEAOCTATKA,
Jns MOJA9M  BOJAW YCTAHABIMBACTCA MHpKYJNSUMOHHSIH HAacoc,
KOTOPBIH YIyHINACT CMCIICHNA BOABL CaMBIM ny< MM BapHaHTOM
ABMISETCA YCTAHOBKA 3NEBATOpa BMECTE ¢ nacocoMm. IIpH arom
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9NepaTop paboTaeT TIOCTOAHHO, a HACOC BKJOYACTCA 1O
Heo0XO0IMMOCTH.
. Pacwer noayweHHBIX OTLITHMX [e3YNHTATOR
KoxpuuseHrom cMCIIEHHA  HA3LIBAETCH  OTHOLUCHHE
maccal Go CMEMARHOIO OXHAKASHHOTO BOASHOIO MOTOKA K Macce
(1 BBICOKOTEMNIEPATYPHOTO NOTOKA BOJHI,

_60_50'—61_60 _-t_to 1
tiy Gy Gy t,~ 1o
U__tl_tt
t, ~tg

rae U — ko3 dpHUREHT CMELICHHMS,

Go— Macca BOAB M3 JEBATOpa MOCTYNAIOMEH B CHCTEMY
OTOIUICHHS;

Gi — macca BOAK HOCTYNAIOILEH B DNEBaTOP M3 NOJIAIOIIETO
TpyOOIPOBOAA TEIUIOBOH CETH;

{i— TeMmeparypa BOAB B nonammem TpybotpoBO/IC
Temiosoii cetn, °C;

tr— TeMueparypa BOAB [OCTYHAKOIMEH B cHETEMY
otommenn, °C;

fo— TeMneparypa BOJABR IOCTYRAIOMEH U3 CUCTEMBI
oronnenus, °C.

Kosdduument cmemenus U u npuBeaeHHbIl pacxod BOJBI

an » ONpEICNACTCA N0 CHEUHANBHBIM HOMOIDAMMaM.

Hpnnc,ueﬂnmﬁ pacxojy BOALI ONPEICTICS (10 CACHYIOUICMY
BBIPAKESHMIO:

rac Go« — KONHYECTBO BOAB LUPKYNHPYIOMEH B CHCTEME
oTonneuus {cMech), = ; '
Yy



APaic  —

G =Go + Gy
rHAPaBIHYECKOE

CONPOTUBAECHHE

CHCTCMb]

OTOIUIEHHA, IIPHHUMACTCA N0 Pa3HOCTH noxaszarefacH MaHOMCETpPOB
Ha BXOJAC M BbIXGAE H3 3NCBATOpa, Pa.

JaBneHue B CeTd [Mepea  SNEBATOPOM,

HOpPMAaLHYIO e1o paoTy onpenensercs :
H = 1,4AP (1-0)?
KoygduuueHT NoRe3HOro ACHCTEUA DREBATOpa:

q:

GoAP,,

G, (H — AP}

100%¢

onpeaenmoLece

TonyueHHsle ORLITHLIE PE3yNLTaThH CBOAATCA B Tabuuy 1.

Tabruya 1
Temnepary | Temmepa- | Tempeparyp
paBogel B | Typa Boas a BOJbI Kosdpdu- | Koadpuuuer
TOJAIOWEM nocTy- NOCTYNA, |  weeHT T IOACIHOTO
Ne | tpyBonpo- | naomei s el 3 cmemennd | aeHeTBus
BOAE CHCTEMY CHCTEMBL ’ %
TENNOBOH | OTOIUEHMA, | OTOILISHMA, u
cety, t°C; tr, °C; 10, °C;
N ¥
2 |
3 1
4
5

IV. Otuer no patore:
OtyeT 0 nponenaHHoi paboTe ConepKuT:

1. Kparkas xapaxrepucruka o pabore.

2. IIpUHIMNHAIBHAN CXEM2 YCTAHOBKH.

3. DcKn3 NpHHUHITHANPHOR CXEME JNIeBATOPA.
V. Kourpoabiibie BOPOCHI:
1. Knaccurkaups cHCTEM TEILTOCHA0MKeHUA?
2. PasHOBRAHOCTH TennonoTpeOneHus?

3. B 4eM ocobeHHOCTD FpYNNOBBIX TEMIOBBIX TYHKTOB?
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4. B yem HazHaueHue eBaTopa?

5. B ueM MpeuMyILecTBa U HEAOCTATKH deBaTopa?

6. Or gero 3aBHCHT KOd>PPHLIHEHT cmeImenyd snesaropa?
7. Kak onpepenserca KI1J] crpyitnoro wacoca?

JABOPATOPHASA PABOTA -3
HCIBITAHHUHE [TOJOTPEBATEJIA HH3KOIO
JABJIEHUSA

{Bupryansnas nabopatopHas paborta)

Hensn pabGorni: O2HAKOMACHHE ¢ KOHCTPYKUMCH BOIIHOTO
[OTPEBaTe H NPHHRLKMIA er0 paboThl.

OnopHbie cioBa: TEMLIOTA, TEIOCHA0XCHHE, TEMIOBbLIE CETH,
CETEBOH MOAOIpeBaTellb, NOJOTpeBaTeis HU3KOro gasnenus, 1C,
TYPOMHHBIH KOHGEHCAT, BOAAHAA KaMepa.

Heob6xoaumoe oGopyaoBaHHe: KOMIBIOTEP, TPOEKTOp M
JApyroe obopyaoBaHue.

Jna sbooaHennsa Jdabopatopuoii paGoTni meoGxoguMo
HIYYHTEH CIEXYIOMIYI0 JHTEPaTYpPY:

1. TemnocuyeTyukd, CYETUHKH m0apa, BOABI, BBIYHCAWUTETH
KOJH4ECTB2 TEIUIOThI, TETUIOHOCHTENA A1 KOMMEDUYECKOTO y4eTa.
Buinyexk —~ 3. M., MOH - 2001 r.

2. IlpaBuna JkCnnyaralHy H npaBuna Ge30macHOCTH NpH
IKCIAYATALHH TETUTONOTPEONAIOIMX YCTAHOBOK W TEMIOBRIX CeTeH
notpeburenci. — M., Sueprocepsuc — 2001 r.

IpoxoaXuTEeALHOCTS paboTel — 2 yaca.

I. Hndpopmanun

B uukne cramnuM WBpOK© HCHONB3YIOTCA BEPTUKAIBHBIC
NOAOTPEeBaTeIH.

Hoporpematend HM3IKOrO JAABACHHA DIPEJHa3HAYEHBI MJA
NONOTPERa  KOHJEHCAaTa 33 CYeT mapa HH3KOTO JIaBRCHHA
oro0paHHoro M3 TypOuHul. B nojorpeBarensix HM3KOTO JaBICHHA
(IIHJ]) nns noBepXHOCTH HarpeBa MCNONB3YIOT CTajbHble TpyOHl,
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WIrOTOBNCHHBIE W3 Koppolmeycrofiumpoit crand. Konuel tpy0
3AKPENNAIOTCA TIOTHO B TPyOHyo nocky. CreHkn Tpy0d MmeroT
TOHKYI0 TomnmuHy ©,75-1,0 mmM. TlojorpeBacMblii  KOHJEHCAT
nogaerca B kamepy {1) puc.3.1 ¢ orpaauTenbHOH CTEHKOMH, a 3aTeM
noctynact B Tpybui. Ilpoilgs no TpybGam © HarpeBmuch,
lloporperaeMeiit KOHZEHCAT NOCTYNACT B OPYTYHO Xamepy (6)
4epes BRIXoAHoH NaTpyboK (7) BHXORUT K3 BOJOTPEBaTENd.

1-BepxIvad BOASHAA KAMEPA,

2-3epXaTin TPYGHAR A0CK, 9
Jnoauta PR, W} —_— -
S-nranan TpySuan focka; J - 1

¥ ecoird [sosrers
O-HIDAIAS N0 1BECHAR BOXRHAR KIMEDA, d
T-RLINOA HATPETONG KOHILHCAY,

3-BAIXOX KOHTEHCITA Iapa; |
S-BX0] KOHACHCATA,
10-orGoiHaL1 HCT BOmBpETS mAPA; i 3
11-HATP2£BATLEHLIE YPYOLE, ST e
12-omopa. {3 8L
11
Bugcsepxy - w4
T ;'; 5
EELALE L L ST
Ul B
L1/ 2
6 5 w0
12 Harverost 7L “Hg

KoHreHoar. | 4 KOHeHCIT Iapa

Puc, 3.1 Cxema nodozpesamens Hu3K020 0ACTEHILL.

Cucrema 1pyb coeppieHa ¢ KaMepoid, uepes TpyOHYIO XOCKY
(2) xoTOpas pacnojiaraercs B MecTe GIAHLEBOTo coeIMHeHHA
KAMEPBl M CBapHOro Kopiiyca nogorpesarens. CucreMa T1pyb
TUIOTHO 32KPEIUTAETCA H /1A KAYeCTBEHHOTO 0borpeRa nap nogactes
yepes MONEPeqHo pacuonoxenHslit marpybox (3). Jlna cospauus
MEIJICHHOIO MNpOorpesa 10 XOoAY JABMKCHWY Iiapa YCTaROBICHBI
nieperopoaxu (4)
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[Tap, nocrynaromiuid B NOZOTPEBATElb YAApAETCA O Mepe-
rOPOAXY M PABHOMEPHO paclipOCTPAHASTCH 110 OJOTPERATENO.

KongeHeat, nporekas 4epes TpyObl, cobHpaerca B HMXKHEH
Kkamepe (6) ® uyepes seixoguoil narpybox (7) BeIXoAMT M3
nojorpepatens. Jins Toro yrofpl Ha BBIXOJE M3 NOJIOIpeBaTelis
OLLT KOHAGHCAT, 3 HE Map B HHKHEH €ro 9acTH IpH HOMOIH
peryjsropa HOCTOAHHO COXPaHASTCA OHPEHACNICHHOC KONHYECTBO
Boasl. Ha mojorpersiit koHaeHcar BeIXoadileM natpyOke ycrta-
HABMMBAETCA IJICKTPOHHLIA pEryjisTop, KOTOPBIH KOHTpOJHPYET
COCTOSHME W CTelleHb HArperOCTH [OBEPXHOCTEH  Harpena
NOJOrpeBaTes.

B noporpeearens mwskoro aasnewws (1IHJD amm noporpesa
KOH/ICHCATA MOCTYNAeT Nap HH3KOrO JIABNEHHA W3 TYpPOHHH.
MapKupyIOTCs NoJOrpeBaTeNnn cacaylomum obpaszom: ITHII-400-
26-0,7 u TTHI-200-16-0,7. TTHZ — mnojorpeBaTteNb HH3KOTO
AABICHHMA, NepBas Ia(pa NOBEPXHOCTH Harpesa (M%), BTOpax
JABICHHE HATPEBaEMOM BOMKL, TPETBA MAKCHMAILHOC JAABICHHE
napa.

II. Pacyer nogorpesareisi HH3KOro AaBJICHMS.

Ae-?
Ps=0,085 Mita
tll= 138°C
.q«=151'f5"
thi= g40C
— o

tl‘- et

T tl= 96°C As

Puc. 3.2 Pacuemnan cxeMa nooozpeeameita HU3K020 JadleHuR.
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Ha pwuc.3.2 nokazan nojorpesarens [THJI ycranwasnusacMbIi
Ha IMyT# XBHKEHHA OCHOBHOIO TYPOMHHOTO KOHACHCATA.

M3 ypashenun temmosoro Oamanca [THJ] onpenensercs
KOIIMYECTBO 1apa HeoOXoAUMOro I Harpesa TypORHHOTO!

A (h —hy _ 151(398—235)
(A" —h)n, (2760-402)0,98

A= =10,65%
[

e i, — pacxoa mapa noaasemoro B ITHJL, (%);
c

hy" 1 h” — aHTanEmHA NOrpeERaEMOro KOHAEHCATa Ha BXOJAE M

BRIXOaE, X .
K2

h", b — sHTaNEANA Mapa OTOHpaeMoro M3 TypOMHE Mapa Ha

BXOJE K BeIXOZE, ) noAoIpeRa KoHaencara 8 [TH]T, Loy
2

s — KITH Tennoobmenroro annapara (KI1H = 0,98).

OT4der no paboTe COCTOHT U3:
1. Kparkas xapaxTeprcTuKa paboTEL.
2. TpuHIMIMAILHAA CXEMa YCTaHOBKH.
3. Tabmuna HCTIBITAHMA.
4. OGpabotka pe3ynsTaToB OIBITA.

Tabnuya 1
Homep D, r W 4 iy 4 LA A k, D,
OHLITA,
Ne xz °c Kinc | o c xlwc t o c K io C kifue | k2
c Kz Kz xz K2 c

151 | 138 12760196 [402 [55 (235 |94 [398 | 10,65

170 [ 120 1276096 (402 /55 1235 |94 [398 |11.9

195 |138 [2760|96 |402 |55 1235 |94 |398 13,75

b (L2 DN [

208 | 138 [2760(96 |402 |55 [235 |94 [398 [14,75

63



KonTtpoasHbie BONpochL:
1. Llens uHA3HA4YEeHUE ceTEBOrO nojorpesarens?

2. M3 4yero H3roTaB/IMBaIOTCS CETEBBIE NO/IOTPEBATENH?

3. Kakue nepeMeTphl XapakTepH3yioT NPOoLECC NPOTEKAIOUIHH
B CETEBBIX NOJOrpeBaTensx?

4. Tansl mojorpesareliell ycTaHaB/IMBAEMbIX B LMKJIE CTaH-
uHu?

5. 3a cuer Kakoro Temna NpOTEKAaeT MNMpPOLECC B MOAOTpe-
BaTEAX HH3KOrO AaBNCHHA?

6. [I'ne ycraHaBaMBaeTca MOAOrpeBaTeNlb HUIKOIO Jasie-
HHAA?

JJABOPATOPHAS PABOTA - 4
OIPEJAEJIEHHE TEILUIOBBIX IOTEPH B
TPYBONMPOBOJAX CHCTEM TENLVIOCHABXEHWSA
(Bupryansuas naboparopHas pabora)

Heas pabGorei: ocHoBHOM uensi0 NaboparopHoit paboTsl
ABISETCA OMNpEJENICHHE TEIUIONOTEph BHM30JMPOBAHHBIX TpyGax
CHCTEM OTOILICHUS.

Onopusle  caoBa:  TemwioBsie  MOTEpPH,  apMartypa,
TpyOONpOBOABI, HCTOYHHK TEIUIa, TEIUIOBHIE CETH, H30IALMA TPYO.

Heobxonumoe oGopyaoBanme: KOMIBIOTED, MPOEKTOP H
Ipyroe obopynoBaHKe.

Jas Boinoanenns JgaGoparopwoii paborsi Heobxogumo
H3Y'IHTH CJeAYyIOulyio JHTepaTypy: :

1. TennocyeTyHkH, CYETYHKH napa, BOAbI, BBEIYHCIHTEIH
KOJIMYECTBA TEIUIOTHI, TEIUIOHOCHTE)IS I KOMMEPYECKOIo y4era.
Beinyck — 3. M., MOH - 2001 r.

2. IlpaBana sKcruyarauud W mnpasWwia 6e30nacHOCTH NpH
IKCIUTYATALMH TENIONOTPEONAIOMMX YCTAHOBOK H TEIUIOBBIX CETEH
notpebureneii. — M., Dueprocepsuc — 2001 r.

IHpopomxkuTensnocTs paborsl — 2 yaca.
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I. Hudopmauuu

Pacyer TennoBbIX omnpeaensercs I BCEX TEIUIOBBIX ceTei
NPHCOEAHHEHHBIX K OOmeMy HCTOYHHKY OSHepruH. Tonbko B
HEKOTOPBIX OTAENBHO B3ATHIX YaCTAX TEIUIOCETH HE ONpEAeNsAIOTCS
JeACTBHTENBHBIE NOTEPH SHEPTHM.

Jlnis nnpoBesieHHs pac4eToB MO ONpPECICHHIO TEIUIONOTePs IS
TervionoTpebuTenell M JUIA UCTOYHHKOB TEIUIOTHI, HEOOXOAHMO
HATHYHE CEPTHOHHKATHBIX H3IMEPHTENBHEIX NPHOOPOB.

# i A - « S
Puc.4.1. Cucmema usanupomuuux mpl'ﬁonpuodoc

Hanuaue pacyerHsix npubopoB JomkHO OsiTh He MeHee 20%
or obmero konmuyecTBa TemlonotpeOureneii. JlelcTBUTENIBHBIE
TEIUIOBHIE TOTEPH ONpPENENAIOTCH C IOMOIIBI0 TeMIEpOH3Me-
purensHbIX npubopoB. Ha puc.4.l. nokasan cucTeMau3onMpo-
BaHHBIX TYPYOOIpPOBOIOB.

Onpenenenne JeHCTBHTENBHBIX TEIUIOBBIX MOTEPh JOJKHBI
COOTBETCTBOBATh MPOEKTHBIM CTAHJAPTAM TEIUVIOBOH M3OJALMH U
OTPEIENATCA COrIACHO HOPMaM NOTepPh TEIUIOBOH 3HEPrHH (HOPMBEI
onpeiensiorcs Mo TpeOOBaHMAM JM3aiiHA W MCHIOJHTENbHBIM
JOKYMEHTaMm), ¢ YY€TOM CTaHJAPTHHIX 3HA4YEHWI MPHHOCHMOIrO
yOBITKA.

CornacHoO HOPMATHMBaM TEILIOTPYOONPOBO/LI AOKHBI NMOKPbI-
BAaTbCA HM3ONALMOHHBIM cioeM. [Io3TOMy BO BCEX HOPMATHBHBIX
JOKYMEHTaX JUIs BBINOJHEHHA 3THX pabor MeToasl pacyera

TEIJIOBBIX MOTEPE HE NMpEIAraloTCA.
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II. TPacyer TenIOBLIX HOTEPE B TPYGONPOBOAAX

KonuuecTBo JHHEHHBIX TEIVIOBBIX NMOTEPh B TEUYEHHMH Yaca
onpeiennoTca 1o HopMyne:

Q=b-1-q BT,

b — k03PHUHEHT YUHTHIBAOUNMI TEINOBBIE [OTEPH 4epes

onopy, M Meraumueckux Tpyd b=1,5 uemeranamyeckux Tpyd
=1,7.
1 — nnHa yvacrka, M;
q — TennonoTeps ¢ 1M TpyOsi 3a 1 vac, 5;?.
T q=k-3.14 - (t —tocp)

~ ta — TEMIIEPATYPa BOJIEI B TPYOe, ° C;
to.cp — TEMMIEPATYPA CPEJibl OKpYXatoLei Tpyoy, ° C;

Bm
k — nunelinbiil ko3¢ pHIHEHT Nepenayn Teria, EXPT
1
S —
PR
aﬂ lﬂ aw

ITnooazas BHEIIHEH FNOBEPXHOCTH TPYOHW onpeaciasercA 1o

dopmyne:
Fusp = ADusp L,

rie n= 3,141;

Dyap — HapykHE1i fuameTp TpyOsl, M; L- amuna tpyOui, m.

[lpn onpenencHHM TEMNOBHX TOTEPE B  H3OIHPOBAHHBIX
TPYOORPOBOAAX PACUETH BEAYTCA COINACHO HOPAAKA IPHBEAECHHOTO
B HOPMATHBHKIX JOKYMEHTaX.

D12 0cOBEHHOCTE XapaKTepH3YeTCs TEM, YTO TEIUIOBOH IIOTOK
B OCHOBHOM ONpEEIACTCA TEMNOBBIM COTMPOTHBACHHEM TCILIOBOH
wouEa. BMmecte ¢ TeM koadupunpeHT Temmonepenadd Cnos
BHEIUHEH MOBEPXHOCTH TOKPHITHA MAal0 BIHAST HA BEHYHHY

68



koddduILEeHTa TEMIONOTEPE W IOITOMY ET0 MOXKHO NPHHHMATE MO
CPE/IHHM 3HAYCHHAM.

Oryer no mpoaestanHoi pabore
1. Kpatkas xapaxtepucTHKa paboThI.
2. IIpyHUMRYAIBLHAA CXeMa YCTAHOBKH.
3. Tabnuua ucnuTanHi.
4. Obpaborka pe3yAsTaTO8 OILITA.

Tabanua nia pacuera TEILIOBLIX NOTEPDL B TPpyGouposoae

IMapamerp ObGoanauenne |3navenune
HapyxHuifi auameTp TpyOn d [mm]= 30
JnuHa 1pybut Lim= 10
Temmneparypa BOAB! BHYTPH TPYOH =~ [ te®C]= 2
Temneparypa HapykHe#l cpeapt toecp [°C] = -30
Kospduuuent k= - f': = 1,2
Tennonposoanoc H30NALHOH

POBOIHOCTD Ll HOTC A= _%,E_ 0.04
MarepHana. moC
Tonmyna uzonauuonnoro matepiana | D [mm] = 30
Tensonorepu B Tpybe Q [Br]= 87.80

Bmq
Tennonorepu 1 M TpYOHI Q [_,.,—] h 878
KonrpoabHbie BORpoch::

1. Kakiie Marepansl MCIIONL3YIOTCA  JUIA  TENNOBOH
H30JLAMH?
2. B 4em nmpugusa obpaszoBanud Tenonoreps?
3. Kaxk MOXHO YMECHBUIMTE BEJIMYMHY TETUTIONOTEPSL?
4. Pacyerbie GopMyYNbl i ONpPeASNCHNA TENNOBLIX MOTepb?
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JIABOPATOPHAS PABOTA -5
NOCTPOEHHUE 'PADHKA NABJNIEHUS
(IBE30OMETPHUYECKOI'O T'PAGHKA) BOJIAHOMN
ABYXTPYEHOH TEILIOBOH CETH

Hear paGorni: Fbesomerpuyeckuit rpaduk HeoOxomuMm s
BeI0Opa CXeMbl NPUCOETHHEHUA ADOHEHTOB, pa3paboTku ruipaenu-
YECKOTO PeXHMa CHCTEMBI M BHIOOp2 CHCTEMBI ABTOMATHKM Ajis
CETH.

B oaroii pabore ornpesensercs BauaHue O00OpYAOBAHHA H
OpHCOEXHHEHUA KoJNHMecTBa noTpebureneli Ha pacnpezencHue
JBaBlIcHUA B CETH.

OnopHLie cAOBa: TEMioBBIE ceTH, TpyGompoBoA, apMarypa,
FHAPABRHUCCKUE NOTCPH, ARBICHH, THE3OMETPHUCCKUN rpaduk.

Heobxonumoe 06opyaOBaHHE: ONIHITHAX YCTAHOBKA, IIPHOOPH!
JUis V3MEPEHHS HaBIICHHA.

Jinst ermonmenus naGoparopHoii paGoTht HeoGxopuMo
H3YYMTL CAEAVIONIYIO AMTEPATYPY:

1. Temnocderymku, cYeTYHKH nNapa, BOLLL, BBIMHCIWTEIH
KOJIMYECTBA TETUIOTEL, TEILIOHOCHTEAA JUIS KOMMEPHECKOTO ydera.
Bouryek — 3. M, M3 2001 r.

2. llpasuna aKcnnyaralu¥ M npaswia Oe30NacHOCTH TIpH
IKCILTYATAUHY TEMTONOTPEONAIOIHX YCTAHOBOK H TCILUIOBRIX ceTei
norpebureneii. — M., Oneprocepeauc — 2001 r.

3. www.ziyonef.uz

I poacaxnreiLHOCTS padoThi - 2 yaca.

1. Hndopmanuu

IIpd DpPOCKTHPOBAHUKM M JKCOAYATalf¥¥ TEMNOBBIX ceTei
IWHPOKG HCNOJB3YETCa Mbe3oMeTpHueckuit rpagux. (puc.5.1). Ha
rpaduke B ORpECCHHOM MACIUTade OTMEYANOTCA: PACHONONKCHHC
norpebureneii, BpicoTa 3/aHHI, 3HaYCHHA HAMOPOB HAa YYACTKAX
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TEMAOCETH M npoduib TEIIOTPAcchl, Ha TrpadMkKe MOKHO
ONPEACTHTS HANOP B JTIOOOH TONKE TETUIOTPACCH.
i
a)

K
o
y 4 F

Puc.5.1 Pacuernas cxema (a) H nbezomerpuiecknii rpadax (6)
ABYXTpYOHOH BOASHONH CHCTCME! TERIONPOBOAOE.

Ecnu paccrosnue ocH TpyGml B Touke 3, HAXOAMTCA Ha
pPAcCTOAHHH Z3 OT PAacYCTHOH INIOCKOCTH, TO [BE3OMETPHYCSCKHiE
Hanop B nopatomeil Tpy6e Hys- z3 , a B obparnoit 1pyGe Oyaer
pasen Ha- z. Pa3HocTh narneHui B TOUKe 3 MEXAY NOAAIOMEM H
OoODpaTHMM HamopamM, cOCTaBnfeT noaHsit wnanop: Hs= Hs-
H,s,noHmxeHue AaneHus 8 nogaomem Tpybonposone dHyi- 4 = Hy
— Hys: a noumkeHue nanieHus B obpaTHoM TpyGomposoje pasHO
oHq- = Hu—Hu.

y1 — Y4 - rpaduKk Hanopos B mojaiowieM TpyGonposoae
TETUIOTPACCHI;

_ Ki — Ks — rpajuk Hanopos B obpaTtHom Tpybonposone
TeIUHTPacChl;

7l



Hx —monueiid Hamop B obpatHoM TpyGonpoBosie Temnopoit
CeTH;

H., -- manop B ceTeBOM Hacoce;

Her — crarHyeckmit Hanop;

Hy) ponueii namop B nojaroiieM TpyOomporoae TEMIOBOH
CceTH; _
Hi -~ Hamop cereBoii BOABM B KOJAGKTOPE TEIUIOBOTO
HCTOYHMKS;

H,; — nonwit Hanop B Touke 3 Hojaomero Tpy0onporoaa ;

H,z — nonwiit sanop B Touke 3 obparsoro TpySonpoeoaa;

Jlna obecneucHHa HANEXKHOH paboTH BOAAHOMN TEMIOBOH CeTH
JOJKHEBI OHITE COOMOACHE! CIEAYIOIIMNE YCIOBHS:

1) aanneHnAE B pasIAYHBIX 00OPYAOBAHHAX TEILIOBOM CETH U B
ycTaHoBKax TNoTpeOHTENd HE AOIDKHBI MPEBHIUATH AONMYCTHMORH
Benuumnsbl. [l cramsHbIX TPYO M apMmaTypsl TemIonpoBoAa
BeHYHHa M30LITOYHOTO JABICHHS COCTARNAET OOMYHO B NpeAenax
1,6-2,5 Mlla;

2) pnA nNpenoTBpAalICHHs NOACOCA BO3AYXR, B PayTHUHBIX
YacTIX CETH MACJDKHO COXpaHATBCA H30LITOYHOe JnamicHue. B
NPOTHBHOM CIYYA€ MOXET NMPOM3OHTH KOpPpo3HA O0OpYHOBAHHA H
HapylleHUe TMPKYNAUMH BOJABl B ceTH. MHHHMajibHOE 3HAYEHHE
n3bsrrounoro papnenun cocrapnaet 0,05 Mlla (5 mm saja.cr.);

3) obecnieuuTh He BCKHMIAHHE BOABLI B TEIUTONPOBOJAX CETH.
TloaToMy BO BCEX TOYKAX CHCTEMB! TEIUIOCHAOKEHUS [JODKHO
COXpAHATECR AABJICHME BHILIC JABACHUA HACBHIIICHHA BOJK
COOTBETCTRYIOLICH TEMIIEPATYPHI.

1. 3apaua

[Toctpouts nDhe3oMeTpHuecKHi rpauk ana  ABYXTpYOHO#M
BOOAHOHN ceTH Npyn AaHBOM PeXHUME ¥ NIPEIUIOKCHHONH MOJIENH CeTH:

A) npu nprCoCINHERHHY OHOIO AOTpeduTens;

b) npH npHcoeaBHEHHH HECKONLKHX norpeburencii;

(Puc.5.1).
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Puc.3.2 Cxema onsimnod yecmanoexu

HI. Onucanne yCTAHOBKH.

Mogens npeactapnseT coboil BOAAHYIO 3aKPHTYIO CHCTEMY K
KOTOpOH NOAKMIOYEHE TpH notpeburens (Puc.5.2). B 3axpeItoM
KOHTYpE YCTAaHOBNEHHAHE BEHTHIH NpeJHa3HAYeHH JUlA CO3AaHMS
Pa3IHYHBIX PEKEMOB.

Pacxon soas uHMpKyaupylomel B cHCTeMe oOnNpejensercs
6akOM—MEPHHKOM. B pas/iMIHBIX TOYKAX CHCTEMB] TABIICHHC B CETH
H3MEPAETCH MAHOMETPAMH.

IV, lopaaok nposeaenus paGoTnl.

TIpoBepaTCc: HANONBEHHOCTH CHCTEMH BOAOH H COCTOAHHE
HYJAf Y MAaHOMETPOB.

OrxpoiBatorca BeHTHRH 1,2 H 3,4 ycraHomieHHble nepen
norpeburenamu. Cocrasnserca pacyetHas tabmama. Ilocne
OpOBEPKH MPENOAABATENIEM [OTOBHOCTH YCTAHOBKH HadMHAaeTCA
HCIIBITAHUE

Tlepauiii pexum.

Mennenno oTkpaiBaeTes BeHTHAR | (Jio monHoro m'prrma) B
3T0 Xe BpeMs HabnloaaeTcA M3MEHEHHME pasHOCTH JIaBNCHHIA
[Mokazapua MaHoMeTpos oOpabaTniBalOTC M 33HOCHTCA B
PacueTHYIO Tabauiy.
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Bropoii pexum,
FpucoenHHAIOTCA HECKONbKO moTpeburenedl U OTKPEIBAIOTCH
peHTund 1,2,3.4. TTokazanus MaHOMETPOB CHOCHATCA B Taﬁnmw "

OTKIIIOHAKTCS Bee norpeduTeny kpome 1,2.

V. O6paGorka NOAY2eHHbIX pe3yAbTATOR

1. Onpeaenserca pacxol BoAsl [0 rpaduky 33BHCHMOCTH
pacxoja oAbl OT Pa3HOCTH NABNEHUH.

2. Onpejenscrca pa3sHOCTh JABICHUH B pa3zIM4YHBIX TOYKAX
CHCTEMBI:

AP=h-Yoza ;
Ke

¢ Yson — YACTBHBII BEC BOMBI, ?

h — pasHocTb NaBnenMi B PTYTHOM MaHOMETpE, M.

3. Tlonubni Hamop ToukH A oOpartHoro Tpybonporoja,
ONpeAEAETCH OT HYNEBOM OTMETKH (OTMETKA NoN1a AabopatopHoit):

Hs=Hgs+H;, M

rae Hs — BepTHkansHOE PacCTOAHHE OT BEPXHEro YPOBHA 40
TOUKH «A», M.

H; — reoze3zudyeckas BbICOTA TOUKHKAN, M.

Momui# panop touku «B» nogaromero TpyGonpoeona,
ONPEACHAACTCS OT HYJIEBOH OTMETKH:

H=H.+AH,, M
rae AH, — nanop, M
AH, L
7

rae: APy — pasHOCTb AaBACHUI B MOJAIOIIEM M 00paTHOM
TpyGonpoze, %,
Y - ynensubiit sec Boasl (T = 1000 =),
M

4. JIaA TIOCTPOSHHA THE3OMETPUIECKOrO IpaduKa CIpOMTCA
fIoNepeyHsil paspes mogaromierc M odpartHoro TpyGONpOBONOB €
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YKa3aHHWEM OMNBITHBIX TodeK. PaccTosHHE MEXAY TOYKaMM
COOTBCTCTBYST pacdeTHoll cxeme. Ormedaercd Beicora Hr or
HYJICBO#H OTMETKH.

OrMeyaloTcs TOUKH NOjameroe H 06patHoro Tpybonposoaos
€ COOTBETCTBYIOIUMMH 3Ha4eHMAMH NapneHuwi. Ha ocu opaumar
oTMeuaercs BhicoTa Hy M depes cepeAHHy 310H BEICOTH IIPOBOAHTCA
FOPH3OHTAIbHAA TMHUA. OTMEYCHHBIC TOYKM  faBieHMii Ha
nojalomeM H 00paTHOM TPYOOMpPOBOAAX COEAMHAIOTCA MEMNIY
coboii npaMoi TuHuei.

VI OraenbHnie npuMedanHs NPH BLINOJIHEHHH patoTh
 CTeneHh NOMKKEHMS HANOpPa MNPH 4AaCTHYHOM 3aKPHITOM
BEHTHIC {peXcHMEI 3,4)0npe/ieNaeTca cleayiouum odpasom:
1. Tloreps paBiieHHA Ha ONpENCASHHOM YYacTKe CETH IMIpH
NONHOM OTKPBITHH BEHTHJIS OTIPE/IENAETCA:
AP 0= (hl'hl)rao}m
2. lloteps naBnacHUA B BEHTHIE NpH OOJIHOM OTKDBLITHH

BECHTHAA OIPCACTICTCA:
. %

AP =€ 1550007
raes=9
d=0,03 M — BHyTpenHuit quametp TpyOBL;
hy — noka3aHuA MaHOMETpa YCTAHOBIICHHOTO B Ha4Yate y4acTKa
CeTH ¢ MAHOMETPOM.
ho — NMOKa3aHus MaHOMCTPa YCTAHOBICHHOIO B KOHUE y4acTKa
CETH ¢ MaHOMETPOM.,

Ysona— YAENBHBIH BEC BORMI, %,
Vo ~ pacxoj BoAnl NpH NOAHOM OTKPHTHH BEHTHIA B

3
pacyeTHOM CeYeHuH, .
qac

3. ConporuBnenue Tpy®G B pacdyeTHOM CCYCHHH IPH NOTHOM
OTKPEITHH BEHTHIA onpeendeTca no gopmyne:
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g AP, —AP,
‘f:
4. Tlotepa napneHuA APuwicmx. B pacyCTHOM CEUYEHMH IIpH
JaCTHYHOM 3aKPHLITHH BEHTHAA ONPCAEIACTCA N0  [MOKA3AHHIO
MAHOMETpa.

5. HO'[BPH JAaBIICHHA B BCHTWIC 1Py 4aACTHIHOM €10 32KPLITHH.

AP, =AP _—SV;

YAC . 30K

rae anc_aaxp. — pacxoX BOAbl NpHA YacTHYHOM 3aKPLITHH
3

BCHTHJIS B PACUETHOM CEYEHHH, >—.
Hac

IIbesomeTpraeckiii  rpaduk  pexxuMa HAPH  HaCTHYHOM
3AKPHITHH BeHTHIA CMEINACTCA HA BEJIMYHHY TOTCPH JABACHHA B
BEHTUIIC OT CHMMETPHYHOHN OCH, NIPOBE/IEHHOH OT MECTA YCTRHOBKH
BEHTUIIA H 10 KOHLA CETH. ' -

B pesynastaTe npoBeAcHHOH  palGoTR  CTpoATCA  JiBa
Nbe30METPHUCCKAX rpadmka:

1. Ilpn npucoeauHeHMH OAHOrO noTpeduTens npH BCEX
pexvmax (1,2,3).

2. [lpu NpHCOEMHEHHH BCEX NOTpeOUTENEH.

JBa rpadHKka COMOCTaBIAIOTCA.

Oryer no paboTe COCTORT H3:

1. Kparkas xapaktepHcTHKa paboTsL. _ .

2. [lpuHiMMansHas cxeMa yCTaHOBKH.

3. Tabnuua HCMBITAHKMA.

4. O6paboTKa pe3yNbTaTOB OIbITA

Kourpoabnbie BONPOCHE:

1. C kaxoiif ucndio npiaMEHSIOTCS Pa3sBETRICHHLIC TCINIOBLIE
cern? ' _

2. B xaKkvX eqMHHMIAX H3MEpACTCA fasneHne? Hanop?

3. Jlas wero cTpoMTCs nhe3oMeTpuyeckni rpadgmk?
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4, Yro BBI3BIBACT MECTHHIE [TOTEPH JABACHUAT

JIABOPATOPHASI PABOTA - 6
OYIPEJAENEHNE I'HAPABIAYECKOI |
XAPAKTEPHCTHKH BOJISTHOM TENJIOBOM CETH

Ilear paborni: Ha ONKITHCH YCTaHOBKE ONpENCTHTH
HOKA3ATENH BOAAHON TeivioBoH ceTH H O3HAKOMUTBCA © PEXUMOM
paboThl B BUPTYabHOM BAPHAHTE.

OnopHble cI0Ba: TEIUIOBBIC CETH, TPYOONpPOBOA, apMarypa,
THIPABIHYECKHE NOTEPH, NABICHH, THE3OMETPHYCCKHUI rpaduk.

Heobxoaumoe obopynosanne: ONLITHAA YCTAHOBKA, ApHOOpHI
ANIA H3MEPEHMs JABJICHHA, KOMIIBIOTED, NPOEKTOP.

JAna BemoaHeHus aafopatopHoii paloTnl HeoGXoaHMO
H3YYHTL CAEAYIONYH0 JAHTepaTypy:

1. TetocyeTyHKH, CUYCTYMKH Mapa, BOABL, BHIYHCIHTENH
KO/IMYECTEA TEIUIOTH, TEIUIOHOCHTENA Ui KOMMEDYECKOTO YHETa.
Brimyck — 3. M., M3H — 2001 r. mpoH3BecTH CpaBHHTENbHBIH
AHAMH3 NOJYy4EHHbBIX Pe3yAbTaTOB.

2. TlpaBuna 3kcriyarauM¥ M NpaBuna O€30MACHOCTH NIpH
SKCIUTY2TaHHH TEIUIONOTPeOMIOMMHX YCTAHOBOK H TEIUIOBBIX ceTei
notpebureseii. —- M., DHeprocepsuc — 2001 r.

3. www.zivonet.uz

HpoaoaxurensHocts paboThl ~ 2 yaca.

I. Hudopmanun

BogxsHsle cHCTEMBI [0 CNIOCO0Y NPHCOSTHHEHMA K TEIUIOCETAM
JEnsTCA HAa OTKPLITHIC W 3aKpBITHIE. B 3aKpHITHIX CHCTEMax
TETUIOHOCHTSHE TEILIOBBIX CETeH MCTIONB3YETCA TOABKO B KauecTBe
oborpesatouieii cpe/ibl ¥ 3a IPEAEh TEIUIOBBIX CETEH HE MOJACTCA.
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B 1892 roxy akagemukom JI.A ManenteBriM u Apyrumu Onuia
paspaboTaHa ¥ NPEAIOKEHA K BHEAPCHUIO OAHOTpYOHas CHCTEMa
TeMNOCHAOKEHHA.

o wonugectsy Tpyd cucremsl TerocHaGxkeHus nenatces Ha
OAHO-, ABYX-, TPEX- H MHOTOTPYOHEIC, B KQYCCTBE TEINIOHOCUTEIA B
HHX BpALIAaeTcs BOJA.

1. ConporuBneHse TEINOBOH CeTH HIMEHACTCA MO
KBaJpaTHYHOH  3akoHomepHocTH. Ilostomy  xapakrepucTuka
TENNOBOH ceTH rpaduuecku usodpakaerca B BUAe KBAIPATWHHON
napabonbt:

AP=SV?

rae

AP ~ noTepu napieHUA B ceTH, ]a,

3
V — pacxoa BOABL B CCTH, 2,
e

S — conporupneHue ceTH, 11a.

B pesyasrate BeIMOnHeHHOH pabotel, OyayT onpepencHsi
NEeHCTBMTENBHBIE 3HAYECHHS XapakTepucTHKH. Kpome 3roro,
IOJNAKHBI ONPEENUTCR PA3TICIHEIE {CTENEHE PA3BETBACHHOCTH CETH,
3HAYCHHE MECTHRIX CONPOTHRNEHMH, AMamMeTp TpyO 1 ap.) Pakropm
BAHAIOIIHE HA OCHOBHOM NapaMeTp XapaKTePUCTHKU S,

I1. 3apaya paGotsl.

1. CHATE XapakTEpHCTHKY CETH ¢ OAHHM W HECKOILKHUMY
NOTPeOUTENAMHE M CPABHHTE PE3YABTATEL '

2. Onpenennre, Kak BAHACT KOJHYECTBO HOTpeDHTENeil Ha
XapaKTEepUCTUKY CETH.

3. AHANTHTHYECKKM METOOM OTIPEACIIHTE 3aBHCHMOCTE P oT V
T.e.paccMoTpeth yHxumo P=f(V).

4. CocrasyTs OTUEST [0 BEIAIOIHCHHOMR pabore.
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ITE. Onucanme yeraHoBKu.

¥Yeranoska, npeaHazHaueHHAs TNONYYEHHS XapaKTEPHCTHKH
cetd (Puc.6.1 n 6.2) coctour u3 pa3BeTBNEHHON CETH C TpeMs
notpeburensmu  (6), pasnuYHON apMaTYPHl M HM3MEPUTENLHBIX
npubopoB. B ponm noTpebutens NpuHATH PpajuaTopsl OTOMLICHHS
PACNIONIOKEHHEE Ha TP ITaxka. Pacxop Boawl B cetm Inpu
PasiMYHBIX PEXXHMAX cosfaercd 6akom - MepHuxom (7). Msmenenue
IJABRJICHHS B CETH M3MepaeTca manomerpami (Dy D, Ds).

[ wieronuums paciera

Puc.6.2 Cxema naéopamopnbit ycmanosxu.
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IV. Tlopaaok npoBenenns padoTel.

|. Tlpomepsiercs HaNONHEHHOCTb CHCTEMBI BOAOH.

2. OTKpWBAIOTCA BCE KPAHEL

3. IlpoBepAeTca COCTOAHHE HYJIA MAHOMETPOB.

4. Pesynwstarhl Habmoaeuuii cuocarca 8 rabmny 6.1.

5. Jina CHATUA XapaKTepUCTHKH ¢ OJHHM [oTpeburenem
HeoOXOAMMO OTKJIIOYHTE OCTANBHEIX norpeburencit. Jina storo
2aKPHIBAIOTCA KPaHBl HA MOfAIomeM H ofpaTtHom TpyGonposoje.
T.e. ocTarOTcA OTKPHITHIMH TOABKO 24 BEHTHAH, OCTallbHLIE
3aKPHIBAIOTCA.

6. Pabounii BewrTHnb MaHoMeTpa D2 oTKphiBacTCA.

7. Meanenno otkpmBaercs seamwis 1. Yceranaenupaerca
onpepencHyui pacxon soasl. Yo nokazanuic manomerpa Dy ompe-
HENACTCA NOTEpA NaBlIEHHA B CeTH. M3MepeHus pexoMeHyercs
nposoauTe He MeHee 7 pa3. [lokazanua maHoMerpa Dy 3anmchi-
BalOTCA Kak 3HaueHHs h B Tabmuny, rpadm 1, 2.

8. /lna cHATHA XapakTEPHCTHKM ¢ HECKONBKHMH [OTpeOH-
TENSMH 32KPBIBAETCA BEHTHID | a 3aTeM mOJKIOYAIOTCH OCTalLHEIC
notpeburemi. Ilocneayioinpe JeNCTEHA aHATOTMYHB HPEABIAYLLHM
¢ OJHUM MOTPCOUTENEM.

V. O6paborka NoyueHHLIX Pe3yasTaTOB

1.0Onpenensiorcs pacxox BoAsl W NOTEPU JIABNEHHA TIpH
TIEPBOM H3MEPEHIH.

2. Jina ynobcTBa pacyeroB TIPHBEACHHBIX Pe3YNLTATOR
H3MEPEHHMIA pacxo/ BOALI MPHHATEIA 1o rpadmKy cHockM B rpady 3
Tabuuue 6.1.

3. Jns xaxJoro pexiMa onpeicnserca oOBeMHbli pacxox

BOJKI 11O (bopmyneh%, (p=999,7 i%t = 10°C), i‘wicn CHOCHM B

rpady 4.
4. Tlotepu naBRcHUA B HcCneayeMoi CETH ONpeNEoTeA 10

tpopmye:
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roe hocm.'_ HOTCPH JABICHHA B3ATBHIC HENMOCPCACTBEHHO 00O

[I0Ka3aHHAM MAHOMETpa MM BOA.CT.

Yuy — YAeABHEI BEC BOABI B MaHOMETpE, — -, 3HaveHHe
oM

KOTOPOFO ONpEAEnAeTcs No TabliuiaM npH M3BecTHOH TeMnepatype
BOJIBL.

PesynptaTh pacderos AP cHocsaTcs B rpady 8.

5. Ho OOBITHBIM pe3yNbTaTaM CTPOMTCA Tpaduk YHKIUHH
P=H(V). I'padux crpourca no 3uadennam rpad 4 u 5 Tabmuup 6.1.

T'padiki XapakTepHCTHK CETH € OJHHM (IH HECKOABKHMH
TIoTpeGUTENAMI BEIYEPYHBAIOTCH s CPABHEHHA Pa3HHIMH LIBETOM.

6. s onpegencHHs aaHANMTHUHCCKHM METO/I0M 3aBHCHMOCTH
P or V Te. paccmorpers dyakumo P=(V), suiuucnsorcs
sorapudms! 3HaveHud V U AP, W 3anmceiBarores B rpadw 6,7. B
norapupMHYECKHX KOOPAHHATAX CTpoMTcA rpadpuk QyHKIHH
AP=f(V).

B pesynbTare nNpoBOASTCY MPAMBIC: Yepe3 TOYKY Ha
OTACISIOILYIO CCUSHHE «a» H MPAMYIO 00pa3yloNlyio YTOA ¢ C OCBEO
aberuce. Kaxpas Toyka Ha STUX HPSAMBIX JODKHA COOTBETCTBOBATE
BEIPAXKEHUIO!

IgAP=0+tga-lgV

BenuunHa « O» MOXET Kak TOJOXKHTENEHOH Tak W
OTpHIATENsHOM, =SV; eclii OTMETHTS, 4TO {2 =K TO NOIydHM:

IgAP=IgS+klgV.

BRINOAHMB COOTBETCTBYIOIIHE MaTeMaTHYeCKHe npeobdpasos- -
anus nonysuM, AP=SV* u nocrpoum rpadmx 31000 BIpaXeHus.
3naueunsa AP cHocuM B rpady 8 Tabmuusi 6.1.
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Tabnuya - 6.1.

Wamepeuns| ph, G, ' w1 AP, |18V | 1gAP | AP pocn.

Ne MM.BOX| %2 wac Ma
.CT. Hac
1 2 3 4 5 6 7 8

OTtder no paGore cocrouT u3:
Kparkas xapakrepucruka paborsl.
TIpuHLMAMaNbHag cXeMa YCTaHOBKH.
Tabauua ucnerraHuii.
ObpaboTka pe3ynsTaTos OMLITA..
5. AHdnu3 pe3y/abTATOBR MPH NPHCOSAMHEHHWH OfIHOTO WITH
HECKONBKKX NOTpeburenei.

e

KOHTpOALHBIE BONPOCHI:

L. Mo xakoH 3aKOHOMEPHOCTH H3MEHSETCA COMPOTHBICHHE
TEMAOBOH CeTH?

I1. Yto Ha3mBaETCA XapaKTEpHCTHKOM CeTH?

[I.OT kaknx napaMeTpoR 3aBUCHT XapaKTepHCTHKA CETH?

IV. Kak BamieT Ha XapaKTCPHUCTHUKY CE€TH KOJHYECTBO
norpeburenci?

V.B ueM 0COOEHHOCT: QHANMTHYECKH ONpeACICHHOM
XapaKTEpPHCTHKH CETH? -

JJABOPATOPHAS PABOTA - 7
OINPEAEJIEHHME 'HAPABJIHYECKOI'O
CONPOTHBJIEHHA APMATYPBI TPYBOIIPOBOJA

Heas paborsi: OcBoeHHE METOAWKH NPaKTHYECKOrO Onpede-
JIeHHA THAPABIWHECKOTO CONMPOTHBICHHS apMaTypsl Tpybonposoaa.
O3HaKOMHUTECA € PEXKHMOM paboThl B BUPTYAIBHOM BapHaHTe.
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OnopHele cjiosa: TelUIOBLIE CETH, TPyOONpoOBOJ, apMarypa,
HAPABAHMECKHE NOTEPH JABICHHA.

Heobxoaumoe 0Gopy/oBaHne: ONBITHAS YCTAHOBKA, MpUOOpPLL
LI H3MEPEHUS A4BIEHUSA, KOMITLIOTED, TIPOSKTOP.

HAns BrinonaHeHust naGopaTtopHoii paGoTel HeoGXoxMMO
H3Y4MTDL CJEAYIOUIYIO JHTepaTypy:

1. TennocyeTdmkW, cuyeTMKH 0apa, BOJABL, BBMYHCIHTCIH
KOAKYECTBa TEMIOTHL, TETUIOHOCHTENA MIf KOMMEPYECKOro Y4YETa.
Beinycx — 3. M., MO - 2001 r.

2. llpasuna sKCIUTyaralMH M NpaBHia OE30MaCHOCTH IpH
IKCMAYATAUHA TEMAONOTPEONMIOMEKX YCTAHOBOK H TEIUIOBRIX CeTeit
noTpebmreneit. — M., Dneprocepsuc — 2001 r.

3. www.zivonet.uz

HpononxureasHocts paboTst — 2 qaca.

1.  Hndoepmanun

ApMaTypa 3HepreTHYeCKHX Tpy6 G CBOeMy Ha3HAYeHHIO
ACAHTCA Ha CIeRYiOlHe I'PyNilbl: 3all0pHas, peryaHpoBoYHar,
fApeROXpaHHTEAbHAA KOHTPOALHAR apMaTypa.

CornacHO cxeMme¢ YNpaBISHHA 3allOpHAA apMarypa MOXeT
YTIpaBAATbCS BPYYHYIC HMJIH YEpe3 DEKTPONPHBOA Ha MecTe
YCTAROBKH HIH JHCTAHHHOHHO.

PeryaupoBouHas apMaTypa yNpaBlAeTcs BPYYHYHO MM depes
SJICKTPONPHBOJ, THAPONPHMBOJ HAM uepe3 MHEBMONPHBOA. 2Ta
apMarypa YNpaBIgeTCa BPYYHYIO HIH COIJIACHO FMONYYEHHOMY
CEpBOMOTOPOM  UMNYIbCY JWUCTAHLHOHHO M aBTOMAaTHYECKH
PErynupyoTes HeoOX0AHMBIC APaMETPBL.

[MpuHin paboTel NpPEAOXPAHHTECALHON ApMaTYpHl —aBTOMa-
THYECKHMH, OCHOBAH Ha JCKTPHYECKOM WIH 3MCKTPOMArHMTHOM,
IHAPOBOM HIIM FHIAPABITHYCCKOM [IPHBOAC.

Tpybnaa apmatypa noabupaercd 1O YCIOBHOMY JaBICHHIO
Pycn MTH 110 YCHOBHOMY NPOX0ZHOMY AMaMeTpy Dycn.
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IIo KOHCTPYKTHBHOMY [PHHLMILY apMarypa JeldTcA Ha:
JAHCKoBbIe H MeMmOpannbie. TlpH pasncHuym He Beluie 1,3 Mlla u
Temaepatype He spime 300 °C nomyckaercs MPUMEHEHHE THTOH
YyryHHOH apmatypibl. [1pH NOBBINEHHBIX NapameTpax KoOpIyc
apMaTyphl H3rOTOBIAETCA M3 YIACpPOJMCTOH H TepMOYCTOMYMBOH
CTAiH HNH NpHMEHAETCS CHELMATbHO pa3paboraHHas apMmartypa
(Puc.7.1).

Ilpu pmommxeHHBIX H CpeHMX MapaMeTpax pabouero Tena
apMatypa Kpenmdrca K TpybaM H o0opynoBaHMio ¢ MOMOMBIO
$nanues. Ilpy noBHINEHHNX K KPUTHYIECCKHUX Napamerpax pabouero
TENa PpeKOMeHIyercs IPHMCHEHHE CBapKd MpH  YCTaHOBKE
apMarypsl Ha Tpy6onpoBoax.

s rennmousonAUMY  AapMaTypBl  MCIIONB3YIOT MAaTCpHATb!
BXOJJIIME B KJIAcC AYCTCHUTOB H O0OCCNECUUBAMOLINE KECTKOCTH,
33NHINCHHOCTS OT 3PO3HM Y KOPPO3HY K HOBLILEHHYIO NPOYHOCTE.

- Puc 7.1. Benmunu:
a—iipocTas; b — THD «Koceay ; v - npaMoTounas; l—ceio;
2— knanan; 3—Kkopryc; 4—IuMHACHS, S-—CaNkHRKOBbIH
YILTOTHUTENE.

1L 3agaqa
1. IlpakThueckoe onpesencHue 3HAUCHUN THAPABIMYECKOTO
COMPOTHBNIEHMA S, apMartypsl H  KOMPQUTHHEHTR MECTHBIX
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COHpPOTHBIEHHH Sy B 3aBHCHMOCTH OT CTENCHH OTKPHITOCTH
ApMaTtyphl.

2. [NocTpoenue rpaduxoB dyrxiyit Sy = £ (P) u S, = ¢ (P).
Homyuenuste rpaguku cpaBHuTs ¢ rpadMkaMn OPUBEACHHBIMM B
crienHasHOH JHTEparType.

3. OnpeaencHre 3aBUCHMOCTH W3MEHCHHA Pacxofa BOJBI OT
CTEMEHH OTKPLITOCTH APMATYPHl H MOTPOEHHE rpaduka Gpynxuun V
={(P).

1. Onucanue yCTAHOBKH.

ITpuHUMDHANBHAR CXEMa YCTaHOBKM MPHBEACHA Ha pHC.7.2 u
7.3. PaGouum tenom seaserca Boja. Bona, npoias depes bak —
MEPHHK NOABOJHTCA K HCTILITHIBAEMOH apMaType A.

TloTepn paBNeHMs B MCMBITHIBACMOH apMaType M3MEPAIOTCA
Madomerpami D> u Ds . Tlotepu paBieHus B cicreme NMOKa3sBaeT
Madomerp Dy .

2
& o
s 4 U
b,
[}
p

Puc.7.2 Cxema 1abopamopHoi yCIGHOGKIL
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Puc.7.3 Cxema nabopamoproi yCmanosKi.

IT1. Hopanox nipoBeaeHHA paGoTel.

1. Ilpoeepserca HANOTHEHHOCTh CUHCTEMBI BOIOM.

2. IMposepsieTcs  KOAMYECTBO  ODOPOTOB  BEHTHWIA  OT
COTKPHITOrO» J0 «3aKPBITOTO» MOJOKCHAA.

3. HBa pedTiuis NOMKHBE OLITE 3aKPHITSI.

4. MaHoMeTpEl TMOAKANOYAIOTCA K CETH M NPOBEPAETCS HMX
COCTOSSHHE HYJISL.

5. IMpH wucnbraHHW 3 BEHTUNE 1OCHE  YCTAHOBICHHS
onpelle/ICHHOI0 pPEXHMAa THXOHBKO 3akpeipaetca. Hcnerranve
pekoMenayercs nposonuTe 8-10 pas, HanpuMep cTENEHb OTKPHITHA
serthi 0,25, 05, 0,75, 1, 1, 5, 3, 4, 6 ,a Takke NpH MOTHOM
OTKpLITHM BEHTWIA. 3aTeM HCIILITAHHE OPOBOIAT B 0OpaTHOM
NOpAAXe, NpH 3TOM (UKCHPYETCH M MOKAZMHUA MAHOMCTPOB U
3amyckBaloTeA B rpagst 4,5,7.8,11,12,

IY. O6patotia HoTyYyeHHBIX pe3yibTATOB

1. Tlorepu pasnenua B apmarype «A», hm omnpenensrorcs
ciexylommuM Opazom:

o nokazannio MmanomeTpa D2 onpeaeaserca BenuYHHa:
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AP7=hrthy=H2Ys0n,
a o maHomerpy Ds,
AP:=0thithw=H:Y o
Ilpu COBMECTHOM PEMIEHHH 3THX YPaBHEHMH, NONYYHM:

— (H3 _aflz)yc
-

h

roe: Hs u Ho — [z w > cpenree 3nadeHHe mokasareneit
MAHOMETPOB MM. BOJ.CT.

Yiar — YACTBHEIR BEC BOJBI TIPH TEMUEpaType 12+16°C;

h; — moveps aasnenus B TpyGe Ha yyactTke anmxoil L; a:%

3Hauerus | H | IPHHUMAIGTCA U3 CXEMBI YCTAHOBKA.

2. Paccyurannnie 3HaYewHa hy, 3aHocarcs B rpady 10 —
pacueTHO# TabauIbL.

3. Pacxon Boast Gsopx ORNpeficnsercs no Gaky — MEPHHKY H-
3anucsiBaeTca B rpadyl 8.

4. 3nauenue ko3pduimenTa Sy, onpeneserca u3 clleylomero
BBIPAKEHHS:

rae
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rae h — noreps nasneHns npH Mectom comporunnenny, Ila
T MM BOA.CT.

® ~ CKOPOCTBABWIKEHUA XKUAKOCTH, ¥
CEK

M
72

g — YCKOPEHHE MageHHs,

Cer

Yhon — YACHBHBIH BeC BOJH, =
M

CornacHo ypaBHCHHIO HEPa3pHINHOCTH NOTOKa BHIPA3HM

CKOpOCTB 4€pe3 Pacxo/l BOJBL:
o=
3600-y, - Iid*

d = 26,4 MM — IMaMETp HCTILITHIBASMO#H apMaTypHI,

G — pacxop BOJBI, -,
¥ac

drp — JUaMeTp TpYOBI M,
S.Tloacrasus 3Havenne g = 9,81 Y pgonyunm BripakeHue
CeK

MECTHOTO CONPOTHBICHHUA apMaTyphl:

1565 10" R -d*-7,
5, ===

3nauennus Sy onpeccHARIE BoIIIIE 3anvcBaeM B rpady 20,
6. T'mapaBinueckoe CONPOTHBRCHMe apMaTypsl S, ompe-
ACTACTCA H3:

h
Sa:;'z—

" 3
rae V — ofpeMHEIA pacxof BOJEL, 2
¥ac

ConpoTHBIEHHE YCTaHOBKH:

g =h

o= —E
onoe Vz
6. Tlo onpe/ic;ICHHBIM 3HAYCHHAM ONpefieiHM 3aBHCHMOCTE
pacxoja BOAK OT CTEMECHH OTKPRITOCTH apMaTyphl 110 Gopmyae:
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V‘:E S, /8 +1
v\s,/8 +8S,/S!

rae V, Syer — pacxon BO/IB H CONPOTHBIICHHE YCTAHOBKH MpH
TIO;THOM OTKPHITHH BEHTHIIA.

S!  — COnpOTMBNEHWE apMATYpsl IIpH MONHOM OTKPBITHH
BEHTHIIA,

Sa — cOMpOTHBICHHE apmaTypsl [PH HE NOAHOM OTKPHITHH
BEHTHAA

Onpepenentibie 30a4eHMd  hyer, V' 1 V 3amuceiBaeM B rpadsei
17,19 u 32 u crpoumM cnexyomue rpadgmxy:

A) 2aBHCHMOCTH Koaddmipenta conporHBicHHs Sp 0T
CTENEeHM OTKPLITOCTY aPMATYPH; '

b) 3aBHcHMOCTH kooQipuuHEHTa COOPOTHBICHMS Sa OT
CTETNEHH OTKPLITOCTH apMaTyphi; '

B) 3aBucHMoOCTH pacxoja BOAR V OT CTENEHH OTKPHITOCTH

apMaryphl.

OT1uer Do pabore COCTONT H3:
1. Kparkas xapakrepHcTHka paboThl.
2. TlpuHUMIHANBHAS CXEMA YCTAHORKH.
3. Tabnuua ucneITaHuHi.
4. O6paborka pe3ynbTaTOB OMNEITA.

KourposibHbie BONpoChI:
1. Yro onpenenseT ruApaBiniecKoe CONpOTUBIICHHE?
2. YT0 OTHOCHTCA K MECTHRIM COMPOTUBACHHAM?
3. Or 4ero 3aBHCHT FUAPABNHYECKOE COMPOTUBNCHHE apMa-
Typhbi?
4. Kaxve napaMerpsl OApEAS/AIOT THAPABIMYCCKOS CONpOo-
THBICHHE apMaTYphi?
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Tabauya 7.1.

* H; H; Hp Hp
g MM ‘MM M MM
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JABOPATOPHAA PABOTA - 8
PACYET II-OBPA3HOI'O KOMIIEHCATOPA

Iens paGoTel: neneio paboThl ABMAETCA O3HAKOMJCHHE C
MeTOAMKO#M pacueta [1-00pa3soro koMneHcaropa.

OnopHble cN0Ba: TEMNOTA, TEILIOCHAGKEHHE, TEIUIOBLIC CETH,
pacdeTHbli Y4aCTOK, KOMIICHCATOp, TCIUIOBHIC IMMOTEPH, M3OJALMs
TPpyOONpOBOJOB.

Jns BbInoaHeHHs JadopaTtopmoii paloTni HeoGxoaHMO
H3YSHTE CAEAYIOLYIO JIHTEpaTypy:

1. TemmocueTyMKH, CYCTYHKH Mapa, BOABL, BEHYHCNHTENH
KOJIHYECTBA TEIUIOTHI, TENNOHOCHTENA it KOMMEPYECKOTO y4eTa.
Bomyck — 3. M., MOH - 2001 1.

2. TlpaBuna 9xcruryatauMd d MpaBuid 0e30NacHOCTH 1MpH
SKCIULYATAUMH TETUIONOTPEONAIOIHX YCTAROBOK H TEIUIOBBIX CeTCH
notpeburenei. — M.,Oneprocepsuc — 2001r.

IIpononxaTenLHOCTD PaloThl — 2 Yaca.



HI. Hadopmanuun

Jins npenoTspaiieHys CMEINEHNS TEIUIONPOBONOS IPH MOAAYE
TEIUIOThl HCHONL3YIOTCS HEMOABWKHEIE onopsl. OoHako fpH
OTCYTCTBHH MOTPEOHTENCH TenNOTEl MEXAY HENOABHXHEIMH
onopaM#, TEIVIONPOBOJ HCIBITHIBACT OONBIHE HAUPAKCHHA
npUBoaAIMe K HX nedopmauui. s KOMIOCHCAIHN TEIUIOMPOBOAOB
WK OpefOTBpameHna MX JedopMalvH HCIONBIYIOTC Pa3iiHYHEIe
ycrpoiictBa. (prc.8.1). no npuHiminy pabors ouu gensres wa jpe
rpynnel: 1) paguaneHble N HYIMHECR YCTPOHCTEA, T.€. TEMI0BbIE
YATHHCHHS TPYO KOMIICHCHPYIOTCA H3rHOOM WM X mporuGom; 2)
OCEBHIE KOJIBLEBHE HIH 3MACTHYHBIC YCTPOHCTBA, T.€. TCIUIOBHIES
YIUIHHEHRS KOMITEHCHPYIOTCS TEJIECKOSTHYSCKEM CMELIEHHEM.

Puc. 8.1. Tunwt KOMREHCAYUOHHBIX yCMANOEOK:

a—eCTeCTBEHHas KoMneHcauua; b-5-06pazumit komnencarop;
V-yUTHHHTENLHEIH [1 — 06pasHbli KoMIeHcaTop; g- eMy HoA00HKI
paBHocTOpoHHHH Komnercarop (v=h); d— rufxuii nupoobpazHeii
KOMIICHCATOp; €-eMy NOA0OHBIH MATKO THYIHACH; j-w— 06pasHeIi
KOMIIEHCATOP; Z-AIHH30BbIH KOMACHCATOP.

3adavu:

1- Ipon3pecTH 3aMep 3a4aHHON0 KOMAOEHCATOpa (3aMepO4HEIN
ackn3 Puc. 8.2).

91



2- HauyepTHTE MOHTAKHYK) CXEMY KOMIIEHCATOPA.
3- Caenatp BbIBOABL, OGOPMHTL OTYET.
IV. Hexoannle ganunie

7]
- 4 .
h— — 1
J P
R
573 sl B
T
Pl =

n-Ri ' B _ in-R

Puc. 8.2.Cxema koMneticamopa

Ocruoenwte napamempuor I1-06pazrozo komnencamopa

Hapy»xusii anamerp tpybonposoia Dy, M;

BBLIET KOMIIEHCaTopa H, m;

MOJYJIb HOPMAaJILHOI yripyrocTu £, 11a;

HmIKpHHA KOMIICHCaTOpa B, M;

TOJNMHA CTEHKH TPYOONpoBoaa 5, M;

TeMIIEpaTypa Tertonocurens £, °C;

YION CEKTOpa OTROJA &, pal;

PACCTONHKE MENLY HENOABIKHBIMH OTIOpaMH Ly, M;
JIONYCTHMOE HanpskeHHe n3ruba a, Ha.

V. Meroanka pacuéra Il-o6pa3Horo KkoMneHcaTopa
1. Onpegenserca paguyc n3ruba R, M,

R= 1,5Du

2. PaccuuThBarotcs KoadHUMEHTR M, 1, D

2



m:
R
_L,—2R-B
"= 2R
_B-2R
P

3. Haxoawutca pagnyc nonepevHoro ceyeHHA TpyOm (1ocepe-
JHHE TONMIHHM CTSHKH)

_D,—-4
rep 5
4. Onpenensercs napamerp h
= 1+ etgaib
T

5. Ilo teopuu Kapmana, nanpsxense usruba non aeicTsHeM
H3rubalommx MOMEHTOR PABHOH BENWYHHB B H30THYTHIX TPYOaxX B
HECKONBKO pa3 Gonpine, 4eM HAa TPSMBIX yJIacTKaX, MOITOMY B
pacyE€T BBOJUTCA KOPPEKUMOHHBIH KoXpPHIMEHT m,, 3aBUCAINHH OT
napametpa h. Jins ceaprbIX 0TROAOB

: Q.9
my = 1 5eF

6. Beruucaserca xoadpunuent KapMana 119 cBapHBIX IIBOB

hs,.*s
T 1,52
7. Onpenensiercs BHyTpeHHHI qMameTp Tpybonposona
D,=D_ - 26

8. PaccumThiBaeTcd KOMOeHcupylowas crocobdocts  [l-

obpa3Horo komnencaropa

Al = L,£107°
9. Onpegensercd NpyuBeJEHHAN JNHHA OCH KOMIIEHCATOPa
6.28

L,=Cn+2m+p+ (T))R
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10. Haxoparca koopauHATEI yApyroro ueHrpa. [lockonnky
[l-obpasneiit  KoMIleHcaTop cHMMETpH4eH, TO YOPYr#id LedTp
(Touka S Ha pUCYHKE) REXUT HAa OCH Y, TO €cTh X = 0 M, a
BBIMHCAACTCA 10 (opMy.Ie

6,28 3,14 Rr?
¥, = —— e e + P +2m +pim+ 2)]———
k k Ly

11. BrYHCIAETCH MOMEHT HHCPHMM YHOPYTOH JTHHHH OCH
KOMIEHCATOPA OTHOCHTEABHO OCH X,

_[9,42 10.28m 3. 14m’
=

- i - !z_-:_ 2 < < Zipd _ 2
T T -,67m* - 2m* + ZM +p(m 2)]R L.y;

12. PaccunrsiBaeTcs MOMEHT MHEPUUH MONEPSYHOTO CEYCHHA
tpybonporoaa

_w(bi—-DY)
N 64

13. HaxoamTes cuna ynpyroro oTnopa KOMISHCaTopa

ALEj

P_=—
Joes

X

14. Onpenenserca MOMEHT COTIPOTUBIICHKA TpyGonposoaa

(D} D}
32D,

W =



15. Briuucnsercad MakCHMUIBHBIE W3rHOAIOWHIA MOMEHT,
JACHCTBYIOIMMH B BepxHed 4YaCTH KOMIICHcaTopa (Ha NpPAMOM
Y4YacTKe B MecTe Hayana usruba)

Moy = P (H-¥;)

16. Haxoaurcsa manpsbkeHHe M3THOA Ha M3OTHYTHIX Y4acTKax

KOMIIEHCATOPOB

Mmmxm‘i
|14
17. CpaBHWBaeTCA NONYMCHHOE HAMPIXCHHE H3ruba ¢ ¢

PacYETHHIM HANPKEHHEM O k. JIOMKHO BHIIONHATLCA YCAOBHE

Ox 26

Iio pesynbTataM MOAYYEHHHX Pacy€rOB CHIENATh CBOAHYIO
Tabnuuy ¢ mapamerpamu I1-obpazHoro komnencaropa. [lpoBectH
aHANIK3 PE3yNbTaTOR, CACAATH BHBOAK, OPOPMHUTE OTHET

Order no padore:

Oruer 0 npojenaHHol pabore coRepxHUT:

1. Kparkas xapakTepucrTHKa o pabote.

2. TlpuHUHNNANIBHAA CXEMA YCTAHOBKH.

a:

3. DCKM3 NPHHUMIHATIBLHOR CXEMBI KOMIICHCATOpa.

Safety rules necessary to know the studeats
at performance of laboratory works.

Students are the performance of laboratory work need to know
the rules of safety. When performing laboratory -electrical
appliances are used, therefore it is necessary to observe the relevant
safety rules when working with electrical appliances. As you know,
the voltage of 40-42 V is unsafe, because while a current flows
through a person to 0.1-0.3 A. Therefore, contact with a current of
50 mA causes injury, and 100 mA leads to death.
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- Therefore, when performing laboratory work, students miust
‘observe the following rules of technical safety:

1) Before proceeding with the laboratory work, it is necessary
to familiarize yourself with it in detail.

2) The collection of the given circuit and its links is performed
with the switch turned off.

3) When collecting the main circuit, you can not use dangling
wires, as well as faulty instruments.

4) After the collection of the specified circuit, it is necessary to
check the ruggedness of the installed instruments and the quality of
their grounding.

5) When connecting to an electrical power source, it is
necessary to check the insulation quality.

6) If, when using water in laboratory work, it is necessary to
check the serviceability and integrity of the water supply hoses.

7) When working with an electric motor, care must be taken to
prevent the hair and clothes from being pulled into the rotating
shaft.

8) In case of independent performance of laboratory work, it is
not allowed to change the main circuit and touch it.

9) Before starting the lab work, it is necessary to tell the
teacher how to do the work and get permission to perform.

10) If the wire breaks, malfunctions of the devices occur
during the work, and a pleasant smell does not appear, first turn off
the circuit and immediately inform the instructor.

Fulfillment of the safety requirements and proper
understanding of the purpose of laboratory work, will create the
foundation for a qualitative and correct performance of the work.

After careful study of the above rules and instructions from the
teacher, students are required to sign in the joumal "“Safety
Engineering”.



1-LABORATORY WORK
BASICS OF HEAT SUPPLY

Thermal calculation of the site.

Make a thermal calculation of the network section. The
insulation material is mineral wool, the water temperature in the
heat pipe is 90 ° C. The initial data for the calculation is taken from
Table 1.

Table- 1
The initial data of the heating main

The last |% - depth of heat| Penuiltimate | /., [A -thickness
digit of the| pipe laying, Cipher °C |of insulation, | .
cipher m Number mm
0 0,5 0 -10 40
i 0,6 1 -15 45
2 0,7 2 =20 47
3 0.8 3 -25 49
4 0,9 4 -30 51
5 1,0 5 =35 53
6 1,1 6 -30 55
7 1,2 7 -20 56
8 1,3 8 -15 43
9 1,4 9 -25 42

1. Informations

Overcoming the distance between the boiler room and the
consumer, the heat carrier loses some of the energy as a result of
heat exchange with the surrounding environment. To reduce heat
losses, the pipeline is covered with a layer of heat insulation. The
material of thermal insulation must have low heat conductivity and
hygroscopicity. In most cases, the heat pipe is laid at a certain depth
from the surface of the earth (Figure 1.1). In addition, additional
heat insulation is created by the soil.
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Specific heat losses qe, 2,

I

waler - ten

=%
twater - Coolant temperature, °C;
ten - ambient temperature, °C;

W

R - thermal resistance, meC’

Fig.1.1 Layout of the pipeline.

In the present situation, the thermal resistance R consists of the
heat transfer resistance on the inner surface of the heat pipe R, the
resistance of the pipe material Ro, the insulation Rs, the soil Ry, the
resistance of the surface of the soil Rs. In practice, due to the
smallness of resistances, R; and Rz are neglected by them, so the
total thermal resistance can be represented in the form

R=R:+Rs+Rs
where 2m) insulation resistance;
A - thermal conductivity of insulation (for mineral wool A =

0,045 -2 _y;
m-C
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2 - -
Re=—t w2 | 4 |du*28_soif resistance;
2, d,+2A Y(d. +24) | 4,

Aso ~ thermal conductivity of the soil (assumed equal to A, =2

W,

m'C

The resistance of the surface Rs is taken into account in the

case of a small depth am_h”z)* <2 with the help of an additional
fictitious depth h, determined by the formula:
h=h+h, =h+ Ao
o’ ‘
where a is the heat transfer coefficient (assumed equal to 50
e
After finding g, the heat losses are determined throughout the
entire pipeline section
F=q.+1
The drop in the coolant temperature will be
F

-~ " 0.c

- where ¢ is the heat transfer coefficient, (for water, take ¢ =
W

kg’C )

II. Calculation of the differential schedule of hot water

consumption

1, =t

4190

Calculate the required capacity of the hot water battery
graphically based on the prescribed schedule of daily use of hot
water (Fig. 1.2). The initial data for the calculation is taken from
Table. 1.2.



&
o
g 14 & z ¥ 2 P 4
Figure 1.2 Schedule of daily consumption of hot water (task)
Table 1.2.
Initial data
The last digitfConsumption aPenultimate Consumption
and b, Cipher "e", "d" and "e",
t/h Number t/h
a B C d €
0 1 2 0 2 5 10
1 2 2 i 3 4 9
2 L5 2 2 4 6 8
3 1,5 3 3 4 4 9
4 2 3 4 3 5 10
5 2,5 3 5 2 6 8,5
6 3 1 6 3 6 9.5
7 1 1 7 3 4 10,5
8 2 1 8 4 4 1
9 3 2 j 9 4 5 11,5

I11. Methodical instructions for the assignment

As can be seen from the graph of daily consumption, the
consumption of hot water is uneven during the day. Often, the
situation is advantageous when the supply of hot water must be
constant. The hot water accumulator works as follows: during
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periods of low water consumption, the excess hot water enters the
accumulator, and in the periods of large water consumption, the
accumulated hot water compensates for the lack of network flow.
Thus, the hot water flow rate in the network is constant.

Example 1. Calculate the required capacity of the hot water
battery graphically, based on the specified graph of daily hot water
consumption (Figure 1.3).

a/fy
g
8
7
§
5
4
3
2
!
2 4 4 4 ] z X
Fig. 1.3 Schedule of daily kot water consumption
(example calculation)

Water consumption in different periods of the day is: to 6

fon

hours of the morning: M = 1 T 6 h=6t, by 10 o‘clock in the

ton

moming: M =61+ 4 W-4h=22t,t018hours:M=22t+3

L 8h =461, by 22 hours: M= 46t + 8 %-4h=78t,bythe

hour
ton

end oftheday: M=78t+1 ——-2h =80t
hour

The consumption of water by the cumulative total (integrated
schedule) is shown in Figl 4.
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it

0 4 3 12 16 20 24h
Fig. L4 Dynamics of consumption of hot water during the day
(example calculation)

We plot the average flow rate (Fig. 1.5).

I
1
147
- = ,
- = [ '/’
Y11
o pr
/ -
-
0 4 8 12 16 .1 Hh

Fig. 1.5. Comparison of the graphs of the mean (dashed line} and real
(solid line) of expenditures

From Fig. 1.5 that the maximum difference between the
average flow line and the real flow line is 14 tons at the time 6.00
and 18.00. We take the value of the battery, equal to 14 tons.

The report should reflect the final results, conduct an analysis,
draw general conclusions.

162



2 - LABORATORY WORK
DETERMINATION OF THE MIXING RATIO AND
EFFICIENCY ELEVATOR (JET PUMP)

Purpose of the work: The purpose of the work is to
familiarize with the structure of the elevator, draw a sketch of the
elevator installation unit and determine the mixing ratio of the
elevator.

Support words: heat, heat supply, heat networks, elevator,
pump, jet pump, group heat point, mixing ratio, elevator efficiency,
and injector.

Necessary equipment: Experimental installation for
taboratory work, thermometers for measuring temperature, pressure
measuring devices and ratometer.

To carry out laboratory work it is necessary to study the
following literatore:

1. «Issiglik ta’minoti va havoni maromlash tizimlari» Fani
bo‘yicha tajriba ishlariga uslubiy ko‘rsatmalar, Alimboev AU,
Boboxodjaev R.P. va boshqalar, Toskkent 1997 y.

Duration of work - 4 hours.

1. Informations

Characteristics of the elevator. At present, district heating
stations (GHS) are widely used in district heating systems. Thermal
installations of residential and public buildings to heat networks are
connected with the help of thermal points.

The use of the GHS reduces the cost of heating and simplifies
the maintenance of networks. In addition, noise interference in
residential buildings is reduced pumps are settled in the GHS, which
are located at a distance from residential buildings.

Along with this, the use of thermal stations has its drawbacks.
For example, instead of the generally accepted two-pipe systems,
three, four and multi-pipe systems are recommended.
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When connecting heating systems to heat networks, an elevator
is used (Fig.2.1).

gain elevator  mixing chamber

superheated water
as consumed

e

water from the retum pipeline

Fig.2.1 Scheme of water-jet elevator.

The scheme of connection of heating systems through the
clevator was proposed in 1929 by prof. V.M.Chaplin. Water from
the supply line passes through the flow controller 8 to the elevator
12. At one time, water, from the return pipeline of the heating
plants, is pumped into the elevator. Mixed in the elevator water is
fed into the heating system.

11. The principle of the elevator.

For good operation of the elevator, the differential pressure in
the supply and return pipelines must be increased (Fig.2.2).

Fig.2.2 Construction of the elevator
I-nozzle; 2- the receiving chamber; 3-mixing chamber; 4-diffuser.
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The greater the difference in pressures in the supply and retum
pipelines, the greater the rate of water exit from the nozzle and the
greater the mjection {mixing) ratio. The injection ratio is the ratio of
the amount of water pumped into the elevator (G:) to the amount of
water passing through the elevator {G;). In order for the injection
ratio to correspond to the required value of 1.5-2.5, the difference in
pressure in the supply and return pipelines should be 0.8-1.5 at.
Usually the elevator operates at a constant injection ratio (Fig.2.3).

Fig.2.3 Scheme of the clevator assembly.

The advantage of the elevator is its simplicity and reliability.
The operation of the elevator depends on the flow rate and the
parameters of the water (especially the pressure) supplied from the
heat source. If the main pump fails, the water circulation stops and
the elevator begins its operation. This is the main drawback of the
elevator. To prevent this drawback, a circulating pump is installed to
supply water, which improves water mixing. The best option is to
install an elevator with the pump. At the same time the elevator
operates constantly, and the pump is switched on as needed.
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ITL. Calculation of the obtained experimental results.

The mixing ratio is the ratio of the mass Go of the mixed
chilied water stream to the mass G; of the high-temperature water
flow,

ITes—=——=—-1 -1
Gy Gy Gy -t
L&
U:
L~

where U- is the mixing ratio;
Go - mass of water from the elevator entering the heating

system;
Gy - the mass of water entering the elevator from the supply
pipeline of the heat network;

ty - water temperature in the supply pipeline of the heating
network, °C;

t - temperature of water entering the heating system, °C;

to - water temperature coming from the heating system, °C.

The mixing ratio U and the reduced water flow Geom %, are

determined by special nomograms.
The reduced water flow is determined by the following
expression:

where Gmix - the amount of water circulating in the heating
system (mixture), %;
APgys - hydraulic resistance of the heating system, Pa.

The obtained experimental results are summarized in Table
2.1,
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Table 2.1.
IV. Report on work:

Water temperature in | The temperature | The temperature of | Coefficient |
the supply pipeline of of the water the water coming | of mixing,
the heating entering the from the heating U
network, ;. heating system, t system, to
°c; °C; °C
2 — -
3 ]

The report on the accomplished work contains:
1. Brief description of the work.

2. Schematic diagram of the installation.
3. Sketch of the concept of the elevator.

V. Control guestions:

}. Classification of heat supply systems?

2. Types of heat consumption?

3. What is the peculiarity of group thermal points?

4. What is the purpose of the elevator?

5. What are the advantages and disadvantages of the elevator?
6. What determines the mixing ratio of the elevator?

7. How is the efficiency of the jet pump determined?

3- LABORATORY WORK
LOW PRESSURE HEATER TEST
(Virtual laboratory work)

Purpose of work: Familiarization with the design of the
water-heater and the principle of its operation.

Support words: heat, heat supply, heat networks, network
heater, low pressure heater, HPP, turbine condensate, water
chamber.
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Necessary equipment: computer, projector and other
equipment.

To carry out laboratory work it is necessary to study the
following literature: '

1. Heat meters, steam meters, water meters, heat quantity
calculators, coolant for commercial accounting. Issue - 3. M., MEI -
2001,

2. Operating rules and safety rules for the operation of heat-
consuming installations and consumers’ heat networks. - M.,
Energoservice - 2001.

Duration of work - 2 hours.

1. Informations

Vertical heaters ace widely used in the cycle of the station.

Low-pressure heaters are designed to heat condensate due to
low-pressure steam withdrawn from the turbine. Low-pressure
heaters (LPH) for heating surfaces use steel pipes made of
corrosion-resistant steel. The ends of the pipes are fixed tightly into
the tube board. The walls of the pipes have a thin thickness of 0.75-
1.0 mm. The heated condensate is fed into the chamber (1) of Fig.
3.1 with a protective wall, and then it enters the pipes. After passing
through the pipes and heated, the heated condensate enters another
chamber (6) and exits the heater through the outlet pipe (7).

The pipe system is connected to the chamber, through the tube
board (2), which is located at the place of the flange connection of
the chamber and the welded heater housing. The pipe system is
tightly fixed and for qualitative heating of the steam is fed through
the transversely located pipe (3). To create a slow warm-up along
the motion of the steam, partitions (4).

The steam entering the heater strikes against the partition and
spreads evenly over the heater.

108



The condensate, flowing through the pipes, is collected in the
lower chamber (6) and exits the preheater via the outlet pipe (7). To
" ensure that there is condensate at the outlet of the heater, rather than
steam in the lower part, a certain amount of water is permanently
stored with the regulator. An electronic regulator is installed on the
heated condensate leaving the nozzle, which controls the state and
degree of heating of the heating surfaces of the heater.

1- upper water chamber;
2= top tabe plabe;

3= steam supply; sisate phprdpn, .

S- fower tube plate; v | W

§ bottom outhoard water chamber; va—— 2 .
7- cutiet heated condensate; Y

%= outbet steam conderante;
O inlet condensate;

Fig. 3.1 Low-pressure kegler circuit.

Low pressure steam from the turbine enters the low pressure
heater (LPH) to heat the condensate. Heaters are marked as follows:
LPH-400-26-0.7 and LPH -200-16-0.7. LPH is a low pressure
heater, the first figure is the heating surface (m’), the second
pressure of the heated water, the third maximum vapor pressure.

II. Calculation of the low-pressure heater.
il
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W+ tii= 138%C
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Dy=151 ke

til= 940¢ /
rad £z
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Y " b= s50C

Ds
tl= 96°C

Fig.3.2 Caleulation scheme of the low pressure heater.

Figure 3.2 shows the LPH heater instalied in the path of the
main turbine condensate. From the heat balance equation of LPH,
the amount of steam necessary for heating the turbine is determined:

_ DR’ k) 15K398-235) ~1065%
(" ~hm, (2760-402)098 h

where: Dy - steam consumption of the person being fed into the

LPH, (%£);
he” and h” the enthalpy of the condensate at the input and

b

output, e
h”, h"” is the enthalpy of the vapor of the steam withdrawn

from the turbine
at the inlet and outlet, for heating the condensate in LPH, %;

T - efficiency of the heat exchanger (efficiency = 0.98).
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Table 1.

Ne Dﬁ ¢ W L, h; f; h; l'; h‘ Dg
kg |-c 4 |c | & t-c ¥ qc LA kg
howr kg kg kg kg howr

402 |55 1235 194 398 |10,65
402 |55 1235 (94 1398 |119

402 |55 1235 (94 1398 [13,75
402 |55 235 |94 (398 14,75

151 [138 [2760
170 120 2760
195 1138 12760
208 (138 2760

E- SV E R
RR[KR

IIL The report on the work consists of:

1. Brief description of the work.

2. Schematic diagram of the instailation.

3. Test table.

4. Processing the results of the experiment.

IV. Test questions:

1. Purpose and purpose of the network heater?

2. What are the network heaters made of?

3. What are the parameters that characterize the process in the
network heaters?

4. Types of heaters installed in the cycle of the station?

5. Due to what heat does the process take place in low-pressure

heaters?

6. Where is the low pressure heater instalied?

4-LABORATORY WORK
DETERMINATION OF HEAT LOSSES IN
PIPELINES HEATING SYSTEMS

(Virtual laboratory work)

Purpose of work: the main purpose of laboratory work is to
determine the heat losses of the visolized pipes of heating systems.

Support words: heat losses, fittings, pipelines, heat source,
heat networks, pipe insulation.
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Necessary equipment: computer, projector and other
equipment.

To carry out laboratory work it is necessary to study the
following literature:

1. Heat meters, steam meters, water meters, heat quantity
calculators, coolant for commercial accounting. Issue - 3. M., MEI -
2001.

2. Operating rules and safety rules for the operation of heat-
consuming installations and consumers' heat networks. - M.,
Energoservice - 2001.

Duration of work - 2 hours.

L Informations

Calculation of thermal is determined for all heat networks
connected to a common energy source. Only in some parts of the
heat network are actual losses of energy determined.

To carry out calculations to determine heat loss for heat
consumers and for heat sources, it is necessary to have certified
measuring instruments. Presence of calculation devices must be at
least 20% of the total number of heat consumers. The actual heat
losses are determined by means of temperature measuring
instruments.

Determination of actual heat losses must comply with the
design standards of thermal insulation and determined in accordance
with the norms of heat energy losses (the norms are determined by
the requirements of design and executive documents), taking into
account the standard values of the losses incurred.

According to the standards, the heat pipes must be covered
with an insulating layer. Therefore, in all normative documents for
the implementation of these works, methods for calculating heat
losses are not offered. Figure 4.1 presented insulated piping system
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Fig.4.1 Insulated Piping System

II. Calculation of heat losses in pipelines

The number of linear heat losses in an hour is determined by
the formula:

Q=b-l-q W,

b - factor that takes into account heat loss through the support,
for metal pipes b = 1.5 non-metallic pipes b= 1.7.

1 -is the length of the section, m;

q - heat loss from 1 m of pipe per hour, ¥
m

q=ke*3.14 (ty—te)

tw - water temperature in the pipe, ° C;

ten - temperature of the environment surrounding the pipe, ° C;
k - linear heat transfer coefficient, —

mt®
M N0, w
(_1_+H§.+L)’ m°C
A R

The area of the outer surface of the pipe is determined by the
formula:

k:

Fou=m Dou Ls
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where: 1= 3,141;

Doyt - outer diameter of the pipe, m; L- pipe length, m.
When determining the heat losses in isolated pipelines,
calculations are carried out according to the procedure given in the

regulatory documents.

This feature is characterized by the fact that the heat flux is
mainly determined by the thermal resistance of thermal insulation.
At the same time, the coefficieni of heat transfer of the layer of the
outer surface of the coating has little effect on the value of the heat
loss coefficient and therefore it can be taken from the mean values.

Table for calculating the heat losses in the pipeline

Parameter Designation Meaning
Outer diameter of pipe d [mmj= 30
Pipe length L{m= 10
::f;;er temperature inside the i [°C] = 5
Ambient temperature tm [°C] = -30
Coefficient k=-%__. 1.2

mC’ ?

Thermal conductivity of A=
insulating material. m'C’ 0,04
Thlckpess of insulating D fmmj = 30
material
Heat loss in the pipe Q[W]= 87,80
Heat loss of 1 m pipe Qr¥]= 8,78

II1. Report on the work done
1. Brief description of the work.
2. Schematic diagram of the installation.

3. Test table.

4. Processing the results of the experiment.

IV. Control questions:

1. What materials are used for thermal insulation?
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2. What is the cause of heat loss?
3. How can I reduce the amount of heat loss?
4. Calculation formulas for determining heat losses?

5-LABORATORY WORK
CONSTRUCTION OF A PRESSURE GRAPH
(PIEZOMETRIC CHART) OF A TWO-PIPE WATER
HEATING NETWORK

Purpose of work: A piezometric graph is necessary for
selecting a connection scheme for subscribers, developing a
hydraulic system mode and selecting an automation system for the
network. '

In this work, the influence of equipment and the connection of
the number of consumers on the pressure distribution in the network
is determined.

Support words: heat networks, pipeline, fittings, hydraulic
losses, pressure, piezometric graph.

Required equipment: pilot plant, pressure measuring
instruments.

To carry out laboratory work it is necessary fo study the
following literature:

1. Heat meters, steam meters, water meters, heat quantity
calculators, coolant for commercial accounting. Issue - 3. M., MEI -
2001. :
2. Operating rules and safety rules for the operation of heat-
consuming installations and consumers' heat networks. - M.,
Energoservice - 2001.

3. www.ziyonet.uz

Duration of work - 2 hours.
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L Information

When designing and operating thermal networks, piezometric
graph is widely used. (Fig. 5.1). The graph at a certain scale notes:
the location of consumers, the height ot buildings, the pressure
values on the sections of the heating network and the profile of the
heating main; on the graph you can determine the pressure at any
point of the heating main.

Y

Fig.5.1 The design scheme (a) and piezometric graph (b) of a two-
pipe water system of heat pipes.

If the distance of the pipe axis at point 3 is at a distance z3 from
the computational plane, then the piezometric head in flow pipe Nus
- 23, and in the return pipe will be equal to Hk — z. The pressure
difference at point 3 between the flow and return pressure is a full
pressure: Hs = Nus-Nis, pressure drop in the flow line éHyi- 4 =
Nu;-Nug: and the pressure drop in the return pipeline is $Hii4 = H —
Hya.

Vi — ya4 - graph of presswre in the supply pipe of the heating
main;

K1 — K4 - graph of pressure in the return pipeline heating;
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Hi ~full pressure in the return pipe of the heat network;

H,, - pressure in the network pump;

Ny - static pressure;

Welll full pressure in the flow pipe of the heating nctwork

H; - pressure of network water in the collector of the heat
source;

Nujs - hollow head at point 3 of the supply pipeline;

Nis - hollow head at point 3 of the return pipeline;

To ensure reliable operation of the water heating network, the
following conditions must be met:

1) the pressure in various equipment of the heat supply
network and in the installations of the consumer must not exceed the
permissible value. For steel pipes and fittings of the heat pipe, the
value of overpressure is usuaily within 1.6-2.5 MPa;

2) to prevent air leaks, overpressure should be maintained in
various parts of the network. Otherwise, corrosion of the equipment
and water circuiation in the network may occur. The minimum
value of overpressure is ¢.05 MPa (5 mm water column);

3) to ensure that water does not boil in the heating network.
Therefore, at all points of the heat supply system, the pressure
should remain above the saturation pressure of water of the
appropriate temperature.

H. Objective

Construct a piezometric graph for a two-pipe water network
under this mode and the proposed network model:

A) at connection of one consumer;

B) when several consumers join; (Fig. 5.2).

II1. Description of the installation.

The model is a closed water system to which three consumers
arc connected (Fig. 5.2). In a closed loop, the installed valves are
designed to create different modes.

117



The water flow circulating in the system is determined by the
tank-meter. At various points in the system, the pressure in the
network is measured by pressure gauges.

Fig.5.2 Experimental installation scheme

IV, The order of work.

The system is filled with water and the zero state of the
pressure gauges.

The valves 1,2 and 3,4 are instalied in front of the consumers.
A calculation table is compiled. After the teacher checks the
readiness of the installation, the test begins

The first mode.

Slowly open valve 1 (until fully open). At the same time, a
change in the pressure difference is observed. The readings of the
manometers are processed and entered in the calculation table.

The second mode.

Several consumers join and valves 1,2,3,4 open. The readings
of pressure gauges are demolished in the table and all consumers
except 1,2 are switched off.
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V. Processing the results
l. Determine the water flow according fo the graph of the
dependence of water flow on the pressure difference.
2. The pressure difference is determined at different points of
the system:
AP=hTy ;
where Yy -water is the specific weight of water, %;

h- is the pressure difference in the mercury manometer, m.

3. The full head of the point A of the retum pipeline, is
determined from the zero mark (the mark of the laboratory floor):

Ha=H.+Hg, m

where H, - is the vertical distance from the upper level to the
point "A", m.

H; - is the geodetic height of the point "A", m.

The total pressure of point "B" of the supply pipeline is
determined from the zero mark:

H=H,+AH,, m
where AHh -head , m
AH, = APy ,
Y

where: APy, - pressure difference in the supply and return pipes,
kg

22

Y - is the specific weight of water (Y= 1000 %),
n

4. For the construction of a piezometric graph, a cross section
of the supply and return pipelines is constructed, indicating the
experimental points. The distance between the points corresponds to
the calculation scheme. The altitude Hr of the zero mark is marked.

The points of the supply and return pipelines with the
corresponding values of pressure are marked. The vertical axis is
marked on the ordinate axis and a horizontal line is drawn through
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the middle of this height. The marked pressure points on the supply
and return lines are connected by a straight line.

V1. Separate notes when doing work.
The degree of lowering the head with a partial closed valve
{modes 3,4) is defined as follows:
1. The loss of pressure in a particular section of the network
when the valve is fully open is determined by:
AP, = (hl’hl)rsuv
2. The loss of pressure in the valve when the valve is fully
opened is determined by:
V2
AP .
i 156000 - 4°
wheree =9
d = 0,03 m - internal diameter of the pipe;
h; - readings of the manometer instafled at the beginning of the
network section with a manometer.
hy- readings of the manometer instailed at the end of the

network with a manometer.,
k
Tw - specific weight of water, m_g;,
- Vo - water flow at full opening of the valve in the rated

section, ;w

3. The resistance of the pipes in the calculated section .when
the valve is fully open is determined by the formula:
AF, -AF,,

Vf

4. Pressure loss. In the design section, when the valve is
partially closed, it is determined by the gauge reading.

5. Loss of pressure in the valve with partial closure;

§=
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AP, =AP. —SV?

MO 0K

where Vi - water flow at partial closing of the valve in the

. 3
rated section, -~
hour

The piezometric schedule of the mode with partial closure of
the valve is shifted by the amount of pressure loss in the valve from
the symmetrical axis drawn from the valve installation site and to
the end of the network.

As a result of this work, two piezometric graphs are

constructed:
[. At connection of one consumer at all modes (1,2,3).

2. When all consumers join.
Two graphics are compared.

VIIL. The report on the work consists of:

I. Brief description of the work.

2. Principal scheme of the installation.

3. Table of tests.

4. Equipment of the results of experience

VIIL Control questions:

1. What is the purpose of branched thermal networks?
2. How are pressure units measured?

3. Why is a piezometric chart constructed?

4. What causes local pressure loss?
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6 - LABORATORY WORK
DETERMINATION OF THE HYDRAULIC
CHARACTERISTIC
WATER HEAT NETWORK

The aim of the work is to determine the parameters of the
water heat network on the pilot plant and to make a comparative
analysis of the results obtained.

To familiarize with a mode of work in the virtual variant.

Support words: heat networks, pipeline, fittings, hydraulic
losses, pressure, piezometric graph.

Necessary equipment: pilot instaflation, pressure measuring
devices, computer, projector.

To carry out laboratory work it is nmecessary to study the
following literature:

1. Heat ‘meters, steam meters, water meters, heat quantity
calculators, coolant for commercial accounting. Issue - 3. M., MEI -
2001.

2. Operating rules and safety rules for the operation of heat-
consuming installations and consumers' heat networks. - M.,
Energoservice - 2001.

3. www.ziyonet.uz

Duration of work - 2 hours.

1. Information

Water systerns are divided into open and closed by the method
of connection to the heating network. In closed systems, the heat
carrier of heat networks is used only as a heating medium and is not
supplied outside the heat networks.

In 1892, the academician L.A Malentevym and others
developed and proposed for the introduction of a one-pipe heating
System.
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By the number of pipes, the heat supply systems are divided
into one-, two-, three- and multi-tubular, and water rotates as a
coolant.

I. The resistance of the heat network varies according to the
quadratic regularity. Therefore, the characteristic of the heat
network is graphically depicted in the form of a quadratic parabola:

AP=SV?

Where:

AP - pressure loss in the network, Pa,

V - water flow in the network, m* / hour,

S - resistance of the network, Pa.

As a result of the work performed, the actual values of the
characteristic will be determined. In addition, the various factors
(the degree of branching of the network, the value of local
resistances, the diameter of the pipes, etc.) shouid be determined,
the factors affecting the main parameter of the characteristic S.

IL. The task of the work.

1. Remove the characteristics of the network with one and
several consumers and compare the results.

2. Determine how the number of consumers affects the
characteristics of the network.

3. Analyze the dependence of P on V, ie, consider the function
P=1{(V).

4. Draw up a report on the work done.

III. Description of the installation.
The installation intended to obtain the network characteristics

(Fig. 6.1 and 6.2) consists of a branched network . with three
consumers (6), various fittings and measuring devices. In the role of
the consumer, radiators are located on three floors. The flow of
water in the network under various conditions is created by a tank-
meter (7). The pressure variation in the network is measured by

pressure gauges (D, D2, D3).
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Fig.6.2 Scheme of the laboratory installation.

IV. The order of work.

1. The system is filled with water.

2. All the valves open.

3. The zero state of the pressure gauges is checked.

4. The results of observations are summarized in Table 6.1.
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Table 6.1

Changes h, G, Vv, AP, |LgV [LgAP
Ne Hmm. | % | » Pa
) water | P | howr | L
1 2 3 4 S 6 7 8

5. To remove the characteristic with one consumer, it is
necessary to disconnect the remaining consumers. To do this, the
valves on the supply and return lines are closed. Those. Oniy 2.4
valves remain open, the rest are closed.

6. The working valve of pressure gauge D, opens.

7. The valve I is slowly opened. A certain water flow is set.
According to the pressure gauge Dy, the pressure loss in the network
is determined. It is recommended to carry out measurements at least
7 times. The manometer reading Dy is recorded as the values of h in
the table, columns 1, 2.

8. To remove the characteristic with several consumers, the
valve 1 closes and then the other consumers are connected.
Subsequent actions are similar to the previous ones with one
consumer.

V. Processing the results

1. Determine the water flow and pressure loss in the first
measurement. ‘ _

2. For convenience of calculation of the resulted resuits of
measurements the water discharge accepted under the schedule is
carried to the column 3 of the table 1.

3. For each mode, the volumetric water flow is determined by
the formula V =2, (p = 999.7%, t = 10 ° C), "_and carried to
I i howr
graph 4.
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4. Pressure loss in the network under investigation is
determined by the formula:

kg
AP = hsystem. " Ywater., —;n_l’-
where
hsystem - pressure loss taken directly from the readings of the
manometer mm water.

Twawe- 1S the specific gravity of water in a manometer, ﬁ;,

the value of which is determined from the tables at a2 known water
temperature.

The resulis of the calculations of AP are deleted in column 8.

5. Based on the experimental results, a graph of the function P
= (V) is constructed. The graph is constructed from the values of
graphs 4 and 5 of Table 1.

Graphs of network characteristics with one or more consumers

- are drawn for comparison in different colors.

6. To determine the dependence of P on V by an analytical
method, ie, consider the function P = f (V), calculate the logarithms
of the values of V and AP, and write them into columns 6.7. In
logarithmic coordinates, a graph of the function AP = f(V) in Fig. 2

As a result, straight lines are drawn: through the point to the
separating section "a" and the straight linc forming the angle & with
the abscissa axis. Each point on these lines must correspond to the
expression:

IgAP=o+ga-lgV

The value of "o" can be cither positive or negative, & = SV; if
we note that tga =k , then we get:

lgAP=1gS+klgV
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Having completed the corresponding  mathematical
transformations, we obtain AP=SV* and construct the graph of this
expression. The values of AP are reduced to column 8 of Table 6.1.

ViL The report on the work consists of:

1. Brief description of the work.

2. Schematic diagram of the installation.

3. Test table.

4. Processing the results of the experiment ..

5. Analysis of results when one or more consumers join,

VI Questions:

1. By what regularity does the resistance of the heat network
change? _

2. What is the characteristic of the network? N

3. On what parameters does the network characteristic depend?

4. How does the number of consumers influence the
characteristics of the network?

5. What is the specificity of the analytically defined network
characteristics?

7 - LABORATORY WORK.
DETERMINATION OF THE HYDRAULIC RESISTANCE OF
PIPELINE FITTINGS

Objective: To develop a methodology for the practical
determination of hydraulic resistance of pipeline fittings. To
familiarize with a mode of work in the virtual variant.

Support words: heat networks, pipeline, fittings, hydraulic
pressure losses.

Necessary equipment: pilot installation, pressure measuring

devices, computer, projector.
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To carry out laboratory work it is mecessary to study the
following literature:

1. Heat meters, steam meters, water meters, heat quantity
calculators, coolant for commercial accounting. Issue - 3. M., MEI -
2001.

2. Operating rules and safety rules for the operation of heat-
consuming installations and consumers' heat networks. - M.,
Energoservice - 2001.

3. www.ziyonet.uz

Duration of work - 2 hours.

L Informations

The armature of energy pipes is divided into the following
groups according to its purpose: stop, control, safety control valves.

According to the control scheme, the valves can be controllied
manually or via an electric drive at the installation site or remotely.

Adjusting valves are controlled manually or through an electric
actuator, hydraulic actuator or pneumatic actuator. These valves are
controlled manually or according to the impulse received by the
servomotor remotely and the necessary parameters are automatically
adjusted.

The principle of operation of safety valves is automatic, based
on electric or electromagnetic, steam or hydraulic actuator. ‘

Pipe fittings are selected according to the conditional pressure
of the Reand or according to the nominal bore diameter Deond.

According to the design principle, the valve is divided into:
disk and membrane. With a pressure not exceeding 1.3 MPa and a
temperature not exceeding 300 © C, the use of cast iron fittings is
allowed. At elevated parameters, the valve body is made of carbon
and heat-resistant steel, or specially designed valves are used.
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At low and medium parameters of the working fluid, the
armature is attached to the pipes and equipment with the help of
flanges. With elevated and critical parameters of the working fluid,
it is recommended to use welding when installing fittings on
pipelines.

For thermal insulation of reinforcement materials are used in
the austenite class and provide rigidity, protection from erosion and
corrosion, and increased strength.

I1. Objective

1. Practical determination of the values of the hydraulic
resistance S; of the valve and the coefficient of local resistance Sy,
depending on the degree of openness of the reinforcement.

2. The construction of graphs of the functions S, =f(P) u S; =
¢ (P). The obtained graphs are compared with the graphs given in
the literature. '

Determination of the dependence of the change in water flow
on the degree of openness of the armature and the absorption of the
graph of the function V = f (P).

11 Description of the installation.

Schematic diagram of the installation is shown in Fig. The
working body is water. The water, passing through the tank - meter
is fed to the test fixture A.

The pressure drop in the test fixture is measured by the
manometers [); and Ds. The pressure drop in the system is shown by
the manometer D.

IV. The order of work.

1. The system is filled with water.

2. The number of valve turns from "open" to "closed” position
1s checked.

3. The two valves must be closed.
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4. Manometers are connected to the network and their zero
state is checked.

5. During test 3, the valve closes quietly after setting a certain
mode. The test is recommended to be carried out 8-19 times, for
example the degree of opening of the valve 0.25, 05, 0.75, 1, 1, 5, 3,
4, 6, as well as when the valve is fully opened. Then the test is
carried out in the reverse order, while the readings of the
manometers are recorded and recorded in columns 4,5,7,8,11,12.

IV. Processing the results

1. Pressure loss in the valve «A», hy is determined by the
following braze:

According to the pressure gauge D», the value is determined:

APy=hithg=Hs Yvmeer

but according to the manometer Dj,

AP3=ch;thy=HzY water.

If these equations are jointly solved, we get:

= (H 3 aHz)yc
1-o
where: Hz and Hx — D3 and D; average value of indicators of
manometers mm. of water.
Tsys - specific weight of water at a temperature of 12+16°C;

h

"

H; - loss of pressure in the pipe on a section of length L; o =-II:,

the values of | and L are taken from the installation diagram.

2. The calculated values of hy are entered in column 10 of the
calculation table.

3. Water flow Guaer is determined by the tank-meter and
recorded in the column18.

4. The value of Sy is determined from the following
expression:
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- 2g [
where,
s, = 2gk,.1
Y. W

where: h - loss of pressure at local resistance, Pa or mm of
water.

. .oom
@ - fluid velocity, —.
sec
. m
g - acceleration of fall, —7,
sec

kg
Twarer - is the specific weight of water,. m

According to the equation of continuity of the flow, we express
the velocity through the flow of water:
4G

o= 3
3600 -7, - Pd
d = 26.4 mm - diameter of the test fixture,

kg
G - water flow, , y

=~ dp - pipe diameter m,
5. Substituting g = 9.81 secl“ we obtain the expression for the

local resistance of the reinforcement:
1,565 -10® b, -d* Y.
= e
The values of S m defined above are written in column 20.
6. The hydraulic resistance of the reinforcement S, is
determined from:

Si
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3
Where V is the volume flow of water, ”'T

Installation resistance:

—-—_ ¢

ois T prZ

7. For certain values, we determine the dependence of water
consumption on the degree of openness of the reinforcement by the

oL R
VVS, /S +5,/8
where V, Sise water flow and installation resistance when the
valve is fully opened.
S5'- resistance of the valve with full opening of the valve,
Sa - resistance of the valve when the valve is not fully opened
Specific values of hust, hing, V' u V are written in columns 17,
19 and 32 and build the following graphs:
A) the dependence of the resistance coefficient Sm on the
degree of openness of the reinforcement;
B) the dependence of the coefficient of resistance Sa on the
degree of openness of the reinforcement;
V) the dependence of the water discharge V on the degree of
openness of the reinforcement.
V. The report on the work consists of:
1. Brief description of the work.
2. Schematic diagram of the installation.
3. Test table.
4. Processing the results of the experiment.
V1. Control questions:
1. What determines the hydraulic resistance?
2. What concerns [ocal resistance?
3. What determines the hydraulic resistance of the
reinforcement?

formula:
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4. What parameters determine the hydraulic resistance of the
vaive?

_ Table -7.1.
[ 0 Hs Hp Hp < ]
mwn HG mm HE ® e HG o G § = ~E % =
5 IR
'\Z N £ ¢y )
il
£ An An An experience An
;&' experience exper experience
% lemee
B ]
gu mnn % I ryu I|\o
- . . &
i H ¥ g
§ g
3 = 3
SRS DR [ S
Y| 2 3 |41 5 6 1718 $ e | 117 |12 SHI3V M4 IRS | 16 JER7 | 1Ig Hie [ 20 | 2

8- LABORATORY WORK
CALCULATION OF THE II-SHAPED COMPENSATOR

The purpose of the work: the purpose of the work is to
familiarize with the method of calculating the U-shaped
compensator.

Support words: heat, heat supply, heat network, settlement
area, compensator, heat loss, insulation of pipelines.

To carry out laboratory work it is necessary to study the
following literature:

1. Heat meters, sticam meters, water meters, heat quantity
calculators, coolant for commercial accounting. Issue - 3. M., MEI -
2001.

2. Operating rules and safety rules for the operation of heat-
consuming installations and consumers' heat networks. - M.,
Energoservice - 2001.

3. www.ziyonet.uz
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Duration of work - 2 hours.

I. Information

To prevent the displacement of heat pipes when applying heat,
fixed supports are used. However, in the absence of consumers of
heat between the fixed supports, the heat pipe experiences large
stresses leading to their deformation. Various devices are used to
compensate for heat lines or prevent their deformation. (Fig. 8.1).
according to the principle of operation, they are divided into two
groups: 1) radial or bending devices, i.c. thermal lengthening of
pipes is compensated by bending or deflection; 2) axial annular or
elastic devices, i.e. thermal extensions are offset by telescopic

displacement.

Fig.8.1. Types aof compensation installations:

a — natural compensation; b-S-shaped compensator; v-
extension P - shaped compensator; g-like equilateral compensator (v
= h); d— fiexible lyre-shaped compensator; e-like him gently
bending; j-w— shaped compensator; z-lens compensator.

Tasks:

1. Measure the specified compensator (metering probe

(Fig.8.2)).
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2. To draw the wiring diagram of the compensator.
3. Make conclusions, issue a report.
Initial data

Fig. 8.2. The compensator circuit

Basic parameters of the U-shaped compensator
- Quter diameter of the pipeline Dy m;

- compensator outreach H, m;

- modulus of normal elasticity E, Pa;

- width of the compensator B, m;

- wall thickness of the pipeline 5, m;

- coolant temperature t, °C;

- angle of the branch sector a, deg;

- distance between fixed supports Ly, m;

- allowable bending stress ag, Pa.

Method for calcnlating the II-shaped éompensator
[.Determine the bending radius R, m,

R=1,5D,
2. The coefficients m, n, p
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m= R
L ,—2R—-B
n — 2R
_B-2R
b R

3. The radius of the cross-section of the pipe (in the middle of
the wall thickness)

4. The parameter h

(1+etga)d
h=t—
TCP

5. According to the theory of Karman, the bending stress under
the action of bending moments of equal magnitude in the bent pipes
is several times larger than in straight sections, so a correction
coefficient m,, depending on the parameter h, is introduced into the
calculation. For welded taps

_ 0,9
My = 087 _

6. Calculate the coefficient of the pocket for welds

hEIG
1,52

7. Determine the internal diameter of the pipeline
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D, =D, -28
8. Compensating ability of the U-shaped compensator is
calculated
Al, = L,t107°
9. The specified length of the compensator axis
L, =(2n+2m+ p+(6.28/ k)R
10. The coordinates of the elastic center are found. Since the
U-shaped compensator is symmetric, the elastic center (point S in
the figure) lies on the Y axis, that is, x. = 0 m, and y; is calculated
from the formula

2
ysz[é—%ﬁ 314 m+m +2m+p(m+2)]R .
k k L,

11. The moment of inertia of the elastic line of the axis of the
compensator relative to the axis X.
[9 42 10,28m 3, 14m°
e =

+ -+ +0,67m?
k % k me

—2m*+2m+pim+ ZEE}R*‘ ~Lp¥s

12. The moment of inertia of the pipeline cross-section is
calculated

m(D; — D7)
64
12. The force of the elastic restraint of the compensator

AIEj
jxs

x
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13. The moment of resistance of the pipeline is determined

(D! - p}
< FOL— D)
32D,
14. The maximum bending moment acting in the upper part
- of the compensator (on the straight segment at the point where the
bend starts) is calculated,

Myor = P.(H—¥,)

16. The bending stress is [ocated on the curved sections of the
expansion joints

M mex T
W

o =

The resulting bending stress ¢ is compared with the calculated
stress o k.
The condition

OK=> 0o

Based on the results of the calculations, make a summary table
with the parameters of the U-shaped compensator. Conduct an
analysis of the results, draw conclusions, drawing a report.

The report on the work consists of:

1. Brief description of the work.

2. Schematic diagram of the installation.

3. Processing the results of the experiment.
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ILOVALAR - IIPHJIOKEHHS - APPLICATIONS

1-ilova.

Turli harorat shkalalari orasidagi nisbat

Shkalalar Selsiy sl::;::::i F::::;E:?’t Reomyur
ning nomi | shkalasi, t,°C v o |shkalasi, t,°R
T,°Ra &,
Selsiy
Szhka]aSi, - E-PR.:- 23315 P‘JL—;;E l ,25t0R
°C
Renkin o o
shkalasi, L8(t (13;-+273, ) t°(p+;59,6 l,ig;§51t5R+
DRa ) y )
F.
arangeyl | 8°C+32 | t°Ra-45967| - Sk
shkalasi “@ 4
Reomyur 5 rop gl
shkalasi, 0,8t°C 0.8, T Ra - 21313 ;—(;“go-32) -
°R
IIpunoxensne-1
3aBHCHMOCTH MEXKy HOK23aTeJSMH TeMIepaTyp Ha
PAINHYHBIX HIKAJIAX H3IMEPEeHUN
H Ixana IIkana Iikana IlTkana
ANMEHOBA | flenbcus, | Pemkmma, | ®apanreii | Pemiopa,
HHE IMKANbL o o o o
,°C T.,°Ra 1a, t,° t,°R
Hlxana 3 re-312
L[GJ'IBCPU[, oC - s he 8 l,ZStOR
Ikasna o o o
el ] B B
ORa b ) 3 )
lkana
. t°Ra— 9
() a °C+ - I
) apadredTa | 1,8t°C+32 459,67 R
P
Ikana o 08CT°Ra——271 4 .
Pemiopa, °R 0,8t°C 9 S(0-32) -
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' 1- application
Dependences between temperature indicators on different
measurement scales

The

Scale Celsius, The Ranl:me Farangate The scale
name t,oC Scale; Scale ofR.emur,
T,°Ra Lo °R
s @ ‘
gelsms, . 2ropa-ruis !:“;j;—}z 1,25¢°R
Raing | LAECH273, ) (°g+459.6 "S(éfﬁ
scale,°Ra 15) 7 27315)
The
Farangate l,8t°C+32 toRa—459__67 _ -:—:"R
Scale @
The scale P
‘ of 0.86°C O,MngRa—-E'B,! %W_ o )
Remur,°R
2-ilova
Suvning fizik parametri
0 Vi z
t,°C 3 2L o P,
0 0,584 17.89-107 1347
20 | 0,595 10,06107 7.03
40 0,622 6,59-107 4,35
60 0,649 4,78-10°7 3,02
80 0,666 3,65 107 2,225
100 0,684 2,95-107 1,748
120 0,685 2,52-1¢7 1,472




Tipunoxenue - 2

DuzHiecKHe nmapaMeTphi BOALI

t,°C , f*z v, % P
0] 0,584 17,89-107 13,47
20 0,595 10,06-10°7 7,03
40 0,622 6,59-107 4,35
60 0,649 4,78-107 3,02
80 0,666 3,65-107 2,225
100 0,684 2,95-107 1,748
120 0,685 2,52-107 1,472
2- application
Physical parameters of water
t,°C 4y —= V%’ P
0 0,584 17,89-107 13,47
20 0,595 10,06:10°7 7,03
40 0,622 6,59-10°7 435
60 0,649 4,78-10” 3,02
80 0,666 3,65-107 2,225
100 0,684 2,95-107 1,748
120 0,685 2,52-107 | 1,472
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3 —~ilova

Turli kaloriyaga asoslangan issiglik birliklarni MKGSS va S1
tizimlar orasidagi bog‘lanishlar

0,981 bar = 98066.,5 Pa =
0,1 MPa (10 mm.suv.ust)

Miqdor og‘lanishlar
MKGSS birliklari va SESI tizimining birliklari vaj
tizimining birliklar a’ro KGSS birliklar a’ro
Bosim 1 kge/sm? = 7356 N/m’=1Pa=

mm.sim.ust = 1 tex.atm == 1,02-10" tex.atm =

= 107 bar = 7,5 mm.sim.usiI
= = 0,102 mm.suv.ust

Ish va energiya{l kgcm = 9,81 DJ 1

1 kkal= 4,187 x 10° Dj

Vtsoat = 3,61 x 10° Dj

1Dj=1NM=0,102 kgkc
=278 x 107 kVtsoat =
= 2,39 x 10 kkal

Quvvat

1 kegk/c = 981 Vit 1
Ve=4,19%x10° Vt

1 Vt =Dj/s = 0,102 kgkm/s
0,86 kkal/soat
1 MVt = 0,86 Gkal/soat

Issiglik miqdoriL!( kat = 4,19 Dj il Dj = 0,239 kal = 239 x
Vtsoat = 3,6 x 10° Dj|{10 kkal 1 kVt = 860 kkal
1 Gkal/soat = 1,163 MVt
Solishtirma {1  kkal/(kr°C) = 41901 DiAkg°C) =
issiglik sig‘imi Dj/(kg°C) = 0,239 x 102 kkal/(kg°C)
Jssiqlik ogimi le(kalls = 4,187 VvVt Hl Vt = 0,239 kal/c = 0,86
al/soat = 1,163 Vit kkal/soat
Issiglik berishl kal{(sm2s°C) = =l Vt{m?*°C)=
tish r11900 Vt/(m*°C) = 0,239 x 104 kkal/(sm?
Fou;aﬁisienﬂari 1kkal/(m?soat°C) =°C) = =0,86 kkal/(m?
1,163 Vi/(m*°C) soat°C)
siglik I kal/(scm°C) = 418,71 Vt/{{im°C) =
‘tkazuvchanli Vt/(m2°C); = 0,239-10" kal/(ccm®C) 5
koeffisienti |I kkal{ soat m°C) = == (2,86 kal/( soat m°C)
1,163 V/(m°C)
Yoqilg* yonishjl kkia/kg = 4,187 kDj/’kg [l Djkg = 0,239 x 103
issiqligi kkal/kg _
Shartli 1 kg/kkal = 4,187 kg/kGj|l kg/kDj = 0,239 kg/kkal 1
voqilg‘ining || kg/(kVtsoat) = 2778g/MDj=0,36 g/(kVtsoat)
solishtirma 7/ M)
arfi




HNpuaoxenn 3

CooTHoUIEHHE MEXKAY TEMLIOBLIMH eHHHUAMME, OCHOBANHBIMH
Ha xanoput, egununamy ciuctembl MKT'CC u eanunnams
cucrembl CH

CHAYHHA OOTHOIIEHHE MEXTY
e THRALIAME cucTeMbieKMHHLIAME cHctemsl CH H
MEKI'CC u cucremolt CH  icucremoit MKECC
Mannerue 1 krc/em® = 735,6 mm prjl HiMP =1 Ma=
cr. = 1 arm. Texd. = 0,981 1,02-10"% arm. Texn. =
Bap = = 98066,5 [Ta = = 107 Gap = 7,5 MM pT. cT =
= 0,1 MIa (10 m Boi. cr.} F 0,102 MM Bop. CT.
PaGoTa i xrem =981 ok 1 xBryjl Jix = 1 Hv = 0,102 xrcm
YHeprus 3,61 x 10° Tk 1 xxan ===2,78x 107 kBTu =
187 x 10° Jix E 239 x 10 kican
MouocTs 1 xrew/c = 9,81 Bt [jl Br = w/c = 0,102 xrcm/c
kavc=4,19x I® Br == 0,86 xxan/y
1 MBT = 0,86 I'kan/u
Konuusecrso I kan=4,19 [x 1 xBru =1 Hx = 0,239 xan = = 239 x
TeILTOTHL 3,6 x 10 /Ix 1 I'kan/y ={10* kxan | kBt = 860 kkan
1,163 MBT
enbHaA I xxan/(xr°C) = 41901 Ix/(xr°C) =
TEIUIOEMKOCTS (xr°C) 0,239 x 10 kxan/(kr°C)
Tennosoii i xar'c = 4,187 Br 1jl Br = 0,239 xan/c = 0,86
INOTOK Lxxa.n/q =1,163 Bt an/u
Kosgpduument |1 kan/(cm’c®C) = = 41900 Br/(M*°C) =
NI0OTAAYH, BT/(MZ"C) 0,239 x 10" xxan/(cm?c°C)
remionepenaun || kxkan/(M™°C) = = 1,163 = 0,86 kxan/{M*4°C)
B1/(M*°C) B
Kosgdunpuenr || gan{cem®C) = = 418,71 Br/i(m°C) =
Tennonposoato Br/(m2°C); 0,239-107 kan/{cem®C) = =
CTH 1 kxkan/(am°C) = = 1,1630,86 kan/{um°C)
BT/(M°C)
Temnora 1 kxan/xr = 4,187 «J{#/kr Ll(mi[/mlxr = 0,239 x 109
Cropanua K
TOILTHBA o
'V aenuHE 1 kr/kxax = 4,187 kr/ 1 xr/x]lx = 0,239 xr/kxan 1
pacxon, 1 xr/(xBray = 277.8c/MIx = 0,36 r/(kB1v)
lycmopHOro Tton-f/MJGx
HBa T
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3-application

The relationship between thermal units based on calories,
ICGSS system units and SI units

alue [The relationship between
nits of the ICGSS systemjunits of the SI system and the]
N d the SI system HCSSC system .
Pressure I kgf/cm2 IN/m2=1Pa=
= 735.6 mm Hg. Art. = 1.02-10" atm. tech. =
= 1 atm. tech. =0.981 bar = 10 bar
= 98066.5 Pa == .1 MPa= 7.5 mm Hg. st
(10 mm of water, Art) = 0,102 mm of water. An.
Work andll kgem = 9.81 J 1 kWh =1J=1Nm=0.102 kgcm
energy 3.61 x 106 ] 1 kcal = 4.187 xi= 2.78 x 10-7 kWh =
1037 = 2.39 x 10-4 kcal
ower [ kgsm/s=981 Wlkecal /st W=I/5=0.102kgecm /s
=4.19x 103 W = (.86 kcal / h
1 MW = (.86 Geal / h
Quantity offl cal =4.19J } kWh = 3.6 x}l ] = 0.239 cal = 239 x 10*
heat 10° 5 1 Geal /b= 1.163 MW Kkcal 1 kW = 860 kcal
pecific heatll kcal / (kg ° C) = 4190 T 1 J/(kg°C)=
(kg ° C) F0.239 x 10- keal / (kg ° C)
eatflow |[lcal/sec=4.187 W L kcal f1 W = 0.239 cal / s = 0.86
h=1163W cal /h
Coefficient jl cal /{(cm?c°C)= IW/(m2°C)=
of heat=41900 W / {m? ° C) = (.239 x10* keal / (cm?c ©
transfer, 1 keal / {m*h ° C)= )=
eat transfer =1.163 W / (m? ° C) 0.86 keal / (m*h ° C)
Coefficient |l cal/{cm°C)= [W/(m°C)=
of thermal=418.7 W/ (m?° C); =0.239-10% cal / (¢cm ° C) =
conductivity |I kcal / (hm ° C) = 0.86 cal / (hm © C)
=1.163 W /{m"° )
Heat ofl kxan/kr =4, 187 xJIw/kr |l Ow/xr = 0,239 x 107
combustion KKan/kr
of fuel
Specific 1 kg /kcal = 4,187 kg / kJ 1] kg / kJ = 0.239 kg / kcal 1
consumptionkg / (kWh)=2778g/M] [g/MJ=0.36g/(kWh)
of referenc
fuel
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4 -

ilova

Yer to‘la va binolarning texnikaviy yer to‘lalarda

joylashgan izolyatsiyalangan issiqlik quvurlarning issiqlik
berilishi.
(izolyatsiyaning samaradorlik koeffitsiyenti 0,75 bo*lgan holda)

F~To, Bhartli o“tish diametris, mm bog‘lik holdagi izolyatsiyalangan 1 ml
°C lissiglik quvurlaming issiglik berilishi Vt/m (kkal/soat m)
15 o 5 B2 4o B0 b5 (80 [100 [i25 150 P00
S0 13 16 Ro P4 7 B3 o 45 B3 S [16 [0S
11,213,8 [17.2 06 23,2 8,4 Ba4 B87 56 55.9 65.4 903
55 IS I8 p2 p7 30 P6 Ps Is1 60 73 86 [lI8
1291155 |18,9 232 25,8 31,0 38,7 43,9 [51,6 2.8 [74,0 [101,5
60 [16 RO P4 B0 B4 W1 50 ;57 67 B8 6 [132
13,8(17,2 20,6 25,8 29,2 35,3 43,0 49,0 |57.6 [75,7 82,6 [113,5
65 |18 22 p7 PB4 7 WS 5 B3 [75 Bl (106 [146
15,5118,9 23,2 292 31,8 B8,7 U7,3 [54,2 64,6 (78,3 P1,2 [125,6
70 PO p4 PO B6 [ S0 KO 9 [83 /100 [116 [160
17,220,6 258 31,0 35,3 43,0 [51,6 (59,3 [71.4 86,0 098 (1376
75 22 BT B3 W0 W4 5 S (75 PO {109 127 175
18,9232 P84 344 378 U723 559 64,5 [77,4 93,7 {109,2150,5
80 P4 P9 B5 U3 us 59 1 Bl B8 (119 [t37 [189
20,6 24,9 BO,1 37,0 41,3 50,7 [70,1 69,7 84,3 [102,3]117,8{162,5
85 6 Bl B8 W7 152 63 [7 B8 106 |128 148 P04
22,4267 B2,7 U0.4 44,7 542 66,2 (75,7 91,2 [110,1127,31754
00 D8 B4 W1 50 56 |7 B3 95 [113 [137 [159 219
04,1292 353 43,0 482 [57,6 71,4 81,7 97.2 [117,8)136.,7,188,3
95 30 {36 M4 |53 6o [72 B9 [101 121 [147 [170 Ejéi"
D5.8[31,0 B7,8 45,6 51,6 61,9 [76,5 186,9 [104,1126,4146,2001,2
100 B2 B8 W7 557 b4 77 P5 [108 129 [156 |18 P50
27,5132,7 40,4 49,0 55,0 66,2 [81,7 92,9 [110,9]134,2/155,7215,0
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Mpuaoxenne - 4

Tena00TAaa H30AMPOBAHHLIX TENNOEPOBOIOB B

NoABANAX M TEXHHYIECKHX MOANOILAX 3JaHHI (Nph
ko3 PpuunenTe 3QpPeKTHBHOCTH H3oAAUMH §,75)

T 5

f“fo, [Temnootaasa 1 M 30nHpoBaHHoi TpYOH, BT/M (Kka/u M), npy
°C [nHaMeTpe
CTOBHOTO POXOAa, MM _ o
15 R0 p5 B2 k0o 56 65 80 [100 {125 150 P00
50 |13 |16 PO D4 B7 B3 40 @5 B3 65 [16 1105
11,213,8 |17,2 p0,6 23,2 D84 34,4 38,7 W56 559 |65,4 90,3
55 (15 (18 D2 BT B0 B6 @5 51 0 (13 86 (118
12,9155 [180 232 5.8 31,0 88,7 43,9 51,6 62,8 ﬁz&,o 101,5
60 16 po R4 Bo B4 ar B0 57 67 88 96 |i32
13,8172 0,6 25,8 292 353 U3.0 49,0 57,6 {75,7 82,6 (113,5
65 (I8 P2 D27 B4 (37 W5 S5 63 [75 Bl 106 [146
15,5 18,9 23,2 29,2 B1,8 38,7 U7.3 [54.2 [64,6 [78,3 91,2 [125,6
70 R0 P4 Bo PBe 1 o o 69 B3 [100 116 [160
172006 P58 81,0 35,3 13,0 51,6 |59,3 71,4 186,0 99,8 [137,6
Fz 27 B3 Mo W4 55 s [15 PO [t09 127 (175
189232 284 34,4 (37,8 47,3 559 |64,5 77.4 93,7 [109,2(150,5
0 P4 ps Bs W3 W8 [9 11 i Es 119 137 [189
20,6 24,9 30,1 57,0 41,3 50,7 [70,1 69,7 84,3 1102,31117,8]162,5
85 D6 Bl B8 W7 52 63 [77 88 [106 128 (148 P04
02,4 26,7 2,7 40,4 44,7 54,2 [66,2 [75.7 191,2 [110,1{127,3(175,4
50 P8 R4 M1 [0 |56 |67 B3 PB5 113 137 [159 219.
04,1292 B5,3 43,0 U82 57,6 Fu 81,7 97,2 1117,81136,7/188,3
95 EO 36 w4 53 60 2 B9 fto1 121 147 jiTe 234 )
| pss Ei,o 31'1?5‘[537,53”51,53" 61,9 76,5 1869 1104,11126.4]146,2201.2
100 B2 B8 W7 57 2 77 ©5 |08 (129 {156 (181 1250
}27,5 12,7 40,4 49,0 55,0 66,2 81,7 92,9 110,9]1342(155,7215,0

146



4- application
Heat transfer of isolated heat pipes in cellars and fechnical
underground buildings (at an insulation efficiency factor of

0.75)
/o, [Heat transfer 1 m of insulated pipe, W / m (kcal / h m), with"a!
*C diameter
conditional pass, mm
15 R0 25 B2 40 550 65 80 |100 (125 (150 P00 |
50 3 Ji6 20 R4 27 B3 WO W5 53 65 76 [105
11,2[13,8 [17.2 20,6 23,2 28,4 4,4 138,7 ¥5,6 [55,9 65,4 903
55 |15 18 P2 27 B0 B6 ps [ks1 60 73 |86 118
12,9055 189 232 58 B1,0 B8,7 439 516 K28 Lm,o 1015
66 16 PO P4 po B4 W1 S0 57 BT B8 6 {132
13,.8117.2 20,6 5,8 29,2 B5,3 43,0 49,0 57,6 75,7 }82,6 1135
65 18 P2 P7 Bsa B7 W5 55 3 75 Pp1 106 D46
15,5(18,9 53,2 09,2 31,8 38,7 47,3 54,2 64,6 [78,3 912 {1256
70 PG 24 B0 Pp6 KWI |50 B0 69 |3 [100 [116 [160
172206 5.8 B1,0 35,3 43,0 51,6 [59,3 71,4 86,0 99,8 [137,6
75 P2 R7 p3 M40 M4 55 5 75 PO 109 1127 |175
1891232 P84 B44 378 W73 1559 |64,5 77.4 93,7 109,2]150,5
80 P4 P9 p5 W3 Mg 59 71 81 P8 119 [137 [189
20,6 24,9 30,1 B7.0 41,3 (50,7 70,1 69,7 84,3 1102,3[117 8(162,5
85 D6 1 B8 M7 52 63 [77 188 [106 {128 [148 P04
D24D6,7 32,7 40,4 44,7 542 66,2 [75,7 1,2 [110,1)127,3[175,4
90 8 g4 1 50 56 67 B3 95 13 (137 (159 R19
24,1292 35,3 #3,0 48,2 57,6 [71.4 [81,7 7,2 [117,8]136,7/188 3]
95 B0 36 W4 53 60 [72 B89 [0l [121 147 170 P34
25.8531,0 37,8 456 |51,6 61,9 76,5 186,9 [104,1126,4)146,2P201,2
100 B2 P8 W7 57 B4 [77 P5 108 [129 {156 |81 P50 |
27,5 32,7 40,4 149,0 [55,0 |66.2 81,7 92,9 [110,91134,21155,7215,0
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S-iliova

Turli hil binolarda ichki havoning o‘rtacha harorati.

Bino nomi Ichki
havoning
o‘rtacha

harorati ticn,
. °C
" +- [Mehmonxonalar, yotogxonalar, ma’mutiy binolar. 18-20

Bolalar bog‘chasi, shifoxonalar, dispanserlar, 20
Oily va o‘rta maxsus muasasalar, umumta’lim 16
maktablar, maktab- internatlar, tajriba xonalari, umumiy
ozig-ovqat korxonalari, klub va madaniyat markazlari.
Teatrlar, magazinlar, kir juvish korxonalar, yong‘ingal A
qarshi depolar.
[Kinoteatrlar 14
baﬁljlar 10

Ipunoxenne 5
Cpeanssa TeMnepaTypa BHYTPeHHEro BO3AYXa /JIA 3XAHHH

PA3lTHYTHOT0 HA3HAYCHHH

Hazsanue 3nanus Cpenmss |
TeMIlepaTypa
BHYTpeHHETO
BO3RYXA tuy, °C
TCocTHHULB!, OOLIEXUTHA, ATMUHHCTPATHRHBIC 3aHAN 18 -20
[leTckHe CamEl, SCTH, NOIHKIHHAKA, aMOYIaTOPHH, 20 |
GONBHUIIBI :
IBrICHIHE B CpeJHMe CHeNHaNbHbIe 3aBeACHHUS, 16
0011e06pazOBATENEHEIE IIKONBL, HIKOIB-HHTCPHATHY, '
NABoPaTOpHN, NPENIPEATHA O0LIECTBEHHOIO THTAHHA,
yOnl, AOMA KYJIbTYPhI
€aTpbi, MarasuHbl, IOXKAPHbIE JETi0, Npadeynnie 15
HOTEaTphl 14
apaxHy 10
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5- application

Average temperature of indoor air for buildings of various

purposes
Building name Average
temperature of
indoor air t;,, °C
Hotels, dormitories, office buildings 18-20
Kindergartens, nurseries, polyclinics, dispensaries, 20
dispensaries, hospitals
Higher and secondary special institutions, general 16
education schools, boarding schools, laboratories,
public catering establishments, clubs, cultural
centers
Theaters, shops, fire stations, laundry 15
Cinemas 14
Garages 10
6- ilova

Bino qurilishi joyiuni hisobga oluvch, a koeffitsienti

t, °C0 5 F10 F15 (20 [25 }30 (35 140

-45 150 155

B [R05],6711,45)1,29 (1,17 1,08 1,0 0,95 0,90

,85 0,82 0,80

IMprsoxenne 6

HonpaBounbifi K0>(pHEAEAT g, YIHTHLIBIIOMHIH paiion

CTPOMTEABLCTEA IAAHHA

to, °CY0 =5 +10 }15 (20 |25 130 (35 |40

2 ,05 11,67 1,45 11,29 |1,17 |1,08 {1,0 10,95 0,90

6- application
Correction factor a, taking into account the area of construction

of the buildin N
,°CO 5 P10 K15 20 |25 130 135 40 145 50 S5
a  [2,05]1,67 1,45 1,29 1,17 1,08 1,0 0,95 0,90 10,85 0,82 0,80
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7 - ilova

Turar joy binolarining solishtirma isitish xarakteristikasi

Tashqt Solishtirma isitish | Tashgi Solishtirma isitish
qurilish hajmi| xarakteristikasi go, | qurilish | xarakteristikasi gg,
V,m’ | xkal/(soat*m*°C) |hajmi V, m’| xkal/(soat*m*°C)) |
1958 y. | 1958 y. 1958 y. | 1958 y.
gacha |dan so‘ng gacha |danso‘ng
qurilgan | qurilgan qurilgan | qurilgan
1 2 3 4 5 6

100 0,74 0,92 4000 0,40 0,47
200 0,66 0,82 4500 0,39 045
300 0,62 0,78 5000 0,38 0,45
400 0, 60 0,74 6000 0,37 0,43
500 0,58 0,71 7000 3,36 0,42
600 0,56 0,69 8000 0,35 0,41
- 700 0,54 0,68 9000 0,34 0,40
800 0,53 0,67 10000 0,33 0,39
900 0,52 0,66 11000 0,32 0,38
1000 0,5 0,65 12000 0,31 0,38
1100 0,50 0,62 13000 0,30 0,37
1200 0,49 | 0,60 14000 0,30 0,37
1300 0,49 0,59 15000 0,29 0,37
1400 0,47 0,58 20000 0,28 0,37
1500 0,47 0,57 25000 0,28 0,37
1700 0,46 0,55 30000 0,28 0,36
2000 0,45 0,53 35000 0,28 0,35
2500 0,44 0,52 40000 0,27 0,35
3000 043 0,50 45000 0,27 0,34
3500 0,42 0,48 50000 0,26 0,34
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TIpanoxenne 7
__¥YaeapHas OTONHTENLHAA XAPAKTEPHCTHKA KHIBIX 3JAHHH

HapyxHbIi YnensHad Hapyxnbii Vaenvras
CrpoMTenL- OTONMTENLHAA  |CTPOMTCHhH|  OTONHTELHAA
HBIii 00BEeM | XapaKTepuCTHKA o, | blif 0OBCM | XapaKTEPHUCTHKA g o,
v, kxa/(am>°C) v, M kikan/(um*°C)
3 Ioctpoii- | [TocTpoit Iocrtpoii [locTpoiixa
M Ka A0 |Ka mocie Ka Jo [ocTe
1958 . | 1958 . 1958 . | 1958 .
1 2 3 4 5 6
100 0,74 6,92 4000 0,40 0,47
200 0,66 0,82 4500 0,39 045
300 0,62 0,78 5000 0,38 0,45
400 0, 60 0,74 6000 0,37 0,43
500 0,58 0,71 7000 0,36 0,42
600 0,56 0, 69 8000 0,35 941
700 0,54 0,68 2000 0,34 0,40
800 0,53 0,67 19000 0,33 0,39
900 0,52 0,66 11000 0,32 0,38
1000 0,5 0,65 12000 0,31 0,38
1100 0,50 0,62 13000 0,30 0,37
1200 0,49 0,60 14000 0,30 0,37
1300 0,49 0,59 15600 0,29 0,37
1400 0,47 0,58 20000 0,28 0,37
1500 0,47 0,57 ¢ 25000 0,28 0,37
1700 0,46 0,55 30000 0,28 0,36
2000 0,45 0,53 35000 0,28 0,35
2500 | 0,44 0,52 40000 0,27 0,35
3000 043 0,50 45000 0,27 0,34
3500 0,42 0,48 50000 0,26 0,34
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7- application
Specific heating characteristic of residential buildings

External Specific heating Outdoor Specific heating
building characteristic go, | building | characteristic g,

volume keal /(hm?°C) | volume V, keal {hm*°C)

v, m? Construc| Construc m’ Construc| Constructi
tion up to | tion after tion up to] on after
1958 year.; 1958. 1958. 1958.
1 2 3 4 5 6

100 0,74 0,92 4000 0,40 0,47

200 0,66 0,82 4500 0,39 045
300 0,62 0,78 5000 0,38 0,45
400 0, 60 0,74 6000 0,37 0,43
500 0,58 0,71 7000 0,36 0,42
600 0,56 0, 69 8000 0,35 0,41
700 0,54 0,68 9000 0,34 0,40
800 0,53 0,67 10000 0,33 0,39
900 0,52 0,66 11000 0,32 0,38
1000 0,5 0,65 12000 0,31 0,38
1100 0,50 0,62 13000 0,30 0,37
1200 0,49 0,60 14000 0,30 0,37
1300 0,49 0,59 15000 0,29 0,37
1400 0,47 0,58 20000 0,28 0,37
1500 0,47 0,57 25000 0,28 0,37
1700 0,46 0,55 30000 0,28 0,36
2000 0,45 0,53 35000 0,28 0,35
2500 0,44 0,52 40000 0,27 0,35
3000 043 0,50 45000 6,27 0,34
3500 0,42 0,48 50000 0,26 0,34
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8-ilova

Jamoa binolarini isitish g¢ va ventilyatsiyalashlning g,

-

Bino nomi Tashqi |[Famoa binolarning isitish bo‘yicha
olchov solishtirma issiqlik
bo‘yicha xarakteristikalari
binonig to=-30 °C Vt/(m*C)

hajmi VH, | kkal/(soatm® °C))
ming. m* | isitish uchun gs |ventilyatsiyalas
_ h uchun g |
Teatrlar 10 gacha 0,337 (0,29) 0,447 (0.41)
1. -15 0,314 (0,27) 0,465 (0,40)
L -20 0,256 (0,22) 0,442 (0,38)
L -301 0,233 (0,20) 0,419 (0,36)
IL -30 0,209 (0,18) 0,395 (0,34)
30 dan oshiq
R— —_ e e
Univermag,univer| 5 gacha 0,442 (0,38) | 0,093 ({),08)_T
sam, magazinlar 5,01-10 0,384 (0,33) 0,314 (0,27
10dan oshig| 0,361 (0,31)
Maktablar 5 gacha 0,454 (0,39) 0,105 (0,09)
5,01 -10 0,407 (0,35) 0,093 (0,08)
10 dan oshiq| 0,384 (0,33) 0,08 (0,07)
Tajriba xcnalari Sgacha | 0,430(0,37) | 1,163(1,0)
50-10 | 0,407 (0,35) 1,105 (0,95)
Boree 10 0,384 (0,33) 1,047 (0,50)
Oily o‘quv 10gacha | 0407(0,35) | 0,116(0,10)
{muassasalari, 10,0115 { 0,384(0,33) | 0,093 (0,08)
koliejlar 150-20 | 0349(0,30) | 0,093 (0,08)
20 dan oshiq{ 0,279 (0,24)
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Iipunoxenne 8
Yaennusie TEILIOBhIe XaPAKTePHCTHKH 18 OTONNEHHS § o
¥ BeHTHJISIHM v I8 00MecTBeHHLIX 3AAHMH

Haumenosanue Obnem Y}ICHBH&H TCILIOBAA
3nasus 3MAHUA TIO | XAPakTePUCTHXKA OGIECTBEHHBIX
HapyXHOMY | 3laHuit npu to= -30 °C BTi{m*°C)
obmepy VH, [kxan/(um>°C)]
THIC. M® IS OTONIEHHS ¢ ¢ |14 BEHTHAAIHA
TeaTpst Ho 10 0,337 (0,29) 0,44?("0,41)
2. -15 0,314 (0,27) 0,465 (0,40)
H -20 0,256 (0,22) 0,442 (0,38)
TH. -30 0,233 (0,20) 0,419 (0,36)
bonee 30 0,209 (0,18) 0,395 (0,34)
HUBEPMATH, Ho 5 0,442 (0,38) 0,093 (6,08)
VHHBEPCAMEI, 501-10 (0,384 (0.33) 0,314 (0,27)
arazMHb bonee 10 0,361 (0,31)
Txonst Tlo 5 0,454 (0,39) 0,105 (0,09)
5,01 -10 0,407 (0,35) 0,093 (0,08)
Bonee 10 0,384 (0,33) 0,08 (0,07)
abopaTopHbe Tio 5 0,430 (037) | 1,163 (1,0)
Eopnyca 50-10 0,407 (0,35 1,105 (0,95)
Bbonaee 10 ) 0,384 (0,33) 1,047 {0,90)
Briciuue yaebusie] o 10 0,407 (0,35) 0,116 (0,10)
BaBeICHHAS, 10,01 - 15 0,384 (0,33) 0,093 (0,08) -
TEXHHKYMBI, 15,0-20 0,349 (0,30) 0,093 (0,08)
[KonIe KM Bonee 20 0,279 (0,24)
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8- application

Specific thermal characteristics for heating g0
and g, ventilation for public buildings

155

Name The volume of the | Specific thermal characteristics of
building building general buildings at t0 =-30°"C W/
according to external }—‘ (m’ ° C) [keal / (hm? ° C)]
measurement VH, | for heating qo for
thousand m3 ventilation g,
Theaters Before 10 4,337 (0,29 0,447 (0,41)
3. -15 0,314 (0,27) 0,465 (0,40)
oI -20 0,256 (0,22) 0,442 (0,38)
IV.  -30More 30 0,233 (0,20) 0,419 (0,36)
0,209 (0,18) 0,395 (0,34)
Departm Before 5 0,442 (0,38) 0,093 (0,08)
lent 5,01 - 10 More 10 0,384 (0,33) 0,314 (0,27)
Stores, 0,361 (0,31)
Supermar|
kets,
iShops
Schools Before 5 0,454 (0,39) 0,105 (0,09)
5,01 - 10 More 10 0,407 (0,35) 0,093 (0,08)
0,384 {0,33) 0,08 (0,07)
Laborato Before 5 0,430 (0,37) 1,163 (1,0)
Y corpus 50-10 0,407 {0,35) 0,384} 1,105 (0,95)
More 10 {0,33) 1,047 (0,90) |
Higher Before 10 0,407 (0,35) 0,116 (0,10}
education| 10,01-1515,0-20 0,384 (0,33) 0,093 (0,08)
al More 20 0,349 (0,30) 0,093 (0,08)
institutio 0,279 (0,24)
s,
technical
ﬁchools,
colleges



TJIOCCAPHIA

AHannz —
AHazorHs —

AHANOrHIHBIH —
Abonenrt —

AMODPTHIALHOHHBIC
OTYHCIICHHSE —

banauc —

Bapuant -

Bogomep —
Bomocbpoc —
Bonpocnus —
Bopochabxenye —
Bopoonpecneune —
Bonsnas py6anika —

BoaoTpyoHmii koren —

Bropaunsrii —
Benrinas —

I'pypna —
I'unpasnnueckui
yaap —

I'pywr—

JlaBneHHe —
HoGarka —
Hobapounas Boja —

Jpenaxtan soga —
3arpara—

3apanue —
3aknenka —

IZOHLI LUG‘AT

tahlil
o‘xshashlik,
muvofiglik
o*xshash, bir xil
obunachi
eskirish, tuzish
chegirmalari
barobarlik, tenglik
tur

suv o‘lchagich
suv tashlagich
suv tushirmasi
suv ta’minoti

suvni chuchuklantirish

suv glilofi

suv — quvurli gozon
ikkilamchi —
jo‘mrak -

Guruh

gidravlik zarba

fuprog, yer, zamin
Bosim

qo'shimcha, ustama
qo‘shimcha
gilinadigan suv,
ustama suv

sizot suv

sarf, xarj

vazifa, topshirig
parchin mix
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GLOSSARIY

Analysis
Analogy

Simiiar

~ Subscriber

Depreciation
deductions
Balance

Option

Water meter
Spillway

Weir

Water supply
Water desalination
Water jacket
Water tube boiler
Secondary

The valve

Group

Hydraulic shock

Soil

Pressure
Additive
Additional water

Drainage water
Cost

The task

Rivet



3armnymka —
UcnpaBHocTh —
Hzonanus —

Kanespaps —
Kapkac -
Kosxka -
Knanau -

Kommnexr -
Konbnesasn crRcTeMa -
Kopnyc -

Jlaryun ~

Junps —

JInneiiume norepd —
Maructpans -

Mapxuposka -
MectHoe
COMPOTHBICHHE —
MecTHue noTepH —
Marepnansnnii
OamaHc —
Marepuantao —
Hanop -
HarnerateasHag
TpyOa —
HenpepoiBHbiii —
Haxosaneas —
Harpyska —
Harpysuts —
HepasHoMepHo —
Hopma —
O6opyzoBaHHe —

Tigin

Tuzuklik

ajratib qo‘yish,
yakkalab qo‘yish,
goplama

taqvim

Sinch

bolg‘ash, cho‘kichlash
go‘zg‘alasfuvchan
qopqoq

but —

aylanma tizimi —
tana —

jez -

chizig, yo‘l

chiziqli yo‘qotilishlar
asosiy yo‘l, asosiy
tarmoq

belgilash

mahalliy qarshilik

mabhalliy yo“qotilishiar
moddiy barobarlik,
muvozanatlik

moddiy jihatdan

sigquv

bosim quvurlari

uzluksiz
sandon
yuk, yuklanish
yuklash, yuk ortish
notekis
me‘yor, marom
jihoz, uskuna
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Blanket
Serviceability
Isolation

The calendar
Frame
Forging
Valve

Set

Ring system
Housing
Brass

Line

Linear losses
Highway

Marking
Local resistance

Local losses
Material balance

Material
Head
Pressurc pipe

Continuous
Anvil

Load

Load
Unevenly
Norn
Equipment



ObcnyxkuBanne —
OtBeTBnieune —

OxonyateabHO —

QOKpyrauTs —
OronneHue —
OronnrenbHsii
nepHox —
Or6op -
Obpaborka —

OrmmeTka —
ObGpaTHstit
TpyOOnpOBOH —
Onucanue —
OTKmoOUeHHE —
OTcroiiank —
Ttaporexeparop —

Iarmpytox —
HapoorOoiinbii
IGHTOK ~

Tlonorpeparens —
[Torpeturens —
TloneecHo# —
TInuTa ~

Maxosrit
nojorpesaTelis

ITpouecc —

TTIponomkaTeIBHOCTS —

Ilepenus —
TIpenoxpauntens —

xizmat ko‘rsatish
tarmoglanish,
shaxobchalanish
oxirgi, uzil-kesil,
tamomiia, gat‘iyan,
butuniay
yaxlitlamoqg

isitish

tsitish davri

qaytarib olish
ishlov berish,
ishlamog
belgi, balandlik
qaytish quvuri

tavsiflash, ta‘riflash

uzib qo‘yish
tindirgich

bug’ generatori /bug’
qozoni/

qisqa quvur

bug’ qaytaruvchi
qalqon

isitgich
iste‘molchi -
osma

taxta

cho*qqi isitgich

jarayon

davom etishlik,
davomiylik
qo‘yilish
ehtiyotlagich
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Service
Offshoot

Finaily .

Round
Heating
Heating period

Selection
Treatment

Mark
Reverse piping

Description
Disconnection
Sump

Steam pgenerator

Branch pipe
Steam seals

Heater
Consumer
Suspended
Stove

Peak heater

"Process

Duration

Qverflow
Fuse



Hepgopatiia —

Ipucnocobnenne —

{foscuenne -
Hpoexr —
IIpoekTHpoBarHe —

IpensapuTenbHBI —
Tpeasaputensho —

{lonpaska ~
Hoteps —

IIponysxa -

lpoH3BORATENBHOCTE-

MNoacHenmne ~
Pabouas kamepa —
Pabouce Teno —

PaBeHcTRO
PagHoMepHO —

Pactexarhcs —
Pacxon —
Pacmuputens —
Pesoum —

PeMonT -
PerymupopaHne —

Perynarop -
Perenepatigs —

PernameHT —

' PerynspHbiit —

teshiklik majmuasi
moslama

izoh

loyiha, reja

loyiha tuzish,
loyihalash
dastlabki, oldingi
oldindan, avvaldan,
oldinroq

tuzatish, to‘Idirish
vo‘qgotilish,
nobudgarchilik
puflab/ tozalash
mahsuldorlik,
unumdorlik

tzoh

ish bo‘shligi

ish jismi, ishlovchi
muhit

baravarlik, bir xillik
tekis, bir xil, bir
maromda, bir
me‘yorda

ogib farqalmog
sarf, xarajat
kengaytirgich
tartib, ishi tartibi
tuzatish

sozlash, rostlash,
tartibga solish
sozlagich

tiklanish

ish tartibi, ishni olib
borish tartibi
muntazam, bir tekis
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Perforation
Fitting
Explanation
The project
Designing

Preliminary
Pre

Amendment
Aloss

Purge
Performance

Explanation

Working chamber

Working body

Equality
Evenly

Stretch out
Consumption
Expander
Mode

Repair
Regulation

Regulator
Regeneration
Regrulation

Regular



Cers,
Cezon —
Ceapka —

Ceapsoit WioB ~
CHabxeHnne —
Cnabxars —

Crus —

CnvBuHas TpyOa —
CobcTBeHHble HYAABE

CmecHTenhb —
CMemanHbIH —
CrcreMa —
Cxema—

CMetmnBaronmii
TEMNOOOMEHHHUK ~-

ConpHKoCHOBEHHE —

Cenaparop —
Cenapauus —
CranpapT-
Tennora /rennof -
TennoobMen —
TenncobMenHHK —

Tennoseie ceTH —
TeiooTnava —
TennonpoRoagHOCTL —

TennoycToH4HBOCTE ~

TennoanexrpoucHTpan

L TOLY -
Tennoduramus ~

tarmoq, shaxobcha
mavsum

payvand qitmoq,
kavshar gilimoq
payvand chok
ta’minot
ta’miniash

ogizib yuborish
oqava quvur
xususiy ehtiyojlar

aralashtirgich, kor
aralashtirgich, omuxta
tartibot

. tuzilish chizmasi

aralashtiruvchi issiglik
almashgich

tegib turish, tutush
bo‘lish

Ajratgich

Ajratish

andaza, mezon
Issiqlik

issiqlik almashuvi
issiglik almashgich
/almashtirgich/
issiglik tarmoglari
issiqlik uzutish
issiglik
o‘tkazuvchanlik
issiq barqarorlik

issiglik va elektr
markazi /IEM/
Issiglik bilan
ta’minlash

160

Net
Season
Welding

Welded seam
Supply
Supply
Drain

A drain pipe
Own needs

Mixer
Mixed
Systemn
Scheme
Mixing heat exchanger

Contact

Separator
Separation
Standard

Heat / heat /
Heat transfer
Heat exchanger

Heating network
Heat transfer

" Thermal conductivity

Heat resistance
Cogeneration plant

Heating



Tenmosag H30IALMA —

Tpofinak —
Tan —

Tapenka —
Tepmuu —
Temmneparypa —
Tymuk -
VeraHnoska —
Yxazarens —
VYpoBeHb —
YRAOTHATENS —
YTeyka —

YCTOHYHBOCTD ~
YyacTox —
®opmyna -
XapaxTepHcTHKa —

Yacopoii -
Yeprex —
IHepoxoraTocTs —

Hlur -
Jr1an —
DKCTIMyaTanus —

issiqlik goplamasi
uch yo'naltirgich
nusxa, xil, tur
tarelka, likopcha
atama

harorat

boshi berk
qurilma
ko‘rsatkich
balandlik, daraja
zichlagich

gisman oqib ketish
fyo‘qotish/’
barqarorlik

qism, joy

ifoda

ta‘rif, tavsif, baho,
xususiyat

soatlik, soatga oid
chizma -
dag‘allik, g‘adir-
budirlik, notekislik
qalgon

bosqich

ishiatish, foydalanish
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Thermal insulation
Tee

A type

Plate

The term
Temperature
Dead end
Installation
Index

Level
Sealant

A leak

Sustainabifity
The plot
Formula
Characteristic

Sentry
Drawing
Roughness

Shield
Stage
Exploitation
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MUNDARIJA-COAEPXKAHHE-CONTENT

S0z boshi. ... e eereaeans
Talabalarning tajriba ishlarida rioya qilishlari lozim bo‘lgan
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