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KUPULL

Xo3mprn kyHaa Y3bekuctoH Pecnybavkacmaa wvwnatmnaérraH
HedTb KOHNAPUHUHI akcapuaT K UCMUAA K aThamra CyB Xangall ycynu
K yanaHuamok ga. Ly cabab kyn xonatnapaa KOHHU MLWANATULLNHUHT
pactnabkn paspugaH 6ownab HedpTb bunaH HGupra nyngow cys xam
K a3nb OJINHaAMW. Hedrb, ras Ba CYBHUHT KOHAaru
KOMMYHUKauuanapgarn xapakatm >apaéHuja >sMyabcusa nango
bynagn.

HedTb 6unaH bupra onnHaguraH CyB K atiaMm Ba YHAa 3puraH
Ty3n1ap (QuHWK ca  xsiopugan  Tysnap) K YBYpYyTKasruunap,
pe3epByapaap Ba HePpTHM K auTa uvLwIaw 3aBOANapU YCKyHanapuHu
3aHrnatagn. LyHWHr yuyyH xam kKoHAa HepTHU Tamépnaw TU3NMU
HepTb KOHJAPUHW WULWINATUL TEXHOJNIOTUACUHUHI acOCUN 3NEMEHTU
6ynnb xncobnaHaawn.

KoHga HedpTb Ba rasHM Tamépnaw >apaéHnm K yayk
MaxCyNOTUHU ya4dall, WUUF UL, axpaTuw, HedTHWU CyBCU3NAHTUMPULL,
TY3CU3NaHTMPULW, CTabuanawTupmwl Ba MeEXaHVK 3appadvanapgaH

axpaTtuw bunaH 60fF K .



KoHaa HedTHM Tanépnall MacanacvHu Xaa K UAnW MaK cagmaa
KOHAA Mypakkab MyxaHAMCAVK WHLWOOTAapu Kypunagun. Hedr, ras sa
CYBHU WUFf UW Xamaa Tanmépnaaw Tu3nMm HedT, ra3 Ba CYBHWUHT
bm3mMKaBMN  XOCCanapHM TEXHONOIMK >XapaéHnapHum xucobnaiy,
XKMXO3NapPHU TaHNAWHW acocsall Ba YAapHU UWAATULW MapPOCUMUHN
6enrnnaw 6ynmnya 6unmmra ara 6yanwHm Tanab stagu.

Ywby VYK yB K yAnaHMaja KoHaapja HedTb, ras Ba CyBHMU
MUF W, Tanépaaw Ba y3aTuLW KOHJAapda vwnatunaguraH K yeypaap
TacHNOW; HedTb Ba rasHu Tamépnaw acbob-yckyHanapu; HedTb Ba
rasaHM Yy30K K a y3aTuw; HedTb Ba ra3 K yBypJaapHu xucobnawl
ycynnapu; CyroK AWK y3aTyBuM Marucrtpan KyByphapaary Hacoc
CTaHumnAnapw;, Tabumm ra3 ys3aTyBuUM MarucTpan K yBypaapaaru
KOMMNpeccop CTaHuuanapn TyF pucuga batabcmn  mMabaymor
KeNTUPUAraH.

XKymnagaH Kykaymanok HepTraskoHAeHcar KOHUAA
MaxCyNOT/apHN WWUF v, Tanépnaaw Ba y3aTuw Macananapu 6aéH
3TUJIraH.

HedT Ba rasHm wmuf vw, Tanépnaw Ba y3atuwl Ty3UMAAPUHK
6OWK apuw  yrneBOoAOPOANAPVHN  Tapkubu, ynapHuUHr  Gu3mnk
XOCCaNapyHN 4yKyp YypraHmb, Wuf mw Ba Tanvépaaw Tu3nmuaaru
xmcobnawnapHm ynawtupuwHn tTanab stagw.

LUyHWHr  yuyyH daHHM y3nawTupuwga K yaauamk apatuvl
Makcaanga VYK yB K yANaHMaAa TU3UMHWUHI acoCUU K UCMaapwu
bynunua xmcobnaw muconnapm Kypmb Umkmarat.

YK yB K ynnaHma HedTb Ba ras coxacuparv KacH-xyHap

KosiieXXnapu Tana6anapmra Myfl)KaIIJ'IaHFaH.



1. Konnapaa HedrT, ra3 Ba CyBHM UUF UL, Tanépaall Ba y3aTuLl

Tanép HedT Ba Tabunm ras maxcynornapura K ynmnagurax

Tanabnap

HedT Ba rasHu KoHAa vnf umw, Tavépnaawl Ba y3aTull Y3/1yKCU3
XapaéH 6yamb, O6yHaa K YAYK AaH UMK K @H  MaxCy/J0THW
MCTbEMONUYMIa  XyHaTUWAaH  OAAMH  JaBnat  CTaHAapTaapwu
Tanabnapura MocC xoara KenTUpuL Kepak 6ynaaun.

HedT ep octmaaH umk aétraHmaa y3 tTapknbuaa xap xun Ty3nap,
TOf >KWUHCUMHUWHI Manga 3appadanapu, Tabumin rasnap Ba cyBHU bupra
onmb uvk agu. LUyHUHr yuyH HedT K yAyK AaH UMK K aHUAaH KeWuH
KOHHWHI y3uja MaxcyC TauvéprapavkiaH yTkasnmb Tanép maxcynot
XONVra KenTMpUanNLLIN Kepak.

Tanép HedT MaxcynoTu aasnat cTaHgapTn bynmua mabaym 6ump
Tanabnapra >xxaBob b6epuwmn kepak. HepTHM KOHAA TamépaaHraHAnK
fapaxacura Kkypa yd rypyxra 6yavHagn. AHa Wy rypyxaapHWHT
Tanéprap/ivK gapaxacura K yuunaguran Ttanabnap 1 - >agBanga

KENATUPWITAH.

Tanép HedPT MaxCyIOTUHUHT GU3NK KypcaTKnunapm

1- xxagBan



['ypyxnap
Kypcatkmnunap 1 2 3

1. Xnop Ty3napuvHUHT MUK Aopw Mr/am3 aaH 100 | 300 [ 900

owMacainrn Kepak

. , /0
2. CyBHUHTI Macca MUK aopu, % AaH owMacanrm

05 (10|10
Kepak
3. ToF >uHcm 3appavanapu, % gaH owMacanrm

0,05 {0,05|0,05
Kepak
4. Byf HWHTr TyMMHraHank 6ocmmu, klfa (Mm. 667 66,7|66,7
CnMO6 yCT.) AaH OWMACAUTM Kepak (50'0) (500/(500

Tanép HedT Tapkmbuparn OATUHIYTYPTHUHI Macca MUK AOpw
bynnua K ynmaarmn cuHdbnapra 6ynmHaaw:

1 - kamonTuHryryptam - 0,60% raua;

2 - ontuHryryptam - 0,61 gaH 1,80% raua;

3 - oK opu ontuHryryptaum - 1,80% gaH oK opw.

LUyHWHraek, Tanép Hedt 20°C garun 3nunnrm bynnya xam

K ynnparuv yy
cuHbra byavHagw:

1 - eHrnn 850 kr/m3 rauva;

2 - yptaya 851 pgan 885 kr/m3 raua;

3 - of up 885 Kr/mM3 AaH oK opw.

Xap 6up HedT K a3mb UMK apyBUM KOPXOHa aHa Wy Tanabnapra
MOC K UAnMb TanépnaHraH HePpTHU MCTEebMOAUMra XYHaTULIN Kepak.
Arap >XyHaTuaraH Tanép HedT MaxCy/loTW KK opuia KypcaTuaraH
Tanabnapra xxaBob bepmaca, y xonga UCTebMOAYN TOMOHUAAH HedT

TonwwmpraH KOPXOHara HucbaTaH peknamauund (Maxch'IOTHI/IHF
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cudatcmsanrn Ba OYHMHI HaTudXKacMaa KypwuaraH 3apapHu Tynawl
XaK ngarn gabeo) 6epuin MyMKUH.

HedbTHM cndatmra Kk apab Hapx 6enrnnaHraH, WyYHWHN YYyH Xam
HedT K a3mb UMK apyBuM TawKuaoTaap HePTHU UAoXM HBopuya Hr
cudatam xonga (1-rypyx HaBu) TONWKMPraHu MaK caara MyBoduk amp.

Xyaan WyHUHrAeK, Tabumm rasnapra xam Mabaym Tanabnap
K ynuaraH 6yamb, ynapaaH acocunnapu K ynuaarunapamp:

1. Bogopog cynbdngHuHr (H28) macca muk aopw 0,02 r/m3 aaH
OLLUMAC/ANIL Kepak;

2. MepkanTaHAu OATUHTYTYPTHUHT Macca Muk gopwu 0,036 r/m3
AaH owMacauru kepak?;

3. KuchopogHuHr xaxxm muk gopu 1,0% aan owmacamru Kepak;

4.K atTnk MexaHwuk 3appadanapHuHr muk gopwu 0,001 r/m3 paH
OLLIMaCANru Kepaxk;

5. Tabnnn rasHu nctebMonumra TonwupagmraH >xommaa YHuUHr
LWYAPWHE HYK Tacu LWy >ourjaru ras xapopaTngaH nact 6yamwm
TaK WK NaHraH.

a3 K a31b UMK apyBuUM KOPXOHa XaM UCTebMOYUra
TonwupaamuraH rasvHn oK opuaa KypcatuaraH tanabnapra Moc xonaa

Tanépnaawm wapr.

KoHnapaarn vwnatunaguraH K ysypaap tacHUodM

Xap K aHgan HedT Ba ra3 KOHMAA K YAYK JlapdaH UMK K aH
MaxCyNOTHN Tavéphnawl K ypuamanapurada eTkasull Y4YyH Xap Xun
TypAarn K ysypnaap wwnatunagu. by K yBypnap y3vaaH yTkasaérraH
MaxcynoTn, 6ocumu, Basndacn kabm omuanapra K apab Typam-tymaH

6ynaan.



KoHnapgarn vwnatunaaunran K yBypAapHUHT K ynuaaru yMyMun
TacHUPU MaBXya;

a) YTKa3aéTtraH mMaxcynotm bymmua:

- HepT K yBYypsaapy;

- ra3 K yBypnapw;

- HedTras K yBypJsapu;

- KOHAEHcaT K yBypaapw;

- CYBK YyBypJapu;

- peareHT K yBypaapw.
6) 6baxxapaavraH Basndacura Kk apab:

- WYHaNTUPYBYN K yBYpAapw;

- WWF YBYU K yBYypAaapw.
B) nw 6ocumura K apab:

- Kyunm 6ocumam K yBypaap, 6ocumm 6 Mna aaH oK opu;

- IOK opu 6bocumam K yBypaap, 6ocnmm 2,5-6,0 Mna;'

- ypTa 6ocumau K yBypnaap, 6ocumun 1,6-2,5 Mna;

- nact 6ocuman K ysypaap, 6ocumm 1,6 Mna gaH nacr.

Opatpa ypta 6ocuman K yBypsiaprada 6yaraH K yBypsiap
Ta3nuK Aun, Nact bocumam K yBypsiap Ta3nuk cu3 K yBypaap Aeb
XxncobnaHaaw.

r) rmapaBavik Tapxu bymmua:

- 044AVN K yBYypaap, byHaaun K yBypaap 6up xun gnameTpra ara
6ynnb, yHra 60wWK a K yBypsaap ynaHmaraH bynaau;

*) Uictrepmorum 6uiaH y3apo LwapTHomMa acocnga b6ab3v xo/1/1ap4a
BO4OPO4 CY1b@us Ba MEPKAMTAH/N OJATUHIYTYPTHUHI MUK [OpPuU
FOKOPU BYIraH rabunvi ra3Hu aaoxvga ra3 K yByp/1apu opLanm

erkasnb bepuLura pyxcar 3TUIraH.



- Mypakkab K yBypnaap, byHaanm K yBypaapHu AnameTpu xap Xun
6yanwn, WyHWHrAeK K yBypsaapra 60wk a K yBypaap ynaHraH
6yAnLwn MyMKnH.

4) K ypuanwm 6ynmua:

- ep OCTU K yBypaapwu;

- ep yCTn K yBypaapw;

- XaBOJaH YTKa3waraH K yesypsapu;

- CyB OCTW K yBypJapw.

by TacHn® KkoHnapaa nwnatmnagurad HedT Ba ras Unf uL,
Tanépnaw TM3MMuaary K ysypnapra taannyk am 6ynmb, y3ok K a
y3aTyBUu K yBypJiapra Termwnam amac.

NyHantupyBum K yBypaap K yayk AaH GMPUHUM Fypyx yauarmy
K ypuamanapurada 6ynraH macodaga nwnatmnagu. bupmnHum rypyxmm
ynyarmd - K ypuiamanapvgaH — HedpTHM  UMF MW Ba  Tamépnawl
K ypunmanapurada 6ynraH macodaga Wnf yBUM K yBypaap
nwnaTmaagn.

Ta3nvK N1 K yBypaapAa MaxcynoT K YBYPHW TyAuK Tynampumb
OK aju, Ta3uuK Cu3 K YBYpAapAa K yBYp num TyavKk OyamaraH xonga
OK MLUN MYMKWH.

KoHnappaa HedT Ba rasHM Muf Ul Ba Tanépnatu

KoHnapaa HedT Ba rasHm Uuf v TU3UMKU K YAYK AaH TO HedbT
€K1 rasHu Tamépnaaw K ypuamanapurada bynraH K yBypaap, ya4oB
acbobnapu Ba NMF WL MYHKTAAPUHU Y3 N4umra onagu.

HedTHn K yayk napgaH vnf vw Ba TanépnawHuHr 6up Heua
TU3UMAAPU MaBXxyAa.

Tasvunk anm bapoHsaH - BesupoB nuf nw tmanmm 1946 wunga

Bokynnk MyxaHaucnap TOMOHWAaH fApaTuiaraH 6yamb, 6y TM3MMm
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OMPUHUM TYINK ENUK XONda WNaHraH HedT UUF MW Ba Tanépaall
™m3nmn 6ynmnb xmcobnaHaam (l-pacm). by Tmammaa HedTHM NUF MW
yuyH K yayk nap (1, 12, 13) 6owwungarm 6ocmmuHm 0,5-0,6 MIlla
atpodmaa cak nab Typuwmn kepak 6bynaan. byHpan 6ocum HedTHM
bownaHF U4 MUF MW Ba yayaw NyHKTAapugarn acbobnapra (3),
YHAAH KEUWNH 3Ca HepTHM Taénpnall ycKyHanapurada etmbé 60pumnHmn
TabMUHAANAN.

Arap K yayk nap 6owwugarn 6ocum 0,6 MlMa gaH owwmk 6ynca, y
xonga OyHAanm K yayKk — onaupa Maxcyc rasaxpatkuynap  (2)
ypHatuanb, 6y eppa HedbTaarm spuraH ras axpatmb oamHmb ras
NNF MW TU3UMUTa NyHanTupuaaan.

HedT K yayK napaaH 4Yvk nb nyHanTmpyBuum K yBypaap OpK anu
ynuaw acbobura (3) etnb kenagn. by epaa xap bup K yayk maxcyn
MUK AOPVHW HaBbaTma-HaBbaT ynuaHaan. bup ynuoB acbobura
eTTMTaravya K yayk yAaHUWM MyMKWH. YnuoB acbobugaH yTraHaaH
KEWUWH aXXpaTuaraH ra3 Maxcyc axxpartkmura (5) robopuamb, y epaa 0,1
Mla 6ocumrauva rasgaH HedT TomMUMnapu axpatnbd onvHaau Ba ras
rask yputkmdra nyHantmpuaagu. by epaa ras K yputuamb,
TO3anaHraHfZaH CyHr oK opy 6ocumam komnpeccopnapra (11)
nyHantupunagn. Komnpeccopnapga (11) ra3 ok opu 6ocumrava
CVK Mnagu Ba rasgarm KOHAEHCaTHW axpatvb onuvw yuyH fHa 6up
rasaxpatkmura (10) wyHantupunagn. by epgaH 4uK K aH TyauK
TO3anaHraH ras, rasHu K aMTa wwaaw 3aBojura €ku raskytapruy

ycynu bunaH vwnaétraH K yayk napra (13) tobopunagw.
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Y

1 - pacm. bapoHaH-Be3snpos HedT nns nw Tmsnmu.

Ynuoe acbobnapupaH uvK K aH HedpT TuHAmpruunapra (6)
nyHantupunagn. by tuHauprununapaa (6) HedTaaH cyB Ba K aTTuK
mogaanap (kK ym) axpatmb onavHaawn. To3anaHraH HedT KaTTa
Xaxkmgaru maxcyc cak narmunapra (7) robopunagn. Tanép maxcynot
xongarn Hedt caK narnunapgaH (7) HedTHM K anTa uwnaw 3aBoaura
KM TemMump nyagarm HedT K yuuwl 3CTakaganapuvra HedT K yBypaapu
OpPK aJin HacocC CTaHUMACK Eépaamuia xanganaan.

TuHamprnunapgaH (6) axpatmb OAMHIaH CyB Ba K YM
bupranvkga Kk ymaxpatkumura (8) kennb tywaan. by epaa Kk ym cysaaH

aXpaTnd onAnHaaW, CyBHM MaxcyC CyB WWF WnajuraH XoBy3jiapra
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XyHaTunagn. Y epaa cyB to3mvaa UKF naraH HepT Hacociap OpK aau
TOpTNO 0NNHMG THAMpPrUYnapra robopunagn.

BapoHsH - Be3supoB unf v TmM3mmum  O3apbankoH,
TypkmMaHUCTOH Kabu gaBnatnapgarv KoHAapfa xo3uprava cak NaHub
K OAraH.

[PO3HMN HEPT WMHCTUTYTUHWUHI WUWUF UW TUSUMMU Y3 uuura TypT

MMPUK OyTnaHraH Tu3MmnapHM OGupuktupradH 6yamb, bapoHsaH -
BeanpoB wuf nw TU3MMWAAH 3aMOHaBUWAUIMK, K yaauauknapu Ba
MaxCy/ioT MYK OTUAMLUAAP MUHUMYMraya KamautupuaraHamrn bunat

dapK K mnagu (2-pacm).

2-pacM. [PO3HUN MHCTUTYTUHUHT UNF UL TU3UMUA

TypT UmMpukK ByTnaHraH TU3MMra rypyxvm yadarund K ypuamacw,
OUpMHUM BOCK MY rascM3naHTUpUW K ypuamacu (kepak 6ynaraH
XONNnapAa), MapkasuMnh rascusnaHTupul K ypuamanapu Ba HedTHU

My>Kaccam Tanépnall K ypuamanapu Kupaau.
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By wuf vw tmManmuga ok opu 6ocumugarn dasBopa ycCyam
6unaH nwnaétran K yayk nap (1) 6owmnpa 6-7 Mla 6ocmm cak naHnb
Typunaan,  OyHuHr  Hatuxacmga  HedbT  rypyxum  yadarud
K ypunamacuraya (2) Ba yHAAH KeWnH 6upuHUM  60CK ny
rasacusnaHtpuw K ypuamacura (3) xampaa HedbTHM Tamépnawl
TM3nmMaapuraya y3s 6ocumm 6unaH etmb 6opuwn TabMUHAAHAAW.
K yayk nap 6owwuaaH 6-7 MlMa 6ocum cak nab Typuanwmn HebTHU
Tanépnaw TMaMmmHu 100 kM mMacodarava y30K AvkKaa ypHaTUL
NMKOHWATUHN Bepaawn.

[ypyxun ynuarny K ypuamacuga (2) 14 tarada K yayk napHu
Maxcynl — MUK JOPW  yAYaHUWKW  MYMKUH. Typyxum  yadarmu
K ypuamacugaH HedT, arap spuraH ras MUK AOpw Xyaa katra bynca
6GupuHUM  6OCK WY rascumsnaHTUprmura wnyHantupuaagn. by epaa
pactnabkm axpatmb OAMHraH ras TyfF pyM rasHuM K anTa wwnaw
3aBogura (4) €ékm 6owk a bup wmucrbemonuura rbopunagn. Hedt
OUPNHUM BOCK MY ra3cu3NaHTUprmygaH yrtraHgaH CyHr Mapkasuu
rascmsnaHtTupuw K ypuamanapura (5) nyHantupunaan. by epaa Hedt
yu 60CK MUNM ra3cnsNnaHTUpULL XKapeHmaaH yTaan. Axpatnb onnHraH
raaHm  y3m xaMm  yHAa JpuraH  xonga  b6yaraH  of up
KapboHcyBuMnnapaaH (KOHAeHcaT, HedT 3appavanapu) TolanaHaw,
K YPUTWUNaAW Ba rasHu K avTta vwnaw 3asogura (4) ékn ncrbemonuumra
robopunaan. Tlascmanantmpuarad Hedpt 3ca HedTHM My>Kaccam
Tavépnaw K ypuamanapura (6) etnb kenagu. by epaa cyB Ba K ym
3appadvanapugaH To3anaHmb, Tamép MaxcynoT XOaura KentTupunagm Ba
by epaaH HedTHM K anTa MwaW 3aBoAslapura €km Temmp nya Hedt
K YWWLL 3CTakajanapura K yByp OpK aau XyHaTunagu.

[PO3HUN HEPT MHCTUTYTUHUHT UNF UL TU3UMMUHU Y3Ura XOCAUTU
Oy K yayK AaH uumk aétraH HedT, ra3 Ba CyBAW CYHOK AMK 6up KaTTa
K YBYp OpK anu y3ok Macodara (100 km. rava) yzatmamwm 6yamb,
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byHaan ysatuwaa K yBypAaru OK WUMHWU Y31YyKCU3AUTUTA, OK WUMHWU
Xangall Tap3ura KaTta axamMuat bepunagm.

ByHaan tusanmaarn HedT NnF ML, y3aTULL Ba Tanépnall
LUnmonun KaBkas Ba YKkpanHa KOHAapuaa KYnpoK K yanaHunaaw.

By TM3UMHUMHT fiHa 6up ad3anamrn 100 kM paguycaa >xomnalluran
6up Heua KOHNAp Y4yH Tavépnaw TU3UMAAPUHM 6up Xourga
ByTnaHraH xonga K ypvw MyMKUHAUTAAAANP.

WF MWHWHE TasinK an TUNpoBOCTOK TM3MMKU HedT MWF Wil Ba

Tavépnaw >Kapa€HnapuHU AHaja uwuMpukaawTupuw, 6up epaa
My>accaMmaawTUpULW Ba MaxcynotnapHu (HedT, ra3, KoHAeHcarT)

6ocum eTapan b6ynmaraH xosnja anoxmia >KyHaTull yuyyH AapaTwuirad

(3-pacm).

3-pacM. [TMNPOBOCTOK HEPT UNF UL TUSUMM

By TM3uMm K yanaHuaraHuga K yayk nap 6owwmpa 1,0-1,2 Mflla
atpoduga 6ocum cak naHnb typunagun. K yayk napHuHr (1) maxcynot
[YPYXvn yauyarnd K ypuamacugad (2) yTraHuaaH KennH O6uMpuHum
60cK M4 rascmsnaHTMpuw K ypuamacura (3) etmb kenagu. by eppa
aXxpatnd onuHraH ras y3 6ocummum 6bunaH 60-80 km. macodarava

y30K nukaa 6yaraH rasHu K avta mwnaw 3asogura (5) robopunaan,
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HedTHN HAcOC CTaHuuAcKM (4) OpK anu Mapkasnnm HePpT Unf nw
xommaa xucobaaH yTKkasmamb, HePpTHM MyxKaccam Tamépnawl
K ypuamanapuaa Tanép MaxcyioT Xounra KenTnpunmo,
NcTbemMonumiapra XXyHatunnaau.

MMNpoBOCTOK TU3MMKM KynpokK PoccnaHunHr Boarabymm (CapaTos,
Bosnrorpaa tymaHnapw). Ypan ongun KoHnapuga, xamaa TaTapucToH,
BolwK MpAMCTOH KOHNapWAa XaM KeHr K YJl1aHWIMOK Aa.

Ok opnaa kypmb uuK maraH HedpT WnF vw, Tanmépnaw Ba
y3atviw TM3nmMaapu Mabaym 6up wapt-wapouvtaapra (K yayk napHu
MwAaTMW ycynm Ba K yAyK YyCcTn 6ocumun), WyHUHraek reorpadumk
xXyayanapra mymkannanmb apatuaran. ¥ apbum Cnbup wapoutnapu
YUYH XaM My/DKannaHraH tusmm mMaexys 6yanb, 6y tmsnm reorpacdumk
MYXUTHUHT Tabnnm LapT-WapouTAapuUHn (YpMoOH30paap,
60TK OK NMKnap, AOMMUIN MY3/UK Ba X.K.) Xucobra onraHamp.

BynapgaH Tawk apu xap K aHAau  wapT-liapowuTaapra,
reorpadvk xyayanapra mysxkannaHraH HedT WUF v, Tanépnaw Ba
y3aTUWl YyHMBEPCaANn TUSUMHUHI KOHJAH OJIMHAETraH MaxCy/10THU
(HedT, ras, KOHAeHcaT) TyankK 6up-bupuagaH axpatmb onuw,
TanépnalHUHI TEXHOJIOTUK >KapaéHuaaru NYK OTULLIAPHU
MUHUMYMra oOAnb Kenvw Ba Tanépnaw >apa€HNapuHu TYAUK
aBToMaTAaWTMpULL  E€KN  KOMMKOTEP OpK aan OOk apuvwrava
MMKOHWATN MaBXYA.

AHa wWyHJan yHMBEpPCan TU3MM 3SHI OXMPrKM 3aMOHaBUW
M3NaHMLWNAP HaTUXKaCMHW xncobra onraH xonga pecnybavkamunsgaru
Kykaymanok HedTraskoHaeHcaT KOHuAa K ypwuaraH. Kykaymanok
KOHM HedTrazkoHAeHcaT KOHM bynraHanrn yuyH 6y epaa HedT Ba ras

MNF UL TU3MMIapVY anoxuga-anoxmaa 6yamb K ypuarax.

Hed1b Ba razHu Tanépnaw ac6o6 — yckyHanapm
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HedT Ba rasHu KoHnapga Tamépnawl y4dyyH Xap Xua Typaaru
acbob -yckyHanap vwnatunaan. by ac6ob-yckyHanap HedpTaaH 3puraH
rasHn TyAauMK axpatnd oavw, HedTHM K aTaam CyBaapuaaH TYAuK
To3anaw, HedbT Tapkmbugarn  Ty3napHUW  HOBUW  Ba K YM
3appavanapuHun axpaTmb oanw yuyH xm3mart K uaagu.

By acbob-yckyHanapra axpaTtkud, TUHAMPIUY, K WU3AUPruY,
COBYTINY, apanalTUpPruy, 3neKTpoaernaparTop, cak narny Ba 6oLWK a
wy kabwunap kmpagmn.”

AXxpaTkununap Typau KypuvHUwaa wwnab uJuvk apuaagnm Ba
K ynuaarn nwnapHu baxkapagw:

1) HedTAa 3puraH razHm axxpatnb onagu;

2) HedTras oK MMWHM apanalnLMHN KaManTupaam Ba wy 6unaH
rMAPaBANK K apLUNAVKIapHW nacantupaam;

3) HedTraz apansawMacuHM XxapakaTugaH xocun bynaraH
KYMUKNapHU NyK OTaaw;

4) HedbTAaH cyBHM axpaTnb onaaw;

5) OK MM XapakaTUHW HOMYHTa3aMJAUIMHN UYK OTaaw;

6) MaxCyn0THU ya4anam.

AXKpaTKMUYNapHWUHL K yunaaru TacHUGU MaBXxya;

a) vwaaTUAIMW  MaK cagn  bymmnua-ynyoBuM-axpaTyBuMm Ba
aXxpaTtyBuu;

6) reomeTpuk Wwakan bynmua - UMAMHAPUK, LLAPCUMOH;

B) ypHaTuauwra K apab - Tuk, K v Ba éTuK ;

) acoCuM axpaTuwl Y4yH TabCup 3TyBUM Kydnap Oyunua -
rpaBMTauma, MapKasAaH K ouMa Ba MHepuua Kydnapu;

A) nwnatmw 6ocmmn 6ymnunya-toK opn 6ocuman (6,4-2,5 Mrla),
ypta 6ocuman (2,5-0,6 Mfla), nact 6ocumanm (0,6-0,1 MIla) Ba
BaKyyMu;
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€) ynaHraH K yayk fnap coHu 6ymmua-6butra K yayK Y4yyH Ba
K YAYK Nnap rypyxut yuyH,
X) axkpaTaguraH ¢dasanapu bynmua-mkkn dasanm (ras-Hedr) Ba

yu ¢aszanuk (ra3-HedpT-CyB).

*) By ac606-yCcKyHaapHN K aH4avi ULLAALLIN BA HEQPT, TU3HU TauépmLL
XKapaéHiapn «He@r Ba raz vunfr v, Tanépaall Ba y3artvil» @aHuga
b6aragcunn bepuiraH.

4-pacmga TUK HedTras axparkmum Ba 5-pacmga €tmk HedTtras

aKPaTKMUYNAPUHM YM3MaNapu KEATUPUITaH.

18



4-pacm. Tuk axxpaTkmy
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5-pacm. ETvK  axkpaTkuu

TUHANPKMYNAPHUHT acocun BasuMdacu HedT 3MyNCUANapPUHU
K U3AMPKMYAAH UMK K aH OK MMMHW K abyn K mamnb onamb yHaaH
CYBHM aXXpanmb UMK WUWNHW TabMUHNANAWN.

HedTtaaH cyB axpannb 4mk MLWHM Xap MKKana CyHOK JIMKNAPHM
3nuanknapn opacugarn TaBodyt xmcobura 6ynaan. TUHAMPKUYHWU
OCTKM K MCMMAa CyB WWF MNaAn Ba CyBHM to3acura HedT axpannb
UMK agu. TMHAMPKWY OCTUra K YM 3appadanapu xam ytmpub K onaaw.
TUHAMPKNYZAH CyB uuK apmb tobopunaétraHaa K ym 3appadanapu
XaMm CyB bunaH 6upra umk 1Mb KeTagm Ba MaxcyC To3anakumuja cyBAaH
aXxpaTnbd onnHaaw.

K n3gupkmunap Ba COBYTKMYNap KynpoK ra3 Tamépnawja
nwnatunagn. Ynap rasgarm KOHAEHCaTHM aXpatnb onvw Ba rasHu
Meépui xonaTra KenTMpuLL y4yH Xm3mat K naagu.

ApanawTtupkmyga HebTHM uydyk cyB 6unaH apanawtmpuaunb,
YHUHT Tapknbuaarun Tysnap roBunagu.

dnektpogernapatopnap Hedt 6bunaH bupra smyncusa xonaa

UMK K aH KaT/JaM CyBAapWHM axpatub onuw yuyH Xxu3maT K unagw.
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DMYACMAHM  napyanaw  (EkM CyBHM axpatmb oauw) Maxcyc
NeKTpoAnapra 31eKkTp K yBBaTM robopuanwm HaTuxacmaa CyB
ToMumnap 6up-6bupn 6unaH OGupnawmb ketagn Ba CeKMH-acTa
NeKTpoAervapaTop Tarmra axpananb umk aau.

DMyNbCUA Xonatngaru HedpT-cyB apanaiMacMHM napyanawl yyyH
AesMyncauma  annapatnapujaH  xam  dowmpgananvnagn. by
annapataapfa Maxcyc — peareHTaap - AesMmyaratopaapjgaH
donganaHuaraH xonga asmyacuanap napyanaHagu.

Cak narnunap Tanép HedPT MaxCyNOTUHU BaK TUHYAIUK UUF UL
yuyH oMbopxoHa cndatmaa K yanaHunaan.

HedT koHnapuga ogatga 100, 200, 300, 400, 700, 1000, 2000,
3000, 5000 m3 xaxxmparunapu vwnatunagan. Temmp nyn HedT K yuuL
3CTakagacura Kapawaum ombopxoHanapga 7500 Ba 10000 w3

CaK Jlakuynap XxamM K ypuamwmn MyMKHUH.

2. Kykaymanok HedTrasKoHAEeHcaT KOHUAA MaxXCynoTNapHU

UUF UL, Tanépsall Ba y3aTull TUSUMJIapun

Kykaymanok HedTraskoHAeHcaT KoHmuaarn kapboHCyBANapHUHT
Xxap y4 xongarncu (HedT, KOHAEHcAT Ba Tabumi ras) MaBXyaauru Ba
yNapHU 3axupanapu eTapau Japaxaja katra byaraHauru yuyH 6y
KOHHW MLWWAAW XapPaéHUHU K ataaM 60CMMUHK CaK faw yCyanapuHu
K ynnab amanra owmpungun. K atnam 60cumuHmn cak naw yuyyH HedT-
CyB TyTall 3acW OCTUra CyB Ba ra3KOHAEHCAT YHOMMUHWHI HOK Opwu
K UCMUra K ypyKk ras xamgawl nynrak ynuarak.

CyB xamaaw Y4YyH KOHHWHI XyAyAuAaH YyTaguraH >XaHybuu
KOANEeKTOp KaHanu 6ynnua l-kyTapyBum HAacOC CTaHLUMACK K YPUIraH.
By epaaH cyB 2-kyTapyBUM HacoC CTaHUusACUra wyHantupunagu. Y

epda CcyB TI/IH,£I,I/IpI/IJ'II/I6 KENnH 3-XaI2AOBLII/I HaCOC CTaHUMNACKU OPK an
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CyB XauAoOBYM K yAyK napra xavganagm (6-pacm). KoHaa yuta cyB
XanAoBUYM HACOC CTaHUMANApU K ypuaraH 6ynmb, ynapHUHr ymymum
cyB xangaw muk gopw 1600 m3/coaT Hu Tawkuna 3tagn. KyHgannk cys
xavgaw muk gopwu 16800 - 17500 m3 HM Tawkun 3taaw.

K ypyK rasHu ra3akoHAeHcaT YFOMUHU 0K OpW K MCMUra xavgall
YUyH KOHAAH OZIMHAETraH 3PKWMH rasfaH KOHAEeHcaT axpaTnd onmHub,
K ypUTUAMG, MaxcyC K ypuaraH KOMMPECCOp CTaHUMACK OpK anu
xavganmok ga.) [asHm xavgaw K yAyK napyv  WUKKUTa K YAyK faap
TynnamMm  Ba AHa 6 Ta  anoxuia >XownawraH Kyayk napaaH
nbopar (7-pacm). a3 xamaoBum KomMpeccop cCTaHumAcn 4 Ta
TEXHONOIMK WwaxobuyagaH ubopat 6ynmb, wnunaura 4,0 muna.m3 ras

XaVIAaUJ MMKOHWATUIa 3ra.

6-pacMm. KykaymanokK HedTraskoHgeHcaT KoHnga HedT nmruil Ba cyB
Xanaall cxemacwu

*) by XapaéHHn a4abneT[a «CaukanHI - XXapaéH», 4e6 ropuTniaam.
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7-pacM. Kykaymanok HedTraskoHAeHcaT KOHMAa ras unf umLl Ba

K YPYK ras xangail cxemacu

Kykaymanok KoHugarun HedT Ba rasHu MuUf uw, Tavépnaw Ba

y3aTuW TM3MMK BunaH aK MHAAH TAaHUWKNG UMK amms.
HedT nr v, Tanépnaw Ba ysatmiu TU3NMm

Kykaymanok kKoHuaa HedT onyBum K yayk nap coHm 100 paH
OpTUK 6ynnb, ynapgaH uuvK aétraH MaxcynoT eTTuta HedT Mnf umL
nyHKkTMra kenmb Ttywaawn (6-pacm). Hedt Ttapkmbuaa >xyga Kyn
MUK aopaa 3puraH ras (raz3 omuaum 300 gaH 2000 m3/T raua) Ba cyB
(cyBnaHranamk 10% paH 80% raua) 60p GynraHAnrM yuyH HepTHM
Tanépnaw TM3MMura KaTta axaMmaT bepuaraH.

Hedt Tamépnaw Tu3MMuM UWKKMTa KaTta HedT Tamépnal
K ypunmanapuaaH (HTK ) nbopart. bupuHun HTK Kykaymanok KoHwu
Xyayamaa >xomnawraH 6ynca, nkknHum HTK Kykaymanok KoHuaaH
22 KM Yy30K Aunkaarn 3eBapfa KOHW XyayAuaa K ypwiraH.
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Kykaymanok koHuaa >xownawraH 1-HTK 6wunan 6atadbcun
TaHMWNG umk amm3 (8-pacm). HTK wukkuta 6Gup Xmn TeXHONOrMK
woxobyagaH wnbopart 6yamb, ynap HedpTaaH spuraH ras, CyB Ba
MEXaHUK MOAJAANAPHU TYAMK axpatmb 6epuw MMKoOHMATUra 3ra.
Hedt nns yeun nyHkTnapugaHn (MIM) maxcyc konnektopaap opK anm
HTK HuHr 6upunHum anemeHtn (1) HedT kmpuw 6aokura (HKB) etnb
kenagn. HKB ga xap 6up WM aaH KearaH K yBypsiapra ypHaTUAraH
bocMmynuakny Ba xapopaTr y/adarmunap OpK anuM  KenaétraH
MaXCyNOTHUHI 60cMMKM Ba xapopaTh yauaHaau. CyHrpa 6up Heua UM
AaH KenraH HedbT OKMMAapU NYHaATUPUBYUU K YBYpJap OpK ann HedbT
Tavépnaw K YPUIMACUHUHI MKKMTA Woxobuyacmra TaxmumHaH 6up xun

XaXkmMga nyHantupunaau.

I'a3 xaiimam komnpeccop
CTaHUMsACHTA EKH Td3 KyBYpHra

1

2 4 6 9
3 5 7
}—‘0-1 — A J—etor—{ 7101 02— 17102 ey 003
f Cyn + xouuenca 10
1 ) Y Aenear  § 4 J
1 12 (5 1
H 12 [ Ped {6

D -201 T-103 - P-103 + B-303}——{ 0P -30f XCA
r. "L 7T |
17 18 19 20 ~ 2 22
F-201 | B-201 B-202 B -203 E-30f C-301
I [Macr Manrbana rasu L y 23
( Taiiép xonaencat oMBopura [ N H-312
N ( Oxopu Maurvaia rasu { I/ L T
l/ OxaBa cysnap

>3

8-pacm. Kykaymanok HedTraskoHaeHcaT KOHMAA ra3 Tanépnadu

TN3NMUN
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6OCMMUMHM CaK naw y4yyH CyB XaunjawmgauraH HacoC CTaHUMACUra
nyHantupuvnaan (10). Tamép maxcynot xonatungarn HedT Tavép
Maxcynot cak naHaguran 2000 m3 am (11) Ba 1000 m3 am (12)
CaK snarnynapra >yHatunaaw. Tanép maxcynot xongary Hedt Hacoc
cTaHumAcK (16) opk anm Kk opoByn6030p Waxpuga >KonnawraH Temump
Nyn ctaHumacnaarn HedTt K ymuwl sctakagacura xavganaam (17).

Xap VKK HedTb Tanépnawl woxobuacm bup xma KypuHura ra
6ynraHanrn Tyganan ynapHuHr butracu bunaH aK MHAaH TaHULWKG.

HedbTb Tamépnaw woxobyacmra WYHaNTUpUAraH Maxcynot
6OCMMHN NacanTMpyBuM Ba OK MMAaH Aactnabku HedTb Ba rasHu
axpaTyBun genyncatopra (2) kenmb tywaan. by epaa Kk yBypnapgaH
KenaétraH HedTbras apanawmMacuHuHr 6ocumn 7,0-7,5 Mna gaH 5,6-
5,7 Mna raua nacantmpuiagn Ba O3rnMHa axpaamb UMK K aH ras Ba
HedTb TO3anaw TUIMMUHU OBUpUHUM BOCK Muura anoxmaa OK UM
xonatmaa nyHantmpunaawn. Jenyncatopra knpmb kenaétraH Hedrras
OK UMUra CYyBHW aXpaTULLHW eHrnanawTupul y4dyH AesmMyaratop
K ywmnaaun.

Hedte  Kykaymanok KOHuga TypT 60CK nuga rasgaH
To3anaHaan. JenynbcatopaaH (2) ytraH HedTb, 6upuHUM 60ocK mu C-
101 rasaxxpaTkmura (3) kennb Tywagm.

[a3axkpaTknura HedTb Ba ra3 apasawMacMHUHT Knpuw 6ocrumum
5,5-5,6 MIa Ba xapopatun 58°C 6ynaan. by epaa apuraH ras HedpTbhaH
axXpannb ras MufF MW K YBYpPM OPK aaW, rasHM K amTa TO3anall
TU3UMUHM  BupuHUM  6ock mum  C-105 rasaxpatkmura  (13)
nyHanTupunagm.

[@3gaH  TO3anaHraH HedpTb  MKKUMHUM  60ock ny  C-102
rasaxpartkuura (4) wnyHantmpuaagw. Ly rasaxpaTkKUYHUHT y3muaa
pactnabkm cyB xam axpananmb uvK agm Ba CyB WYHaNTUpPULW K YBYP

opk anu (8) robopunagw.
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C-102 rasaxpatkuura (4) kupub kenaétraH MaxCyNOTHUHT
6ocnmn 2,8-3,0 MlNa Ba xapopatn 43-450C atpodumaa bynagm. C-102
rasaxpatkmuga (4) xapakatnaHaétraH HedTbras apanawMacUHUHT
Te3nmrm Ba 6ocMMKM aHya nacavraHm Tydpanam fHa K ywMmda ras
axpaamb uuk agn. Axpanmb uuK raH K ywmumua ra3z C-101
rasaxxpatkmugaH (3) UMk K aH rasra kywmamb robopunagw.

[a3gaH AHa 6Mp MapTTa TO3anaHraH HepTb yumHuUKn 6ock nu C-
103 rasaxxpaTkumura (5) nyHantnpunaaun. Axxpaamb 4mk raH cyB 3ca CyB
NyHanTMpuLW K yBypu opk anu (8) rtobopunagm.

C-103 razaxpatknura (5) kenaétran HedpTb 60cmn 0,6 Mla Ba
xapopatun 43°C Hu Tawkwnn 3Tagun. by epaa HedpTb Tapkmbuaarn spuraH
rasaHm nact bocumnapaa axpatnb osavHagm Ba C-101, C-102 ra
razaxpatkmunapaH 4YuvK raH rasra K ywmb robopunaan. TosanaHraH
HedpTb C-103 rasaxpartkmugaH (5) TuHampruura (6) robopunagw.
Axpannb uuK raH CyB WYHantMpyBuMm K yByp OpK aanm (8)
robopunaan.

TuHamprmnuaa (6) HedTb 60cmn 0,07-0,06 Mla raua nacasgw.
MexaHuk mMogannap (K ym 3appadvanapu) cyB axpatub onvHaaun Ba
cusauprudra (8) wyHantupunagn. TuHaMpruyga xam 03 MUK Aopaa
raz axpanmb umk agm Ba 6y ras xam aBBanrv rasaxpaTtkuuiapgaH
(3,4,5) axxpanmb umnk K aH rasnapra k ywmnb robopunagn.

Tupgmprnuygad  (6) CyHr  maxcynotr  HedpTb  Tamépaaw
waxobuacmaarm oxmprm TypTMHUM 60CK mnugarm rasaxpatkuy (7) C-
104 ra nyHantupunaan. by rasaxpartknuga HedTbaa SpUraH rasHUHK
OXUPrN MUK AOpW axpaanb umk aam Ba nact 6ocmman mawban aja
éx n6 rbopunagn. Axpatmb onuvHraH HedpTb TamMép HedTb
ombopugarn 2000 m am (9) Ba 1000 m am (10) TexHonormk
CaK Nakmunapra >xyHatunagu. by cak narmunapga Hedtb 6unaH

K aT/laM4aH YUK K aH CYBHUHI OXUPIrn MUK OpPU a>|<paT|/|6 ONNHNG
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YHW K atnam OOCMMMHM CcaK naw Yy4dyH CyB XauvdaguraH Hacoc
cTaHumacura nyHantupunaav (10). Tanép maxcynot xonatungarv HedTb
Tanép maxcynot cak naHaguraH 2000 m3 am (11) sa 1000 m3 nm (12)
caK naruvunapra >yHatunagu. K opoBynbo3op waxpuga >kounaiuraH
TeMUp Uyn ctaHumacuaarn HepTb K yUULL dCTakajacmra xavganagu.

Typt 60cK nugarn rasaxpatkmunapga (3, 4, 5 7) Ba
TMHAnprnyaa (6) axpatnd onnHnb cmsgmpkudra (8) kenmb TynnaHraH
K aTnam CyBnapuiaH 3puraH ra3 Ba K onmb ketraH HedT axpatmbd
onvHagn. Axpatnb onmHraH ras nact 6ocmmam mawwbanaga €k mb
tobopunagn, Hedpt 3ca  TexHonormk  cak narmunapra  (9,10)
XyHatunaan. Tynuk axpatmb oauHraH K atnam CyBUM K anTajaH
K aTnamra cyB xangail Tmsmmura nyHantupunagm (19). FasHm tosanaw
TM3UMU  TYAWK K ypuamb 6yaraHgaH kenvH HedTaaH axpatmb
ONVHraH Ba xo3up4a €k 1Mb robopwunaétraH rasnap MKkM 60CK nuga
Of up kapboHcyBumnnapaaH  Tto3anaHagu.  Aeeano  C-105
razaxpartknuga (13) ra3 tapkmbuaarn HedbT Ba KOHAEHCAT axpaTunbd
onvHaan. LWyHaaH cyHr ra3 xaBocoByTrmdy annapatmga (14)
COBYTUNAAM Ba oxmpru rasaxpatkmura (15) nynantmpunaan. by epaa
rasaHm Tapkmbugarn geapam 6apua cytok KapboHcyBuManapgaH
TO3a/aHaAn Ba TO3a, K YPUTWTaH ra3 3>XekTop Tuanmura robopunaam
(18).

AXpatnb onnHraH cyroK KapboHCyBUMANap TauvEp MaxcynoT
ombopwura xyHatunagu.

3eBapga koHuaarn HTK -2 xam xyaan Kykaymanok KoHuaaru
HTK -1 ra yxwaw. flekuH wy 6bunaH 6upra 6ab3uv anemeHTrapuia
dapk v xam 6op. by papk napu K ynmaarmnapaaH nbopar:

K aTnam cyBaapy K atnam 60CMMWHW  CaK faw  TU3MMUra

K anTapuamanan, 6ankm 6yF natruy xoBy3ra XyHaTuaaau;
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aXpatnb osinHraH spuraH ra3 Mybopak rasHm K anta uvnaL
3aBOAura >XXyHaTUAMOK Ja.
LUyHMHraek HedT Tamépnaw woxobyacuHM K ypUaMLLINAA Xam

6ab3u y3rapuwnap 6op.

FasHn nnf v, Tanépnaawl Ba ysatml TMUSMMMU

KykaymanoK KOHWHM wwnaw jonmxacura Kypa raskoHgeHcat
YIOMWUHM ULWAATULW YUYYH CaVKJWHI->XXapaéH, AbHWM KOHAeHcaTra 6own
BynraH «MounM» ra3Hu K ataamgaH oamb, yHaaH KOHAEHCATHWN TYANK
aXxpatmb, rasHu K yputnb yHW fHa K anTajaH K ataamra xavgall
ycynu kysga tytuaraH. LlyHra kypa koHaa ras umf v, Tavépnaalwl Ba
y3aTuw TU3MMWMHW K ypuwga aHa LWy Mak cagiapHu amanra
OWVPULIHM TabMUHAAUANTAH K UAnb K ypuaan.

[a3KkoHAeHcaT apanawmacy K yayk napaaH uvk b ras nuf umw
NyHKTAapura Kenaanm Ba Yy epAaH YMyMUW WWUF yBUM K yBypJap
OpPK ann ra3HW Komnaekc Tavépnaaw K ypuamacuHuHr (FKTK )
6upnHUM snemeHT ra3 kumpuw nyHktura (FKM) etnb kenagw.
Kykaymanok koHuga IKTK TtyptTa 6Mp Xun K yBBaTra ara 6yaraH ras
Tanépnaw woxobyacmaaH nbopart. LUyHuHr yuyH MKl ra etnb kenran
ra3 apasawmMacu aHa Wy TypTTa ra3 Tavépnaaw woxobuacura 6ump
Mapomaa Tapk atub 6epunaawn.

a3 Tanépnaw woxobuacn bunaH AK MHAAH TaHUWKMG YK amMu3
(8-pacm).

a3 Tamépnaw woxobuacnpa ras yy 60CK Muga KoHAeHcaTaaH
TO3a/aHaAW, CyHrpa ras Tapkmbura KOHAEHCATHU aXpatnb oAuLHU
Te3nawTupuw Ba  CaMapajopan K WAUW  YYyH  KUPUTUATaH
AnstuneHrnnkomaaH (430) tosanaHaan, Kyputuaagm sa KoOMnpeccop

ctaHumsAcura (KC) robopunagn. Axxpatnb onvHraH koHgeHcat xam 430
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AaH Ba KOHAeHcaT 6bunaH axpanmb uJuK raH cyBAaH TO3anaHagw,
CyHrpa Tanép mMaxcynot ombopwura >xyHatunagu. KM agad (1) umk raH
ra3 gactnabkm C-1 rasaxpatkuura (2) 12-13 Mrla 6ocum Ba 62-64°C
xapopar ocTuga wyHantmpunaan. by eppa ra3 apanawmacuHu
CYIOK JIMKNapfaH Aactnabky axpanvwun TabMWHAaHaAW Ba axpanvb
UMK raH CyroK Ak (koHgeHcaT+cyB) P-201 T1ak cumnarmdra (11)
NyHanTupunaau.

a3 apanawmacu C-1 rasaxpaTkmugaH (2) ra3Hu xapopaTuHu
nacanTmpuw y4yyH xaBo 6unaH coByTMw annapatura (XCA)
nyHantupunagn (3). XCA pa ra3 xapopatm 50-52°C raua
nacanTmpuiagn Ba Tra3HW KOHAEHCATAaH axpaTyBum OMpUHUM
6ock mu  C-101  rasaxpatkmuumra (4) wyHantupunaan. by
rasaxkxpatkmuga axkpatuaraH cyrok auknap P-201 tak cumnarudra (11)
XyHaTunaawm, K onraH ra3 apanawmacu 3ca T-101  umceuk nmk
anvawTuprunura (5) kennb tywaawn. by nccuk avk anmawTtmprmyaa (5)
KEMMHIM 6OCK My ras axpatknunapugaH (6,9) Ba MKKUHUYN UCCUK NNK
anvawTuprnumaan (7) 4wk raH xapopatu nact 6yaran ra3 C-101
razaxxpatkmumgaH (4) kenaétraH rasra HucbataH K apama-K apum
nyHanTmpunagm.

KOk opn xapopatan (C-101) Ba nact xapopatan (T-102)
rasnapHu 6up-bmpugaH ytTmwm Hatuxacupa rasHu xapopatn 33°C
raya nacasjgm Ba aHa LWy XapopaTtu nacavraH ras Tamép Maxcynot
cndpatnpa ras xampgaw KC ra ékum marmctpan ras K yBypura
nyHanTupunagm.

TyHaaH xypan wy >xapaéH C-102 rasaxpatkmum (6) Ba T-102
NCCUK AnK-anamawTtupruumaa (7) aHa 6Gup mapta K avTapunagw.
LUyHAaH KenuH K osraH ra3 apanawmacu ok umm 9-10°C xapopataa
wTyuepra (8) kenaan, 6y epaa 6ocumn 5,8 Mrla raua nacantnpmnanb

yunHum 6ock mnu rasaxpartkmumra (9) C-103 robopunagn. YumHum
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60CK MU ras axpaTtkmuygaH axpaamb UMK K aH To3ajaHraH ras faHa T-
102 Ba T-101 uceunk nmk anmawTtuprmuunapura (7,5) Ba yHAaH KewuH
3ca KC ra xyHatunaau.

YumHum 60cK nu rasaxpartkmumgad (9) axpaamb uumk raH
CYIOK AnKnap KoHaeHcat, cyB Ba A3l paH nbopart 6ynmb, 6ynapHu
6up-bupungan axpatnb oamw P-101, P-103 tak cumnarmunapu (11,
13), T-103 yunHum mnccmk nmk anmawTtmpruum (12), B-303, B-201, B-
202, B-203 wamonnatknunapuga (14,18,19,20) 6axapwnaan. by
XapaéHnapga axpananb UMK aguraH TEXHONOTMK rasjiap HK opwu
6bocumanm Ba nact 6ocMman Mawbananapaa €K nb robopunaawn.
Axxpatnb onmHran 43I E-301 ngmwwura (21) nmfF nnagm Ba maxcyc H-
312 Hacocm (23) opk anu aHa ras To3asall XapaéHura K antapunagu.
Tanép koHaeHcaT ombopra >XyHaTuica, axpaTtmb ONMHraH K ataam

CyBnap OK aBa CyBJlap XoJsaThnia KaHa/1n3auna TMsanMura )KyHaTVIJ'Ia,D,I/I.

3. HedT Ba rasum ysatuuu

HedT Ba rasHu Ba ra3Hm y30K K a ysaTuil ycyanapm

Opatana HedT Ba ra3 KOHAApW yhapHW K auta wwnall
3aBognapuaaH ékum bowK a Typaarm ucTebMOAYMNapAaH Y30K Ja
XownawraH 6ynaan. WyHWHr yyyH HedT Ba rasHm UCTEBLMOAYUUTA
eTka3mb Hepuw kaTta Kyd Ba mabnar Tanab K mnagn. Hedt Ba Hedt
MaXCyNOTAAPUHUN TaWULWLHU K yumaarm TypT yCyam MaBXyAa.

CyB Mynan OpK anu TaluLl, acocaH KaTTa Xaxmzarn TaHkepnap”
OpK ann  Tawkun K uwavHagn. CyB  Wyanm  OpK ann  HeodT
MaxCy/IOTAapUHN Tawnw yyyH HedTHM K abyn K namb onaguraH Ba
TONWMpaauraH >Xounapuga Katra XaxXmaarn kemanapHu K abyn

K ninw ydyH MOC/JawraH noptaap, HaCcoC CTaHUUANQPUN, MaXCyJIOTHU
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CaK Jlall y4yyH KaTTa XxaXkmjaru cak narnmunap kepak bynagn. Opataa
CyB Wyam 6unanm HedPpT MaxCyNoTAapUHM Tawuw MaTepuknappo
MUK écaa éku HoLwK a ycynnap 6bunaH eTkasnamw naoxn byamaraHaa
TaWwkun K uamHagn. MacanaH, apab pasnatnapugan (Cayawma
Apabuctonun, K ysant, bupnawran Apab Amwupnuknapw) EBponara,
Amepukara, AnoHmnAra HedPT Ba HePT MaxCynoTNapuHWU Talwul CyB
NYyAn OPK ann TawWwkua K uavHraH. by ycyn 6unan HedT Tawmw aHua

K MMMaT aeb xncobnaHagw.

*) TaHkep-xaxmu 50000 gax 1000000 mP rada 6ysraH He@T Ba
HepT  Maxcy/IOTNapUHN TalnL YYyH MYJKaANaHraH 4eHrn3 Ba
OKEeaH/1ap4a ropa 0/1a4MraH Kema.

Temup nyn opk anvn HedT Ba HEPT MaxCyNOTAAPUHM TaLLULL KEHT
TapkanaraH ycyn 6yamb, auHuK ca mownap, Ma3yTHUHI XaMMa HaBJiapw,
6utymM, napadvH kabwnapHu TaWMW Y4YyH acocun ycyn 6ynmb
xmncobnaHaan. Temup nyn opkK anv HedT Tawmw xam K Mmmat 6yamb,
XygZa KaTTa Ba AOUMUN MUK gopga by ycyn bunaH Tawnw mMakK caara
MyBOOMK 3dmac. LyHM xam anmTuw kepakku, Temup uyam 6unaH
HepTHM Tawuw cyB Wyam bunaH Tawwuwra HucbataH Gup mapomaa
y3nykcn3 Hedpt 6unaH TabMuMHAAO Typulwl WMKOHMATUHW 6Gepaaw.
Pecnybankamunsga aHa wy ycyn 6unaH K awk agapé, byxopo
BunoaTnapmgaH ®Papf oHa HePpTHM K auTa uvwnaw 3asoaura HeobT
Tawmnnaan.

ABTOMO6MA 6BUnaH HedT Ba HePT MaxCyNOTNAPHU TaLUULLIHU
ofataa yHYa y30K OysamaraH macodara Tawkua K MAMLW MYMKUH.
Opataa 6y ycyn KoH 6unaH HebTHM K anTa mMwnaw 3aBOAW opacuia
TeMUp Nyam Eéku K yBypnap €TK M3uMw MyMKWH OyamaraH xonaa

yrowTtnpunagi. MacanaH, KOH 6unaH 3aBoj opacuaa TOK M Y/Ka
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MaBXys 6ynca, byHaan xonga aBTomMob6un GunaH TawuvwHW nyara
K yniw MyMKuH. JlekmH 6y ycyn 6unaH kaTta xaxmaarn HepTHU
Taluwra Tawkma K WAnW Katta Kyd Ba Mabnaf Hu Tanab K wnagu, Ba
HedT MaxcCynoTnapu TaHHAPXMHU Ce3unapan Japaxaja owmpunb
rtobopagn.

HedT K yBypnapu opk anv HepTHW y3aTULL SHI KEHT TapK aJjraH
ycyn 6ynmb, 60K a xaMMma yCcyanapAaH 3Hr ap30HAUTN, Y3NYKCU3ANUTI
6unan axxpanmb Typaan. by ycyn bunaH katta xaxxmgarv HedpT Ba HeDT
MaxCy/foTAapuHN (BEH3UH, KEepOCUH, AM3en €K WK UCU Ba X.K.) MW
AAaBOMUAA XeY K aHAan K MAMHYNANKNAPCU3 YIOWTUPULW MYMKWUH. by
ycyn bunaH HedT TawmaraHaa acocnmn xapaxkatnap HedTHM xanaoBun
Hacoc cTaHumanapu paoanatura Ba HedT K YBYPUHU TEXHUK XONATUHMU
Tekwnpmb Typuwra capd bynagm.

Bapua ycynnapgaH K yByp OpK anvM TawuwHW ad3ananknapu
K ynmaarmnapgaH KypuHub typmnbam:

1. Katra xaxkmpgarn HedpT Ba HedT MaxXCynOTNAPUHU Y31YKCU3
xonpa etkasnb bepunagw.

2. bup K yBypsaH HedT Ba YHUMHI MaxCyn0TNapUHK eTKa3nb
6epuw nMkoHMATK Bop.

3. K yBypnapHu xap K aHgawn reorpadpuk wapouTtaa Ba xoxaaraH
Macodara K ypul MyMKWH.

4. by ycyn 6unaH HedT TawmaraHaa TEXVMONOIMK WYK oTuaap
3HI KaM MUK AOPHU TalWKWA K nnagw.

5. By yCcyn 3Hr WWOHYAW, UWNATUW YYYyH K yaan Ba COAAa,
aBTOMAaTAAWITMPMLLTa MONKUA ByaraHavrn bunaH axxpaanb Typaaw.

[a3HM y3aTmMw daK aT K yBypsaap OpK anu TalKuUA K WAnHaAMW.
LUyHn antnb yTuw Kepakku, OXMpry nanTaa K yBypJiap OpK aau

CYRONTUPWTaH ra3HW, Tallnl XaM CaMapaan 3KaHAUrnm tacaguk aaHgu.
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HedT K yBypnap OpK aanm Vy30K K a y3aTwaraHuga ynap
Marnctpan K ysypnap aeb roputunaan. Marnctpan HedT K yBypaapm
bownaHf MY Hacoc cTaHuuAcuaaH (ogaTtaa KoHaarn éku 6up Heua
KOHNAPHWUHT YMYMWUM Talép MaxcynoT ombopuaaH) HedpTHM K aunTa
nMwiaw 3aBojurada E€kum TemMump Wyn HedT K ynmuw 3cTtakajacu
ombopuravya 6yaraH wmacodasa K ypunaagn. bynap opacuparu
mMacodara K apab HedTHM xangoBum 6up ékm bup Heua crtaHumanap
6ynmwm  MymkmH.  Maructpan HedT (ra3) K yByphaapu  KaTTta
avametpgarn (500-1200mm) K yBypnapaaH K ypuamb, 6ownaHf wny
HacoC CTaHTumAacMaarm xangaw mnwum 6ocumn 5,0-6,5 Mra atpodunaa
caK naHaaw.

Y36eknctonga ®Papr oHa BoauMncuaarn KoHnapaaH ®Papf oHa
xamga Ontnapuk HedTHM K aunTa mwnaw 3asognapura, Kykaymanok
KoHngaH byxopo HedpTHM KauTa wwnaw 3asBoagura HedpT Ba

KOHAEHCATHW eTKa3nb 6epuil K yBypaap OpK ajau TalwKuAa K UAMHIaH.
HedrT Ba ras ysatyBum K yBypaapHu xucobnaiu ycyanapm

HedT y3atyBum K yBypaapgarn ok um 6up d¢azanm (dak at
HedT), KKK Ppazanm (HedT Ba ras €km HedT Ba CyB) Xxamaa Kyn ¢asanmu
(HedT, ra3 Ba cyB) 6yamwn MymMKkuH. Xap K aHzan ¢asanm oK mmaa
MKKU XWUA KYPUHULIAATM XapakaT OyauMwmnm MyMKWH: NamMuHap Ba
TypbyneHT oK nm.

OK MMAapHUHI K aucn xuagarn 6ynuwm yados 6bupanrmcms

Pennonac kypcatrnumra 60f nuK .
R=(V.d)/v, (1)

6y epaa V - K yBypAaru cytok JIMKHUHF ypTaya Te3nury;
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d - K YBYPHUHI UYKMN AnameTpu;

V - CYFOK JINKHUHT KWHEMATUK K OBYLUK OK JIUIW.

YTkaswaraH kynnab Taxpubanap wymm kypcaTtavku, Re <
2320 6ynca namuHap ok um, arap Re>2800 6ynca TypbyneHTt
oK MM Ba 2320<Re<2800 6ynraH TaK Avpga Xap WKKUW Xwun
OK MMAap opacuaarn yTuw K onataarm OK UM MaBXyJ 3SKaH.
K yBypnapsaH cyloK Ank xapakaT K wiraHga K YBYPHW Y3YHAWUTU
6ynnua CyroK NMKU XanganaétraH 60CMMHUHI CEKMH - acTa nacannb
bopuwn ky3atunagn. byHaan xonat acocaH CylOK NMK XapakaTu
BaK TWZAa K YBYp uumjarn kKagup - byavpavknapga WLLK anaHuwra
capd OynaguraH K apwuavkaap Hatmxkacmaa xocua  bynagw.
LUyHMHraek, 60cMMHM nacanvwin K yByp AvamMeTpura, xanganaérraH
CYHOK NNKNapHN GU3MKaBUN XyCyCUATAapU Ba MUK AOPUra, K YBYPHM
MUKW AEeBOpaapy XOoNnatura, xamja KyBYpPHW OOLINaHF MY Ba OXMpPru
HYK TanapuHun 6up-bupugan Kk aHuara dapk (banaHanvrn 6ynunya)
knanwwura 6of avK . XanganaétraH 6OCMMHUHT tOK opuga Kypcatmb
yTuaram omuanapra 6of avk avrm K yByp TaBcudu aeb roputunaan.

Oazataa K yByphaapHu rmapaBavk  xucobnawnap K yByp
AnameTpuHy, 6ownaHf My xavpgaw  H6OCUMUHN  EKM  CYHOK JIUK
YyTKa3yBYaHAUK K 0buanatnHm xmcobnawnapgaH nbopat bynaan.

By xucobnawnapHu 6axapuw yMymMUA TUAPaBAVKAHWUHT
acoCMM K OHYHW - bepHynan TeHrnamacm acocvga oanb
6opunagun. AbHu:

(Z1+P1/pg+V1?/2g) - (Z2 + P2 /pg+V2? / 29) = h + hw ,
(2)

by epaa:
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Z1, Z; - K YBYPHWHT BOLWWNAHF MY Ba OXUPIU HYK TaJlapUHUHT
MK Bynmnya >konnawwmw xonatm;

P1, P2 - K yBYPHUHT BOWIAHF MY Ba OXMPrY HYK Tanapgaru
6ocnm;

V1, V2 - K YBYPHUHT BOLWWNAHF MY Ba OXUPIY HYK Tasiapgaru
CYHOK JIMKHUHT Te3auru;

p - CYIOK JINK 3UYNUTY;

g - 3PKWH TyLWWLW Te3NaHuLWK;

he, - K yBypAarn cupnaHuwl K apLimanknapw;

hu - Maxaanmum K apumanknap.

BepHynnn TeHrnamacuparn K aBC numaarm UnfF MHAWAAPHU Xap
61pn Mabaym 6up Pusmk KaTTanmknapHu bunanpagm.

BupuHum uns nHan (Z) reomMeTpuK TasnMMUK HU, MWKKUHYMU
nns mHan (P/pg) nbe3oMeTpuk TasuMK HM Ba YUYMHUU WUF UHAM
(V2/29g) Te3nuk Tasnmmk UHn bunagupaan.

By Ta3nuk nap cMpnaHuL Ba Maxaiaun K apLIMIMKAapHU eHrmb
yTuwra capd bynaan.

CvpnaHuw K apwuamkaapHm xmcobnaw yuyH Japcu - Bencbax

TeHrnamacuaaH eovganaHnnagn. AoHu
he, =1-1/d-V2/2g ékun he, =) 1/d-pxV2/2 (3)

6y eppga L - PewHonac kypcatkmuumra 60f vk 6yaraH
rMAPAaBANK K apwnank Ko3pduumeHTy;

1 - K yBYp y3yHAUry;

d - K YBYPHWHT NUKM ANAMETPW.

TeHrnamagarn ruvapaBAvK K apwuavk  kosdpobuuymeHtn (1)

NaMWHapP OK MM YuUyH
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A = 64/Re= 64v /V-d,
(4)

TYypOYNEHT OK UM yuyH
1=0,3164/Re** (5)

KYypUHULWAArn TeHrnamanap OpK aau aHuK naHaan. by epaa v -
CYIOK JIMKHWN KMHEMATUK K OBYLLK OK JINTW.
mapaBank Huwabamk (i) cupnanvwra capd 6ynaguraH

Ta3nMK HWU K YBYP y3yHaurura 6ynraH HucbatmHmn 6unanpaaun:

I = hex /1 =2/d - V2/2g, (6)

Arap (6) - TeHrnamara A Hu (4) Ba (5) TeHrnamanapaarv K MNMMaTUHU
K yumb, copapanawtmpcak, namuvHap Ba TypOyneHT OK Mmaap YyudyH
rMAPaBAVK HULWAO aHUK NaHaaun:

a) JaMUHap OK UM yuyH i = a - vQ/ d4, (7)

6) TYypOyNeHT OK UM yuyH i = B - v0.25 . QL75/d475,
(8)

Maxananm K apwuavknapHu  xucobnawgpa K yByphapaa
ypHaTUAraH cypuamanap, Teckapw TyCcK wnynap, bypuavwnap kabu
K WCMAApHW Hasapja TyTuL Kepak bynaamn, YyHKM anHaH aHa wyHAaau
K McMnapaa Maxaanum K apwunanknap xocun bynagw.

Maxannum K apmavknap:

hw, = o -V%/2g, ékn hy, = 1-1m/d - V2 /29 9)

K
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TeHrnamManapu OpK aau aHuK SaHaju.

By epaa . - Maxaaum K aplwuavKaapHU Xxucobra onyBuu
KO3pOULINEHT;

1m - KyBypAa Maxanaum K apunankaap xocun 6yaraH 6ynaru

Y3YHAUTW.

CyroK /MK y3aTyBUM MarucTpan K yBypJaapgaru Hacoc
CcTaHUuANapu

K yByprapaaH CyroK AMKHW XauAOBUM HACOC CTAHUMANAPU 3HT
Mypakkab uHWooTnap Typura kupaaun. Hacoc craHuma Tapkmbura
Hacocnap, Cak Jfiarudy omMbopu, MexaHVK YCTaxoHa, 3/eKTP 3Heprua
NOACTAaHUMACK, K O30HXOHA, CYyB TabMMHOTU TU3MMM, KaHanuzauma
TU3VMWU, Xap Xua Typaarn buHonap kmpagm.

HedT Ba HedT MaxcynotnapuHu K yByphnapgaH xavjawl ydyH
NopLUeHAM Ba MapKa3jaH K ouMa Hacoc/iap vwaTtuiagu.

MopweHan Hacocnap K opu dongann nw KodbPuumeHTura
ara 6ynmb, y rokopu K OBYLLK OK JINK CYIOK JIMKNAPHWU XanaraHaa xam
y3rapmangun. byHganm Hacocnapgarm xocmn 6ynaaurad Tasnmuk  capodra
6of nmk 3mac. Ly 6unaH bupra nopeHAn HacOCNAaPHUHT BUp Heya
KamMuuaMknapun xam MaeXya. bynapaaH acocumnapm - oK opwm
6ocuman, katta capdra ara 6yaraH HaCOCNapPHUHT rabapuT yandyamaapwm
Xyaa katta 6ynagun, OyHWHr HaTMxKacvia HaCOCHMHI Maccacu Xam
KECKMH owmnb ketagn. byHpgan katta rabaputaarun Ba yta of mp byaraH
Hacocnap Y4YyH K ypuaaauraH HacoC CTaHUMAcKu B6MHOCK XaM XyAa
KaTta 6yavwm kepak. LyHWHraek, noplweHAn Hacocnapaa

XanganaétraH CylK JUK OK umMn 6up Mapomaa 6yamamau, arap
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CYIOK NnKnapia MexaHuK Mogjanap 6ynca HacoCHW  uvwaaH
UMK uMLIWra oamnb kenagu.

MapkasgaH K o4mMa Hacocnap NOpLUEeHAN Hacocnapra HucbaTtaH
6bup K aHua ad3annvknapra sra. HucbaraH kmumk K obukK aa katta
Ta3numk Ba capdan Hacocnap apatvwl MyMKWH, WYHaATUPYBYM K YBYP
EéNVK nrnga xam wvwra Tywmpub robopul MyMKWH, HacoC YK WHWU
TYF PUAAH-TYF PU  J/EKTPOIOPUTKMY  YKUra Yyaaw MYMKWUH, SbHU
K ylWMMYa y3aTruunapHu xoxaty nyk. VyHantupunaétrad cyrok AnK
MUK AOPWHM  CEKWH-acTa  y3rapTmpub  6opuw  MYMKUHAUIWY,
rabaputnhapu yH4ya katta byamaraHaurn xamaa Cyrok AnkK Tapkunbuaa
MexaHuK Mogganap 6ynca xam Xxanpaw MYMKUHAUTA MapkasgaH
K O4YMa HaCOC/MIapHW KEHT K yanaHuavwura cabab 6yamok aa.

Marnctpan HedbT K yByp/iapuaarn HacoC CTaHumanapum >yaa
KaTTa Mypakkab nHwWooT 6yaraHamrn tyganmamn byHaam ctaHUmANapHU
O6OWwK apuw Ba XuM3MaT KypcaTUW Y4yH K YWIMM4Ya YCTaxoHa,
OMbOOpXOHa, CyB Ba KaHanu3auua TabMMHOTM TU3MMAAPU XaM
K ypuauwm kepak 6ynaaw.

Acocnn uvHWooTnapgaH xucobnaHraH ombopxoHa ogaTtaa 6up
Heua (4-6 Ta) 5000-10000 m3 nm cak nakuunapgaH nbopat bynagw.
LUyHMHraeK, HacoC CTaHuuMAnap €Hf MHAAH CaK NaHWULW YUyH Maxcyc
OUMK XOBYy3nap Ba OowkK a kepaknm acbob-yckyHanap 6unaH

TabMWHAAHraH 6yanwm kepacx.

Tabunit ras ysatyBuUu MarucTpan K yBypJapaaru Komnpeccop

CTaHUuANapu

Hedt Ba ra3 caHoaTMaa KoOMmMpeccopnap >XyAa KeHr
K YanaHunaaun. MacanaH, ras caHoaTMaa MarucTpan ras K yBypaapuvaa,

KOHNapAa K YAyK fnapAaH 4YuK aéTraH rasHu WWF U, ep OCTu ras
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ombopnapura ras xamgaw, y3ok Macodara y3aTyBuM K yBYpPJapHM
CUMHaW Yy4yyH Ba BOLWK a MaK cagnapga vwnatuaca, HebT caHoaTMaa
K aTnamra ra3 xamgaw, K yAyK NapHW ra3 KyTtapkud ycyanm 6unaH
MWAATULW, K YAYK NAaPHU ULIra TYLUMPUL YUYH ULWNATUAAAN.

KomnpeccopnapHu XasK Xy>anuruaa XyAaa KEeHr
MwnatTmamwmra  Kypa  MNoplweHAn  Ba  MapkasjaH K ouyMma
KoMnpeccopaap Ty3uauLwura, uwaaw Tap3ura, KyBBatura Ba 60wk a
omunnapura Kk apab 6up Kk aHua Typnaapu MaBXyA.

[@30mMOTOKOMNpeccopiap, ras xawnjakuvunap, BeHTUaAaTopAaap,
POTaLNOH Ba BMHTAW KOMMpeccopaap Xam MaBxys 6yavb, ynap ras
XanjawHn xap Xwua wapoutnapuaa wwnatunagu. LWyHuHraek,
KOMMpPEeCCOPAapHUHI  KyuMa (AbHWM KaTTa 0K aBToMobuanapra
ypHaTuaraHm) Ba MyxuM (AbHM OuMp epra ypHaTuaraH) xosga
nwnaTunaauraH Typaapu xam MaBxyga.

Komnpeccop CTaHUmnAnapu K aHaau MaK cagnapgaa
K YpUamwmaaH K atbuMW Hasap K yumaarn MHWOOTAapAaH TaluKu
TonraH 6ynagw:

1) mawuHa 3aam - 6y epga Kommnpeccopsiap Maxcyc
nongeBopsiapra YypHatuaraH 6yamb, kepakam ynyoB acbobnapw,
KyTapuw KpaHaapy Ba 6OWK a K ywumya MexaHusmaap 6unaH
6yTnhaHraH bynagw;

2) COBYTULL y4YyWn CYyB XanJanamraH Hacoc CTaHLUMACK;

3) NCCUK CYyBHM COBYTaauraH Kypuama (rpagmpHs), UCCUK CyB
TYNAQHUWKM  YYyH MaxCyC Cak Jakmy Ba COBYK CyB WUF nb
K ynnaguraH K OBY3;

4) rastos3anarmuy, Momnaxpatkmy Ba 6OWK a Maxcyc ac6o6-
yCKyHanap ypHaTuaraH anoxmaa MangoH4a;

5) anekTpTpaHchopMaTop Ba 3/eKTPTaK CUMaarvy ypHatuiaraH

MaxcyC ManfoHuYa;
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6) MexaHMK yCTaxoHa, OMOOPXOHa, MLWYM XOAMMAAP YYYH Aam
OV, KAMWHMLL Ba FOBUHMLL XOHanapu Kabu K ywmMmua buHonap.

Tabvmn ra3 ysaTyBuUM Maructpan K yBypaapuaa Maxcyc
xmucobnawnap OpK aan ra3 xangoBuM KOMMPECCOP CTaHUMANAPUHMU
COHM Ba >owjnawuw HyK Tanapu aHuk snaHagun. Komnpeccop
CTaHUMANAPHN K YPULWAAH acOCUM Mak caj Tabummn rasHu y30K K a
y3atuw 6yamb, ynap K ypuwavwum 6bymmya Mypakkab MHWOOT
xucobnaHagn. Opgataa Komnpeccop CTaHumsanapu opacugarn macoda
novnxa vwnapu 6ynnya aHuK naHaaw, NeKUH ra3 MarucTpan K yBypwu
yTkasmnaguran reorpaduk LwWapouTaapu, xauAanaétraH rasHWHK
K yBYyp 6ownaHuwmn Ba oxmpugarn 6ocumu, 3nekTp Ba CyB TabMUHOTU
Kabu omwumanapHu xmcobra onaraH xonga xap 100-150 km. pa
K YPUAULLIN MYMKWH.

Komnpeccopnap xam Xxyaam Hacocnap Kkabw nopweHnn Ba
MapKa3jaH K ouma TypAa vwnab uymK apuamok Aa.

MNoplweHnn Komnpeccopaap MapkasjaH K ouma Kommnpeccopra
HucbataH oK opu dpongann mnw kos3dpbuumeHTUra sra, Xyaa katra
6ocnmnapraua (100Mflla. gaH oK opun) cuk M6, TabMupaal Mwwnapu
opacu y30K byauwn, atpod MyxuTu WAPOMTK y3rapun (xapopar,
6ocnm) KOoMNpeccop K yBBatMra TabCup KypcaTMacamru Ba OOLWWK a
wy Kabwu omunnap 6ynnua adpsanamknapra ara.

Mapk a3gaH K ouMa KOMMNPeccop KOHCTPYKTUB Ty3uamwwm bynmua
Xypa Typan KypuHuwnap sra. byHaam komnpeccopapaa xanaanmim
Kepak 6ynraH ra3HUHI KUHETUK SHEPruacu noTeHunan sHepruara

avnaHTUpmo, oK opy BOCUM XOCKA K UAVHAAWN.
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I. HE®GTb BA ITA3 TAPKMNBU

YMmymun mabaymotnap

HepTHM Tawkmn >TyBUM acoCUW 3neMeHTaap Yraepos Ba
BoAOpOA 6ynnb, yHUHr Tapknbuaa moc pasmwgaa 83-87 Ba 11-14%
MUK Aopaa bynaaw.

HedbTb KkKuMEBMM >XmxaTaaH Mypakkab Ba TepMOAMHaMUK
HOTYpPf YH 6yaraH Kyn KOMMOHEHTAM TU3uUM xmcobnaHumb, y acocaH
metaH (ChH2n+2), HadTeH (ChH2n) Ba apomatuk (ChHan-2) yrnesogopos
romosiornapugaH ubopar. YHuHr Tapkubuaa Typanm MUK Jopaarv
yrneBoAopos rasfap Ba HOOpraHuk ras bupukmanapu (BOAOPOA
cynbdug HS, kapbonat kucnota COz a3or Nz, reamn He Ba
6owkK anap) apuraH xonga 6yamwn MmymkuH. K yayk aaH onnHaértraH
Maxcy/nioT Tapkmbugarn KOMMNOHEHT/Nap MWK AOPW KOHHMHT MLUAALLM
Ba uvwaatManwm mobamHuga aoumMo y3rapub Typuwmnm MymKuH, 6y
Hapca HedTb Ba rasHWHr GU3NK-KMMEBUW XOoccanapura y éku b6y
Aapaxkaja Tabcmp 3Tagu.

HedT K a3mb osnyBuM KOpxOHanapaa HedbTHM WKNF MW Ba
Tavépnaw  XapaéHwn, opataa HedTaaH dak atrMHa  MeTaH
Yyrn1eBOAOPOANAPHMHI  6OW K MCMMHW Ba HOOPraHWK rasnap
6uprkmacmHum axpaTtnb onvu 6unaH YyerapanaHaau.

aneBo,a,opo,u,napHler bow K mcmura ME€TaHAdaH MNeHTaHlra4a 6§/nraH
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yrneeogopos  nap  kupaan. MeTaH K aTOPUHWUHT K yunu
yrnesogopognapu (MetaH CHs, 31aH C2Pe, nponaH C3Hsg, 6yTtaH CsHi1o)
Hopman wapoutaa (t=0°C Ba P=98066,5 Ma) ra3 xonataa 6ynaawm,
neHtaHgaH (CsHi2) rentopekaHraua (CizHss) - cytoK xonatpa Ba
ObyHAaH 0K Opu xOnnapaa 3ca - K aTTMK >XUCM xonatuga bynagu.

HedTb Ba rasHn nuf nw Ba Tanépnawl >XapaéHWHU TEXHOJIOTUK
Xncob6-kmtob K nanwaa HedTb Ba rasHUHr dm3MkaBumM Ba UCCUK UK
xoccanapuHm 6unmw kepak 6ynaan. bup Heuta KOMMOHEHTAapAaH
TaWwKkun TonraH TU3MM (HedT EkM MYyNAoLW ras)HUHT Xycycuatnapu
anoxmaa KOMIMOHEHTNAPHMHI XOCcacM Ba MWK AOpuUra, AbHU
TU3MMHWHI Tapknbura 60f vk .

HedTe Ba ra3 Ttapkubum Typam KypuHuwnapga 6epuanwm
MYMKWH.  MacanaH, anoxmaa  KOMMOHEHTNAPHUHI  MyTAaK
MUK AOPVHM (Macca, XaXM €KW KUAOrpaMM-MOJEKyNa  COHW)
KenTmpuw nynm émnan.

Bupop MoaaaHWHIr Kmuaorpamm-monekynacu (K UCK apTUpuaraH
XONAa KWAOMOb-KMOJ/b) JAeraHaa ywby MOAAAHVMHI MOJeKyaap
Maccacura TeHr byaraH kuaorpaMmm-macca MUK AOpPU TYLLYHUAAAN:

N = (1.1)

15
M
6y epga: N - KUNOMOb MUK AOPU (KMOJb);
G - moaaa maccacwu (kr);
M - MOAAaHMHT MONeKyasap Maccacw.
Arap ywby undosaga G rpammaa onumHca, y xonga N rpamm-
Monekyna (r mosb)napga npoaganaHaau.
Yrnesopognap apanawiMacMHM  TawKwWia  3TyBUM  anoxuja

KOMMOHeHTAap MaccacuHn - Gi, Gz ..., Gn, Kr napga Gn, KNJIOMOJIb

43



MUK gopuHm - Ni, N2, .., Nn opK anm Ba xaxmuuHu Vi, V2, .., Vn
M3napaa Kk abyn Kk nnamma.

ApanawiMaHuHr ymymmn maccacm G Ba yMyMUM KWUAOMOJb
MWK 40pW N apanawmaHu TaLWKWA 3TYBUM anoxmaa
KOMMOHEHTAAPHUHI Maccanapy Ba KWAOMOJb MWK AOPNAPUHUHT

NNf MHANCU OPK aJh aHUK JlaHa4Wn:

G=G +G,+.+G, =3 Gi (11)
1

N=N,+N,+..+N, =3 Ni (12)
1

Kyn xonnapga apannwMaHuHT YMYMUIN XaXKMKU V yuyH aHOIOTMK

TEHrIaMaHW K yanaw K ynam xmcobnaHagm:

V=V, 4V, 4.4V, = SVi, (13)

Yrnesogopognap apanawMacuHUHT  TapkMbuHu YHUHT
KOMMOHEHTAAPUHN KOHLLEHTpaumsa KypcaTkmum OpK anan TasBcudnawl
K ynanaump.

Bupop apanawma KOMMOHEHTMHWHI KOHUeHTpauuacn Aaeb,
apasawMaHuHr BMpAMK MUK Jopura TyF pyU KenyBUYM KOMMOHEHT
MWK Jopwra antunaau.

KynnHua apanawmagarm KOMMOHEHTHUHI  KOHLEHTpaLuacK
Macca, MOJb, XaXkM yaywimn Ba pounsnapaa ndoganaHaau.

Bupop KOMMOHEHTHWMHI Macca yaywu gi ywby KOMMOHEHT
Maccacn Gi HM apanawMaHVHI YMyMUA Maccacura Hucbatm opk anm

neboganaHagm, AbHU:
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G G G
g =—g,="2.,8 =~ (14)

> Gi
Gl G2 G Zl:
tg g =2 4= =1 15
T8 8 G G G G ( )
EKV K UCK apTUpWAraH Xonaa >gi=1, (16)
1

Aemak, apanawmagarn 6apya KOMMOHEHTAAPHWUHI  Macca
yaywnapu Mne MHAMCKM Gupra TeHr 3KaH.

Bupop 6up  KOMMOHEHTHUHI MOAb  yAywn o Yywoy
KOMMOHEHTHUHT KWAOMOAb COHU Ni HW apanawMaHWHT YMYMUM

Knnomonb coHn N ra Hucbatm OPK aan Tonnnagn, AbHW:

N N N
a :Wl;af2 = WZ;W; n (17)

6y epaa (3) TeHrnamaHm xmcobra oncak
Sai=1 (18)

6MpPOP KOMMNOHEHTHUHT XaXXM KOoHueHTpaumacu Vi (ynywnapga) ywby
KOMMOHEHT XaXMu Vi HUHI apanawmMaHu ymymumn xaxmum V ra

HucbaTtura TeHr, AbHN

(19)

~
Il
S
N
Il
<SS
Il
S

Si=1 (20)
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Arap Macca, MOJb Ba XaXM KOHUeHTpauuaiapu yaywnapaa
3mMac, bankn ¢ousnapaa aHuK NaHCa, Y XOAAa KOHLEHTPALMAHWHI
MUK gopwun kypcatrmum 100 mapTta opTagn Ba K yvmaarnya

XncobiaHuLwIn MYMKWH:

1005
gi =100 c (21)
— 1002V
ai =100 (22)
10072
Vi=100 (23)
Mabaymkn, 6y xonaa bapua KOMMOHEHTAap

KOHUEHTPAUVACUHUHT UNF MHAKWCKM 1 ra amac, 6ankm ro3ra TeHr
bynagn.

Macca Ba MOJib KOHUEHTPaUUAHUHI XaXXM KOHLLeHTpaumnacuaaH
cesmnapan  ¢apk M WyHAAKW, ynap Temnepatypa Ba 6ocumra
60f NMK 3Mmac.

MyxaHANCANK xnucobnapuHn Haxkapuwl amanvétmaa KynuHya
YyrNeBoAOpOs apajawmManapu  TapkmbumHu  xucobnawpa Mmacca
BUPANTMHN XaxkMaa €KW aKCMHYa Xxosatra Ayd KenvHagu. byHu

MUcoanapaa Kypamus,

YrneBogopopasap apanaliMacMHUHT Macca TapkKnbuHm

Xa)kKMum ynywnapga xmcobnau

Macca TapkmbuHM xaXXmum ynywnapga xmcobnaw K ymuaarnya

amanra owwmpunaan abvHu. Apanawma 100 kr (arap macca Tapkmbu
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dounznapga ndboganaHca) aeb Kk abyn K nanHagn. Y xonga xap bup
KOMMOHEHTHUHI Macca KOHLUeHTpauumacM apanawmagarm macca
MUK JOpura MocC Kenaau.

Tysuwanw  ndogacm opk aam xap OGUp  KOMMOHEHTHWHT
MONEKyAsp Maccacu xmcobnaHagn. KOMMOHEHTHUHI Maccacu YHWUHT
Monekynsp maccacura 6yanHaan. byHga xap 6up KOMMNOHEHTHWHT
MOJIb cOHWM Tonwunaawn. CyHrpa K UCK aptupwiaagy Ba yMyMUW MOJIb
COHW aHWK naHaan. Xap 6Mp KOMMOHEHT MOJb COHWHUHI YMYMUW
MOJIb COHUra HucbaTm OpK anm xap 6MpP KOMMOHEHTHUHI Xa>XMUM
(Moniap) KOHUeHTpauuacu yaywnappa é€ku @dousnapga Xocun

K namHagn (1->xaasan).

1->xapBan
Komno- Tysvanw | Macca | Mone- Monb XaXkmum
HeHTnhap | ¢opmynac| MUK A0 | Kyna- COHUHMN KOHLIeHTpauunacu
n pu % nap | xucobnaw Ynyw %

MaccCa Macca

- - Gi Mi | Gi:Mi=Ni | Ni/>n~i | 100Ni/

zlei

MeTaH CH4 40 16 |40:16=2,5| 0,669 66,9
0

JTaH CaoHe 10 30 |10:30=0,3| 0,088 8,8
3

MponaH | C3Hs 15 44 115:44=0,3| 0,091 91
4

bytaH CsH10 25 58 |25:58=04| 0,115 11,5
3
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[MeHTaH CsHio 10 72 |10:72=0,1| 0,037 3,7
4

Kamu 100 - 3,74 1,000 100

LLly 6unaH 6Gupra ra3 apanawMacUHUHE Xa>XMUN Tapknbu monsp
xmcobnaHagm, WYHUHIAEK, nctanrad rasHuHr 1 kmonb xaxxmum O°C Ba
980 66,5 lNa ga 22,41 m3 ra TeHr.

1-tonwmnpuk . K ynmpgarn 6epuaraH mabaymoTnap acocupa
yrnesopofs apanawMacUHUHI Macca TapKMbUHM XaXkMum

ymMymaa xucobnatr (2->xaasan).

2->KaaBan
BapuaHTh ApanawiMaHunHr macca Tapknbu, % macca.

ap CHa4 CoHe CsHs CsH10 CsHi12
1 40 15 13 23 9

2 30 14 14 26 16
3 32 11 15 27 15
4 36 13 16 28 7

5 39 19 17 12 13
6 45 10 18 24 3

7 44 11 19 22

8 43 12 20 20 5

9 31 16 21 19 13
10 33 17 22 24 4
11 29 23 20 12 16
12 41 19 16 17

13 37 22 17 21 3
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14 35 21 19 18 7
15 50 14 10 16 10
a3 apazialuMacMHUHT MoAAp (Xa)KMun) TapkMbmnHu maccaga
xucobnaw

Macana y4yyH waptam MabaymoTaapu 3-xxagsanga KenTMpuaraH.

3->KaaBan
Ty3unnnw| Mons | Mone- |[KomnoHe| Tapkmnb maccacu
dopmyna p Kynap HT yayw %
Apanauima -CM | TapKu- | Macca |maccacm,
KOMMOHEHT 61 % “r
AP CHanez | ad Mi | «i-Mi=Gi| Gi/$ci | Gi-100/
| Z,::Gi
MeTaH CHas 30 16 30.16=48, 0,117 11,7
0
JTaH C2He 15 30 15.30=45| 0,109 10,9
0
MponaH | CsHs 20 44 20.44=88| 0,214 214
0
BytaH CsHio 15 58 15.58=87| 0,211 21,1
0
Mentan | CsHi2 20 72 |20.72=14| 0,349 34,9
40
Kamu 100 - 4120 100
[@3 apanawMacuHUHr  XaXmun  (Monfap) Tapkubm Maccacu
bynnua K yumaarn Taptmbaa xucobnaHagn. bepuaraH  monsp
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TapknbHn ¢omusnapaa 100 kmonb (Mosb) Aeb K abyn kK mnamms. Y
Xonja xap 6Mp KOMMNOHEHTHUHI KOHLEHTPALMACK YHUHT MOJIb COHUHU
nbogananan. Tyananw teHrnamacugan ¢organaHnd KOMMOHEHTHUHT
Mosiekynap mMaccacu xucobnaHagn. CyHr xap 6Mp KOMMOHEHTHUHT
MOJIb  COHM  YHUMHI  MOJIEKYAsip  Maccacura  Kynantmpuamnb
apanawMaHVHI YMyMUI Maccacu Tonuaaaun. Xap 6up KOMNOHEHTHUHT
MacCaCMHNU yMyMWK Maccara 6ynmb, yHMHr mMacca KOHLEeHTpaumnacu
yaywnapuga ékm dousnapga aHuUK naHaau.

2-tonwmpumK . Ywby 6GepuaraH MabaymoTaapra Kypa ras

apasaWMacuHUHT  MoAsAp  (XaXXMuKM) TapkMbuHM  xmucobnanr (4-

>Xazgai.).
4-xapBan
BapuaHTtnap [a3 apanawmacu Tapknbum, % monb
CHg CoHe Cs3Hs CsH1o CsH12
1 30 25 8 7 10
2 31 29 9 15 16
3 32 28 10 17 13
4 33 27 11 9 20
5 34 26 8 10 16
6 35 25 9 17 14
7 36 24 10 12 18
8 37 23 11 20 9
9 38 22 7 17 16
10 39 21 9 12 19
11 40 23 14 18 3
12 46 12 16 17
13 45 20 12 11 12
14 41 21 18 13 7
15 434 26 21 6
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CyloK yrneBogopoy apajaliMacMHUHT Macca TapKUGUHU

XaXkMum ynyuwaa xucobnawu

CytoKk  yrneBoAopognap apanaliMacMHUHI Macca Tapkubu
XaXMAa Xam, XyAAuM aBBaArM xonatnapgarn kabwu >xagean 6ynmua

onnb 6opunagw.

5->apBan
Macca | KomnoHeH KOMMOHeHT | XaxxXmuin Tapknb
Tapknb | T 3nuanruy,| xaxxmu, gm3 | Yayw ®owus
Apanawma | o/ | 100 Ta | 100 Ta kam
KOMMOHEHT Macca Ky
/ gi Qi Vi=Gi:Qi | ris3yi | 100-Vi/
i ;Vl
MNponaH 0,40 0,58 |0,40:0,58=0,6| 0,416 41,6
9
BytaH 0,35 0,60 0,35:0,60=0, | 0,349 34,9
58
MeHTaH 0,25 0,63 0,25:0,63=0, | 0,235 23,5
39
XKamnm 1,00 - 1,66 1,00 100

Cytrok Yyr1eBOAOpPO4  apaialiMacUMHUMHI  Macca  Tapkunbu
K ynmaarmua xmcobnanaau. Waptam pasuwpa 6epunran apanaimManm
1 kr (ékm 100 kr, arap KOMMOHEHTHUHI KOHLLeHTpauunacu ¢omsnapsa
nboganaHca) aeb K abyn K mamamms. Y xonga KOMMOHEHTHWHT

KOHLLEHTPAUMACK YHUHT apanaliMagarn MuK gopura Moc bynaan. Xap
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6P KOMMAOHEHT 3UUYAUTMHM MablyMOTHOManapAaH UXTMEPUN YN4OB
bupavrnga €3mb oanWMMM3 MyMKUH. Xap O6uUp KOMMOHEHTHWHT
MaCCaCUHU YHUHT 3uuaurmra Hucbatm opk aam 1 kr (ékm 100 kr)
apanawmMagarm KOMMOHEHT XaXMWHU xucobnanmms. Xap 6up
KOMMOHEHT Xa>XMWHW apanawiMaHuHr ymymunm xaxmum 1 kr (ékm 100
Kr) ra 6yncak, YHWUHI XaXXMUMA MUK AOPWHM ynyw éku domsnapaa

TOMNamMuns3.

3-TonwmpumK . 6-XagBanga KentMpuiaraH MabayMoTaapra
6VMHOaAH CylOK Yr1eBOAOPOA apasalMacMHUHT Macca TapKnbuHu

XaXKM/Ja XMcobnaHr.

6->kaaBan
Macca Tapknbun %
Macca Tapknbun, %
BapuaHTn Macca BapwnaHTtnap
ap Mpona| byta | [eHTa NMpona| byta | lNeHTa
H H H H H H
1 20 40 40 9 40 30 30
2 23 42 25 10 42 32 26
3 26 38 36 11 39 26 35
4 29 44 27 12 43 33 24
5 30 46 24 13 50 41
6 33 48 19 14 51 40
7 36 44 20 15 36 39 25
8 39 36 25 16 48 24 28

CyloK yrneBogopoa apasialiMacMHUHT Xa)KMUW TapKMGUHMN

Macca Hucbarupa xmcobaaw
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CytoK  yrneBoAoOpoOj apanalMacMHUHT  XaXXMUA  TapKUOBUHWU

MacCcCala Xxncobnaw HaMYyHacCu 7->|<ap,Banp,a KENATUPWTaH.

/->KaaBan
Xaxkxmun | 3nunur |[KomnoHeHTH| Macca Tapkun6bum
Tapknow, n WN-HT
Apanawma | Tap Yy dous
KOMMOHEHT % Kr/am3 | maccacw, Kr
a-pu Vi Qi Gi=Vi-Qi Gi/ | 100-Gi/> Gi
S Gi
[MponaH 0,30 0,58 10,3-:0,58=0,17| 0,287 28,7
4
bytaH 0,30 0,60 | 0,3-.0,60=0,1| 0,297 29,7
80
MNeHTaH 0,40 0,63 |040,63=02| 0416 41,6
52
Kamu 1,00 - 0,606 1,00 100

CyloK  yrneBoAOpOJ apafaliMacUHUHT  Xa>XXMWUW TapKNOGMHK
Maccaga xmcobnaw yuyH, XyaAAW aBBaarM TOMWMPUK napgarn Kabu
wapTan pasuwaa bepwaran apanawmanm 1 am3 (100 gm3) geb K abyn
K wnamus. lapTtam apanawimMa KOMMOHEHTU KOHLLEHTPaunACU YHWUHT
XaXXMUN MUK gopura Moc kenagun. Xap 6up KOMMOHEHTHMHI Maccacu
WapTaAM  apanawiMa  KOMMOHEHTU  XaXMWHU  YHUHT  3U4auUrura
Kynantupmb tonuaagan. ApanawiMaHUHT YMyMUA MaccacuHu xncobnab
Ba KOMMOHEHT MacCaCcMHW apanaliMaHUHI YMyMUN Maccacura 6yamu
nynn 6mnaH aca Macca KOHUEHTpaumacu yaywnapaa €k dounsnapsa

Tonunagw.
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4-TonwmpuK . 8-XajBanga KenTMpuaraH — MabJaymoTaapra
acocaH CylK YreBOAOPOJ apanallMaCMHUHT XaXXMWUN TapKMOuHM

MacCcCala XNCOBNaHT.

8->xaaBan
ApanawiMaHuHr ApanawiMaHuHr
BapuwaH | xaxmun yaywn, % Bapuantn| xaxxmwuum ynywwu, %
T-nap [lponaH bytaH | [leHTaH ap Mpona | bytaH | MeHT
H aH
1 40 35 25 9 24 47 29
2 38 30 32 10 20 45 35
3 36 44 30 11 33 44 23
4 34 46 20 12 43 43 14
5 32 48 20 13 25 62 13
6 30 52 18 14 27 59 14
7 28 50 22 15 29 60 11
8 26 49 24 16 41 37 22

CyroK yrnesogopoa/ap apasiallMacMHUHI Macca TapKMbuHm

MOJIApPp MUK AopAa xucobnaw

CyloK apanawMaHuHI Macca Tapkmbu xam Moasap MWK Aopaa

»aasan bynmua xucobnaHagw.

9->aaBan
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Apanawma | Macca | KomnoHeH Xap 6up Monsip Tapkmbu
KOMMOHEHT | TapKMbW, | T-HUHT | KOMNOHEHTHW
- % MOJIEKY NS HI MOJ1b Ynyw ®owuns
napm p Maccacu | MWK Aopwu
MponaH 0,40 44 0,40:44=0,009 | 0,49 49
1
BytaH 0,35 58 0,35:58=0,006 | 0,32 32
MeHTaH 0,25 72 0,25:72=0,003 | 0,19 19
5
XKamnm 1,00 - 0,0186 1,00 100

Xyaaw aBBanrn xonatnapgarn kabwv waptam pasuwga 6epuarat
apanawmanHn 1 «kr (ékm 100 «r) peb onamms. Y xonpa
KOMMOHEHTAAPHUHT MaccaB KOHL,EeHTpaLMACcK YNAPHUHT
apanawmagarm MuK gopsapura MyBoouK  6ynaan. DKaaanra
KOMMOHEHT/NIaPHUHI MOJIEKYNSP Maccanapu €3nnaaun. Apanawmagaru
KOMMOHEHTHUHI KWJIOMOJIb MUK AOPW MacCaHUHI MOAeKyasp maccara
HNUCbaTM OpK ann aHwk naHagn. CyHr apanawMaHWHT YMYMUA MOJb
MUK Aopu xmcobnaHaan. KOMMOHEHTHWHr MosAp Tapkubum 3ca
KOMMOHEHT MOJIb MUK AOPWHWHI apanawMaHuHr YMYMWUW KMOJIb

MUK Aopura Hucbatm opK aam Tonunagw.
5-tonwwmpuk . 10-xagBanga KenTmpuaraH mabaymoTaapra kypa
CYIOK YrneBOAOpOA/iap apanaliMacMHUHI Macca TapKubumHu monap

MUK A0pA4a XmcobnaHr.

10->xaaBan
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Macca tapkmbu, % | Xucobnaw | Macca Tapknbu, %
Xncobnawu
BapwWaHTaa macca
BapwWaHTaa
Mpona| byta |[MeHTa puv NMpona| byta | lNeHTa
7

P H H H H H H
1 35 40 25 9 43 36 21
2 36 41 23 10 44 37 19
3 37 40 23 11 42 40 18
4 38 45 17 12 43 46 11
5 39 38 23 13 48 39 13
6 40 33 27 14 45 36 19
7 41 34 25 15 46 29 25
8 48 35 17 16 49 27 24

2. HE®Tb BA NYN40LU FA3HUHT ®U3UK XOCCA/IAPUHU
XNCOBJALL

Hedtb

beBocmMTa yayaw OpK anu

Ba

ra3HNHr

acocmn  GU3MK-KMMEBUN  XOCCaNapuHM

XaM

dHUK Jall  MYMKWH.

YnapaaH

6ab3vnapuHn GepwuaraH apanawmMa TapkmbuHum xmcobnaw OpK anu

MYXaHAMCANK XMcobnapu yuyH eTapam aHuK ankKaa Guavw MyMKUH.

ApanalwiMaHWHT ypTaya MOJIEKYJIAP MaccacuHu xucobnaw

(11) Ba (20) TeHrnamanapaaH donganaHmb apanaliMaHUHT

ypTaya MOAeKynasp MacCaCcMHu xumcobnawl TeHrnamacu Kenatupub

UMK apuanwm MyMKUH:

a) XaXkMum monap Tapkubra kypa:
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M- VM, +V,M, +..+V M, , (24)
w 100

6y epaa Vi, V2, ..., Va- KOMNOHEHTAAPHUHT domnsnapaarm xaxxMmn
KOHLLeHTpaLuunacu.
Arap xa>XMunu KOHUeHTpauua yaywnapaa oamMHca, y Xxonaa:

Myp=ViM1+VoM2+...+VoMp; (25)

6) 6epunraH macca Tapkmbura kypa:

100
Mypz (26)
& & L&
Ml M2 Mn
6-Tonwmpnk . 1-um  Ba  3-TOMWWPUK HUHT  xmcobnaw

HaTuXKanapura Kypa apaJjawMaHuHI ypTada MOoaekyasap Maccacu
Macca Ba Xa>kKM Tapknbura Kypa aHUK JaHCUH.
2-4n Ba 5-TonwmpuK MabaymoTaapura Kypa apajialiMaHUHT

ypTada MOAeKynsap MacCaCUHW XMCOBNaHr.

Yrnesoaopopanap (cyroK Ba ra3aCMMOH) apajaliMaCcUHUHT

ypTaya 3uuamrmHm xucobnawu

YrneBogopognap  apanawMacMHUHI  ypTayda  3UUYAUTUHU
aHuK naw (12)-(23) Ba 3nunuk TeHrnamacugaH dounganaHmb xocun
K UANHaAW:

a) monap Tapkubura kypa

Qyp=- (27)
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6) xa>xm Tapkmnbura Kypa:

Qyp=37i0i (28)
B) Macca Tapkumbura kypa
o= (29)
yp— i&

[a3nap apanawMacMHUHI ypTaya 3UYAUTMHK Xucobnaw yuyH
K ynnaarv TeHrnamanapgaH xam donganaHu MyMKUH.

YpTaua Monekynsp Maccacura Kypa:

M K2
—— w e 30
ST VTR (30)
Xaxkm Tapkmbura kypa:
VM, +V,M, +...+V M
Qyp= 1 1 2 2 n n; (31)
100-22,41
MaccaBumn Tapknbura kypa:
100
Qyp= (32)
& 8 8 o
Ml M2 Mn

7-tonwmpuk . 1,2 Ba 5-TONWMPUWK NapHUHr  XxmMcobnaw
HaTMXXanapura Kypa apanawMaHuHr ypTada 3uuaurn  (27)-(32)

ndoganap opk anm xmcobnaHcuH.
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AaanNTNBANK NPUHLMNMU 6ynnua yrnesogopoanap
apanawMacuHMHr  6ab3n  PU3MKaBUN  XyCycuATAapuHM  xucobnawl
MYMKWH, SibHWU ypTada KpUTMK 60CKM, ypTaya KpPUTUK XapopaT Ba

bowk anap.

3. HEOTAATU NYNAOLL FTA3NIAP TAPKUBUAATU Of UP
YrneBoagorPOANAPHUN XNCOJIALL

YMmymun mabaymotnap

HedTaarn nyngow rasnapgaH camapanv porganaHuil yCyanHu
aHWK flall MacanaCcMHW Xan K WAULW YYyH YAapHUHT Tapkmbuaaru
OF Up YrNEBOAOPOANAPHM aHWK fawl  Kepak. Wyngow rasnap
Tapkubuaa of mp yrnesogopoanap cumdatnga, ogataa, 3TaH, NponaH,
O6yTaH, NeHTaH Ba tOK OpU MOJEeKynsp Maccara 23ra 6yaraH
yrnesogopoanap K aug 3tunaguv. LyHuHraex, ynapHuHr Ttapkmbu
Kr/HMm3 nyngow ras éku kr/1000 HM3napaa nedopanaHagm.

Arap nynzow rasHUHr mMaccaBumn Tapkmbu bepwuaraH 6yanca, y
XoNnga Of Up YrneeBoAopos TapkmbuHu Kkr/HMm3napaa aHuK naw
TEHrnamMacu K ymmaaru KypuHuLira kenaau.

100 «r rasaa ywby yrnesogopoasaH g, 1 kr aa 3ca g/100 kr/kr
ékn 10 g r/kr 6ynaan, arap WynaowW Fa3HUHI ypTaya 3UYInUrn pyp

Kr/HMm3 6ynca, y xonga 1m3 ywby yrnesogopos tapkmbu
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A=10-3g pyp Kr/HM3 (33)
A=10-3Vp (34)

by TeHrnamanapaa:

g-yrneBOAOPOAHVHI NYAAOLW ra3 Tapknbuaarn Mk aopu, %;
Pyp-NYNA0LL Fa3HUHT YyPTUYa 3UYINTY, KI/HM3;
V-yrneBoAOPOAHWHT ra3 MUK Aopuaarv xaxmMmun Tapkmbun, %;

p-YrNEBOAOPOAHVHT 3UUANTY, KI/M3

BepuaraH maccaBum Tapkmbra Kypa of Up yrneBoaopoaHUHT

MUK AOPUHU xucobnawra AOUP MUcon

8-TtonwwmpuK . Mabaym 6bup KoHaarn Mynaow rasHWUHI Macca
Tapknbu bepwuaraH xonaa, yHAaarn of up YrieBoAOPOA MUK AOPUHM
Kr/mM3 pa aHuk faHr. a3 Tapkmbu, % maccaga: a3ot - 21,5; metaH -
24,67; staH - 18,98; nponaH - 20,3; n3obytaH - 3,20; H-6yTaH - 4,8;
NeHTaH Ba YHAAH oK opu - 6,55.

Eypw: V\ynaow rasHUHr ypTaya 3VUYAUIMHW aHUK Nall yuyH
wapTan pasnwaa 100 kr apanawma onvHraH a4eb K abyn Kk nnamms. Y
xonga 100 «kr apanawmagarn MOJb MUK AOPUHM  Xxmcobnaw

TEHrnamacu K ymmaarv KypuHuwaa ésvnagm:

N=3gi+Mi (35)

N=21,5:28+24,67:16+18,98:30+20,3:44+8,58+6,55:72=3,628

KMOJ1b.
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HedTb Tapknbu garv nyngaow rasHuHr ypraya 3ndamri:

On = N-§2,41 N 3,62%13(-)(;2,41 = 123ce/u
[a3 Tapkmbuga, Kr/Hm3:
DTAH —-----=-mmmmmmmm oo 10-18,98:1,23=0,233
MponaH --------------------- 10-20,30:1,23=0,240
N306yTaH ------------------- 10-3,20-1,23=0,032
H-6ytaH -------------------- 10-4,80-1,23=0,057
[leHTaH Ba YHAAH tOK OpU ------------ 10-6,55:1,23=0,080

XKamun 0,642

1 HMm3 ra3HuHr maccacm 1,230-1000=1,230 kr HX TalwKnuAa 3Tagun.

Aemak, HedTaarm wnyngow rasnap  Tapkubuaaru

yrnesogopog Muk gopwu (0,642:1,230)-100=52,25%.
8a-tonwmpuK . 1ll-xagBanra mMyBoduK HebTb Tapkmbugaru

Of 1p

MynaowW rasHWHI  MaccaBuM Tapkubura Kkypa yHAarm Of up
Yyr1€BOAOPOA MUK AOPUHU XMCOBMaHT.
11->xaaBan
[a3H Tapkmbu, %
BapwnaH Cs Ba
T-nap N2 | CH2 | CoHe | GsHs |i-CsaH1o " YHAAH
CsH10
FOK opw
1 13 31 16 12 1 4
2 6 26 23 13 3 16
3 29 30 21 3
4 25 28 16 12 4 9
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5 3 47 23 11 4 5 7
6 10 32 28 12 5 6 7
7 57 21 10 - 3 2
8 42 25 19 7 5 3
9 25 32 19 13 - 4 7
10 1 74 8 9 2 3 3
11 8 46 16 10 2 4 14
12 14 57 10 8 1 2 8
13 7 44 18 4 7 8 12
14 17 39 23 7 1 1 12
15 9 51 14 15 3 4 4

BepuaraH xa>kmumn Tapkmbra Kypa HepTaarn nyagouu ras

Tapkubugaru of vp yrneBogopoj MUK AOPUHU xucobnawra govp

MUcon

bownaHf My MabaymoTtnap Ba eunm 12-xaaBanaa KenTupuarax.

12->aaBan
[a3 XaXkmMumun Monekyns 1 Hm3 parum
KOMMOHeHTNapu Tapkmb, % p Macca YrneBoAOpPOL,
MUK Aopwu
MeTaH 61,3 16
JTaH 154 30 10-15,4-30:22,41=0,2
06
[MponaH 12,5 44 10-12,1-44:22,41=0,

238
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N306yTaH 24 58 10-2,4.58:22,41=0,05
2
H-6yTaH 4,4 58 10-4,4-58:22,41=0,1
14
[MeHTaH 44 72 10-4,4.72:22,41=0,1
14
Xamum 100 0,761 kr/Hm3

9-tonwwmpmK . 13-XagBan acocmpa, Xaxkmunm Tapkmbra kypa

nyngow ras Tapkumbuaarm Of Mp  YrIeBOAOPOS MUK AOPUHMU
XxmcobnaHr.
13->xaaBan
[a3 Tapkunbw,
BapunaHTnag n- Cs 6a
N2 CHs | CoHe | C3Hs |i-CaH1o yHAaH
CsH10
tOK opw
1 46 18 16 4 5 5
2 39 19 18 7 5 4
3 14 40 15 19 5 4 3
4 15 35 21 20 4 3 2
5 12 42 25 15 3 2 1
6 12 40 22 17 4 3 2
7 14 37 22 19 3 3 2
8 3 55 13 20 4 3 2
9 12 36 28 20 2 1 1
10 24 27 23 19 4 2 1
11 19 26 19 21 7 5 3
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12 22 30 21 17 4 4 2
13 7 50 15 16 5 3 4
14 18 24 29 19 2 4 2
15 27 29 19 17 5 2 1

4. HEOTHU TA3AAH AXKPATULL )XAPAEHUHUHI XCOBU

XoM HedTHM rasgaH axkpaTull XXapa€HMHU UKKW yCynaa ypraHuL
MYMKWH:

1) onvHaéTraH MaxcynoTnapHuM OupHeuya K yAyK nap rypyxu

6yrnua ynuall yckyHanapuaaru yayoB HaTuxkanapura Kypa;

2) daszaBun xonat TeHrnamanapugaH d¢ovganaHmb aHaanTUK

xmncobnawnap acocmaa.

Yw6by nkkana ycyn xam y3apo Moc ad3annvk Ba kKamMunamknaapra
ara. bupuHum ycynHuHr adsanavrn wyHaakn, 6yHaa K yAyK HUHT
XaK VK UMW vwaaw >apaéHmaa y3nykcus ynyaw onmb 6opunagun. by
YCYIHUHI KaMUMaUrM 3ca HedpTb Ba ras MUK JOPUHUHI HOAHWK
ynyaHuwmn, atpod MyxuT Xapopatu Ba cenapaTtopgarn 60CUMHWUHT
y3rapyBuaHAMUIU, cenaparopgaru dazaBumn y3rapuwnapHuHr
6ek apopavrn Tydamnm ras oMuanMHW xap 6up yadaraHaa Typau

K MWMaTAaPHUHT OIMHULWINAMP.
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Hazapui >uxatgaH K aparaHia HedTAaaH rasHu a>kpaTULLHWHT
aHaniUTUK xucobnaw ycynn HucbataH acocamaup. JleknH 6GyHaan
XMCOBNAWNAPHMHT aHUK UMW KYMWHYa K abyn K MAMHraH xucobnalu
YCY/ Ba TaH/lAHTaH MyBO3aHaT JOUMUNCUTa BOF JINK  3KaH.

HedtpaH  rasHM  axpatvwHu  xmcobnawga K ynumaaru

TeHrnamagaH ¢oonganaHunagm:

n . n Zl
Xyi=Y—— =1 (36)
1 1N+7
Ki
> Xi=y 2 37
21: Z1:L+K1N (37)
by epaa: yi - ra3 dasacmpgarn i-KOMMNOHEHTHUHI  MOAb
KOHLIeHTpauuacy;
Xi - CylK dasagarn  i-KOMMOHEHTHUHI  MOJb
KOHLIeHTpauuacy;

- bownaHf ny apanawmagarv i-KOMMOHEHTHUHT MOJb
KOHLEH Tpauuacuy;
Ki - Mabaym xapopar Ba b6ocumaa cenapatopjaru
apasiawMa i-KOMMOHEHTHUHI MyBO3aHaT JOUMWUCH;
L Ba N Mmoc xonga cytok Ba ra3 ¢asagarv MOAAAHUHT MOJb
MUK AOPW.
(27) Ba (28) TeHrnamanap bymuua xmcobnaw K ynmaarmda onmb
bopunagw:
1) nabopatopusa TagK WK OTM HaTMXKajlapura Kypa K ataamjaru
apasialUMaHWHI TapkMbu XaK maa MabaymoT €3unaau;
2) xapopart Ba 6ocmmra Kypa axkpaTull LWapouTW TaHAaHaaW;
3) um3ma éku XagBannapjaH MyBO3aHaT AOMMUUCK Kepakan

cncremMada TaHl1aHaau,
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4) 6epwunraH 6ocmm Ba xapopaTtga xap 6up KOMMOHEHT yuyH K
KaTTa/nK aHVK JlaHaAW;
5) N ékn L (N+L=1) karranuk 6epwunagn Ba (36) ékmn (37)

TEeHrnamanap cuctemMacugad 6mMpum xan Kk MANHMG,

>Xi  ékn Yy
1 1
Tonwunaam;

Arap Y Xxi=1 8km 3yi=1 6ynca, y xonga TONWMWPWK TYF pu
1 1

eunnraH 6ynagm Ba K abyn Kk wanHran N Ba L kattanvknap TyF pwu
6ynaan;

Arap S Xi=1 ékn 3 yi=1 6ynca, y xonga k abyn Kk uavHran N sa L
1 1

K mnmaT HOTYF pu 6ynaam Ba by kattaauknapra 6owkK a K nnmatnap
6epnanb xncobnaw TakpopiaHagW.

[a3 Ba cyrOK @asaHWHI TaK CMMJIaHULWWW, WYHWUHTAEK, anoxuja
daza TapkmbuHm cogaanawraH xmcobw 15->xxaaBanga Kentmpuarax.

AxpatnaraH HebTb Ba rasHWHI 3MYAUTMHK xmMcobnaw yuyH 1
MOJIb K YlWWAraH apanawmajgarn CyroK AUK MacCaCMHW aHWK nal
no3mm. Xmcobnaw HamyHacu 1l6-xagsanga kentmpwaraH. 15-um Ba
16-xapBannapga C7+ Ba yHAaH HOK opv dpakuMANapHUHT 3UYAUTN
865 kr/m3 Ba Monekynap maccacm 267 aeb K abyn Kk nanHram.

t=300C ga caHoaT HEPTUHMHT ypTaya 31Uauru

0,104

G
LA L Sy Sy
0= T on8.10° rer M

ras oMmmian

(1-0,420)m0m6-24-10 > M / o .
I = =116mm” /m”.
118,39-107° a°
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14->kapBan

Komno| K atnham [a3 Mon a3
- apanawu- 1- 2- 3- apana | ekyn | apanaw
HeHT/Na| MacuHU YPUHULL | YPUHULL | YPUHWL | WIMacC | ap Ma
P HI MHWHT | Mmacc | CUHUHT
Taxamam,| Ki | N=0,6 | N=0,57 |N=0,579| tapku a |Monekyn
Z L=04 | L=043 |L=0,421 6m ap
Yi=Xi- Maccacuj,
. Zi i Zi i Z Ki arum
L+ KiN L+ KiN L+ KiN
yMyMU
C1 0,4241 | 185| 0,0038 | 0,0040 | 0,0039 |0,7302| 16 11,71
C 0,0533 | 41 | 0,0021 | 0,0022 | 0,0022 | 0,0904 | 30 2,72
G 0,0467 | 11 | 0,0068 | 0,0071 | 0,0070 | 0,0756 | 44 3,33
Cs 0,0155 | 44 | 0,0051 | 0,0053 | 0,0052 |0,0229 | 58 1,33
Cq 0,0202 | 3,5 | 0,0081 | 0,0083 | 0,0082 |0,0287 | 57 1,67
Cs 0,0092 |1,28 | 0,0079 | 0,0079 | 0,0079 | 0,0101| 72 0,73
Cs 0,0086 | 1,0 | 0,0086 | 0,0086 | 0,0086 | 0,0086 | 72 0,62
Ce 0,0313 [ 0,34 | 0,0522 | 0,0502 | 0,0506 |0,0172| 86 1,48
G 0,3911 | 0,01| 0,9516 0883 0,9064 | 0,0163 | 114,2| 1,86
8
XKamm 1,00 - 1,0462 | 0,9819 1,00 1,00 - 25,45
15->aaBan
CyroK nK 1monb | Mone
Komno | Cyrok
~HWHT Cyrok apanawim| -
- apanalu Cyrok
apanawm| mMonsap a-pgarun | kyna
HeHTna Ma Maccacu
a-paru Xa>kMWu CYHOK, p
p Tapknbu (3x6)
i MOJb | CM3/MOJIb | XaXXMWU | Macc
, X
MUK A0pwn cm3 3x4)| a

67



, L-Xi
C 0,0039 | 00164 53,4 0,088 16 0,026
C2 0,0022 | 0,00093 80,6 0,075 30 0,028
Cs 0,0070 | 0,00295 87,0 0,275 44 0,130
Cq 0,0052 | 0,00219 103,4 0,226 58 0,127
Cq 0,0082 | 0,00345 99,6 0,344 58 0,201
Cs 0,0079 | 0,00333 115,7 0,385 72 0,246
Cs 0,0086 | 0,00362 114,6 0,415 72 0,261
Ce 0,0506 | 0,02130 130,0 2,769 86 1,835
Cy 0,9064 | 0,33159 298,3 113,830 | 267 | 101,880
Kamu 0,420 118,39 104,73

10-tonwmpuK . HedbTHM rasgaH axpatnw >xapaéHuHum (16-

XagBan)  KentvpwuaraH — 6ownaHF M4 MabaymMoTaap  acocmaa

xucobnar. K atnam apanawmacu tapknbum 0,1 MlMa 6ocmm Ba 200C
xapopataa Cr7+ioK opu opakuymanapHuHr 3uuamrn 860 kr/m3 Ba

MOJIEKYNAP Maccacn-275« ra TeHr.

16->xaaBan
ApanawmMaga KOMNOHEHTAAP Tapknbu, Mosb
KomMnoHeHT KOHLLeHTpauus
ap Tonwupuk BapuaHTaapu
1 2 3 4 5
C1 0,4350 0,4670 0,4280 0,4517 0,4483
C2 0,0633 0,0721 0,0752 0,0693 0,0593
G 0,0463 0,0373 0,0455 0,0477 0,0485
Cq 0,0173 0,0125 0,0184 0,0175 0,0485
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Cq 0,0101 0,0214 0,0175 0,0163 0,0179
Cs 0,0087 0,0095 0,0092 0,0075 0,0085
Cs 0,0097 0,0081 0,0087 0,0083 0,0093
Ce 0,0275 0,0315 0,0263 0,0245 0,0325
Cz+10Ba
YHAAH 0,4096 0,3406 0,3712 0,3572 0,3572
IOK opw
XKamm 1,0 1,0 1,0 1,0 1,0

5. TASBHE®Tb AXPATKUYNAPUHUHT
MAXCYNA0P/IUTUHA
XNCOBJIALL

paBuTaunoH (Of MpPANK) aXkpaTKNUIapuHU xmncobaaiu

HedTb KOHnNapunaa HedPTHW rasgaH axpaTtuwl ydyH BepTuKan
(TnK), K 1A Ba ropusoHTan (ETnK ) axxpatknynapgaH ¢ovganaHmnagm.
[a3HedTb aKpPaTKMUNAPUHMHI  YTKa3yBUYAHAMK K OBMAMATAAPUHM
aHWK flal eTapavya Mypakkab MyxaHANCANK MacananapuHun y3 nuura
onaan. AMHUK ca aXpaTKMYHWUHI MLWIYW KaTTaauvknapura cesniapiau
Tabcup "HedT-raz" cuCTeMaCUMHWHI Agucnepcanrn  3kaH. Oxuprum
HaBbaTAa 3ca HOaHWK KaTTaamknap xmcobnaHagu.

LUynapra myBodMK XO3upaa rpaBuUTaLMOH axXpaTKUUNAPHUHT
MaxCyNAOPANTUHU  XMCOBnaWwHWHI  daK aT  TaXMWUHUK  yCyanapu

MaBXYa.
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[paBuUTaLMOH ra3 Ba HedTb aXKPATKMUNAPUHUHT YTKa3yBYAHINK
K OBMAMATM ra3 yuyH XaMm, CYrOK JIMK YUyH Xam 6up xun 6axonaHagm.

BepTukan rpaBuUTauUMOH aXXPaTKUYHUHI AWaMeETPM acocaH ras
capbura 60f vk  6yamb, y K ynmparn TeHrnama epgamuja

dHUK JlaHa4wW:

_ Qu.p, 38
3,77-md’p,’ (38)

6y eppa: F - axpaTtkmu to3acu, cm% m=0,8:0,9 - axpatkuu
r03acunaaH domnganaHn KO3 PurUmneHTH, Takpnbanapaa
aHuK naHagy; Qr - axpaTtkmuygarm 6ocum Ba xapopaTtga ras capdw,
M3/kyH; Vi - Ta3HWUHI  aXpaTku4y Wapoutmgarm KuHemaTuk
K OBYLUK OK UMK, cM?/c; Sr Ba Sw - MOC paBuwiaa ra3 Ba HeGTHUHT
aXxpatkmy 6ocmm  Ba xapopatugarm 3uvuaumknapu; d - HedTb
K VUCMUHUHT gMaMeTpu.

[a3 capdm (Qr) K yummaarnm TeHrnamagaH downganaHmb
XncobnaHaau:

L PTZ
0,=(0 -a0,P) T 1 (39)

6y epaa, Qr - HedTb TYAMK ra3cM3naHraH LwapouTaarn ras
MUK A0pW, M3/KyH; o - Ta3HUHI HepTAa 3pyBYaAHAMK KOIPPULMEHTH,
1/MMMa; Qu - HedTb MUK gopun, M3/KyH, P - axpaTtkmuygaru umwwun
6ocum, Mrlla; P, - atmocdepa 6ocumu, Mlla; T - rasHuHr
axparkuygarn mytnak xapopatu, °K; To=293%K - mMyTaOK
Hopman xapopart; Z=0,8:0,9 - axpatkuugaru rasHuHr 1,5 Mlagarn
CUK WayBYaH AnK KO3IGPMUMeHTU (axkpaTknugarn K ynm 6ocumpa Z

KYPCAaTKMYHWUHT K MAMaTUra Ak uH ynaaw).
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A)KpaTKVILIAaI'VI waponTtra KeatupwmiaraH ra3HUHr KWMHEMaTukK

K OBYLUK OK JIMK KO3QOULMNEHTN:

0,5
v, =0zl LT o (40)
P T+C\T,

By epga: Vo - Hopman wapoutaa (MetaH yuyH Vo=0,145 cm?/c;
ra3HVHr KMHEMAaTUK K OBYLUK OK JnK kKo3bdpuumeHTtn; C=210 - ras
YUyH XapopaTt JOUMUINCH.

AXpaTKnuy Wwapoutmira KentTMpuaraH ras 3uuanurn K ymuaaru

TeHrnamMagaH Tonunaaun:

0, =p, ;’ jfze/ﬂf (41)

By epaa, po -ra3HVHr HOpMana WapouTaarn 3nMuanrm (MeTaH yyyH
po=0,001 r/cm3).

ATpaTKI/IL—I HO3aCnadaH YHUHT AnaMeTpu Tonniagu:

M.

=0,01
A 0,785

AXPATKMYHMHT  TaxMWHUMA  AWAMETPUHW  Ta3HMHI  ypTaua
Te3/ITMHN axkpaTknugarn 6ocumra 60fF AVK UM OPK aan aHMK nalu

MYMKWH

_ OnT 42
A \/VW-O,785-864OOPT.’ (42)

6y epaa: Qr - HOpMan wWapouTaa Fa3HUHI KYHAUK MWK A0pw
(0,1MMMa 6ocum Ba 20°C xapopatga), HM3; Vyp - axxpaTtkmnygarm rasHuHr
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yptada xapakat Te3auru, m/c; Po, P, To, T tOK opuga KypcaTuiraH
KaTTanauknap.

[

[@3HWHr  axpaTkuMygarn pyxcat >TWiraH yprada xapakar
TE3MTMHUHT  6ocMmra  6Of AWK UM UM3MadaH  aHWK JaHMLLIK
MYMKWH (9-pacm).

60

bocum , MIla

9-pacm. paBUTaLMOH Ba TMAPOLIMKIOH aXkpaTKMynapaa rasHuHr
pyXxcaT 3TUATaH xapakat Te3nnru rpadurm

11-tonwmpuK . 17-xagBangarn 6ownaHfF uy MabaymoTsapra

Kypa razHedT aXkKpaTKMUMHUHT ANAMETPUHN XMCOBAaHT.

17->xaaBan
Nwun kypcatrnunapm BapwaHTtnap
1 2 3 4 5 6
a3 oMuan, HM3/m3 50 | 45 55 60 | 65 | 70

K yayk maxcynotn, m3/kyH | 200 | 220 | 213 | 215 | 230 | 240

AxcpaTtnws 6ocnmm, Mrla 05/03 |04 | 06|08 10

AxpaTtkunygarun xapopar, °C 25 | 26 | 27 | 23 | 24 | 28

HedTHUHT 3nunury, kr/m3 867 | 885 | 859 | 887 | 887 | 888
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BynakHuHr xmcobnawwu 0,0 | 0,0010,0125 0,00 | 0,00 | 0,00
AnameTpu, Cm 1 7 5 3

TonwUpnK HU eunLl yUyH ycaybum K yanaHma

TonwunpuK HM  euynwaa  HOPMaJa  WAPOUTAArM  TA3HWHT
K oBYWK oK aurn Vo=0,145 cm?/c, 3nmunurn po=0,001 r/cm3, rasHuHr
HedTAaa »>pyBYaHAMK KodbdPuumeHtn o=20 MIllal peb Kk abyn

K UWINHaAW.

12-Tonwmpumk . 11-tonwunpwuk lwapTtaapura 61HOaH
aXpaTknugarn rasHuUHr pyxcat bepwuaraH ypraya xapakaTt Te3nurura
Kypa aXXpaTkny gnaMeTpUHN XMCObaHTr.

Xncobnaw HaTUXKaNapUHN CONNLLTUPULL.

HedTb Ba ras axpaTkumuiapuHu ras yuyyH TaxmMuUHUN xmucobnalw
ycynnapuvgaH 6upn K ynmaarm  TeHrnamagaH — domnganaHuwra

aCoC/1aHlraH.

2 _ 0,5
0 = 67824'117 C%[Mj HM | KyH (43)
P

By epga: C - myTtaHOCMbANK KO3pDMUMeHT B6ynnb, roprsoHTan
axpartkuunap yuyH 0,119 ra, Beptukan yuyH 0,045 ra teHr. bowk a

KaTTanukKnap ONANHINAAN.

13-tonwmpuK . 19-xaaBanga kentvpwuaradH  6ownaHf my
MabAyMOTAap acocuia (BepTvKanb Ba FOPM30HTalb) rpPaBUTALMOH

AKPATKUYHUHT a3 yYyH yTKa3yBUYaHAVK K OBUAMATUHN XMCOBAaHT.
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18->xaaBan

Xncobnaw kypcatkmynapm Tonwwnpuk BapuaHTiapu

1 2 3 4 5 6

AXpaTkny agvameTpu, m

P, KI/M3

pr, Kr/m3

bocum, Mla

Xapopar, °C

Fa3HedTb aXkpaTKNUMAPHUHT MeXaHUK Xucobm

[a3HedTb aXpaTKMUNAPUHUHT MEXaHMK XMCOBM aXkKpaTKUYHWUHT
OCTKM Ba UWIMHAPUK K UCMW  AeBOPAAPUHUHT K alUHAUTVHA

aHWK nawpgaH néopar.
AXKpPaTKMUHM MeXaHUK Xucobaawl HamyHacu

AvameTtpn 4=1,4 M2, nwum 6ocnmmn P=2,4 MTla, nwum xapopatu
240C, snnmntuk Tarnvkka 3ra 6yaraH, X18H10T koppo3smsbapaoLu
nynataaH TanépaaHraH aXXpaTKUYHUHI OCTKW Ba LUWMAUMHAPUK K UCMK
AEBOPAAPVHUHT K aIMHAUTUHN XUCOBNAHT.

Tonwupuk HKM Baxapuwaa 4Yngamanankka cuvHaw 60cMmu
nwum 6ocmmngan 2 mapTa Katta 6yaraHAnIMHM xncobra onnw Kepak.
DNAAMNTUK K ONK OK 6ananHaavrm H 6unaH axpatkmu anametpu 4
HUHI HUCcBaTn 0,25 ra TeHr.

Nukm 6ocmmra 3ra 6yaraH UWAWHAPWUK t03a  AEBOPUHUHT

K aJIMHAUIN K ynuaarn TeHrnamagaH xmcobnaHaau:

M (44)
25{)011(0 - p
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INANNTUK K ONK OK HWHT K aJIMHANTK 3Ca:

s=—1r (45)
26,,p—P

By epga: P - opTnk ya nukn 6ocum; D - aXXpaTKMUYHUHT MUKK

AnameTpu; Spyx - PYyXCaT 3TUATAH KYUNaHUL; ¢ - NanBaHA/AHIaH
UM3WK MYCTaxXKaMAUTW; C - KOPPO3UAHM KOMMEHcaumManaLl yyyH
XMCOBNAHraH K aJMHAMK Ka K yLMMYa; R - T1arauk

UyK K Mcuaarm K uaank paguycu.
R=—p (46)

6y epaa, H-axpatkmu  OCTMHWHI  (TarJIMFMHWHY)
GanaHaAUrn.
Tynnaw  ydyH pyxcaT 3TWaraH Mebeépun  KyudaaHuw
Spyx=1460*10>IMa.
Nwnaw wapoutn «koapduumeHtn opatgarngek 09 - 10
yerapaga Kk abyn K mavHaaw.
[NanBaHANaHraH UMUK HUHT  MYyCTaxkamamk KoddpobuumeHTn
9 =0,8ra TeHr aeb kK abyn Kk wavHraH (NnamBaHanaw 6Mp TOMOH/AaMa
aBTOMATUK).
AXKPATUUHUHT nwnaw wapoutura 60F AnK xonga KOpPO3USAHU
KOMMeHcaumanaw  yy4yH K ywuMmra K aJuHAUKHWU  OU3HUWHT
TONWUpWK ga c=2 MM aeb K abyn Kk nnamms.

Ywby MuK aopun Kk nimatnapHu (44) TeHrnamara K yncak:
PD c 48-140

O0=———+C= +0,2 = 2,8cm
20,,9—-P 2-1460-0,8—-48
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H
E =0,25 Aa aXpaTkn4y OCTKWN AEBOPUHUNHT K aJIMHAUTU

FOK opujaru TeHrnamajaH aHuK naHaaum Bay 2,8 CM ra TeHr.
14-tonwmpuK . 19-xagBanga kentmpuaradH  6HownaHf mu
MabayMOTIap acocuaa axpaTkmy OCTU Ba AE€BOPUHUHT K aJUHANTUHU

XMCcobnaHr.

19->xaaBan.

Nwun TonwupuK BapuaHTiapu
KypcaTknynapm 11234567 |8]9 10

Nwum 6ocmum 06/10/16/24(/08(12/14/15/09|1,8
MIla

AvameTpun, m 06/08(10(12|14|16(20(18(09|1,5
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6. KOHAATU UNF ULL K YBYPU Y3ATKUUYJIAPUHU
XNCOBJALL

YMmymun mabaymor

HedTb KOHnapmga K ypwunaguraH  y3aTtkud K yBypaapu
K ynugaru acocum rypyxnapra 6yanHagu:
1) 6baxapaguraH wvwura K apab - HedbTb yTKasyBun, ras
YyTKa3yBYn, HedTbras yTkasyBum Ba CyB yTKa3yBuy;
2) CYHOK NUKHUWHT XapakaTnaHuw Tascudura kypa - HedTb, ras Ba
cyB bmprannkaa Ba anoxuga xapakaT/iaHaguraH;

3) TaznukK TaBcudwura Kypa-TasvnkK Au Ba Tasmnk Cums,
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4) nwun 6ocnm KatTanurura Kypa-tok opm-6,4 Mrla, yptava -
1,6 MIMa Ba nact-0,6 MlNa 6ocnmnuy;

5) >xonnawmuw ycyaumra Kypa-ep OCTW, ep YCTW, OCUIraH Ba CyB
ocTy;

6) Ba3ndacura kypa - Tawnama K ysypnaap, HedTb, ras Ba CyB
KONNnekTopaapu Ba HedbTb MaxcynoTaapn yTKasKnuu,

7) rnapaBavk xmcobnaw cxemacura Kypa.

BynapgaH Tawk apu, 6apua K yByp YTKaskuuynapu Ta3nuk
TaBcudura Kypa K ynmaaru rypyxaapra 6yamHaaw:

1) K YBYPHUHI KeCcuMW CYHOK ANK 6unaH TyauK  3rannadHraH

K YBYp yTKasruunap;

2) TYAUK 3rannaHMaraH K yByp yTkaskmunap.

KoHaarn y3satkuu K yBypnapuHUHI 6apuya TypaapwHu, ynapaaH
6bup dasann cyroK anknap xapakaTnaHraHgaru ruapasBank Xmcobwu
K yByp Awametpn, b6ownaHf ny 6ocMMn  Ba  YTK a3yBYaHAMK
K OBUANATUHM aHWK nawaaH nbopart 6ynmb, ymymun ruapasavkasaH
Mabaym byaraH ndoganap opK anv aHUK NaHaau.

FOManok kecumnu K yByp Y3yHAUTMAA MVLWK anaHuw Tydpannm
MyKk otunraH  Tasmmk  [Japcu.  Bencbax TeHrnamacura - kypa

aHWK naHagw:

humzﬂgz (47)
EKIN
_, L
p=i_ = (48)

by epaa:
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Ruw, anammwra- TA3WMK  WYK OTULWIW, M; P - Ta3sWWUK WYK OTMLUW,
H/mZ | - K yByp VYTK a3rvMuvHuHr  y3yHaurn, M; d - K yByp
YTK a3rMUMHUHT ANaMETPU, M; p - XaWAanaétraH CyroK JNMK 3UYUSIUTU
Kr/m3; W - CyIOKNIMKHUHT ypTada XapakaT Te3iuru, M/c; A - rnapaBank
K apwuank KoapouumaHty, 6yamnb, kyn xonnapaa PenHonbac coHn Ba
K YBYP AEBOPUHUHT HUCOUIM F agnp-byaypavrura 60fF nuK .

L=f(Re-E), (49) by eppa E = % (50)

Oy epaa: e - K YBYPHVHI MyTnhaKk £ aagupauru, cMm; d - K yByp
AVameTpu, CM.

Oaann  TasukK M K yBYp  YTKaskmunapuHu xucobnawga
K ynmaarn KatTaanknapHu aHuK naw kepak 6ynagu:

1) K YBYPHWHT YTKa3yBYaHANK K 0bnaMatm Q HNU K YBYPHUHT
6olwnaHnLwn Ba TyraanaHuwuvaaru reomMeTpuk
GanaHaAMKNAPUHUHT  dapK U Z=71-7Z2,  B6OCUMHUHT
NyK oTunmwm P=P1-P2, K yBYPHWUHT Y3yHAUTW |, YHUHT anameTtpu
d, xanganaérraH CYHOK JINKHWUHT 3UUNNTU Pc Ba
K OBYLUK OK JIUTU ¢ T,

2) oxvprn 6ocum P2, K yByp YTKa3KUYHWHI y3yHaurn |,
avameTtpu d, reomeTtpuk 6banaHanvk ¢apk U Z, Xaxmun
capdpm  Q, CYHOK NUKHUHI  3UUYAUTU  pc  Ba  YHUHT
K OBYLUK OK J1MM ve Mabaym O6yaraH xosnga Kepakau
6ownaHfF 1y bocnmu;

3) S,P,.Lpc,ve Mabnym 6ynraHga cytok AMKHUHT Q MUK gopaa
MaxCynoT yTKa3a ONyBUM K YBYP YTKa3rMYHUHI AnaMeTpu.

LyHW Tabknanaw Kepakkuy, Xed K aHgan Tonwupuk  ¢axk atrmHa

(48) Ba (49) TeHrnamanap xosnapga uusma - xucobum (rpado-

aHanuTuK) wnynnapgaH  douvganaHunagn. byHuHr yuyH 6upop
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KaTTaNnKKa Typau K nnmatnap 6epub, wyHra Mmoc xonga 6owk anapwm
xmcobnaHaan. W3naHaétraH KaTTaAMKHWHI  Kepakau K MAMaTu
xmcobnaw HatuxKanapura kypa umsmaraH 4msma-rpaduk OpK anu
Kypa Tonunaau.

K yByp yTkaskuunapga HedTb Ba ras, HedTb, rad Ba CYBHUHT
buprannkaa xapakaTVHWHI TMAPaBANK XMCOBW eTapamya Mypakkab
6ynnb, byHaa xucobnaw ycynnapuy K ucmaH Tak pmbunm Tycra ara.
ByHaan K yByp YTKaskuuynapuHu xmcobnaw ycynnapuHu  MocC

TONWUPUK napaa Kypmb umk amus.

Hed1b Xxangaw yuyH oaamm K yByp yTKasKnuaapHu

Xncobnaw

TOI1I.IJI/IpI/IK HU eyl HaMyHacun

100 Tt/coat HedTb xamaaw yuyyH Kepak OynaguraH Hacoc
Ta3WK HU Ba K YBYP YTKA3KUUYHWHI ANAMETPUHU aHWK naHr. K yByp
YTKA3KUYHUHT y3yHAUrn 1=20km, py =850 Kr/m3, HEDTHUHI KMHEMATMK
K oBywk ok amrm D=0,6 cm2/c, 6ownaHnw Ba TyraanaHuwgaru
reomeTpuk banaHgnvknap Z1 =135m Ba Z; = 185m

TonwnpukK HW eunil yuyH ycnybum kypcatma

FOK opuaa KypcatuaraHugek, Xxap K aHAau TOMWWUPUK HU Xam
(48 Ba 49) TeHrnamanapra acocaH eumil eHrnaaWmnLm yuyyH HepTHUHT
MUF YBUM K YBYP YTKaskuuiapugaru Te3JIUTMHUHI ypTara OK MoHa
K uamatnapuHm tonuw yuyH 21-xagsangaH downjanaHuwl TaBCUS

3TMnagun. by kypcatkmunap taxkpuba nyam 6unaH aHMK naHra.
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20->aaBan

CyroK JINKHWHT TaBcumA aTUATraH TE€3AUK, M/C
KNHEMaTUK Xangawgaa Cypvwgaa
K OBYLUK OK NUMK, CM2/C
0,01 pan 0,30 raua 1,5 1,0
0,31 pan 0,75 raua 1,3 1,0
0,76 paH 1,50 raua 0,8 0,6
1,51 aan 4,40 raua 0,6 0,4
4,40 paH oK opwu 0,6 0,4

TonwmpuK HU eunwl

HedTHunHr 6epuaraH K oBywK OK aurm 21->xagsanra Kypa
YHUHI K YBYypAaru xapakat¥ TaBCUA STWIraH Te3nuru
W=1,3m/c byanm kepak.

K yBYyp YTKa3KMUYHUHI AnaMeTpuHn xncobnawl Kepak:

d= O =0,180.m
3600*0,785* p*w

OCT ra kypa K YBYPHWHI 3HI fIK UH KaTTa AMaMeTPUHU
TaHnavmms. [TOCT pa K YBYPHUHI TalWK v AuMameTpwu
KypcaTunagm, xmcobnawnapga 3ca M4kmucm onvHaaun. LyHmnHr
yuyH d =d4+26=180+2*8=196MmMm.

Heq)Tb XapPaKaTUHUHT aMaann Te3INTUHMN aHVK NauMU3:
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5.

0 100
Fp 3600%0,850*0,785*0,203°

=101m/c
XapakaT TypuHuM b6axonaw yuyyH PeMHONbAC COHMHM
xmcobnanmms:

_wd 101203
D 06

Re =3430*Re)2320.

[emak, xapakaTt TypbyneHT pexvmaa.

6.

mapaBank K apwmnank KodbPuuMeHTUHM xucobnaw yuyH

TeHrs1ama TaHJAanMms;

,_03164 03164
YRe #3430

0,0414 .

NwK anaHuvwaary TasmnK NyK OTULLIHWUHE Xncobnanmms.

2 * 2
w = O,O4I4M =207 m.n.ycm.
2qd 0,203*2%*9,81

h=A4

HacoCHWHI Kepakan TasnnK HW aHUK anMm3

H=h+(Z2-Z1)= 207+(185-135)=257 M.H.ycT.

15-TtonwmpuK . 22->xapBanga KentvpwiaraH wapoutaa HedpTb

XarvJall y4yH Kepak/iv HacoC Ta3nuK HW Ba K YBYP YTKa3rMUHUHT

ANAMETPUHN aHUK J1aHT.

21->apaBan.
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BepuaraH mabaymotnap Tonwupuk BapuaHTIapu

K yByp y3yHAUTN, KM 15 18 20 22 16 26

Maxcyngopavk, 1/coat 80 85 90 110 75 70

HedT 3nunuru, kr/m3 870 | 875 | 860 | 865 | 880 | 850

KnHematumk o5 06 | 07 | 08 |075]| 0,65
K OBYLUK OK JIMK CM?/C
K yByp 6owmaarn 120 | 125 | 130 | 135 | 140 | 145

reomeTpuk 6anaHaanrm, m

K yBYpHUHI oxupuaarm 190 | 195 | 200 | 205 | 210 | 215

reomeTpuk banaHganrn, m

16-TonwunpuK . 23->KagBansa KeNTUpUiraH WwapouTtaa UioBum

K YBYP YTKa3KMUHWHT YTKa3yBUYaHAUK K OBUNNATUHM aHWK NaHT.

22->aaBan

K yBYp YTKa3KMUYHUHT NLWYK Tonwunpuk BapuaHTaapwu
KaTTaanknapu 1121|3456
Y3yHaurn, Km 10 (12 | 15 |16 | 17 | 18

Hacoc Ta3nuk un, m.c.yct 251271302932 | 34
O[O0 O0O]O0]O0]O0

bownans vy 6anaHannrmn, m 80|85 |90 |95 |10 | 11
00

Oxupru banaHaanrv, m 17 117 |18 |18 |19 | 21
OS50 5|50

HedTHUHr KMHEMaTUK 0607(08090650,75
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K OBYLUK OK JIUMN, CM2/C

HedTb 3nunuru, kr/m3 85|85 |86 |86 |87 |87

KoHparn nnfF v K yBypwu YyTKasKnulapuHUHT He¢Tbras

dpajialliMacv XapaKaTJlaHraHgarm ruapasjink xuncobu

Xo3mpga HedpTbraz apasawiMacMHM  Tawuwaarn K yByp
YyTKa3KMuiapmHu xmcobnaw yyyH etapavya Kyn TaBcusnap MaBXyA.
Bapua xmcobnaw ycynnapn aBBanam 60p KeuyaéTraH >XapaéHHWHT
Mypakkabauru Ba 6ek apopavrn bunan TywyHTUpuaagn.

Xo3np 6u3s HucbataH coasapok Ba OCOHPOK  xmcobnaw
yCcynamHu kypunb umk amms (MN.b.bakceHaenn ycynn).

By ycynaa gonmun agnametpan rOManokK K yBypAarn CUK WaraH

CYHOK NIUK YUYH SHEeprvsa MyBo3aHaTu TeHrnamacugaaH ¢ovganaHamms:

16C°dp 64 fc’dl (51)

—dp = pdZ + ,
p pd gp27z_2d4 gQﬂ_ZdS

6y epaa: p - mytnaKk 6ocum, MMMa; p - 3nunuk, kr/m3; Z - K yByp
YTKa3rMyHWHI 6oWwnaHnwmM Ba TyraalaHuwmaarn reoMmetTpuk papk u,

M; C - macca capdw, Kr/c; g - 3pKUH Ty Te31aHULLN, 1%; d -

K YBYPHUHT WYk pauametpu, M; f - HedTtbraz apanawmacu
XapakaTaaHraHgarv ruapaBavik K apwunank koabouumeHTty; | - K yByp
Y3YHAUTY, M.

(51) TeHrnamaHuHr 6upuMHUKM OGynarn nNOTeHUMan 3SHeprus
Y3rapuLmHN, UKKUHYNCU KMHEMATMK SHEPTUA Y3rapULWLNHU, YUUHUNUCH

3Ca VLK afaHULWAarv sHeprma nyK otuamwmnHm ndoganangu.
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KoHnapaarn Ttaxpubanapra kypa MOTEHUMAN Ba KUHEMATUK
JHEPruAHN WNYK OTUAMLIMHM aHWK JIMK 4Yerapacura kypa xucobra
onmMaca xam bynaan. 6yHra kypa (51) TeHrnama K ymmaarm KypuHuLra

Kenagnm:

64 fc°dl
—dp =, (52)
gpr'd

NHTerpannaw Ba Mypakkab bynmaraH K anta xmucobnawnapaaH

CYHr xmcobnawl TeHrnamacu K ymmaarvm KypuHuLra Kenagm:

0,1323-107 /0’1 (53)

2 2
Fr-F= mK*d’

6y epga: Q - cyrok amk capdu, m3/coaT; P1 Ba P2-K yBYpPHUHT
6ownaHmwm Ba oxmpugarn Mmytaok 6ocmm, MlMa.

[mapaBank K apwuamnk kosdduumeHtn f komnaekc KypcaTkuu
1,273Q/dK ra 6of nnk xonga Taxpumba wnynm 6unaH K ypwuarad
ymsma-rpadukka Kypa aHuk naHagm (10 - pacwm).

K Ba m koapduumeHtnap ras3 omuaura 60F AvK  xonaa,
WyHuHraek "lo-m" Ba "l,-K" koopanHatanapga K ypwuaraH rpadukka

Kypa aHWK naHajw.
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10 - pacm. TmapaBavik K apwnank KoadpdnumeHTnHUHr d
¢v=1,278Q/kd ra 60f nuk aurm

17-tonwmpuK . Hedtbras apanawmacu xapakatnaHaétrad 0,150
M AWNAMETPAM K YBYP YTKA3KMUYMHUHT MaxCy/iAoOp/avrn Ba YyHAaru
6bocum  MyK oTuauwmn opacuparn  60fF NuK Auk rpaduruHn  24-

>KajBanjAa KENTUPWATaH LLAPOUT YUYH K YPWHT.

23->aaBan
Nwun kattannknap BapwnaHTtnap
1 2 3 4 5 6 7
Qmin,M3/KyH 100 | 110 | 120 | 130 | 140 | 150 | 170
Qmax, M3/KyH 300 | 310 | 320 | 330 | 340 | 350 | 360
o, HM3/M3 300 | 350 | 200 | 250 | 300 | 350 | 200
L, kKm 10 | 90 | 95 |110(120|13,0|125
P, Mla 10 1 12 |14 |36 |31 | 33 | 35
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Nuf yBun Mypakkab HedpTb yTKasKMunapuHu xmcobnaw
Xuncobaaw HamyHacun

Tonwwnpuk yudyH 6epuarad mabaymotnap (5-pacm).

Q1=50 1/coaTt; Q2=150 1/coaTt; Q3=225 1/coat; Q4=100 1/CoarT;

Qs=75 1/coat; [1=8 kM; 12=6 kM; 13=3 kM; [4=2 kM; I5=113 KM™m;

Z1=100 m, Z2=180 ™, Z3=120 ™M, Z4=171 m; Z5=115 m, Z6=75 m.
Hedtb 3uunmrm p=850 kr/m3, KnHemaTuk K OBYLUK OK aurn v=0,6
cM2/c

AHVK naHr: 1) xap 6up ™MamgoHaarn Mypakkab HedTb
K YBYPUHUHI  AuvameTpuHn, 2) "0", "0" Ba "X'  rypyx
>KOmnawvwnapujarm Hacoc yyyH Kepaknu Tasuumk Hu;, 3) K yByp
YTKA3KUUYHUHT CUK WAraH Nbe30MeTPUK MPODUANHU K YPVIHT:

Eunw: K yByp YTKa3KUYHWHT Anametpu, HEePTHUHT
XapakaTiaHuW Te3NUrv, UWK anaHuwaarn Ta3smnK NyK otmavwm "a-
6" 6ynaknap bynnuya aHVK naHaaw.

1. HedTHMHr xapakaT TE3NUTMHWU YHUHI K OBYLUK OK JINTUra

6of nnk xonaa V=13 m/c peb onamms.

2. "a-6" 6ynakaarv K yByp YTKa3KMUYHUHT AMaMETPUHM TOMamMms.

3.

g i ~ 50
' 13600-0,785V0  \3600-0,785-1,3-0,85

=0,135m

CraHgapTt ynauyamnapra kypa 150x7 K yBypHW TaHnanmui. byHaa
YHUHT U4ku anameTtpu 159-(2x7)=145 mm

OK MMHWHT aMasigarn Te3nnrm.

V= 0 = >0 5 =0,99m/c.
F-p 3600-0,785-0,145"-0,85
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4, PeI;IHOJ'IbACHMHF y}'lt—laMCI/IB KaTTaJImr’MH1M  Ba MApaBJanK

KO3pPUUMEHTUHN aHVK JlaMU3:

Re= V4 99145 _ o400
v 0,6
Xapakart peXxnmm HOAHUK . [napasank K apwuank

KO3QOUUMEHTUHN K yUAArn TEHrnamara Kypa aHuK nanMms:

0,16-2400—13)

=(0,l6Re,—13 -10*4:(
/= (0.16Re,~13) 10000

=0,0371

5. "a-6" bynakgarv TazsnunK MNyK OTUAULLINHK XMcobranmms,

b= 2 Lv: _0.0371 8000 -0,99°
d-2-g  0]145.2.981

=104n HeT YCT.

Ywby kentvpuaraH ycynsa NuF yBUM K YBYP YTKa3KUUNAPUHWUHT
xap 6up 6ynarn yuyyH rnapaBavk xmcobnawnap oamnb 6opungun. by
epaa xncobnalwl HaTuXKanapuHU KenTmpamMmms:

A) "6-B" 6ynak - d2=0,255 m; h2=23,7 ™m;

B) "B-r" 6ynak - d3=0,255 m; h3=23,7 m.

Penbednap apk nHn xmcobra onraH xonga 6bapua ("a-r")

bynaknapgarv yMyMmn Tasmk  NyK OTUAWLLIN:

H=h1 + h2 + h3 + (Za - Z1) = 104+23,7+14+(171-100)=212m

By "a" rypyxnap waxobuacmparm  HaCOCHUHI  Kepakau
Ta3nmkK aup. Xucobnaw HaTmxkanapura Kypa, K yBYp YTKa3KUUYMHWUHT

CVK WAraH nbe3oMeTpuk npobuan Tyamnagu:
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11-pacm. XamnaHma K yBYyp-yTKa3KMYNapPHUHT TMAPaBAnK

xmcobnaw cxemacum

H=2127¢

Fal
-y ]
gt}
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"'-0»__ ]
i +
‘gmu . : . : r
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12-pacm. K yBYyp-yTKasKMunapHUHI Mbe30METPUK KECUMMN
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KennHru "z-3" Ba "X-B" ynaHmManap y4yyH K yBYP-YTKa3KUUYNHUHT
AVaMeTpHU  xmucobnawga, ynapgarv  TasMvK  NYK OTUAULLMHK
aHWK nawpa oxuvprm banaHpavk cudatmga Hadak at "z" Ba "B
HYyK Tanap penbeduHun, bankm Wy HyK Tanapra ternwam éynraH "K" Ba
"U" Bynaknapgaru Ta3nmk HM xaM K abyn Kk manw kepak. demak, " z-
6" 6ynakaarn K yByp-yTKaskmum Tanab 3TraH GOCUMHUHI yMyMWUM

nyk otunmwmn H=hs+(Z2-Zs)+K ra TeHr 6ynaan.

17-tonwmpuK . 25-XagBanga KeatmpuaraH MabaymoTaapra
Kypa Mypakkab nmnf yBum HedTb K yBYPUHWN XMCOBNAHT.

Nnf yBuM K yBYyp-YTKaskmum 6ynarmaarm K yByp AvameTpuHMm,
'YPYX HaCOCMHUWHI Kepakau TasvuK HW, UK anaHuwaarn ruapasank
MYK OTUAULLHW  aHUWK JlaHr Ba acoCUM K YBYP-YTKa3KUUNHUHT
CUK WAraH Nbe3oMeTPUK MPOPUANHU K YPUHT. HEPTHUHT 3UUIUTUHU

p=850 «kr/m3, KnHemMaTMK K OBYLWK OK AnrMHM v=1 cm2/c K abyn

K WIAWHT.
24->kaaBan
K yBYp YTKa3KMUMHUHT TonwuvpuK BapuaHTiapu
napameTpu 1 2 3 4 5 6 7
Qu, T/coar 100 {120 {110 | 90 | 80 | 75 | 95
Q4, T/coar 130|125 | 120 | 115 | 110 | 105 | 135
Qs, T/coat 60 | 65 | 70 | 75 | 80 | 85 | 90
1, KM 90 (95|80 85|75 10| 11
L2, KM 6 (65| 7 |75 5 |55 8
L3, KM 35| 4 |42 |45 |46 |47 |48
La, KM 25127129 3031|3228
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Ls, KM 2 12112223 |24]|25] 26
YA Y 105|110 | 108 | 112 | 115 | 118 | 120
Zy M 185|187 | 190 | 195 | 198 | 200 | 210
Z3, M 125|130 | 135 | 140 | 145 | 150 | 155
Zs, M 180 | 185 | 190 | 195 | 200 | 205 | 210
Zs5, M 120 {125 | 130 | 135 | 140 | 145 | 150
Ze, M 80 | 8 | 90 | 95 | 100|105 | 110

7. NUF YBUUN HEDTb K YBYPUHUHT Y3YH/IUTU BYUNUA
HE®Tb XAPOPATU TAK CUMOTU XUCOBU

Xuncobnaw ycynm (K Mck aya masmyHMm)
KynuHua K yayk MaxcynoTAapuHU UUF UWHK BOWK apuw Kabu

TOMWUNPUK HU eymwiaa NMNF LW KoJsinekTtopAaarnm XapoOpaTHUHI

y3rapuvwuHu 3bTMbopra oanw Kepak.
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Arap HedTb y3aTmw Tapmof ura ts xapopataa kupaétraH bynca,
y Xonja K yByp ycTuaaH x macodaja ypraya xapopatum K yuuaarnda
XxncobnaHaam:

kdx
t=t,+(t, —t,)l— ) 55
- (55)

by epaa: to— K yBYyp-yTKa3KM4m XomnnalwiraH TynpoK xapopatu; k
- HedTaaH aTtpod-MyxmTra  WUCCUK NUK  YTULIMHUHT  TYJUK
kKo3dPuumeHT; d - K yBYpHUHT nukun guametpu; Q, p, Cp- MOC xonga
XaXkMum cap®, 3MUINK Ba UCCUK UK CUF UMWN.

(55) TeHrnamara kypa, XMCOBNAWHMHI MwWAab unK apuwgarun
HOAHWK NI Ba HUcHaTaH MypakKabAUrn WCCUK AWK  YTULLNHWHT
TYyAnK KO3GPUUMIHTK K HM aHWK naw bunaH 60fF vk .

YMymun xonpga K yByp-yTKaskumunapuga oK MMHUHF 2 Ta
PEXUMUHN Ky3aTUWl MYMKWH: 6ownaHf vy 6ynakga - TypbyneHr,
oxmpwuaa 3ca - namuHap. LLyHra kypa TypbyneHT 6ynakHUHT y3yHAUTU
InK ynuaaru TeHrnamajaH aHuK naHagw.

LS (56)
Kozd  t —t

by epaga: typ - TypbyneHT pexumaaH namMuHapra yTuwaaru
KPUTUK Xapopar.
Kputnk kattannk Rexpy=2000 OpK ann KPUTUK K OBYLUK OK JINKHW

dHVK Jall MYMKWH!

__4Q
0, = (57)

Kp
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CyHr rpadukaaH tgp KaTTainK aHUK NaHagn. YHWU aHanuTtuk nyn
6bunaH xam aHuK naw mymkuH. (56) Ba (57) TeHrnamanap acocmaa

K yAnaarv TeHrnamara sra 6ynamma:

L (58)
lni
mRe,, C

Arap K oBywK OK nnk PMANHOB TeHrnamacura Kypa xmcobnaHca

1
v=0,14) = In 2 (59)
L=t U,

by epaa vo-to Xxapopatgarm HedT K OBYLIK OK AUrK, u-HebT
K OBYLUK OK JNIMTMHUHI XapopaT Kko3dpduumeHTn, xapopart ywby
TeHrnamMmajaH xncobnaHaau:

t =t +—In—>—2= (60)

KypuHnb typmnbaunkn, tp>ts 6yaraHaa - ¢ak at nammHap pexum,
tep<tk Aa 3ca - TypOyNneHT pexum, tp<tk 4a xam - TypOYyNeHT pexum.
t>tp>1t OBynraHaa K yByp-ytkaskmuga 2 ta pexxum bynagw.

LUyHWHrAeK, NCCUK NNK YTKasyBYaHANK KOIOPULMEHTU NaMUHaP
(Ks) Ba TypbyneHT (KT) pexxumnap y4yyH Typavua 6yamb, xapopaTHUHT
K WANUK Y3rapuwinm K YBYP-YTKA3KUUUHUHT Y3YHAUTU Bynunda k (tp)
Macodaga

Nceuk vk yTKasyBYaHAMK KO3QOUMLUMEHTU Wnuku (o1) Ba
TawKk U (02) WMCCUK KK yTKasyBYaAMK  Ko3pduumeHTaapura,
WYHUHTAEK K YBYpP AEBOPVHUHI  TEPMUK K apLUMANTUra,

n3onauunacumra Ba Wy Ka6|/u1apra 00Of MUK :
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o, ] (61)
kd ad 24 d, Adn

6y eppa: «idni Ba di - MOC Xxonga WCCMK NMK YyTKasumw
KO3IPOULUMEHTI, TalK M Ba WUUKM K YBYpP AMAMETPMW, U30aAUMACK Ba
LK.

a1 KaTTa/lMKHWM  aHWK naw  y4yyH Typam  Taxpubasui

6of nuK nmvknap maBxya. MacanaH, MuxeeBra Kypa:

N, = 0,17R ¥ posGom (%)“5 (62)
Ren<2000 yuyH;
Ni=0,021 Rff]’,?;“(%)om (63)
R>10% yuyH;

by epaa, N4, Re, P, Gr - moc xonaa Hyccenbt, PenHonbAc,
MpanaTtens Ba [pacrodd katranmknapu:
o,d

N,=——; Re

_A0 5 VC,P G - d’qp(t, ~1.,) (64)
1 ;

v " y) g D?

by eppa: B - HEPTHMHI XaXXMUN KeHranuw KodbduumeHTn; q -
3PKUH Tywmnw Tes3naHmwm; tnte - MoC xonga HedT Ba K YBYP WUUKM
AEBOPHUVHI XapopaTwu.

"M" nupgekcn bapyua KaTTaankaap OK WLIHMHI ypTada xapopartura

xmcobnaHnwnHmn bunanpagw.
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tnzé(tﬂ+lk.), CT" WHAEKC 3Ca -K yBYp /[AEBOPVHUHI YypTaua

XapopaTtuHu bungmpagaw.
NnF yBUM K YBYp yTKasruuaap nwnanamran xapopart
opanuf npa MaccaBuUm UCCUK UK yTKasuL KO3GPULUMEHTUN Ba 3UUNNK

KUUMK Yyerapaga ysrapaju:
(Cp=1,68+2,09kx/(kr-k);=0,4+0,6k>x/(M3.K))
LWYHWHT YUYyH Xxncobnawnapga ynap ysrapmac aeb K abyn K nanHaaw.

HuncbaTaH aHUK xmcobnawnapaa 3Ca K ynnaaru

60of AnK AnknapgaH donpanaHunagm:

C, = 4,1868 (0,403 +0,810- 10*%)1%/(& k) (65)
Pis
=242 (1-0,00054¢ koK /(m.u.x) (66)
Pis

6y epaa: p 15-10°c Aarv MaxcynoT 3nYaunru, T/ms;
t - HedT xapopatu, °C pa.

YTuw coxasapuga 2:103<Ren<104 NYKN NCCUK NNK
YyTKa3yBUYaHANK KO3 PUUMEHTU aHU TaxMWUHAH MWHTEPNOAALMOH
aHVK Jlall MyMKWH.

Ep ocm K yBypnapuga TaWwK U UCCUK AUK  YTKa3uLL
KoapduuneHTMHN  aHuK nawga  dopxremmep-Bnacos  Hazapumn
dopmMynacu Kyn K yanaHunagm:

24,
a = 2 (67)

2
N | iR Y
d d

H

H
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6y epga: Ho- K YBYPHUHI TYNPOK Aa ETULI YyK ypaurn (YK rada);
A,,~ TYNPOK HWUHTI UCCUK JINK YTKa3nLW KO3IPPULIMEHTN.

2, 5o Aa 1% aHuK nnk rava:
24
@ x (68)
d,In—-°
dn

KNYNK YYyK ypanknapaa (% <3:4) TynpokK -xaBO 4erapacumaaru

H

NCCUK AWK K apwuuanrura Ty3aTull KMpUTULW Kepak 6ynaawn, K opaa
3Ca K OPAU K OMJAMHUHI WUCCUK JINK K apLWWAUTMHU aHUWK JIOBYM

ApoHc-KyTTakenagse popmynacm K ynmaaru KypuHuLLra sra:

21,
a, ~ ® Nug = Lain ; (69)
Hn 1 A8
dp ln 4(7 + 7]\]”6)

by epaa: as - TYNPOK (K Op) CMPTUAAH XaBora UCCUK AnK Bepuw
kKo3bPuumeHtn (bupmHum xmcobnawnapga os =40:60 kx/m3.K.) K abyn
K UAULW MYMKWH; Hn - K YBYP YTKa3rMUYHUHI KENTUPWITaH XOMaaLlmLL
uyk ypaurn 6yamb, y y3 uumra xaK MK um  4yk ypamk Ho Ba
3KBMBA/NEHT YyK ypauk Hs HW onagn. Agpualuesra Kypa 3KBUBaNEHT

UyK YpPJVK:

A,
Ha = ch E (70)

by epaa: H, - K Op K onnamacu K aanHanry;
A

AHMM €F raH K OPHUHI UCCUK UK yTKasuw kodddunumneHTtn 0,378

« — K OPHWHTI UCCUK NINK YTKa3nL KO3 PULIMEHTN.

KXK/(M.U.K.) ra TeHr, 3uunawuranm aca -1.6 kK/(m3.k.).
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N3onaumanaHraH ep ocTv K yBYp yTKasrmuynapu yuyyH TypoyneHt

y 1
pexxmmuaa ai1>o2. LLYHUHr yuyH xaM TaxmMuHUK xucobnawnapaa -

1

KaTTaMKHN XmMcobra onMacaMkK MyMKuH, By xonga tn = ta K abyn
K nanHagu.

Ncenk nnkpgaH  Maxcyc  usonaumanaHMaraH, Hamavrm — Kam
TynpoKk 6unaH ypanraH K yByp-yTKa3kuunapu YyuyyH TypobyneHTt
OK MMMAa TaxMUHaH o2~K Aeb K abyn K navw kepax.

TaxMuHmn xncobnawnapaa NCCUK NNK yTKa3uLL
KOIPOUUMEHTUHN K YPYK K ymnap yuyH - 4,2 K/(M2.4.K), Ham
nowvnap yuyH - 5,25 kX/(M3.k.) Ba xyn K ymnap yuyH - 12 kX/(mM2.4.k)
K abyn K manw MyMKuH.

Kentupuaran ycynnapgaH KypuHub Typubaukn, KoOHAapAa
K YBYP-YTKa3KUYNAPHUHT NCCUK UK XUCOOUHUHT acocum
K UMMHUYNAUT HedTAaH aTpodMyxuTra TYJUK WUCCUK UK YTKasuLL
KO3GPUUMEHTUHM aHUWK naw  6unaH 60fF amvk  3kaH. Lynapra
60of MK  xonja KOHAapjarn K yBYP-YTKa3KMUYNApPHWHI  ypTaya
NCCUK VK yTKasuw koddduumeHTn 6eBocuTa yadaHaaw, CyHrpa
byHaaH xncobnawnapga ponganaHnnaan.

26 - >XaaBanja YseHb KOHMAArn LWapPOUT YYYH WCCUK NNK
yTKasnw Ko3dPuUMeHTUHM aHuK naw byrnmya xmcobnawl HaTuxanapu

kentnpwuarad (B..TumoHuH Ba T.T.[ewko).

25->aaBan

Xangaw tapmof n  |Hedtb Xapopar, °C Ncerk nmnk
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K yay Y3ynaurvdvame|maccacTpyrtal K yay | M3Yaa | Yrkasvwhu
K M -pu, M W a K TYAUK KO3O.

paK am ycTaa KK/ (M2.4.K)
7
268 875 01 | 7330 | 45 46,5 33,0 4,86
13 1200 01 | 2020 | 45 62,5 20,5 3,48
261 300 01 | 7420 | 4,5 45,0 38,5 7,40
262 650 01 | 6650 | 4,5 44,0 34,5 4,80
26 875 01 | 9780 | 45 65,0 40,5 6,06
26 450 01 | 4600 | 4,5 42,0 32,5 4,96
269 | 1500 0,1 | 7080 | 4,5 45,0 29,0 3,80

26 - XxajaBanja KeATUpPUAraH HamyHa YyYyH UCCUK JINK yTKa3uLL
TYyAMK  KO3IOPUUMEHTUHMHT ypTaya K mimatn 20.5 kok/(M2.u.K.) Hu
TawWwKuMa 3Tagn.

19-Tonwmpuk .
Kypa K yAyK
XapPOPATUHUHT TaK CUMIAHULINHU XMCOBNaHT Ba rPpaduUIrmHmn YmsmH.

27-xafBanja KentmpwiaraH MabjaymoTaapra

Xangaw TapMOFf WHWHF Y3yHAUrn 6ymnuya HedpTb

27->aaBan
Xncobnaw BapuaHTiapu
1 2 3 4 5 6 7

K yayk aebutu, m3/kyH 60 |70 [80 |90 |100 110|120
Xanpauu Tapmor u |15 |13 |19 (20 |21 (22 |22
Y3YHAUTY, KM 0

HedTbHUHI 3uununrn, kr/m3 100 {120 | 125 (130 {120 | 125|130
Tynpok xapopatu, °C 850 | 870 | 875 | 880 | 885 | 870 | 875
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19-TonwupuK HU eunw  ydyH ycaybum kypcatma: HedTb
K YAyF N yctnaarn xapopaTl aebutra 6of ank xonga 7-pacmaaru
rpadukka Kypa aHwK NaHuNaau, WCCUK JINK YTKa3ULLIHWUHT  TYJAUK
koabdpuumeHtn (HedptaaH atpod-myxmtra) 20.5kx/(M2.u.k.)ra TeHr.
(7.1) TeHrnamagarn KaTTaAuKAAPHWUHT OBupanknapu: xapopat - °C;
NCCUK INK  yTKasuw KO3pPuumeHTH, kok/(M2.4.K.); K YBYp
YTKa3rMYHWUHT  AVAMeTPU, M; K YBYP YTKa3KUYHWHE Y3YHAUTW, M;
HedTHUHI MaccaBuu capdwu, Kr/coat; HEPTHUHT UCCUK NINK CUF UMM,
kok/(Kr.u.K).

HGCI)THVIHI' NCCUK JINK CUF UMW Xncobnall TeHrlaMacu:

cp = 874 (1+0,0021), kok/(M3.K.)
Pao

6y epga: t - xapopar, °C; p2o - 20°C garn HEPTHUHT 3nUaUrK.
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00 200 T/cvT, Qa0

13-pacm. K yayKk mMaxcynotv MuK JOPUHUHT HedTb XapopaTtura

60F NuUf wu.
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8. HE®THUHTI BYf TAHULUUN TYOANUNIN YTNEBOAOPO/,
NYK OTUNNLLUMNHU XNCOBALL

YMymMmunm tywuyHua

HedTb Ba ras yrneBoAopoANapyHUHT YIOMAaH UCTebMoiuMraya
bynraH wyngarn 6apuya WyK OTULWINAPHU UWKKM Toudara axpaTui
MYMKWH: ep 6af pugarn NyKk oTUAuLW Ba ep yCTUAarn NyK OTUAWLLL

Xap 6up xonatgarn WyK OTULW anoxmga MyCTaK Ua  Xan
K nanHagn. Xo3vpga K anTa uvwiaw Ba peanvsauva K uanwjgaru
NYyK oTuwap TyauK ypraHuaraH. Hedbtb KoHnapw Ba ep 6af pu yuyH
6y Macananap K yuum gapaxaga xan 3TUiraH.

HedTb KOHMapuaa yrneBOAOPOANAPHUHI  WUYK OTUAMLLIUTA
yAapHU K a3mb onvwga K yaykaaH TO HedpTbras Ba CYBHUM WUF UL
Xamga Tarvépnaw Mapkasuu waxobuanapurada xapakaTJaHMLINUTA,
WYHWUHTAEK, K ypwimanapjary  WyK otmavwnap  kvpaawn. by
NYK OTUAWNLLAAPHM NKKU rypyxra axkpartuu MYMKWH:
YrNeBOAOPOANAPHUHI K YAYK AaH FasHW WWF MW TapMOf urava Ba

YIOMAAH UMK MLWAaru nyK OTUAULLN.
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BupnHum  rypyx  WyK otmwsap  MaHbaura  HedTb  Ba
ra30KOHAEHCATHUHI Oyf NaHWWK, KOHAA HePTHM K auTa Mwnawaaru
TEXHONOTMK YMK UHAMAAP KUpagu.

NKKMHUM  rypyx WyK oTMwnap MaHbauvra 3ca wvwnatuwl
K YAYK NapuUHW CWUHOB-K MAWMPYB, Yy3iawTvpuw Ba TadK MK OTaall,
K YAyK Aaru HaxTCU3NNKANK Ba ynap acopatiapw,
KOHCTPYKUMANAPHUHT repMeTUK IMacaurm Kupagam.

By epaa, 6u3, yrneBogopoanapHuHr ¢ak at byf naHuwaaru
NYK OTUJINLLMHWN KYPU6 UmK amms.

HebTHUHr  Oyf naHnwn  geraHga yHAQ  3pUraH  eHrui
yrneBo4opos MoOJieKynaiapuHM ras xosatura yTULIM HaTUXKacuaa
aXpanuwl >XKapaéHu TywyHuaau.

KnHematvk Haszapusara MyBOOMK  MoONeKynanapHWHE  CUPTKK
K aThaMmmgaH axpaauvwmn Ba ra3s ¢asacumra yTUWKM YUYYH K ynuuaaru
wapT 6axkapuanwmn Kepak, SbHU:

mV

2 >E,
2

6y epaa, Ex -MonekynanapHUHr CMpTKM K aTiamMmuiaH akpanuil

Hepruacy;

m - MOJIeKynAp Maccacuy;

V- KOMMOHEHT MOAEKyNanapuHUHr HedpTb cCuMpTMAaru
HOpMan TEe3/UTN.

HedTb cuptugarn K atnamaaH MOAeKynanapHUHE aXpaTUanLLN
HePTHMHI K OBYLUK OK Aurmra Ba HedTbras uerapacugarm cupt
TapaHrairura 6of nuK .

HedTb 6yf nanvwmparn bapua >xapaéHnap K yumaarvnapaaH
nbopat: a) HedpTaaH yrneBOpoA MOJEKYAANAPVHUHT axpanvwu; 6)
eHrnA MonekynanapHuHr ras dasacumga Tapk aavwm (anddysus,
KOHBEKLNSA); B) BUP K UCM eHrma MosiekynanapHUHr HepTaa K anTa

XapakKaTtu (cmpTra YPUAULW HaT>Kacngarum KOHﬂ,eHcaLI,I/IFI).
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HedTb xapopaty K aHua K opwn 6ynca, MonekysanapHUHT
ypTaya xapakaT Te3iMrM LWyH4YanuK (K opu 6ynaan. byHaah,
TabUWKKM, XapOPaTHMHI OWMUPUANLWIN HEeDTbHUHT OYyF NaHMLLMHK
oLpap 3KaH.

KoHpgarn pe3epByapnapga HepTHUHr Oyf naHuWw >XapaéHu
6bunaH 6Mp BaK TAa rasHWHr axpaauwmn (cenapauus) >KapaéHu Xxam
6opaau. byF naHWW Ba axkpanuLl >XapaéHWHUHI K YLWWANLIN KOHAArM
pe3epByap/lapHUHT UWKnAarv anoxuaa nwnawmnHm tanab Kk nnaauw.

HedTHnHr 6yf naHnwmn Tybanam yHM WWF MW Ba K auvTa
nwnawga HePTHMHr Xammacu 3mac, banku yHaa Kam MUK AopAa
WNF uAaraH gactnabkm K mcmm (MeTaH, 3TaH, nponaH) 6yf naHaaw.
YHUHI WuF nanwn K atnamaarn Hedtaa 7 paH 22% rava Ba 6ab3aH
oK opu, aTmocdepa bocumura Ak nH bocumaa ras axxpatmb onmHraH
HedTnapaa 3ca-5-9%ra TeHr.

HedTHM pesepByapnappa cak nawpaa yrneBoaopoaHUHT
MYyK OTUIULUMHM Xucobnail
Xomalweé pe3epBYyapMHUHI UWYN UMKAKM Bup Heya xonataaH
nbopart. a) pesepByapra HedpTHU opTuw (K ynuw); 6) HePTHUHr
pesepByapfa Cak JaHuWwK; B) pe3epByapHU Oywatvw (Tykuuw); r)

FOKHU KYTULL.

Pe3epByapra opTuwiaa yrneBoAOPOAHUHT MYK OTU/INLLUMHMN

aHUK Jall

PesepByapra optmwgaa «Hadac onvw» KaanaHWAaH YvK aguraH
yrneBofopoAiap MWK AOpwW pe3epByap Xaxmu Vp ra,  opTull
koapoduumeHtn K ra, HepTb ByF M cupTMgarn xapopat LwapouTtmaa

TYAMHraH 60CUMU Ps Ta, TYCUK UHWUHT MyTAnaK co3snaw 6ocumun Py ra,
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BaKyyM TYCUK U 60CMMKU P, ra Ba BowWwK a omuanapra 60f AvK . YHu
K ynuaarv TeHrnamagaH aHuK aaw MyMKWH:
Ps —Ps

V, —0,0043Ps =———"-K -V, M3 CYIOK JIK. (72)
Py —Ps

Xucobraw HamyHacy. Pe3epByapfaH UMK YBUM YINEBOPOA
MUK AOPWHW aHWK naHr: pesepsyap xaxmum 2000 m3, yHra HedTHM
opTvWwAary yprada xapopatga TyuuHraH O6yf HUHr MyTnak 6ocumu
Ps=0,0595 Mna, pe3epByapHUHr toknaw KoapoumumeHtn K=0,8,
XMMOANOBYM TYCUMK HUHI 6Howk apuwum 24-10> Mlla 6ocumra Ba
20-10-> MIla Bakyymra Tyf puiaHraH.

Eunu.

Tycuk HuHr mytnak 6ocummn  Pp=0,1+0,00024=0,1002 MTla;
Bakyymaa Ps=0.1- 0.002=0.0998 MTla.

TyCVK AaH YMK yBUM YIIE€BOAOPOA MUK AOPU:

0,098 -0,0595
0,1002 - 0,0595

Vn =0,043*0,0595 *0,8*2000 = 4,20

PesepByapra TywraH HedpTra HucbaTaH:
Vr*100  4,20%100

= =0,26%
Vp*K  2000%*0,8

[lemak, pesepsyapra toknawijarv eHrun yrneBoAopOASapHUHT
YMYMUU UYK OTUIULLIN YHUHT XaXKMUra, XUMOA TYCUF WHUHI ULLYK

6ocumra Ba ras MYXUTUHNHT Xa>XXMuUra 6of K .

20-TonwupumK . 28-xasaBanga KenTMpuiraH wapoutaa nwaosym

pe3epByapra roknawaa YrneBoA0POAHUHT NYK OTUAUNLLMHW
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xmncobnaHr. PesypByapHuHr tycus n 24-10-3MlMa 6ocumra Ba 20-10->

MTlla Bakyymra mMyaxannaHraH.

27->xaaBan

Tonwupuk BapuaHTiapu
1 2 3 4 5 6 7

Mabaymotnap

Vp, M3 xapopar, °C 1000 | 2000 | 3000 | 5000 | 7500 | 700 | 400

Xapopar, °C 15 20 22 24 25 28 29
K 08 | 082084 085|078 | 085 0,83
TynnHraH 6yr | 0,03 | 0,03 | 0,04 | 0,04 | 0,04 | 0,04 | 0,05
6ocummn, Mla 6 8 0 3 4 5 0

20-ToNWUPUK HW eunll yuyH ycnybui kypcatma
1. Hedtb 6yF MHUHT TYUMHULW BOCUMU Y3UHWN YHUHT CUpTUAArM
xapopatra (27-xapBan) kypa HomarpammagaH (14-pacwm)
aHWK NlaHaaw.
2. 1kl'/em? = 735,559MMm cum. ycT.=10m cyB ycT.=0,1MITa.
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14-pacm. Mabnym xapopataa bynmua HePTHUHT TYMUHTaH
OyF napv 3UUANTNHU XaK WK nncura K avmta xmcobnaaw yuyH

HOMOrpaMmma

Pe3epByapHUHIr KMUUK Hadac oamwIMAarv yraeBo0poa

MYyK OTU/INLLMHM aHUK nall

Knunk Hadac onvwpa pesepByap TYCUF MAAH UMK YBUM
yrneBogopoanap MuK AOopu  KypuaaéTraH Bak T Opaauf uja
MakKCMMan Ba MUHUMan xapopataarn HebTb OyF MHUMHI TYyMUHML
6ocnumu (Ps1 Ba Ps2) ra, TYCMK napHWHT CcO3naHraH MytaaKk 6ocnmmunra,
ras MyXMTUHUHI MakcMman Ba MUHUMa xapopaTu (t1 Ba t2) ra, yHUHr
xaxkmu V ra Ba 6bowk anapra 60f aAvK . YHM ywby TeHrnamara kypa

aHVK naw MyMKuH (m3):

P,—P, T, +t
V, =0,00215V.(P, + P, ) | =—32. 2L || (73)
P, —Py T, +t,
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Xucobraw HamyHacw. PesepByapaa Peng 6yninua OyF HUHT
TYUMHUW 6OCMMU  Ps =0,0595MITa BynraH HedTb 60p. Arap XaBOHWHT
MWHMMan xapopath TyHaa t2=15°C Ba makcuman xapopatu (KyHAy3W)
t1=40°C; Hadac onnw Tycus n 24-10> MIlla 6ocum Ba 20-10-> Mla
BaKyyMra CO3/1aHraH, ra3 MyXMTUHUHT 6anaHannrn 4m; pesepByapHUHT
avametpn [O=15m 6ynca, cytka gaBomMuaa Hadbac oanw TYCUF W
OpK ain pe3epByapAaH YWK K aH  YrNeBOAOPOS MWK AOPWHMU
aHWK NaHr.

Eunw. Ta3 MyXUTUHUHT XaXXMu (TyraanaHul K NCMUCU3):

Vr=0,785D2=0.7854-152=706.5m3

Acocmn K mumHumamk t1 Ba t2 KaTTanMknapHu TonuMwwAaH
nbopar.  TaxmuHum  xmcobnawnapga K ynugaru  SMONPUK
MabaymMoTaapaaH ponganaHnl MyMKUH.

1. Hedtb cuptnaarm mMuHMMan xapopaTt TalK apuaaru
XaBOHWHI ypTaya CyTKaAuK xapopaTtura Jeapan TeHrgmp. Y
MuHMMangaH 5,5 °C nact, makcmman xapopaTt 3ca yMymMuu xonjga
pe3sepByapgaryn HepTb MacCaCMHUHI Makcuman xapopatmgaH 5,5 0C
FOK OpW.

2. [@3 MyXUTUHWHI MakCMMan xapopatnm HedpTb cupTuaaru
Makcuman xapopataaH 120C ok opu, MMHMManN 3ca HedTb cMpTUaaru
Makcuman xapopataaH 8°C nacr.

TalwkK apuaary xaBoHUHI ypTaua xapopaTu:

40+15
! =

P

=27,5C°

HedTb cMpTuaarm MmHuman xapopat
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t2=typ-5,5=27,5-5,5=22 °C
HedTb cupTnaarn makcmman xapopat
t:=typ+5,5=27,5+5,5=33 °C
[@3 MYXUTUHWHI MMHUMaN XxapopaTu
t= t,-8=22-8=14 0C
[@3 MYXUTUHWHI MakCMMan xapopaTtu
t1=t:+12=33+12=450C
HedTb Byf WMHMHI TyMMHUW B6ocnmMm HedTb CUpTUAArn MUHUMAN
xapopataa 0,0707 Mla (8-pacm), makcuman xapopatga 0,0783Mlla.
TycuK HuHr mytnaKk 6ocumm P,=0,10024 Ba Ps:=0,0998MTla.

PesepByapsaH uuvK yBUM Yyraesogopognap Muk gopun (73)
TeHrnamara MyBoduK

Vn= 0,215*0,0706(0,0707+0,0783) [gi’iiﬁ:ggzg e _1} - 0447

21-tonwmpumk . Knunk Hadac onvwaa pesepsyap TYCK numgaH
UMK YBUM YINeBOAOPOANAP MWK AOPWUHM xucobnanr. Hedbtb Peng
6ynnua TymmHraH 6yf HuUHr 6ocnumm 0,064MTlMa xonga caKk naHMOK Aa.
bownanf ny mabnymotnap 29->xagsanga kentnpwuiarad, P,=24-10-> Ba
P:=20-10-> MTla.
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28->kaaBann.

Mabaymotnap Tonwnpuk BapuaHTaapu
2 3 4 5 6 7
Pe3epsyap 8 11 12 14 19 23 28
AnameTpu, M
[a3 MyxunTu 4 4.5 4.6 44 43 4,2 4,1
GanaHaNNIn, M
XaBOHWHT 33 34 35 36 37 38 20
MakKcMman
xapopartu, °C
XaBOHUHI 10 12 14 16 15 13 14
MUHUMa
xapopaTth Parv, °C

9. NCCVK MUK ATMALWNLI YCKYHAJTTAPUHUHT XUCOBU

NccnK Mk anmawmw Typaapum
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NccrK vk anMawwmiwim yy Typra 6ynamHagan: nCCUK nK YTk asuLy,
KOHBEKLMA Ba pagnaums (HypaaHumL).

Nccnk nnk  yTKasyBUYaHAMKAA  WCCUMK NIMK  3appavanapHUHT
TebpaHMLWM XapakaTu OpK ann 6up-bupura HucbataH apanawmnin
xmcobura 6ynagn. by apanawunw anoxupa 3appanap TU3MMUHUHT
xapopatnap ¢apkK n xucobura ékm 6ynmaca, CyroK MK €ku ras
MACCaCMHUHI  KMYMK apanawawmHu xucobura O6ynmwim  MyMKuUH.
KoHBekuus, ogataa, UCCUK AnK yTkasuw bunaH bupra cogmp 6ynagu.

HypaaHuw OpK ann UCCUK ANK YyTULLIMAA SHEPrns bup XXucmaaH
OOLWK acura a1eKTPMarHuT TyJK UH KYpPUHULINAA YTaau.

YMymMun xonga WCCUK AWK aaMawunl  Mypakkab >kapaéH
xmcobnaHaan: opatha  WUCCUK MK  aJMAWMUWUHUHT - 6up  Typwm
HOLWK acMHWM XMMOS Knnaau.

Nccvk nvk  anmMawmw  >kapaéHu Y3  Bak Tmaa 6apk apop
(Typf yH) Ba 6eK apop (HOTYpf yH) ByanLIN MYMKUH.

)7xu1alun|/|K oMmunn

NccrK vk anmawvi >Kapa€HMHW TYLUYHTUPUL YUyH KYMWHYa
OMWANN TeHrnamanapgaH donganaHmnagn. by mabaym xonaTHu
TaBcMGNOBUM  KaTTa/MK  napAaH  Tawkua  TOMraH  ya4amcum3
Maxxmyanapamp. OMmuanapHn Moc xonga GaHHUHT ywby nyHaanwm
6unaH WyfF yanaHyBuM OAMMAAP HOMM 6unaH Homaaw K abyn
K WAMHFA@H Ba ynapHuHr damuanacn 6bow xapdnapu 6bunaH
nboaganaHraH, macanaH Re (Reynolds), Nu (Nuselt) Ba w.k.

K ynmaa ruapoanHamuk Ba WCCUK UK xmcobnawnapga Kyn
K YANaHWAaAaM raH oMuanap KentupuaraH:

MpaHaTAb Prz%)z%; (74)
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HyccenbT MNu :%; (75)

S (76)
fannnen  Ga=Fr*Re’ =g—l; (77)
1%
rpacrod  Gr= Gapar = &2 (78)
1%
dinep  Eu- pAWf . yAP V*qu (79)
MNekwn Pe = Re* pr = P (80)
A

By epga: W - oK vw Te3nurn, mM/c; / - aHUK NOBYM FeOMETPUK
yadaw, M; p - 3U4nuK, Kr/m3; y - convwtupma of upaunk, H/m3; q -
3PKMH Tywuw Te3numrn, M/c% p - AVHaAMWUK K OBYLUK OK auk, [a-c;
y=M_m

Py
TasnuK  WyK otuamwu, lMa; B - xaXkmMunm KeHranmw Kod3poOUUMNIHTY,

KWHEMATUK K OBYLIK OK AuUK, M2/C; AP=6ocum Tywmmn,

rpag?l; ¢ - conmwTnpma nccuk amk cne mmn, kok/(kr-2C); A - nccuk nmk
yTkasuw  koddpdbuumentn, kx/(m-c°C); d - wuccuk amk bepumw
kKoapbunuymeHTy, kx/(m2-¢-0C).

EHMa-éH OK MMAapHUHT apanawimi cxemacm

Y3/1yKCM3 UCCUK NUK anmawuml XapaéHunga éHMa-eéH OK mmnap
opacvaary >XXapaéHHUHI >Xajannurn K atop OMUANAPra, LYHUHrAeK,
ywby oK MMAapHUHT 6upra apanawuw cxemacura 60f auK .

EHMa-éH OK MMAapHUHI apanawvmnb acocuim cxemacu TyF pu
TOK Ba Teckapu TokaaH nbopar.

bab3aH 3ca GOWK a cxemanap K yaAnaHWNagu: KeculyBYM TOK
OK MMaapu bup-bupura nepneHAVKynsp xonataa xapakaTnaHagm Ba
apanall TOKJApPHWHI TYypAu KypuHuwaapu maexya. by cxemanap koH

waponTtnia K)”/nnava MaraH.
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15-pacm. TyF pu ok umaum (a) Ba Teckapu oK Mmaum (6) nccuk ank
aJiMaLlyBuYM Cxemacu

Bup xun 6ownaHf nuy Ba OXUPrM xapopatnapaa TyF pu TOK,
opatparvaek, HucbataH HOK opu ypTarada xapopatnap dapk vHU
TabMUHAAUAN, BYHUHT HaTUXKacmaa 3apyp byaraH MCCUK NUK yTKaswuw
cvptv  kamasaun. WyHaaH keamb UMK K aH  xosnga  KoHJaapaa
K yanaHunaguraH Kkynaab uwccuk Ank anMawuvw K ypuamanapuvjga
Teckapu TOKAaH ponganaHmnan.

Uccuk nnk anmawmil K ypnamanapmHm xmcobnaw ycyam
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Nccnk anmk anmawvil K ypuaManapyHUHE TEXHOOTMK Xncobu
K ynumaarm taptmbga onnb 6opunagn.

Ncenk ank anmawmil cupTi, CyBAaHraH Ba CyBjaaHMaraH HedbTb
NCCUK IMTUHU anMaLUULL YYYH K ypUaManap COHMHW aHWK naw Tanab
3TUACUH. bownaHf vy mabnymotnap: 35°C parv cysBnaHraH HedTb
MUK gopwu - 10000 1/kyH, yckyHara kenysum 110°C parun cyBcus HedTb
MUK pgopwu - 7000 1/kyH. CaHoaT HedTUHMHT xapopaTn - 40°C.

bu3 KypaétraH macanaga YK Ul K UICMUHW CYBCU3 HedT, KupuL

K WCMWHW 3Ca - cyBnaHraH HedTb benrmnanan.

JKapaéH nccuK ink 6anaHCUHUHT TY3UAULLN

YHUWHI KUPUM Ba YUK MMUTa UCCUK AWK aJMaLLMLLI YYYH KefraH
OK MM WUCCUK JINTU Ba XYAAWN LY OK MMHUHI UCCUK UK anMaluraHiaH
KENWMHIUN NCCUK JINTU KNPAAMW.

Ncenk nank  GanaHcn ogaTtaa TavépnaHraH Hedtb 6unaH
MCCUK AWK  aaMawunw  yyyH HepTHU K m3ampuw no3umm  6yaraH

XapopaTHN aHUK Jlall TeHIrNaMacu KS’/pI/IHI/ILUI/IAa Ty3nnaawu:

G1C1(t2-13) =G2Co(tx-t1) + G3Ca(tx-t1) (81)

By epaa: G1 G2 - MOC xonga TanépnaHraH UCCUK Ba CyBJAHraH
HedTb MUK gopw, Kr/kyH; G3 - HepTb BunaH bupra onvHaguraH CoByK
cyB MUK gopw, Kr/kyH; C1C2Cs - nccuk HedTb, COBYK HedTb Ba COBYK
HePTHUHI K aTnam cyBu 6OunaH apanawMacMHUHT  COANWWITUPMA
NCCUK  YTKasyBYaHAUTU IOK/(KMK); t1 - COBYK HedpTb Ba CYBHUWHT
xapopatu, °C; t2 - ncenk  HedTb xapopatun,°C; tx — HedTb Ba CYyBHUHT
NCCUK  HedTb BunaH MCCUK AWK anmMallraHuiaH KeWVHIU K uampu

HedTb Ba CyB MWK No3mMM byaraH xapopaty, °C; t3 - nccMK HebTHUHT
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coBuraH xapopaty, 9C; t3 - opatraa HedpTb TaBcMdPu Ba HowWK a
omunnapra 6of ank xonga 30°C gaH 45°C raua y3rapagw.

NdopanapHn ypHUra K yucak:

5440000-2,09(tx-35)+1175000-4,184(tx-35)=5440000-2,09(108-
40). (82)

3nunurn 800 kr/m3 6yaraH HeGTHUHT UCCUK ANK CUF UMUHU Kpsr
TEeHrsamacura Kypa aHuK nacak:

Cy= 1086 (1+0.002¢) = 1.686 (1+0.002 - 75) = 2,09xK /(ke - )

P2 P20

By epaa: t - CCMK OK MMHUHT ypTaya xapopaTu.
CyBHUHI UccuK nk cuf nmu 4,184 kOK/(kr-k) ra TeHr.

(9.9) TeHrnamaHu tx ra HucbartaH eucak tx=77°C
XapopaTHUHT TapK asn cXxeMacuHU Ty3amus:
110°C cyBcu3 HedTb 40°C
77°C cyBnaHraH HedTb 350C
359C ¢papk un 50C
XapopaTHuHT ypTaya norapudmmk Gapk nHM xmcobnammms:
At _ A A At = 35_55 =155°C.

At
23lg =L 23lg>>
S A s

XapopaTHMHI ypTaya JsnorapudmMuk ¢GapKk MHW aHWK naraHga

TYF PV OK UMHUW TYyAANPYBYM Ty3aTMa KUPUTUNAAM, ABHU:
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At, =At K, (83)
K onaamManm UCCuK amk anmawuw yckyHacu yuyH K 0,7paH 0,99 raua
y3rapagn. busHuHr xmcobnap yuyH K Hm 0,75 ra teHr geb K abyn

K niamms:
At =155-0,75=117"C.

Ncenk ank  anmawmw xapaéHmaa cyBcu3 HepTHUHT ypTaya

XapopaTu:

t,—t,  110-40

f 110
23lg-2  23lg—
gz 5 40

3

At = =69°C.

Yp.H

NccrK vk anMawmw >apaéHmaa CyBiaHraH HePTHWHT ypTaua

XapopaTu:

t. =t 77-35
At —_x 1 —
77

o el 231
231’ 2310
&5 &35

1

=53"C.

110°C paH 40°C ra K yputuaraHpa cyscms HeptaaH

AXpanyBun NCCUK JIMK MUK AOopuU

0 =G,C,(t, —t,)=7000000- 2,09 - (110 — 40) = 1025,08 mrrrK / kym

OK MMHUMHT ypTaya XaXXMWHWU aHWK NaniMus:

a) CyBCU3 HedTb

G, _ 7000 8430.:° / kym;

" p. 0835
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6) cyBnaHraH HedTb

V., = G 7000 _ 8240:° / kyn
ch 0785

CyBCcM3 Ba CyBJlaHTaH HedTb 3UUNMKAAPU YHWUHT Tapkmbu Ba
Xxapopatura 60of auK .

By wnccvk amk Muk gopu uccuk  HedTaaH CyBiaHraH HedTtra
6epunaan. 3apyp 6yaraH MCCUK AWK anmMallvl ko3acu K ymuaaru
TEeHrfamara K ypa aHuK JaHaau:

F=—2 (84)

K-ndnocnaHnwHm xmcobra onraH xonga UCCUK NNK YTKa3ULIHWUHT
YMYMUIN KOSIPOULMEHTU:
1
K= , (85)

by epga: di- MCCMK OK MMAaH MeTaaira UCCUK ank Hepuw
KO3pPuUMeHTY;
d2- MetanngaH COBYK OK MMra WCCUK ank 6epuw
Ko3pduumneHTy;
A - NCCUK NINK YTKa3yBUYaHANK KOIPOULMEHTH, kK/M.U.K;
d - AE€BOP K aJIMHAUTW, K;
fi - uWCcCuMK nMK anmawmvw  yCKYHaCMHWHT  ndaocaaHuLw
ko3dpbumumeHTH, Taxxpmba mabaymoTaapura Kypa TaHaaHaam;
di Ba d> Hu 6axonaw yuyH 6ab3n capd KaTTaAnKAAPUHMU

6axonaw kepak.

Uccnk nnk 6epuit koappuumeHTm di HM aHKK anmMms:
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a) K ypuama cudatmaa 450 m2 cmptra ara 6yaraH K onaamanmu

MCCUK UK aNMalUnLL YCKYHacUHU K abyn K Mnamus. YckyHa Hamdacu

K ynuparu tTacHudra ara j" =%M}Vl. Hawnnap coHun 760 foHa;

6H

6) yckyHa Hawura kypa TypT 60CK Muan, Hannapapo MyxuTra Kypa
3ca Ukkn 6ocK nunn. HampgaH cyBnaHraH HedTb, Hanapapo MyXMTAAH
3Ca CyBCM3 HedTb yTaau;

B) HaWNapapo MYXUTHUHI KeCUM K03acu YCKYHaHWUHI Ty3uauwunra
60f AWK . BuaHUHr xonat yuyH Furp=0,09 mZ

) CyBCU3 HEPTHUHI XapakaT Te3/NTW:

4 8430

V =——= =1,08m/c;
Somp  3600%*24%0,09

A) NCCUK  OKMMHMHT ypTaua xapopaTaaru K OBYLUK OK JINTW:
lg er = lg Vrl _algr_x’ rx = tp*H (54)
h

Hedtb K oBywk ok aurm 5C° aa 0,179 cm2/c, 20 C° ga 0,08 cm?/c.

byHaaH a HM TOnamms:

v 0179
e B
a=—2r _ o = 0.494.
lgr—2 lg—

5

n
AHUK naHraH K nnmatHu (54) TeHrnamara K yncak u3snaHaértraH

Heq)Tb K OBYLWK OK JIMTUHWN TOMaMW3:
viypu= 0,0469 cm?/c;

e) 69 C° xapopartaarv HEPTHUHT UCCUK NIUK CUF UMMU:

_ L8O 14 0,0020) = % *(1+ 0,002 * 69) = 2,075korc/(Mmuk.),

Pis 0,

C
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) 69 COxapopataary HeOTHUHT UCCUK INK YTKA3yBYaHAUTU:

J) 04217*(1 000540_04217

o 0,860

(1—0,00054 * 69) = 12,886 * 10> korc /(m.c.x)

3) PemHONBAC OMUAN:

%
Re — Vud _108*3,18 _ 7400;
1% 0,0489

n) MNMpaHTtah omuman:

pr— VCO  0,0469*107* *2,075%835*107° 6
Acex 12,386 ’

K) Hyccenbt omunan:

N4=0,023Re08.-Pro4.f=0,023-740008.6304.0,95=140
f=1-6-10-Re-18(Re=2200:10000yuyH);

n)  Wcewk OK MMJaH  MeTaaara  UCCUK ank  Hepuw
KO3pPULINEHTH
a1=&=Nu 0464 4140 - 2066konc/(m” u.x.)
d 0,0318

Uccnk nuk 6epuril KoapPuLmMeHTU o2 HU aHUK TauMK3:

a) CYIOK JIMKHWHT K yBYpAarv yMyMui XxaxxmMuim capou:
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Vue + Ve 3000 + 8240 11240

v, = = = =1290m/c
3600*24* Fmp  0,101*3600*24  0,101*3600 * 24
2 * 2 %
Fo= 7d w1 _ 0,785*0,026° *760 0,101’
v 4 4 4

6) 53 OC paru cyBnaHraH HedTb K OBYLWIK OK auvrn xyaaum "q"
K UCcMAa KypcaTuaraHaek aHuK naHagu:
v,.5 =0,0367cu’ /c;

B) PenHonbac omunu:

0,d _129-0126 _

v, 010367

b

r) 53°C aarn cyBnaHraH HEQTHUHI UCCUK NIUK CUF UMW:

1,686 1,686
C =-—=-(1+0,002¢) = ——= - (1+ 0,002 - 53) = 2,029xK /(2 - K);
Pis V0,86

A) 53°C garn HePTHUHT NCCUK NUK YTKa3yBYAHAUTA:

04217 4 o0sag)= %4217

1-0,00054-53) =13,38 10~ kK A(m.c.);
D15 0,86

A

t

e) MNMpaHaTn omuau:

p P _ 0,0367-107-2,029-850-10°
) 13-38

cex

=475

530C parn HedTb 3mnunnrn nabopatopusa Tagk uk otnapura 850
Kr/M3 HU TawKua 3Taju;

>X) Hyccenbt omuau
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N, =0,023*Re”**Pr*** £ =0,023*#9140%° *47,5°* *0,96 = 205;

3) MeTanNgaH COBYK CMWAra UCCUK nuk 6eput KoabPuumneHTu:

464
azziNuzo’ 6

*205 =366 1koc/(m* u.x.)
d 0,026

NccnK MK anmMamil yCKyHaCMHUHT NPAOCIaHTaHANTNHN
xucobra onyBum koappuumeHtHm 0,002ra teHr geb K abyn

K naamMmus.

YMymMuin nccuk nmk yrkasuwl KodppuumneHTun

1 1

K= = =290 * 4,184 ko /(m* u.x.
T 1 o 1 1 0003 184k (™ w.c)
1,1, LI +0,002
4 d, A 2066 3661 39

YMyMuM nccukK AnK anmMalumil 103acMHU aHUK JlauMu3s:

*
q _ 245000000 *4184 302042

T24%K*Ar 24%200%117%4184

Xucobnawnapra Kypa NCCUK JIMK a/iMallvLL YCKYHAaCUHUHT

Tanab stuaraH MUK aopwu:

= £ = —3020 = 6,700na
450 450

Nccnk ank anmawmvw K ypuUaMacMHWHT MUK gopuHn 7 T1a aeb

K abyn K nnamus.
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21-tonwwmpukK . 29-xapBansa KenTUpwuaraH LWapouT  Y4YyH
CyBNAaHraH Ba CyBCM3 HedTb MCCUK JIMTMHU anMalluvl yyyH 3apyp
6ynraH NCCUK MK anMallnLl CUPTUHWN Ba YCKYHa COHWUHU aHWK NaHTr.

NccvK nMKk  aaMawmw  YCKYHAaCUHWHT  TEXHOJIOTUK — XMCobu
K ynmaarm cxema 6ymnua onnb 6opunaau.

NccrvK vk anMawnWHWHTE  MaTepuan 6anaHcu Ty3unagu. Y
o4aTAa VIKKM K MCMAaH nbopaT TeHrnama €ku >XajBan KypuHUWmaa
nboganaHagn: KUPUL-KUPAETraH KOMMOHEHTAAP YYYH, UMUK ML
OJINHaETraH KOMMNOHEeHT Ba  OyHAaaH MYK OTUAWLW  YYYH
xncobnawnapaa Martepman 6banaHcum Bak T Gupaurmaarm xom-awé
bupavrura HucbaTtaH Ty3nnagu.

AHanoruk ycnybra kypa nccuK anmk 6anaHcu Ty3vnaan. YHWHT
KUpULW  Ba YMK MWIMra YHra WCCUK UK  anMawyByuM  OK UM
KeNTUpaétraH WUCCYK JINK Ba XyAAM LY OK UMHWHI aiMallnHULWIAAH
KEUNHTM  UCCUK anrn  kmpagu.  Wcenk amk banaHcn  opataa
TanépnaHraH HedpTb OwunaH UCCUK ANK  anMawuw  Yy4dyH HedTb
K M3anpuamwn no3mm b6yaraH xapopaTHW aHUWK naw TeHraamacwu

KypuHuwunaa Tyvnaauw.

29->aaBan

Bapuantn | CyBnaHra | CyBcu Xapakat C° 20C0% parw
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ap H HedTb 3 HedTb

capdun, | HedTb | Yccn | CaHoa | Copy | 3M4aMIK,

T/kyH | capdn | K T K Kr/m3

, HedTb | et | HEPTD
T/kyH

1 11,0 3,0 120 30 22 820
2 10,5 3,4 113 32 24 830
3 10,5 3,2 118 33 26 840
4 10,5 3,6 116 34 28 850
5 9,25 2,7 115 35 29 845
6 10,25 2,6 114 31 30 830
7 11,25 2,8 113 36 21 830
8 11,75 3,5 112 35 23 843
9 10,75 3,7 111 30 25 846
10 10,75 3,40 110 31 27 842
11 8,0 2,5 115 35 28 841
12 8,75 2,7 120 34 24 800
13 8,25 2,8 114 33 25 813
14 8,50 29 110 32 24 816

21-TONWKMPUK HW eumLl yuyH ycaybum kypcatma

1. Nynaow cyBHUHT NCCUK UK cnF nmm 4,184 OK/kr °C.

2. XapopaTHVHr ypTada norapudmuk dapk MHU aHUK nawga

. Tonwupwuk

K U1aMu3.
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TYF PV OK UM TyauK mMacauru tysatmacu 0,8 ra TeHr.
BapuaHTura 60f avK OyamaraH xonga WCCUK

oK nmaa 3unuamrn - 860 kr/m3 ra TeHr 6yaraH HebTHU K abyn




4. HedTHUHr  GepunraH  xapopaTaarM K OBYLUK OK JIUTUHU

aHVK nawga K ynuaarv MmabaymoTtaapaaH ¢onganaHmnagu:

30->xaaBan.
5Coaarun
BapnaHTaap K OBYLIK OK /KK, 20Coparv K oBywIK OK Ak,

em2/c cm?/c
1 0,179 0,09
2 0,175 0,07
3 0,170 0,08
4 0,172 0,06
5 0,180 0,10
6 0,185 0,11
/ 0,182 0,12
8 0,165 0,13
9 0,163 0,10
10 0,164 0,09
1 0,166 0,08
12 0,173 011
13 0,177 0,12
14 0,178 0,13

5. K ypuimaga xyaanm asanry Tonwupuk  Kabu, 450 m?2
CUPTAN K Oonjamanau WUCCUK AMK ajaMalinl  YCKYHACUHU  OnaMu3,

y y d y
YckyHa K ywnmaarn tacHudra sra: Ham guameTpu d—“:% MM, Haunap

8

coHun 760 aoHa.

Hannapapo MyxuTHuUHr kecum ro3acm 0,09 m2. YckyHa Hamnapra
Kypa TypT 60OCK Muan, Hamnapapo Myxutra Kypa WMKKKU 60CK munaw.
HavnapgaH cyBnaHraH HedTb yTCa, Hannapapo MyxuTaaH 3Ca CyBCU3
HedTb yTaauw.

6. Udpnocnanmw koadppuumenTtn 0,002 ra TeHr.
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10. HE®Tb SMY/NIbCUAHN NCUTULLHWHT UCCUK JTUK
XNCobu

HedT1b Ba 3My/IbCMAHN MCUTULL YUYH KepaK 6yaraH nccnk vk

MUK AOPUHU aHUK Nall

HedTb 3MyNbCUACMHN NapyanallHUHT HUCbaTaH KeHr TapK aaraH
ycynanapugaH 6vpn by nccvk avkaaH donganaHnwamp. IMyabCUAHN
NcnMTUW Bmp Heda ycynnapga amanra owunpuaagn: onoB ékn ByF Hu
K YBYP TaHacu OpK anu, 6yF HW CytoK JIMKKa Y31yKCM3 Knpmb 6opuum
Ba LL.K.

HucbataH camapann mMaxcycC Ae3MynbCaToOp-UCCUMTKMYAa OJI0B
6bunaH ncntnw xmcobnaHaan. Ncmtnw yuyH kepak bynraH Uccmk nmvk

MUK AOPW K ynuaarun TeHranamara Kypa aHuK naHaam

Q=[(1-nB)G>KCH(t2‘t1)+nBGXCB(tZ‘tl)]*K, (86)

By epaa: Q-Gx Maccanu HedT IMYAbCUACUHU UCUTULL YUYH 3apyp
bynaraH nccmk ank Muk aopu; Gx - HedTb SMYAbCUAHUHT MacCaHu; Ng -
CYBHUHI HedTb 3mynbcmagarn yaywm, yaywaa; C,C: - HedTb Ba

CYBHUHI NCCUK NTNK CUF UMW, Lt - CYHOK JTMKHWUHT bolwaHf MY Ba
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oxuvprn  xapopatu, rpaa., K- arpod mMyxutaa  UCCUK UK
NYK OTUAMLLMHK Xncobra onyeumn Ko3pbuumeHT.

(86) TeHrnama yHr K UICMUHUHT 6UpnHUM Bynarn cyBcu3 HedpTHU
MCCUTULWL YYYH KepakK OynraH WCCUK VUK MUK AOPUHW, WUKKUHYM
6ynarn aca nyngow CyBHU NCCUTULWIHK ndoganangu.

HepTHUHI MCCUK AWK CUF MU YHUHT 3U4anrn Ba Tapkubura
60f QUK . YHM TaxMuHaH ywby TeHrnamara Kypa aHuK naw MyMKWH

(kK>K/(Kr-K))

C - 4,1865

" e

(0,403 +0,00081¢,) (87)

6y epaa pu- 15°C parn HedbTb 3nunury;

tyjp-  IMYACUAHM K M3AUMPULLHUHT  ypTada Xapopatu

w

2

0°C gaH 40°C raua opanuk Aa CYBHUHI UCCUK VK CUF UMWHU
Poryra myBOoduK ywby TeHrnamara Kypa aHUK Jawl MYMKWH
(KXK/(Kr*K))

Ce=[1,0066-0,0005696t.+0,8742*10->t%;p]*4,1865 (88)

K atnam CyBAApUMHUHI WUCCUK NUK CUF UMW YHUHT Tapkubura
60fF AnK . YHnm xumcobnawnapaa Cs=4,212 WK/Ckr-K ra TeHr peb
K abyn K nanw MyMKUH.

HedbTHM pesmynbcaumsanall xapopatyu Opaauf uga CyBHUHT
NCCUK UK CUF UMW HEDTHUHI WCCUK INK CUF UMUAAH MKKN MapTa
KatTa. LYyHUMHr yyyH WCCUMK NMKHM TeXaw MakK Caanaa SMYNbCUAHU
K U3gMpuwaaH aBBaa YHAAH 3PKMH CYyB UAOXW Bopuya nyK otunaau.

ByHaa HePTHM McUTaguraH NCCUK NnKAAH KYNnpoK donganaHunagm.
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DMYAbCUSAHN UCUTULW YUYyH 3apyp OyaraH yMyMuUn WUCCUK UK
MUK AOPVHW Guavwaa K u3guprud - AesMmyabcatopjarn CUK WaraH

NYyNAOLW ra3 XxaXkMHu xucobnail K MAMH 3Mac.

22 - TonwmpuK . Typavya CyBAaHraHAVMK Ba  MUCUTULL
opajnvK napuvja 1 TOHHa HedTb 3MYNLCUACMHU UCUTULL YUYH
3apyp 6yaraH MCCUK NMK MUK Aopu BunaH CyBAaHraHAMK Ba UCUTULL
opanunf unyprtacuaarv 60fF naHULW rpaPuUrHN K YPUHT.

Xocun  6ynraH  60f naHuw  rpadurMra  Kypa  acocum
K OHYHUATAAPHU €3nHr. Xncobnaw yuyyH mabaymotnap 31-xaaBanga
KeNTUPUIraH.

Yenybui  Kypcarma. NcenK NUKHUHT aTpod-mMyxmTaaru

YK OoTUAMWUHN 15%ra TeHr aeb K abyn Kk nanHr, wyHnHraek K=1,15.

31->xaaBan.
150C Oxupru
BownaH CysnaHraHnvk, %
BapuaHT, aaru xapopar, °C
F 1y
- HedTb
xapopar,
nap  [Buuauru o I II III IV \Y I II III
, r/cm3
1 0,812 15 3 10 30 40 60 | 30 | 50 | 75
2 0,820 17 2 12 31 42 65 | 40 | 60 | 80
3 0,830 18 1 13 32 45 70 | 30 | 55 | 85
4 0,840 16 4 14 33 44 75 | 26 | 47 | 70
5 0,850 19 3 15 34 46 80 | 33 | 56 | 90
6 0,860 20 5 16 35 42 70 | 40 | 60 | 80
7 0,870 21 6 20 40 50 75 | 36 | 51 | 77
8 0,875 22 7 11 25 35 55 | 41 | 64 | 84
9 0,865 23 8 13 27 36 70 | 44 | 65 | 71
10 0,855 24 9 12 30 40 80 | 42 | 68 | 83
11 0,845 25 10 10 25 35 55 | 38 | 55 | 85
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12 0,835 13 2 9 24 39 57 | 25 | 45 | 75
13 0,825 12 3 13 28 40 60 | 26 | 46 | 76
14 0,815 10 7 17 35 50 70 | 45 | 65 | 85

bnoknun AE€5MYJIbCAaTOPHUHTI UCCUK NTUK xucobum

Toriwmpwmr . CyBnaHranamrn 20% 6ynaraH HebTb 3IMYAbCUACK

3000 T/kyH capd 6unaH 6a0KAM Ae3MynbcaTopaa UCMTUAAM. EK nar u

cndatnga uccuK ank K obuamatm 41865 K/kr 6yaraH unyngow

razgaH dovganaHnnan. SMyabCUAHMHT BownaHF nu xapopatn 15°C

HW, MaK 6yn xapopatu 3ca 70°C Hu Tawkna 31an. HedTHUHr 159C parn

3nunuru 850 kr/m3.

K ynnaarnnapHu xmcobnaw kepak:

1) ncenk nnk capow;

2) HePTHM [edMyNbCcauMaNaHnLL  XapopaTMrada WMCUTULL  YYyH
Kepak bynaauraH ras capouw;

3) Kepakan UCUTULL CUPTMW.

Eym: Smynbcnanm t1 gaH tz2 raya ncntuw yuyH Kepak éynaauraH

NCCUK INK capdu K ynaaru TeHrnaMmagaH aHuK NaHuaaan:

Q=[Gm(l—h6)CH(l‘2—t])+hG C (tz_tl)]'l{ (89)

8 HC 8

6y TeHrnama xyaau (86) TeHrnamagexk ndoaanaHraH.

YpTaua xapopaTHu aHUK Naimm3: typ=" ;’2 10470 _yp0c
HedTHUHI NCCKK AWK CUF MW:
c, = 186 (0,403+0,00081,, )= 41865 (0,403 +0,00081-40) = 1,980xK / (ke - k).

8

1011 0985
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CYBHVHT UCCUK NINK CUF UMW
C, =[1,006-0,0005696¢,, +0,874-10° 12 |- 4,1865 = [1,0066 — 0,0005696 - 40 + 0,874 10" - 40°

4,1865=4,20kX/(kr-k) "K"Hn 1,15 ra TeHr aeb k abyn Kk nnamms,
Ncerk nuk capowm:
Q=[Gx(1-ng)Chr(t2-t1) + NeGxCs(t2-11)]-K=[3000-10-3-0,8-1,980(70-
10)+0,2-:3000-103-4,20 (70-10)]-1,15=50,2-107k>x.

Nccnk nuk K yBBaTu:
0O  502*10’

q= = = 5560 KBT.
24%3600 24*3600
Ncenk nvk capduHn aHuK anMms:
ngzﬂzo,m Kr/c (90)
C 41865

TeHrnamaga ncevk amk  capéom  kK/c pga, C 3ca  kOK/kr

b6epunranga.
Nentnw cnptn K yumaarn dopmynara Kypa aHuK JiaHaau
F=< (91)
q,
Qe - WCUTULWL K YPWUJIMACWU K YBYPUHWHI ypTaya WCCUK UK

KyynaHnwun. HedbTHn OyfF naHMWCM3 ucutvwga nynaT K YBYPHWHT
pyxcaT 3TUAraH NCCUK AnK KydnaHmwm qu=167460 kkan/(m2.K.).
[lemak, BU3HMHT XOA YyUYYH NCUTULL CUPTH

%k
Fzgzwznzﬂﬁra TEHT.

q, 167460
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23-TonwmpmK . 33-XaaBanga KentupwiaraH MabjaymoTaapra
acocaH 3MynbCMAHN Bup 6OCK Muan Ba UKKM BOCK Muam ncutuwaa
6aoknn agesamynbcatopHu xucobnanr. Nccuk avk capdum Ba mcmtul
CMPTUHM aHWK naHr. EK unfF n cndatmaa WCcuK K K obuansTm
42283 kXK/kr 6ynraH nyngow rasgaH ponganaHunagn.

OnnHraH HatuXKanapHu Taxaua K WAMHE Ba XyJ0Ca YUK apUHT.

NcenTnwHuHE ncenk ank kyunanmwmn 167460 kXX/m24y ra TeHr.

32->xaaBan
15 CO narn
Aesmynbc. Omynbc. | bownaHnfs n| Wentnw
Maxcynaop | cyBnaHraH, | 4 xapopar, | xapopatw, Heqre
BapuaHthap 314NN,
T/KyH % Co co
Kr/cm?2
1 1000 26 5 70 856
2 1200 27 6 72 855
3 1300 28 7 74 854
4 1400 29 8 75 870
5 1500 3035 9 76 866
6 1600 40 10 78 865
7 1700 38 5 77 863
8 1800 37 6 79 857
9 2000 36 7 80 860
10 2200 33 8 65 862
11 2300 31 9 63 863
12 2400 29 10 68 855
13 2500 30 11 70 856
14 2600 34 12 75 857
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