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Ilenu padomur: n3yunthb Kiaccu(UKaLuio, 00JIACTh NPUMEHEHUS U NIPUH-
U padoThl TPYOUATHIX MEYeil; MPUOOPECTH HABBIKK pacyeTa TPyOUaThIX MEUEH.

BBEJIEHHUE

TpyOuaTbie meun mpenHa3Ha4YeHb! AJI BBICOKOTEMIIEPATypPHOTO HarpeBa
HeTH U HEPTENPOAYKTOB B TEXHOJOTHYECKHX Mpoleccax HedremnepepadaTsl-
BalOILEH, He(PTEXUMHUYECKON U Ta30BOM OTPACIIAX IPOMBIIUIEHHOCTH.

B 3aBucuMocTu OT cnenuuKu TEXHOJOTMYECKOro mpoiecca, (pu3nko-
XUMHYECKUX CBOMCTB HAarpeBaeMou cpellbl U BUA TOIUIMBA NPUMEHSIOT NEYU
Pa3IMYHBIX KOHCTPYKLMHA U MapaMeTpoB: TpyOUaThie, Y3KOKaMEpPHbIE, CEKIIMOH-
HbI€ C BEPTUKAJIbHBIMU TpyOaMu, IUIMHAPUUYECKIE, MHOTOKaMEpHBIE.

KoHCTpyKTHBHO TpyOuaThle MeUn COCTOAT U3 KaMephl pagualuy, KaMmepsbl
KOHBEKIIUH, TPOAYKTOBOTO 3MEEBHKA, ra30COOPHUKA, IBIMOBOM TPYyOB! MM ra-
3oxona. TpyOuaTeie meun cHaOXeHbl ropenkamu. Jlyis oOcioykuBaHus TpyOua-
TBHIX [€YEH NPETyCMaTPUBAIOTCS JIECTHULIBI U IUIOLIAJKH, CTPEMSIHKH, BBIXJIOI-
HbI€ OKHA, TJISJEIKHY, IBepH, mrynepa KNII.

Jis pyTepoBKM BHYTPEHHEW MOBEPXHOCTH IMEYH MPUMEHSIOTCS JIETKO-
BECHBIE OETOHBI U BOJIOKHUCTBIE MYJUIMTOKPEMHE3EMUCTBIE MAaTEPHUAIIBI.

Jlns noseimienns KIIJL neyen npexycMaTpruBaeTcss M3rOTOBJICHUE MTEUEH C
opeOpEHHBIMU TpyOaMU B KOHBEKTMBHOM YacTH MeuH, a TaK ke 000pyaoBaHUE
[IeYeH CUCTEMOM yTUIN3alU TeIUla.

1 OBIIIME CBEJIEHUA
1.1 OOuacTh NpUMEHEHUSs

TpyOuarbie meun MIMPOKO HMCTOIB3YIOTCS BO BCEX OTPACISAX IMPOMBIIII-
aeHHocTH. OCHOBHBIM TOTpeOUTENEM OOOPYIOBAaHUS TAKOTO pPOJA SBISECTCS
HEProeMKOe MPOU3BOJACTBO. B uyacTHOCTHM camoe OoJiblLIOE pachpOCTpaHEHHUE
TpyOUaThie Teun MOIYyYHSId B HeTenepepadaThiBatoniell 1 HeTEXUMUIECKOM
OTpacisiX MPOMBIIUICHHOCTH, T/I€ OHW MCIIOJB3YIKOTCS [JII OTHEBOIO HArpena,
UCIIapEHUs U MeperpeBa KUJIKUX U ra3000pa3HbIX Cpell, a TaKKe JUIsl poBe/e-
HUS BBICOKOTEMIIEPATYPHBIX TEPMOTEXHOJOTHUECKUX M XUMHUYECKHUX MpOIleC-
coB. bosbmas rpyima neyen NpUMEHSETCs B Ka4eCTBE HArpEBATENIEN ChIPbs, U
OHU XaPAKTEPU3YIOTCS BBICOKOU MPOU3BOUTEIBLHOCTHIO U YMEPEHHBIMU TEMIIE-
patypamu Harpesa (300 - 500 °C) yrineBogopoaubix cpen (yctanoBku AT, ABT,
IIpu BTOPUYHOM neperonke O0ensuna, ['@Y). BriepBoie ObuH MpeIoKeHbI pyC-
ckuMu uHxkeHepamu-texHojoramu B. I'. IllyxoBsim u C. II. I'aBpuiioBbIM U
BHayajie NPUMEHSUIMCH JJI 1eIMYJIbIMpoBaHus HePTu Ha npombiciax. C pa3Bu-
THEM XUMHUYECKOTO MAIIMHOCTPOCHUSI MPOLIECCHl AEAIMYJIbIMPOBAHUS CTaJIH
MIPOBOJUTH B APYTHX, O0see 3pPeKTUBHBIX amnmaparax, a Me4yu UCIOJIb30BaTh B
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OCHOBHOM JIJI1 HarpeBa Chipbsi U HeTenpoaykra. OCHOBHBIMU XapaKTEPUCTH-
KaMu TpyOdYaThIX Meyed SBISIOTCS MPOU3BOJUTEIIBHOCTH ME€UM, TMOJIE3HAs TeM-
JIOBasi Harpy3Ka, TEIUIOHANPSKEHHOCTh MOBEPXHOCTU HAarpeBa U Kod(PUIIMEHT
MOJIC3HOTO JIEUCTBUSA Meur. B MpOMBIIIJIEHHOCTU MPUMEHSIOT TPyOUaThie MEUH C
IOBEPXHOCTHIO HArPEBa PAAUAHTHBIX TPYO 15 - 2000 M°. TemIonpon3BoguTeb-
HOCTh TPYOYaThIX Ie4Yed pa3IMYHBIX KOHCTPYKUMM u3mensiercs ot 0,12 mo
240 MBT, a npou3BOUTEIILHOCTH TT0 HAarpeBaeMoil cpene pocturaeT 8 - 105 kr/y.
Temmneparypa HarpeBaeMoi Cpe/ibl Ha BXOJI€ U BBIXOJI€ U3 M€YU B 3aBUCHUMOCTH
OT TE€XHOJIOTMYECKOTo Mpolecca uaMensierca B auanazone ot 70 go 900 °C, a
nasienne — oT 0,1 mo 30 MIla. Jnsa tpy6uateix neueit KII/] konebnercs B mpe-
nenax ot 0,65 no 0,85.

1.2 Kaaccupukanus TpydouaThIX nedei

Knaccudukanus nedeid — 3T0 ymopsgoueHHOE pa3ACICHUE WX B JIOTHYC-
CKOH TOCJICTIOBATEIFHOCTH U COMTOTYMHEHUN Ha OCHOBE TIPU3HAKOB COJCPKAHUS
Ha KJIACChI, BUJIBI, TUIIBI U (PUKCUPOBAHUE 3aKOHOMEPHBIX CBSI3eH MEKIY HUMH C
LEJIbI0 OMpeJIeJICHUSI TOUHOTO MECTa B KJIIACCU(PUKALIMOHHON CUCTEME, KOTOPOE
yKa3bIBaeT Ha UX cBoMcTBa. OHA CIY>KUT CPEICTBOM KOAUPOBAHUS, XPAHEHUS U
noucka uHGOpMaIK, CoAep Kalleicss B HEell, TaeT BO3MOKHOCTh pacnpocTpa-
HEHUsI 0000IEHHOTO OMBITA, MOTYYEHHOTO TEOPUEH U MPOMBINIJICHHOW TIPAKTH-
KOM O9KCIUTyaTalliy TedYeld, B BHJIE TOTOBBIX OJIOKOB, KOMIUIEKCHBIX THITOBBIX
pElIeHN U peKOMEH Al I pa3paO0TKU ONTUMAIIbHBIX KOHCTPYKIUH Treueit
¥ YCJIOBHI OCYIIECTBICHUS B HUX TEPMOTEXHOJOTHMUECKHX M TEIIOTEXHUYE-
CKHUX MPOIIECCOB.

['maBHBIMU U €CTECTBEHHBIMU T10 CTETICHU CYIIECTBEHHOCTH OCHOBAHUSIMU
JUTS KJTacCHU(PUKAIMK TIeYeH B JIOTUYECKOW TOCIICIOBATEIIBHOCTH SIBIISFOTCS ClIe-
TYFOIIHE MPU3HAKU:

1 TexHonmornuecKue:

a) HarpeBaTeIbHbIE,

0) peakIMOHHO-HarpeBaTeIbHbIC,

2 TEMJIOTEXHUYECKUE:

a) KOHBEKTUBHbIE,

0) paauaIMoHHbIE,

B) paIMallMOHHO-KOHBEKTHBHBIC,

3 KOHCTPYKTUBHBIE:

a) mo hopme Kapkaca:

- KopoOUaThIe MUPOKOKAMEPHBIC, Y3KOKaMEPHBIE,

- IWJTUHIPUYECKHE,

- KOJIBIIEBHIE,

- CeKITMOHHBIC;



0) 1Mo yucay KaMep pajaualuu:

- OJTHOKAMEpPHBIE,

- IByXKaMepHbIE,

- MHOTOKaMEPHBIE;

B) IO PacHoJIOKEHUIO TPYOHOTO 3MEeBHKa:

- TOPU30HTAJILHOE,

- BEpPTUKAJIbHOE;

) IO PacIOJIOKEHUIO TOPEIIOK:

- OOKOBOE,

- IOI0BOE;

1) TIO TOTUTMBHOM CHUCTEME:

- Ha )ujakoM Toruse (9K),

- Ha razoo0pa3zHom toruuge (1),

- Ha )XUJIKOM U Ta3000pa3zHom Tormse (OK+1);

€) IO Croco0y CXKUTaHUs TOIUIMBA:

- pakenbHOE,

- OecrnIaMeHHOE CKUTaHME,

) 110 PACTIOJIOKEHHIO IBIMOBOM TPYObI:

- BHe TpyOuaToil neuu,

- HaJl KaMepOi KOHBEKIINH;

3) 110 HAMPABJICHUIO JIBUKCHUS JBIMOBBIX Ta30B:

- C BOCXOSIIIUM [TIOTOKOM Ta3o0B,

- C HUCXOJSIIUM ITOTOKOM Tra3oB,

- C TOPU30HTAJIBLHBIM [TOTOKOM T'a30B.

[To TexHONOTMYECKOMY HA3HAYCHUIO PA3IMYAIOT MEYM HarpeBaTelibHbIC
U peaKkIMOHHO-HArpeBaTeabHble. B mepBoM ciiydae 1Eesblo SBIISIETCS HATPEB ChI-
pbsl 10 3aJaHHOM TeMImeparypbl. ITO OOJibIlIasi TPYyIIA MeYeH, MPUMEHSIEMbIX
B Ka4eCTBE HarpeBaTesieil ChIPbs, XapaKTEPU3YeTCs BBICOKOW MPOU3BOAUTENb-
HOCTbIO U YMEpeHHbIMU Temneparypamu Harpesa (300 — 500 °C) yrineBonopo-
Hbix cpen (ycrtanoBku AT, ABT, 'dVY). Bo BTopom ciiyyae kpome HarpeBa
B ONpPE/IENIEHHBIX YYacTKax TPyOHOro 3MEeEeBHKa O0OECIECUMBAIOTCS YCIOBHUS IS
POTEKaHUsI HAMPABICHHON peakuuu. JTa rpymnmna neyeil MHOrux HedTeXxuMu-
YECKUX MPOU3BOJCTB OJJHOBPEMEHHO C HarpeBOM U MEPETPEBOM ChIPbs UCIIONb-
3yeTcs B KayecTBE peakTopoB. X pabouune yclioBUS OTIMYAIOTCS MapaMeTpamu
BBICOKOTEMIIEPATYPHOI'O MpoLecca AECTPYKUHUH YIJIEBOJAOPOAHOTO ChIPbS H
HEBBICOKOM MAacCOBOU CKOPOCThIO (YCTaHOBKM MUPOJIN3a, KOHBEPCUHU YTIIEBOJIO-
POJIHBIX Ta30B U JIp.).

I[To cnocoby mnepenaum Temia (TEIUIOTEXHUYECKUE XApPaKTEPUCTUKH)
HarpeBaeMoMYy MPOJYKTY MEUU MOJAPA3ACIISIIOTCS: Ha KOHBEKTHUBHbBIC, paUallu-
OHHBIE, PaJIMAIIMIOHHO-KOHBEKTUBHBIE.
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KoHBeKkTHBHBIE M€Y — 3TO OJMH U3 CTapeHIIux TUMOB meueil. OHu sB-
JISIFOTCST KaK ObI IEPEXOIHBIMH OT HE(TETIEPErOHHBIX YCTAHOBOK K IeYaM pajiu-
aIIMOHHO-KOHBEKTHBHOTO TUMA. B HacTosIee BpeMs 3TH NeUn MPAKTHUECKU He
IPUMEHSIOTCS, TaK KaK M0 CPaBHEHUIO C TeYaMu PaJUallMOHHBIMHU WM pajua-
[IMOHHO-KOHBEKTUBHBIMU OHHM TPeOyIOT OOJbIIIE 3aTpaT KaKk Ha UX CTPOUTEIb-
CTBO, TaK U BO BpeMs dKCIuTyaTaluu. VIckitouenne cocTaBisiOT TOJIbKO CHEIH-
aJIbHbIE CTy4au, KOT/1a HE00X0JMMO HarpeBaTh YyBCTBUTEIbHBIE K TEMIIEPATYPE
BEIIECTBA CPABHUTEIIHO XOJIOJHBIMH JIbIMOBBIMU a3aMHU.

B paguanmnonHo# meum Bce TpyObl, Uepe3 KOTOPbIE MIPOXOIUT HarpeBae-
MO€ BEILECTBO, MOMEILEHbl Ha CTEHaX KaMmephbl CrOpaHusi, OTOMY Yy pajaualu-
OHHBIX TI€Yel KaMepa CropaHHs 3HAYMUTENBHO OOJIbIIE, YeM Y KOHBEKTHUBHBIX.
Bce TpyObl moaBepraioTcs mpsiMOMYy BO3ACHWCTBUIO Ta3000pa3HON CPeJbl, KOTO-
pasi UMEET BBICOKYIO TEMIEPATYPY. DTUM TOCTUIAETCA:

a) yMEHbIlIeHHEe 001eH MII0MAu TEIUIOOTAaur MeYH, TaK KaK KOJIMYECTBO
Teria, OTAAHHOTO €IMHMIIE IUIOIAau TpyO, MyTeM pagualuu Ipu OAMHAKOBOMN
TeMIiepaType cpe/ibl (0COOEHHO NP BBICOKUX TEMIIEpaTypax 3TOM Cpelibl), 3Ha-
YUTEJIBHO 0OJIbIIE, YEM KOJMYECTBO TEIUla, KOTOPOE MOXHO MepeaTh MyTeM
KOHBEKIIUY;

0) xopoiiasi COXpaHHOCTb (yTEPOBKHU 3a TpyOUuaThIMU 3MEEBUKaMH, OJia-
rojgapsi TOMy, 4YTO CHIJKAeTCS ee TeMIeparypa, BO-TIEPBBIX, 32 CUYET MPSIMOTO
3aKpBITHS YacTH €€ TpyOaMmu, BO-BTOPBIX, 32 CUET OTJIAuyM Teruia (yTepOoBKOM
00J1ee XOJIOJHBIM TPyOaM.

PainanuoHHO-KOHBEKTHBHAsA NeYb UMEET JIBE OT/AEJICHHBbIE APYT OT
Jpyra CeKUMHU: PAaJHallMOHHYI0 U KOHBEKTHBHYIO. boiblas yacTh HCHOJb3ye-
MOTO TeIUIa NepeJaeTcs B paguauuoHHon cekuuu (o0braHo 60 — 80 % oT Bcero
UCIIOJIb30BAHHOT'O TEIJIA), OCTaJIbHOE — B KOHBEKTUBHOW CEKLIMH.

KoHBEKTHBHASI CEKLMS CIOYKUT AJIs MUCHOJb30BaHUS (PU3NYECKOTO Teruia
IPOAYKTOB CTOPaHUs, BBIXOSIINX U3 PAJAUAMOHHON CEKIIMH OOBIYHO C TEeMIIe-
parypoi 700 — 900 °C, npu 3KOHOMHUYECKH MTPUEMIIEMOM TEMIIEPATypPe HArpeBa
350 — 500 °C (COOTBETCTBEHHO TEMIIEPAType MEPETOHKH).

BennunHa KOHBEKTMBHOW CEKIIMM, KaK MPABUIIO, MOJOMPAETCS C TaKUM
pacdyeToM, 4YTOOBbI Temreparypa MPOAYKTOB CTOpaHMs, BBIXOASIIUX B OOpOB,
obuta mouytu Ha 150 °C Bbllle, YeM TeMIlepaTypa HarpeBaeMbIX BEHIECTB MpPHU
BxoJe B meub. [loaromy TeruioBass Harpy3ka TpyO B KOHBEKTUBHOM CEKIMH
MEHBIIIE, YeM B PaJUaIllMOHHON, YTO OOYCIOBJICHO HU3KUM KOd(huImeHTOM
TEIUIOOTJA4YH CO CTOPOHBI JBIMOBBIX T'a30B.

[Toutn Bce meuw, HKCIUTyaTUPyEMbIe B HACTOSIIEE BpeMsi Ha HedTenepe-
pabaThIBaOMIMX 3aBOAAX, SBJSIOTCS PaJuallMOHHO-KOHBEKIIMOHHBIMU. B medax
TAaKOTO THUIA TPYyOHbIE 3MEEBUKM pPa3MEIIECHbl U B KOHBEKIIMOHHOW, U B pajau-
AHTHOM KaMepax.
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1.3 OcHoOBHBIC XapaKTePUCTHKH

Kaxnas TpyOuaras neub xapakTepusyeTcs TPeEMsi OCHOBHBIMH TIOKa3aTeIsIMU:

1) mpou3BOAUTENBHOCTHIO;

2) MOJe3HOM TETUIOBOM HATrpy3KOM;

3) k03 HULTMEHTOM TTOJIE3HOTO JICHCTBUS.

[Tpou3BOANTENBHOCTD MIEYN BBIPAKAETCS KOJIMYECTBOM ChIPhs, HarpeBae-
MOTO B TPYOHBIX 3MEEBUKAX B €IUHUILY BpeMeHH (00bI4HO B T/cyT). OHa ormpe-
JeJIeT IPOIMYCKHYIO CIIOCOOHOCTD MEYH, T. €. KOJIMUECTBO HarpeBaeMoro ChIph,
KOTOPOE€ MPOKAYMBAETCS Yepe3 3MEEBUKHU IPU YCTAHOBJIICHHBIX [MapaMeTpax pa-
00ThI (TEeMIlepaType ChIpbsl Ha BXOJE B II€Ub U HA BBIXOJE U3 HEE, CBOMCTBAaX
ChIpbS U T. 1.). Takum oOpazoM, ISl KaxXJ0i NeYr NpOru3BOAUTEILHOCTD SIBJISI-
eTCsl HauboJIee MOJHOM ee XapaKTepUCTUKOM.

[Tone3nas TemioBas Harpy3ka — 3TO KOJMYECTBO TeIlIa, MEPEaHHOIO B
neuyn ceipbio (MBT, I'kasi/d). OHa 3aBUCUT OT TEIJIOBOM MOIITHOCTH U Pa3MeEpPOB
neun. TeroBast Harpy3Kka OOJBIIMHCTBA SKCIUTyaTUpyeMbIX reueit 8 - 16 MBT.
[lepcrieKTUBHBIMU SIBJISIFOTCS 00Jie€ MOIIHBIC MEUU C TEIUIOBOW Harpy3koit 40 -
100 MBT u 6onee. KoaddunueHT moyie3Horo ASUCTBUS MEYH XapaKTEPU3YET
HYKOHOMHUYHOCTb €€ JKCIUTyaTalliu M BbIPAXKAe€TCsl OTHOILIEHUEM KOJIMYECTBa I0-
JIE3HO UCMOJIb3yeMoro Temia Qy,, K 001meMy kKoiaudecTBy Teriaa Qosy, KOTOPOE
BBIJIEJISIETCA TIPU MOJHOM CrOpaHUM TOIIMBA. 1101€3HO MCHOb30BAHHBIM CUH-
TaeTCsl TEIUIO, BOCHPUHSATOE BCEMHM HAarpeBaeMbIMU MPOIYKTaMH (IIOTOKAMM):
ChIPbEM, IEpPErpeBacMbIM B MEYM MAPOM U B HEKOTOPBIX CIydasX BO3IYXOM,
HarpeBaeMbIM B peKyIepaTopax (BO31yXOMOJ0rpeBaTENsX ).

3Havyenne K0d(puIMeHTa MOJIE3HOTO IEHCTBHSI 3aBUCUT OT MOJHOTHI CIro-
paHus TOIUIMBA, a TAaKXKe OT MOTEPh TEIIa Yepe3 OOMYPOBKY MEUYH U C yXOSAIIH-
MU B IBIMOBYIO TpyOy razamu. TpyOuarbie eum, SKCILTyaTUpyeMbIE B HACTOSIIIEE
Bpems Ha HedrenepepabareiBatoux 3aBogax, umerotr KIIJ[ B npeaenax 0,65 -
0,87. TloBbimenue ko3pduiMenHTa nojae3Horo AeUCTBUs TIeUH 3a cueT 0oJiee mos-
HOT'O MCIIOJIb30BaHHs TEIJIa JIbIMOBBIX T'a30B BO3MOXHO J0 3HAUYECHMSI, ONpEaes-
eMOro MX MHUHHMAaJIbHOM Temneparypoil. Kak mpaBuiio, Temneparypa JbIMOBBIX
ra3oB, MOKHUJIAIOIIMX KOHBEKIIMOHHYIO KaMepy, JI0JKHA OBbITh BBILIE HAYAILHOM
TEMIIEpaTypbl HArpeBAEMOro ChIpbs HE MeHee yeM Ha 120 - 180 °C.

2 METOIUKA PACYETA

JluameTp 3MeeBHKa 3aBUCUT OT OOBEMHOI0O pacxoja HarpeBaemMoro Ipo-
nykta (V), unciia moTokoB (#), AOIMYCTUMOM JIMHEIHOU ckopocTH npoaykTa ().

OO0beMHBIN pacxos V 3aBUCUT OT MPOU3BOIUTENBHOCTH meun (Gg) H
IUIOTHOCTHU npoaykTa (P, ). [Ipu pacuere maoTHOCTH NPOAYKTa TEMIEPATypPHYIO
TIONPaBKy 0. cyuTath paBHoil 0,00064. OTHOCHTENbHAS TIOTHOCTh P2° IS NaH-
HbIX ycinoBui pasHa 0,9.
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Yuciio NOTOKOB, a TaKXe JOMyCTHUMasi CKOPOCTb MPOJYKTa U CPEIHSA
TeMIiepaTypa yka3aHbl B TaOiuie | I KaKJI0ro BapuaHTa WHJMBHUIYaJIbHOTO
3aJIaHuA.

BbiOpaB nMcKOMblE 3HAUEHHUsS! COIJIACHO BApUAHTY 3aJaHHsl U pacCUUTaB
BHYTPEHHHUI uamMeTp TpyObl, OKpYIJIAeM MOJY4YEHHOE 3HAYCHUE B OOJBIIYIO
CTOpPOHY 10 OJMKaiIIero CTaHAapTHOTO 3HAYEHUS U3 TaOIUIbI 2.

3 IIPUMEP PACYHETA TUAMETPA 3MEEBUKA IIEYHN

PaccmoTpum mnpumep pacyera auamerpa 3MEEBUKA I1€YM, HCIOJIb3YS
CJIEIyIOLLME TapaMeTPBbI:

G =3800—; t,, =240°C; n=2; W=2wml.
CyT

OOBbemMHBIN pacxo/ HAarpeBaeMoTro MPOIYKTA PACCUUTHIBACTCS O hopMyJie

_ G¢*1000
24 %3600 * pg’

rae Ge — Npou3BOJIUTEILHOCTD NIEUH TI0 CBHIPBIO, T/CYT; Py — MIIOTHOCTH POIYK-
N 3
Ta P CpeHEN TemMIeparype, Kr/m’;

pe = (pﬁ" —ax (t — 20)) % 1000,

rjie o — TeMIepaTypHas HONpaBKa; P3° — OTHOCUTENbHAS IOTHOCTb.

a = 0,00064,
p29% = 0,9.
HOI[CTaBJ'DIH 3aJ1aHHBIC 3Ha‘IeHI/I$I, HOJIy‘-II/IMI
3800 * 1000
V= = 0,058 m’/c.

24 %3600 * 759,2
HHOIHaI[B HOHepeqHOFO CCUCHUA 3MCCBHUKA OHpeI[eHﬂeTCﬂ ypaBHeHI/IeM:
V. mxdiy
n«w 4
re n — YHUCIO TMOTOKOB; W — nomyctumasi JIMHEHHAs CKOPOCTh MPOIYKTa,

W =2 m/c; dgy, — pacueTHbIl BHyTPEHHUN JUaMeTp TpyObl, M.
W3 3TOT0 ypaBHEHUS HAXOJUM:

4xV 4 %0.058
dg,= = =0,136 m.
nxmxW 2%3,14 %2
N3 cranmapTHBIX 3HaUYeHUH (TabnuIa 2) BEIOUpaeM JIuaMeTp TpyObl 3Mee-
BUKa, M.
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4 BAPUAHTBI HA CAMOCTOSATEJIBHYIO PABOTY

BapuaHTbl Ha camMOoCTOSTENBHYIO padOTy BbIAAET MPENOAaBaTeNb COIJiac-
HO TIOPSIZIKOBOMY HOMEPY B JKypHAJe.

Taomuna 1
Howmep G
c, Kr/d teps °C n W, m/c
BapuaHTa
1 150 000 220 2 1,8
2 160 000 221 4 1,8
3 170 000 222 3 1,85
4 180 000 223 2 1,85
5 100 000 224 2 1,9
6 110 000 225 2 1,9
7 120 000 226 3 2
8 130 000 227 3 2
9 140 000 228 2 2,1
10 190 000 229 3 2,1
11 180 000 230 2 2,2
12 170 000 231 2 2,2
13 160 000 232 2 2,3
14 50 000 233 3 2,3
15 60 000 234 2 2,4
16 70 000 235 2 2,4
17 80 000 236 2 2,5
18 90 000 237 3 2,6
19 105 000 299,21 4 2,78
20 105 525 289,41 4 2,87
Tabmuma 2

Aunamerp 57176 | 89 | 102|108 | 114 | 127 | 152 | 159|219 | 273 | 326

TpyObI, MM

Tommuna 4 | 5|8 8 8 8 8 8 | 10 [ 10 | 10 | 10

CTEHKH, MM
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S KOHTPOJIbBHBIE BOITPOCBHI

1) Onumure obnacth npuMeHeHus TpyoOuaThix nedeil. KTo Bmepsble
MPEJIOKUI UCTIOIH30BaTh UMEHHO UX?

2) Knaccuduxanus TpyOuaTeix neuyei. [1o kakum nmpu3Hakam pa3indaroT
TpyOuaThie reyun?

3) Kakue ocHOBHbIE BU/IbI TOIUIMB UCIOJIB3YIOTCS B TPYOUaThIX medax?

4) Kakoit cmoco0 mepenayu TeIuia B TPyOUaThIX TMedax MOJYUHII
HanOOJIBIIIEE PACTIPOCTPAHEHNE B HEPTEXUMHUECKOU MPOMBIIIIICHHOCTH?

5) HazoBute OCHOBHBIE MMOKA3aTEIHN PAOOTHI TPYOUATHIX MEUECH.

6) Ot ugero 3aBucut KIIJ[ meun? Kak MOKHO MTOBBICUTH 3TOT ITOKa3aTelb?
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