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BBepgeHue

ABTOHOMHO€ TEIJIOCHA0XKEHUE CBS3aHO C OOECHEYEHUEM TEIUIOM 3JaHUsl WU
Ipynnbl 3JaHUN ATAXKHOCTBIO OT YETHIPEX U 0oJiee ATaKel C TEIIOBOM MOIIHOCTBIO
koTenbHOUM 10 3 MBT. Llens kypca cocTouT B (GOpMUPOBAHUM HEOOXOAUMBIX 3HAHUIM,
HaBBIKOB M  KOMIIETEHIIMM  y4YalllUXCid MO  MPOEKTUPOBAHUIO  aBTOHOMHOIO
TEIUIOCHA0XKEHUSI B BHJIE KPBIMIHOW KOTeNbHOW. CTyACHTHI JOKHBI TIOHATH U
3aKpeNuTh Ha 3aHIATHSIX C TpernojaBaTeieM, a TakKe CaMOCTOATEIbHO OCHOBBI
MpeaMeTa, UMEIOIINE MPAKTUYECKOe 3HaYeHHUE B 00JIACTU CTPOUTENBCTBA, MO CBOEMY
npoduto.

B nanHoM y4yeOHOM 1MOCcOOMHM BCe TOJIOKEHUS TIPEMETa PaCCMOTPEHBI C MPUMEPaMH,
0a3upyIOmMUMHCS Ha HOpMax InpoektupoBanus [1, 2, 3, 4, 5, 6, 7, 8, 9]. Ilpu stom
OBLTM yCTpaHEHBI HEKOTOPHIC HETOYHOCTH W HEJOMOJBKH HOPMATHBOB. CTyIEHTHI
JOJDKHBI  CAMOCTOSITEIBHO  YUUTBIBaTh BCE U3MEHEHUS HOPM U TIPABWJI, MPOU3OLIE/IIINE
MoCJ€ U3JaHUsl HACTOSIIETO0 y4eOHOro MocoOus.

VYuebHas nuTeparypa MO MNPOCKTUPOBAHUIO KPBIIHBIX KOoTenbHbIX [10, 11]
MPUJIOKEHA B KOHIE yueOHOro mocoOus. OHa HOCUT BCIIOMOTATEIbHBINA XapakTep U HE
MOXET 3aMEHHUTh CTPOUTEIBHBIX HOPMATUBOB. CTYJIEHTY pPEKOMEHIYETCS caMo-
CTOSITEJILHO TIOMOJIHATH CIMCOK IMOJIE3HOM YUueOHOHM JTUTepaTyphl Mo Mepe €€ MOoSIBICHUS
B OTKPBITOM nievatu uinu B HTepHeTe.


http://sologaev2010.narod.ru/
http://twirpx.com/
http://sologaev.umi.ru/
http://sologaev.ucoz.ru/

1. AcxoaHble AaHHbIe

Kaxnomy cTylneHTy BbIIAETCS WHAMBUAYAIbHOE 3aJlaHME€ HA BBINOJHEHHE
KypcoBoro mnpoekra. OHO COJEpkKUT HCXOJHBIE NaHHbIE Il MpoeKTUpoBaHus. K
3aJlaHMI0 TIPWJIAraeTcsl BKJIAMBINI: TUTAH 3TaXKa CEKIMU JKUAJIOTO J0oMa B MaciTade
1:100. 3aganve ¥ BKJIAABIII OPUKIAABIBAIOTCS K MOSICHUTEIBLHON 3aMKUCKE CTYJEHTAMU
110 OKOHYaHUU MPOEKTUPOBAHUS IIPU 3aIUTE KYpPCOBOTO MPOEKTA.

[Ipuctynas K MpoOeKTUPOBAHUIO, CTYJICHT, MPEXKJE BCEro, MOJLKEH BHUMATEIbHO
O3HAaKOMUTBCA € 3aJIaHUEM U [IPOYUTATh JaHHOE yueOHOe mocodue.

Kunoit 1om, paccmaTpuBaeMblii B paboTe, MOXKET OBbITh 33aJlaH MHOTOATaXXHBIN U3
HECKOJIBKUX CEKITUH, BBHITSHYTHIN B IJIaHE, TO €CTh OH MHOTOIOIHE3THBIH.

B Ttabnuue wucXOAHBIX JaHHBIX (CM. 3aJaHUE) COJEPKUTCS HH(POpMAIUs 10
TEHIUIaHYy Y4YacTKa 3acTPOMKH: PAcCHOJIOKEHHE HAPYXKHBIX BOJOINPOBOAHBIX U
ra3onpoBOAHBIX CETEH MO OTHONICHUIO K 3JaHUI0, WX JAHaMETpPbl, aOCOIIOTHBIC
oTMeTKH TpyO u mosia 1-ro staxa. KpacHas JuHUS 3aCTpONKHU — 3TO TPaHUIA MEKITY
TEPPUTOPHUSIMU 3aCTPOUKHU U YIUIIHI (MMPOE3kKasi YacTh C TPOTyapaMu U Ta30HAMH).

AOCOIIIOTHBIE BBICOTHBIE TEOJIE3MUECKHE OTMETKH OTCUYUTHIBAIOT OT CPEIHETO
YPOBHSI IIOBEPXHOCTH OKeaHa. B Poccum OHM OTCUMTHIBAIOTCS OT YpOBHS balTHiicKOro
MOpsi. AOCOJIOTHBIE OTMETKH MPUMEHSIOT JI HapyXKHbIX ceTeil. OTHOCUTENbHbIC
OTMETKH 3/IaHUsI OTCUUTHIBAIOTCS OOBIYHO OT MOBEPXHOCTH Toyia 1-ro 3Taxa, KOTopbIi
NpUHUMAeTCsl 3a HyJib. OTHOCUTENBHBIM HYJb 3/1aHUS OOBIYHO BBINIE 3€MJIM Ha
paccTossHUM OKOJI0O MeTpa. OTHOCUTENbHBIE OTMETKHU BBIII€ HYJS MPOCTABISIOT CO
3HAKOM IUTIOC, HUXKE HYJISI — CO 3HAKOM MUHYC. OTHOCUTEIbHBIE OTMETKUA MPUMEHSIIOT
JUISl BHYTPEHHUX CETEH.

B y4yeOHOM mocoOuu paccMOTpeH NpUMep MPOEKTUPOBAHUS KPBIITHOW KOTEIbHOU
Ha MIPUPOJIHOM Tra3e JJIs JKUJIOTO MATUITAKHOTO JBYXCEKIIMOHHOTO TAHEIbHOIO 3aHus
C TEXHUYECKUM TOAMNOJILEM U IUIOCKOM KpoBJiel. 3aanue mocrpoeHo a0 1985 roga. Ha
1-M 3Take PAcMOJOKEeH MPOIYKTOBBIM Mara3uH C BOCEMbIO PAaOOTHHKAaMHU, TO €CTh
4acTh 37aHUS SIBISETCS OOIIeCTBEHHOW. JIeCTHHYHAS KJIETKAa OTHOCHUTCS K KUIIOMY
3/IaHHI0, TaK KaK HMCIOJb3yeTcsl >Kuibllamu. [lnaH 3Taka ceKuuMu JAHHOTO KUJIOTO
JIOMa MOKa3aH Ha puc. 1.

BapuanT 3a1aHust 10 TeHIUIaHy ydacTKa (HO He caM T'€HIUIaH) C CYIIECTBYIOMIUMU
Hapy>KHbIMU ceTsiMU BojorpoBoja Bl u razonposoaa I'l uzo0paxén Ha puc. 2.

Kpellinass koTenbHass B HalleM cliydae JOJDKHa ObITh  BbIOpaHa  Jyist
CYIIECTBYIOIIETO KUJIOTO MHOTOATAXHOTO 3/]aHUs B OJIOYHO-MOJIYJILHOM BapuaHTe, TO
€CTh B COCTOSIHUM TIOJIHOM 3aBOJICKOM TOTOBHOCTH (C KOTJIaMU U T.Jl. BHYTPH) €€ HY>KHO
JIOCTaBUTh OT 3aBOJIa-U3TOTOBUTENS K 374aHUI0. E€ MOHTaXX NOKazaH Ha OO0JIOXKKE
HaIIero yu4eOHOro mocoousi, T/ie BUIHO, KaK KPBIITHYIO KOTEJIbHYIO YCTAHABIMBAIOT C
MIOMOIIIBIO CTPEIOBOr0 CTPOUTEIBLHOIO KpaHa Ha KPOBIIIO 37aHud. PazMepamu B 1jiaHe
OHa OOBIYHO C METAJLIMYECKHUI rapax oKojo 6x3 M’ (JUIMHA ¥ IIMpHHA). Y CTAaHOBUTH
e€ HaJ0 Ha KPOBIK HAJ HEXWIBIMH MOMELICHUSIMHU, HAIpPUMEP HAJA JECTHUYHOUN
KieTkod. Beox razompoBoma I'l, mpu pacnonoxennu HapyxkHOM cetn ['l ¢ Topua
3/1aHMs], TMPOJIOKUTHh NapajUIeIbHO JIJIMHHOW CTOPOHE 3JaHus He Ommke 5 M OT
Hapy>KHOU CTEHBI C MIOBOPOTOM B paliOHE NMOABE31a K MPOCTEHKY IIMPUHOW HE MEHEE
1,5 M, namee HapyKHbIM CTOAKOM ['l MOAHATE 1O ypOBHS KPOBJIM M HAaJ KPOBJIEW Ha
BbIcOTE OKOJI0 1020 cMm 3aBectu TpyOy ['l B KOTEIBHYIO.
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Puc. 2. [Ipumep BapuaHTa reHIjiana

Ha rennnane npsiMoyroJibHUKOM HU300pakK€HO MHOTOCEKIIMOHHOE 3/1aHue. B nieHTpe
3/1aHUsA J1aHa B MeTpax a0CoNI0THas OTMETKa noja 1-ro staxa, B mpumepe A = 100,00.
[To xpasgMm noMa moka3zaHbl OTMETKH 3emiid. KpacHasi TUHUS 3aCTPOMKM HAXOJUTCS Ha
paccrostHuM oT 3manus B = 12 m. Jlanee pacronoeHbl CYyIIECTBYIONIUE HapyKHBIC
CETH XOJIOJIHOTO XO3SUCTBEHHO-ITUTHEBOTO BOJIONpoBoAa Bl u rasompoBoja HU3KOTO
nasienust I'l. Jluametrp TpyObl HapykHoro BojompoBoga 100 mm. Jluametrp TpyObI
Hapy>kHOTO raszorpoBoja 150 mm. Bricora staxka 3 M (ot mona no mona). TommuHa
MexaydTaxxHoro mnepekpbitust 0,3 M. Tommmua mockod kposiu 0,5 M. Bricora
noaBana 2,5 M (OT moja Jo 1moia). AGCONIOTHBIE OTMETKH: BepXa TPyObl HapyKHOTO
BozomnpoBoaa 96,10 m; Bepxa TpyOsl HapykHOTO TazonpoBoaa 98,10 M. 3nanue umeet
IIEHTPAJIN30BaHHOE Topsdee BOJOCHAOKCHHWE C BaHHAMU JUIMHOW Oojee 1700 mwm,
o0opynoBaHHBIMU Ayiiamu. Ha 1-M 3Taxke ecTh NpoJ0BOILCTBEHHBIN Mara3uH.
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2. CocTaB npoekTa

KypcoBoii npoekT cocTouT u3 pacu€ToB U rpaduyuecKoi 4acTu, KOTOPbIE CIEIyeT
o OpMUTH B BHJIE MTOSICHUTEIBHOM 3aUCKU (popmaTa A4 ¢ MOAIMUTHIMU YePTEKAMU:

— IIJIaH YKUJIOTO ATaka C pa3MepamMu MOMENIEHUHN U TOJIIIMHON CTEH U TIEPErOpOI0K
(macmrab 1:200);

— miaH l-ro sTaxa ¢ Mara3uHOM C pa3MepaMH TMOMENICHUH W TOJIIUHON CTEH
(macmrad 1:200) — yOpaTh meperopoakH, JICCTHUYHYIO KJIETKY OCTaBUTh JKHIIbIIAM;

— reHmuial ydactka ¢ cetamu 'l u B1 (macmrad 1:500);

— IUIaH KPOBJIM C HAHECEHWEM KOHTYpa KPBIIIHOW KOTEIBHOM W IPUBSI3KOU €ro K
pazouBouHOM ocu 3aaHus (Macmtad 1:200);

— AKCOHOMETpHMYECKas CXeMma BBOJa Ta30MpOBOJa C HAHECCHHEM 3allOpPHOU
apMatypsl U 0003HAYCHHUEM BBOJIa Ta30MPOBOJa, HAPYKHOTO CTOSIKA HA KPBIIIY, €ro
nuaMeTpa TpyO U XapaKTepHBIX BHICOTHBIX OTMETOK TpyOornpoBoja (Macmtad 1:200);

— cneruguKalms o00pyJ0BaHUS KPBIIIHON KOTEIbHOIM;

— MOAPOOHBIN MOSICHUTENbHBIN TEKCT U PaCcYEThI MO TOJI00PY KPBIIIHONW KOTEIbHON
U AMaMeTpa BBOJIa Ta30MpoBoia HU3KOro napienus ['1 it koTenbHOo.

3. OcpbopmneHune npoekra

UepTexku KpBIIHOW KOTEJIBHOM M BBOJA Ta3omnpoBoja ['1  BBINOTHAIOT B
cooTBeTcTBHH ¢ TpeboBanusmu ctanaaptoB CIIJIC, B nepByto ouepens ['OCTos.

UepTrexku MOTYT OBITh BBITIOJIHEHBI KapaHIAIIOM WM JK€ paclieyaTKON Ha MPUHTEPE
win TpadorocTpoutese B ciaydae NPOSKTHPOBAaHWA Ha KommbioTepe. Ueprexu B
KapaHJaIie JTOJDKHBI ObITh Y€TKUMH, ¢ xoporiei rpadukoin u mpudtom nmo ['OCTy.
JlonyckaeTtcst OT/IeTIbHbIE Ta0IUIbI U TEKCTHI pacreyaThbIBaTh HA MPUHTEPE (MATPUUHOM,
CTPYHHOM WJIM Ja3€pHOM) M aKKypaTHO MPHUKJIEUBATh HA JHCT, HO B CIy4ae OLIMOOK X
TpyaHee ucnpasisatb. Dopmart yeprexeit A4, A3, A2 umm Al.

BHauane pekoMeHJIyeTcsi BCe YepTEXKH MOATAHO MpopadaThiBaTh B YEPHOBUKE B
BUJIC SCKH30B Ha Oymare WM Ha KOMIBIOTEPE W MapaieTbHO MPOBOJIUTH PAcUETHI.
[locne HakomiIeHHUsT YEPHOBUKOB BCEX PACUETHBIX M TpaUUECKUX MATEpUaIOB MOKHO
NPUCTYIUTH K 0(OPMIICHUIO TOSICHUTENIbHOM 3alMUCKU KyPCOBOT'O MPOEKTA HAYHUCTO.

Ueprexu cuctembl razomnpoBoga ['1 sBISIOTCS TIaBHBIMH B JaHHOW paboTe,
MO3TOMY TPYOOIPOBOJBI 3TOH CHUCTEMBI BBIYEPUMBAIOTCS TOJCTHIMH OCHOBHBIMU
JUHUSMU, TPUYEM BHUIUMBIE YYAaCTKH TPyO HAHOCST CIUIOIIHOW, a HEBHUIUMBIE
(HanmpuMmep, MOA3EMHbIE WM 33JIeJIaHHbIE B CTE€HY) — IITPUXOBOW TOJICTOM JIMHUEH.
CrpoutenbHble KOHCTPYKIMU, B OTJIMYUE OT apXUTEKTYPHBIX YEPTEXKEH, Ha depTekrax
VHXCHEPHBIX CETEU IOKa3bIBAIOT TOJBKO TOHKUMHU JIMHUSAMU. [[pyrumu ciioBamu, Ha
yepTekax CeTel BU3YyaIbHO JOMUHUPYIOT CETH.

4. [IpoekTupoBaHue BBoAa rasonpoBoaa

JlaHHBIN pa3fen cOAepKUT HOPMATHBHBIE YKa3aHUSA IO MPOEKTUPOBAHUIO BBOJAA
razonpoBoga Hu3koro pnasieHus ['1 s kpblmHOM  KoTenbHOM. IlogpoOHOCTH
ra3ocHa0)XeHus O0yIyT pacCCMOTPEHBI B IPyTOM COOTBETCTBYIOIIEM KYpCeE.

Brayasie Ha reHIUIaHe HaMedarOT BBOJ, Ta30IPOBOJAA I KPBIIIHOW KOTEJIbHOU
3naHus. BBox mpenacraBisieT coOOM MOA3EMHBIM TpyOOIpPOBOA, MOABOASILMN Ta3
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Hapy>KHOH ceTu K 3aaHut0. HaunHaeTcs oH OT Hapy»HOU ceTu razocHadxenus I'l — or
y371a IOJIKJIFOUEHHSI K HApYKHOM CETH ra3onpoBoja. BBoa npoknaasiBaeTcs ¢ riryOMHON
3anoxxenus Tpyo He menee 0,8 M [ 9]. IloaBens k 3panuto TpyOy BBoAa razomnposoaa I'1,
nanee €€ BEIyT CHapY>KH 110 CTEHE 3/1aHMs, TO €CTb MOHTUPYIOT BEPTUKAJIIBHO BBEPX [0
kpoBiu. [Ipu 3TOM mmpuHa mpocTeHka 0e3 OKOH JO0JbKHa ObiTh He MeHee 1,5 m [1].
Jlanee npoKIaAbIBAIOT ra30MpOBO IO KPOBJIE HA MHBEHTAPHBIX METAJUIMYECKHUX OIOPaX
C KpPEIUICHHEM K IUIMTE KPOBJMW U TIIATEIbHOW TMIPOU3OJISIUUENA B ’TOM MECTE. 3aTeM
3aBOJIAT T'a301IPOBOJ] B KPBIIIHYIO KOTEIbHYI0, IPUUYEM TpyOa T0JIKHA OBITh B PYTIIspE.
31ech BBOJ ra30IIpOBO/Ia 3aKaHYMBAETCS U AJIEE PACTIOIAraeTcsl KpblIHas KOTEIbHasl.

Panee Ha puc. 2 ObUI IIpeiCcTaBICH UCXOAHBIN BapUaHT 3aJaHus A redmiada. Cam
K€ TEeHIUIaH C CeTsAMU BblYepuuBalOT B Macmrtabe 1:500 c coOmrogeHuemM Bcex
KOHQUTypaluii CTeH 3/1aHusl MO BHEIIHEMY KOHTYypy. Ilpumep renruiana asas Haiiero
cily4asi IOKa3aH Ha puc. 3.

[ennnoH ysocmea C cemsmu 1 u B

el s
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[}
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Puc. 3. IIpumep renmiana

[lepBoHauanbHO nUaMeTp BBoJa TazompoBoja I'l Hems3BecTeH, XOTsA Ha TEHIUIaHE
nokazad . 50 mwm. JlmameTp HaxomaT ¢ momomibio pacuéra mo ¢opmyne (16), grto
paccMOTpeHO Janee. Y3en 1 — 3To y3en NOAKIIOUEeHHs BBOJA ra30npoBoja K HapyKHOU
cetu 'l guamerpom . 150 mMm. 3aech ycTpanBarOT KOJOEI] C 3aIBUKKOM. ee

Ha renmmane (cMm. puc. 3) Takke MOKa3aH KOHTYpP JBYXCEKIIMOHHOIO 3JIaHHS C
BXOJaMHU B MOJbe3/bl. BHYTpH KOHTypa JoMa JaHa abcoroTHash OTMETKa moJia 1-ro
TaXka, a MO yrjaM 3[aHus Ha BBIHOCKAX yKa3aHbl aOCOJIOTHBIE OTMETKH 3EMJIU.
Kpacnast muHUS CIIy>KUT rpaHULICH MEXIYy 3aCTPONKON U yJUIIeH (BKIIIOYasi TPOTyaphl U
ra30HbI).

CnegyromuM 1maroM pa3pabOTKA CXEMbl Ta30MpOBOJAA SIBIAETCS TPacCHUpPOBKa
pasBojsmieit cetu 'l mo dacany u Ha kpoie 3nanusa. Ha puc. 4 mokasaH 1uiaH KpoBIH
c cetbto ['1 (macmrab 1:200).
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Puc. 4. IIpumep miiana KpoBiu

BBon razonpoBojia Ha 1iaHe KpOBIHU JAIOT C MPUBSI3KOM K OJTHON M3 Pa30MBOYHBIX
oce. TepMuH «BBOA TIPUBS3aH» O3HAYAET, YTO IIOKA3aHO PACCTOSHUE OT
KOOPJIMHATHOM OCH 3/1aHus 10 ocu TpyObI BBoAA (cM. puc. 4). BBox ciieyer mposiokuTh
CHapyXHU 3/1aHUS 10 HAPYKHOM CTEHE C IIMPUHOM MPOCTEHKA HEe MeHee 1,5 M, Tak
TpeOyer HopMmatuB [l]. A pacnosaraTh KpBIIIHYIO KOTEIBHYIO HaJa JKWIBIMU
MOMEIIEHUSIMU HEJb3s1, Toke corytacHO [1]. E€ mpuBszky Kk pa3OMBOUYHBIM OCAM TaK»Ke
HAJ0 TMOKa3aTh Ha IUIaHe KpoBiU (cM. puc. 4). ['abapuThl KOTETBHOI MOKAa3bIBaTh HE
HAJ10, TaK KaK UX MPUHUMAIOT MO TAHHBIM 3aBOJIa U3rOTOBUTEIISL.

TpyOs1 pazBojsieii cetr I'l1 MOTYT OBITH TPOJIOKEHBI O TPEM CIIOCOOAM OTTUPAHUS:

1) Ha UHBEHTAPHBIX METAJUIMYECKUX OMOpax MO KPOBJIE;

2) KpOHIIITEHAX MO HAPYKHOH CTEHE;

3) moaBecKax K MOTOJKY KPBIIIHON KOTEIHHOM.

BricoTy TpyOsI razomnpoBoja npuHuMaioT okosio 10-20 cm Hax kposiei. OnuparoT
TpyOBI Ha OMOPHI Yepe3 2—5 M npu auamerpax Tpyod coorBercTBeHHO 15-50 mm. 3a30p
MeX1y TpyOo# u cTeHoi AommkeH ObITh 5 cM. [lo BeicoTe cTosik I'l kpensT uepe3 3 m. B
Cly4ae mapaneTHOW KpOBJIM MNPUHSATH, YTO HaPYKHAsI CTEHA BO3BBILIACTCA HAJ KPOBJIEH
Ha | M, CTeHy NIOKa3aTh ABYMsI JIMHUSMU.

5. AKCOHOMeTpuYyecKasi cxema rasonpoBsopga

AKCOHOMETPUYECKYIO CXE€MY BHYTPEHHEro Tra3onpoBojga ['1 BBINOIHAIOT BO
(bpoHTANBHON HM30METPUHU C JIeBOM cuctemoil ocer (puc. 5). Ilo Bcem TpéM ocsm
pa3Mephl OTKIIaIbIBAIOT 0e3 uckaxeHus. OqHa u3 oceit (0Ch y) UMEET yroJ HakioHa 45°
K TOPU30HTY.

90°
135° X

Puc. 5. ®ponTanpHas n30MeTpUs
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AkcoHoMempudeckas cxema [1 ¢ komensHou

KprU.IHElH KomenbHas

) +12,350
(112,35)

(m [ I 3adbuxka

@ 50
Pymnsp -0,900 (Yp.3)
(99,10) ~1700

Bbod M1-1 Y vz (98.30)
@50 AN
Y3en 1 nodknioyerus 1 /

PacnpedenumensHas cems 1 M -1900 5

2 150 [j/ (98.10) |
r M |

Puc. 6. Ilpumep akCOHOMETPUUECKOI CXEMBbI

Macmrab akcoHomeTpuueckoi cxembl npunumaroT 1:200. Ha puc. 6 npusegena
aKCOHOMETpHUUecKast cxema raszompoBoja ['1 s MSATHATaXKHOTO ABYXCEKIMOHHOIO
3MaHus (HaAII IpuMep).

Ha akconomerpuueckoii cxeme ['l o6o3HauaroT cTosik. Ha razompoBognoit cetn I'1
J0JKHA OBITh YCTAaHOBJICHA 3amopHasi apMarypa (mpoOOdYHbIE KpaHbl, 3aJBUKKH) Ha
ypoBHE 1-ro 3Taxka HaJ 3eMJieil U BHYTPH KPBIIIHOW KOTEJIbHOM.

Ha akcoHOMeTpuYecKoil cXeMme YyKa3blBaloT y3el 1, AuaMmeTp ra3onpoBoja u
XapaKTepHBIE BBICOTHBIE OTMETKH (B CKOOKax — abcCoioTHBIE OTMETKH). [yOumHa
3anoxkeHus noazemuoro 'l me menee 0,8 M mo TpeboBanusim cBoga mpasui (CII) mo
razopanpenenuTenbabiM cuctemam [9]. Ilpu mepeceyeHnM C MOBEPXHOCTBIO 3€MIIU
(ypoBeHb 3emiu — Yp.3.) TpyOa ra3onpoBojia JOJDKHA OBITh MOMEIIEHAa B CTaJbHOM
bytisap [9]. Ilpu nmepeceyeHMM KOMMYHMKALUMN JIPYTUX HMHKEHEPHBIX CETel 3a30p
(paccrositHuEe B CBETY) MEXIy Ta30MpOBOJAOM M TIEPECEKAEMON CEeThI0 JIOJHKEH
NpUHUMAThCA ¢ yuéToMm TpeboBanuii [9]. Hammpumep, B HallleM ciiyyae npH nepeceyeHun
XOJIOTHOTO XO03MCTBEHHO-IIUTHEBOTO BOAOIpOoBoia B1 3a30p nomkeH ObITh HE MeHee
0,2 m.

6. Pac4yéT KpbILLHOW KOTESNIbHOW

Pacuér HauMHAIOT ¢ omnpejeseHrs TeIUIOBBIX HArpy30K Ha KPBIIIHYIO KOTEJIbHYIO B

3aBUCUMOCTH OT THUIIA 37aHUs, €r0 3TAKHOCTH, palioHa CTPOUTEILCTBA U T.]I.
TeroBble Harpy3ku miig pacu€ra M BblOOpa 0OOpYJOBaHUS ABTOHOMHBIX

KOTEJIbHBIX OMPEACISAIOT ISl TPEX peXUMOB [1]:

¢ MaKCHUMaJbHOTO — IIPH TEMIIEpPAType HAPYKHOTO BO3/yXa B HauOoJee XOJIOAHYIO
MATHIHEBKY ¢ oO0ecriedeHHOCThIO 0,92;

¢ CpelHero — MNpH CpedHEH TeMmIlepaType HapyKHOTO BO3dyXa B Haubozee
XOJIOJHBIN MECHII;

¢ JICTHETO.



VKkazaHHble pacyETHbIE TEMIEPATypbl HAPYKHOTO BO3/yXa IMPUHUMAKOT B
cooTBeTcTBUM C [2] 1 [5].

PacuéTHass npou3BOAUTEIBHOCTE ABTOHOMHOM KOTEJIBHOM ONPENEIACTCS CyMMOU
pacxo/loB TeIula Ha OTOIUICHHE M BEHTWIAIMUIO MpPH MaKCUMalIbHOM pPEXKUME
(MakcuManbpHbIE TEIUIOBBIE HArpy3KM) H© TEIUIOBBIX HArpy30K Ha ropsiyee
BOJIOCHA0KEHUE TIPH CPETHEM PEKHME M PACUETHBIX HATPY30K HA TEXHOJOTUYECKUE
nenu npu cpeaHem pexume. llpu ompeneneHun pacu€THOW MNPOU3BOJUTEIBLHOCTH
KOTEJIbHOW JTOJKHBI YYUTBHIBATHCS TAKKE PACXOIBI TEIIA HA HY Kbl KOTEIBHOU [ 1].

Cpennue TeIJIOBbIE HAarpy3ku Ha ropsiuee BojocHaOxeHue (O, Ccleayer
ONpeNeNsaTh M0 HOpMaM pacxoja ropsdyed BOAbl, MPUBEAEHHBIM B Tabia. A.2 cBoaa
IpaBWJl IO BHYTPEHHEMY BOJOINPOBOAY M KaHanmu3zauuu 31aHuid [7]. Ilpm stom
CTPOUTEJIbHO-KIIMMATUYECKUN pailoH HEOoOXOAMMO OMNpEeNeNsaTh MO CXEMaTHYEeCKON
KapTe KJIMMaTU4YECKOrO0 palOHMpOBaHUs Ha puc. Al cBoJa MpaBWI MO CTPOUTEIBHOU
knumartosiorun  [5]. Hampumep, mis ropoma Owmcka (Haamuch IleTpomaBiioBek)
CTPOUTEIHHO-KIIMMATHYECKHUI paiioH 10 KapTe 0003Ha4eH Kak /B.

MakcuMalibHbIE€ TEIJIOBBIE HArpy3KW Ha OTOIIEHUE (J,max, BEHTUISUUIO O max, U
CpeIHUE TEIUIOBBIE HArpy3KH Ha ropsiuee BojgocHabkeHue (O, HAIIETO JKUJIOTO 3AaHUS
onpenenum o popmyne (1) [1].

TemnnoBble HArpy3Kkd Ha OTOIUICHHE, BEHTWIALIMIO U Topsidyee BOJOCHAOKEHHE
Hauero 3aanus HauaéM no meroauke CII [1], ¢ Hammmu ncnpasnenusivu B [10]:

a) MaKCHUMaJbHBIM pAacXoJ] TEIJIOThl HAa OTOIUICHUE >XWIbIX M OOIIECTBEHHBIX
31aHui, BT,

Q=0 A-(1+ky ) , (1)
I71€ go — YKPYITHEHHBIN MOKa3aTellb MAaKCUMaJIbHOTO pacxoja TEeIUIOThl Ha OTOIUICHHUE U
BEHTHJIALMIO 31aHus Ha 1 M° obmel miomany, Br/M?, mpuHMMAThL M0 MPHUIIOKEHUI0 B
CBOJIa TIPaBWJI MO TEIUIOBBIM ceTsM [4], Hampumep, 1t OMCKa Tpu TeMIepaType
Hapy>KHOTO BO3[yXa B Hauboiee XOJOJHYI MATUIHEBKY C oOecniedeHHOCThiO 0,92
BHauajie Mo CTPOUTENbHON Kiaumartonoruu [S] B Tabu. 3.1 naxonum —37 °C u nanee no
[4], nuHTEpHIONUPYS, ONPENEAEM Uil HAIIETO KUJIOT0 5-3TaKHOTO MAaHEJIBHOTO 3JaHUs
cTpouTenseTBa A0 1985 1. mokaszarens gy = 83 B1/M?, TakuM 06pa3zoM Mbl YTOUHMIIN
HEJIOMOJIBKM HopMaTuBa [1];
A — ob1as mIomanb 34aHus, M°, IMEETCS B BUAY BHYTPEHHSS IUIOMIA/Ab C BEIYUTAHHEM
IJIOIIA/IEH CTEH, MEPEropoAOK U T.A., IPUUYEM CyMMHUPOBAHHE HAAO JI€NATh MO BCEM
staxkaM 37aHus. CuauraeM A paszielbHO B 0003HAYCHHSIX AJICKTPOHHBIX TaOimi Excel
JUISL KUJIOM M OOIIECTBEHHOW 4YacTH ¢ Mara3uHoM Ha 1-m staxke (cMm. puc. 1) mo
IJIOMIA/ISIM TIOMEILIEHHUM, TPUYEM JIECTHUYHYIO KIETKY Ha |-M 3Take OTHOCUM K
TJTONIAY KUJIOW YaCTH:

A yeun = 43Taxa- 2cexuuu-(11,62-17,62 — 0,19-(11,62-2+17,62-2) —
—~0,38-17,62 —8-6-0,1 — 6:2-0,25) + 2nect.kneTkn-2,8-6 = 1466,7 M%;
Aoy = 191K 2cexkuuu-(11,62-17,62 — 0,19-(11,62-2+17,62-2) —
—~0,38:17,62 - 8:6:0,1 — 6-:2:0,25) — 2nect.KneTKkn 2,8-6 = 324,7 M%;
A= Ay + Aoy = 1466,7 + 324,7 = 1791,4 M%;
ki — xoddduIMEeHT, YYUTHIBAIOIMIMK JIOJI0 pacxoja TEIUIOTHI Ha OTOIJICHHE
OOIIECTBEHHBIX 3/aHUM, MPUYEM TMPU OTCYTCTBUU JAHHBIX €0 CIEAyeT NMPUHUMATH
paBubM 0,25; npunumaem k; = 0,25.
OkoHYaTeNbHO MOACUUTHIBaEM 10 Gopmyie (1):
Qy max=0qo A-(1+k, | =83-1791,41+0,25)=185855 Br;
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0) MakCUMaJbHBIA PacXo]] TEIIOTHl Ha BEHTWISALIUIO OOIIECTBEHHBIX 3/1aHuid, BT,
Q, mx=kikyqy A, (2)
rae k, — Ko3(p(OUIMEHT, YYUTHIBAIOIIUNA JOJII0 pacxoja TEeIUIOThl HAa BEHTHJISALHUIO
OOIIIECTBEHHBIX 3/IaHHM; MPU OTCYTCTBUM JAHHBIX €ro ClIeyeT NMPUHUMATh PaBHBIM:
JUIsl OOIIIECTBEHHBIX 3/IaHUH, MMOCTPOCHHBIX 10 1985 1., k» = 0,4, mocne 1985 1. k, = 0,6;
npuHuMaeMm k, = 0,4 ( Tak Kak 10 3aJaHUIO0 Halle 37aHue MoCcTpodku a0 1985 1.);
paccuuThiBaeM 1o gopmyie (2):
Q, =k, 'kyq,rA=0,25-0,4-83-1791,4=14868 Br ;
B) CpEIHHNA pacxoJ TEIUIOTHI Ha Topsdee BOJOCHAOXKEHUE KWIBIX W

OOIIeCTBEHHBIX 3aHuii, BT,
_1,2-m-(a+b)(55—t.) -c

3
WJIM K€ 1o Jipyroi popmyiie (a BeIOpaTh Hamo HauOombInee Oy,)
th:qn'm ’ (33)
rie 1,2 — ko3pQUUMEHT, YYUTHIBAIOIIMK TEIUIOOTAaYy B IOMEUIEHUS OT

TpyOOIPOBOJOB CUCTEMBI TOpSIYET0 BOJAOCHAOXKEHUS (OTOIUICHHE BAaHHOW KOMHATHI 3a
CYET MOJIOTEHIIECYILIUTENISA, CYIITKA OeTbs);
M — KOJIMYECTBO YEJIOBEK; OHO MOXKET ObITh HEU3BECTHO, IMOATOMY €r0 MOXKHO MPUHATH
PaBHBIM YHCITy CMECHUTEIICH B 3/ITaHUH;
JUTSL HAIIETO 3IaHusl CYUTaeM m 1o puc. 1:
TaK KaK B OJJHOM CEKI[MU Ha OJTHOM 3TaXKE 2 CMECUTEJISI KyXOHHON MOMKH, 2 CMECUTEIIS
YMBbIBJIbHUKA M 2 CMECHUTENs BaHHBI, TO IS 2-CEKIIMOHHOTO >KWJIOro 3jJaHus ¢ 4
stakaMu (0epéM 4 sTaxka, a HE 5 dTakel, Tak Kak He 3a0bIBacM, 4TO Ha 1-M 3Taxke
MPOIYKTOBBIM Mara3uH) KOJMYECTBO YEJIOBEK C YUETOM MarazuHa (9 uenoBek)

m = 2ceknun-4staxa-(2 +2 +2) + 9 =157 yen.
a — HOpMa pacxojia ropsyer BoJbl B JI/CyT mpu Temiepatype 55 °C muist KUIbIX 31aHUuN
Ha OJIHOTO YeJIOBE€Ka B CYTKU, KOTOPYHO NMPUHUMAIOT TO Tabia. A.2 cBoja MpaBwWiI IO
BHYTPEHHEMY BOJIONIPOBOAY M KaHAIW3alMU 37aHUN [7], OpU 3TOM CTPOUTEIBHO-
KJIMMATUYECKUM pailoH HEOOXOJMMO  OIpeNeNsaTh IO CXEMaTUYeCKOoW Kapre
KJIMMATHYECKOTO0 paloHUpOBaHUS Ha puc. Al cBojga MpaBui IO CTPOUTEIBHOU
KJIMMaTtojoruu [ 5], Hanpumep, 1t OMcka o kapte puc. Al [ 5] paiion /B, nanee no [ 7]
B Ta0muie A.2 Ui )KWIOTO 34aHud ¢ BaHHaMu inHoi 0osee 1500—1700 MM Haxoaum
HOpMY pacxoja ropsueit Boasl a = 100 n/cyT;
b — 10 ke, 1y1si OOIIECTBEHHBIX 3[JaHUH; MPU OTCYTCTBUU JAHHBIX MPUHUMACTCS PaBHOU
b = 25 n/cyT Ha OMHOTO YETOBEKA;, OJIHAKO JAHHBIC €CTh — JJIA MPOJOBOJIHLCTBEHHOTO
Mmara3zuHa B OMCKe, HaXOJSIIErocss B CTPOUTENbHO-KJIMMAaTHYECKOM pailone B [5], mo
[7] B npyro#t Tabn. A.3 st OOIIECTBEHHBIX M MPOU3BOJICTBEHHBIX 3/IaHUM HAXOJUM
HOpPMY pacxoja ropsueit Boasl b = 12 1/cyT;
t. — TeMmepaTypa X0oJ0aHOU (BOAOMPOBOHOM) Bo/bl B1 B oTonuTenbHbIN niepuos (ipu
OTCYTCTBUHU JJAHHBIX MTpUHUMAaeTcs paBHOl +5 °C);
npuHuMaem f. = +5 °C;
¢ — yJenabHas TeII0EMKOCTh BOJIbI, MOJCTaBIATE ¢ = 4,187 xJIx/(kr-°C);
¢, — VYKPYIHEHHBIA TIOKa3aTelb CPEAHEro pacxojia TeIJIOThl Ha Topsuee
Boj0ocHAOeHue, Br/gen, o Tab6u. 1 [1], uarepnomupys mexay 90 u 105 n/cyr:

q» =332+ (376 —332):(2/3) =361 Br/uen;

cuntaeMm 1o dpopmyie (3):
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_1,2-m{a+b)-(55-t,) _ 1,2-57{100+12)55-5
= 2436 °- 2436
cuuTaeM 1o Apyroit hopmyie (3a)
Q,.=q,m =361-57=20596 Brt;
cpaBHUBaeM pe3ynbTarhl Gopmyn (3) u (3a) 1 OKOHYATEIBHO BHIOMpPAaeM HaUOOJBIIYIO
BEJTMUNHY

4,187 =4433 Br;

O = 20596 Br;
I') MaKCHMaJbHBIM pacxXoJ TEIUIOThl Ha Tropsyce BOJOCHAOKEHUE KUIBIX H
00IIIeCTBEHHEIX 3/1aHul, BT,

Q) e =2,4-Q,, =2,4-20596 =49430 Brt ; 4)
1) CpeIHUI pacxo/1 TEIJIOTHl Ha OTOIUIeHUE, BT, cienyer onpenensts 1o ¢hopmysie
o —o Liztel )
om — o0 max (ti_to) )
A€ t; — CpenHsisi TeMIeparypa BHYTPEHHETO BO3JyXa OTAIJIMBAEMbIX 3JIaHUM,

MpUHUMAaeMasl JIs KWIBIX U OOIIeCTBeHHBIX 3aaHui +18 °C, mis npou3BOACTBEHHBIX
3nanuil +16 °C; npuaumaem ¢ = +18 °C;
fow — CpPEIOHSASI TEMIIEpaTypa HApPYKHOTO BO3QyXa 3a MEPUOI CO CPEIHECYTOYHOMN
TeMriepaTypoit Bozyxa +8 °C u MeHee (OTONUTEIbHBIN NepUo ] WIH XOJIOIHBIN EepHO/T
roaa), °C; Bepnee +10 °C no [2] 1. 3.43;
B Tabn. 3.1 CII crpouTtenbHass KIUMATOJOTUS [S] HAXOOUM CPETHIOI TEMIIEPaTypy
HAPY>KHOT'O BO3/yXa 3a OTONHUTEJIBHBIM IMEPUOJ CO CPEAHECYTOYHOM TEMIIEpATypOu
Bo3yxa +10 °C u menee s ropoga Omcka B ctosoue 14:

tom =—0,9 °C;
t, — pacuéTHasi TeMIlepaTypa Hapy>KHOTO BO3/yXa JJisi NPOEeKTUpoBaHus otorieHus, °C;
HarpuMep, st OMcKa onpenessroT Tak: no 1. 5.13 [2] misg oTomeHnus NpUHUMaeM
napamerp b xomomHoro mepuojna, 3arem mo Tabn. 10.1 [5] HaxoauM CCHUIKY Ha
tabn. 3.1, rpada 5 [5], To ecTb Ha Temmeparypy BO3lyXa HauOoJsiee XOJOJIHOMN
MATUIHEBKHU oOecrieueHHOCThIo 0,92 u nis OMcKa OKOHYaTeIbHO PUHUMAaEM f, = —37
OC;
cuutaeM 1o dopmyie (5):

e ¢, (18—(—37))

Takum 00pa3oM, MbI TMOKa3ajdud MNOAPOOHOCTH HAXOXKICHUS HEOOXOIUMBIX
pacy€THBIX TapaMeTpPOB I KPBIITHOW KoTelbHOU 1o dopmymnam (1)—(5), koTopsie, K
CO’KaJICHUIO, B HOpMaTHBax [ 1] He pacKpBITHI; MPOIOJKUM METOAUKY pacuéTa;

€) CpeIHUM pacxXo]l TEIIOThl Ha BEHTWIALUIO, BT, ipu 7,

_o o ltmt) o [18-(-69)) |
Q,=Q, P —14868 (18_(_37))—6731 Br ; (6)

) CpedHsia Harpy3ka Ha ropsiuee BOJIOCHAOXXEHHE B JIETHUM MEPUO JJIs JKHUIIBIX
3naHuil, BT,
Q.=Q 55-¢] B (7)
hm™— ~Yhm (55_ tc) s

rae f'. — TeMmeparypa XoJoAHOW (BogompoBojHOW) BoAsl Bl B nmeTHuii nepuop (mpu
OTCYTCTBUU JAHHBIX NPUHUMAIOT paBHO# +15 °C); npunumaewm £, = +15 °C;
12



f. — TeMIieparypa XOJIOJHOM (BOAOMPOBOAHOI) BoJbl Bl B OoTONUTENbHBIA XOJOAHBIMI
nepuo (Mpy OTCYTCTBUU JIAHHBIX TPUHUMAIOT paBHOM 15 °C); npunumaem ¢, = +5 °C;
[ — xoaddumment mo [1], yuuTeIBarommii M3MEHEHHE CPEIHEro pacxoja BOABI Ha
ropsiyee BOJIOCHAOKEHHE B JIETHUI MEpUOJ MO OTHOLIEHHWIO K OTONHUTEIbHOMY
XOJIOJHOMY MEPUOY, TPUHUMAIOT MIPU OTCYTCTBUU JAHHBIX JJISI )KHJIBIX JOMOB PaBHBIM
[=0,8 (1711 KypOpTHBIX U KKHBIX TOpo1oB = 1,5), nnsa npeanpustuii = 1,0;
pUHUMAaeM i Haiero goma f = 0,8;
cuutaeM 1o popmye (7)
55—t -
Q;.= th-m-ﬁ=20596-((555;—_155))-0,8:13181 Bt ;
3) TOJIOBBIE pacxojibl TeTUIOTh, KBT4 (B [1] 3amucano ommbouno kak k/[x u 6e3

3HameHnarens 1000 qis nepeBona u3 Bt B kBT), %uIoro 31anus Ha OTOILICHHE
_24.Qom.no

oy ’ 8
HAa BEHTUJIALIUTO 06H.[€CTB€HHOFO 3AaHus, C HAIIMMHA UCIIPABJICHUAMUA
z-Q, n
) — vm "o , 9
=100 ©)

Ha TOpA4YCC BO,ZIOCH36}K€HI/IC KHIIOTO H 06H.I€CTBCHHOFO BHaHHﬁ, C HallluMH
HCIIPABJICHUAMU

0 _24-Q,,n,+24-Q;,(n,—n,) (10)
v 1000 ’
IZ1€ 1, — OPOJOJDKUTENBHOCTh OTOMMUTEIBHOIO MEPUO/Ia B CYTKaX, COOTBETCTBYIOIIAS
NEPUOLY CO CPEAHEN CyTOYHON TeMIlepaTypod Hapy>XHOro Bozayxa +8 °C u Huxe,
npuHUMaeMoMmy 1o [5], mpu 3TOM 3ameTuMm, 4to no [2], cormacHo m. 3.43, 3Ta
TeMrneparypa AojikHa ObiTh He +8 °C, a +10 °C, BuauMo npaBuiibHEE MPUHUMATh IS
+10 °C;
npunuMaem 1o CII crpoutensHas kaumarosorus [5] u3 tabn. 3.1 pis ropoga Omcka
npu +10 °C 1 HUXKE TPOJOIHKUTENBHOCTh OTOIUTEIBHOTO IEPUOAA
n, =232 cyT;

Ny — PACUETHOE YHCIIO CYTOK B TOAY pabOThl CUCTEMBI TOPSYETO BOAOCHAOKEHUS; TIpU
OTCYTCTBHMHM JJAaHHBIX clieAyeT npuHuMaTh 350 cyToK;

MIPpUHUMAEM 1, = 350 cyT;
Z — YCPEeTHEHHOE 32 OTOMUTENbHBIN NEPUO YUCIIO YaCOB PabOThl CUCTEMbI BEHTUIISIIINU
OOIIECTBEHHBIX 3/1aHUi B T€UEHUE CYTOK (TIPU OTCYTCTBUH JaHHBIX IPUHUMATH PAaBHBIM
16 u);
IpUHUMAEM z = 16 u;
curtaeMm 1o ¢opmyJe (8) rogoBbIe PacXobl TEIJIOTH HA OTOIUJICHHE:

Qoy:24 Qon'N, _24 -84142-232 — 468501 KBT u ,
1000 1000
nanee o gpopmyJie (9) rogoBsie pacxobl TEIUIOTH HA BEHTWISALIUIO:
Q,= z:Q 1N, _16-6731-232 —24987 KBT -u
1000 1000

nainee 1o ¢popmyie (10) ronoseie pacxoas! Termnotsl Ha [ BC:
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| 24-Q,,n,+24-Q;,(n,—n,)

Quy 1000 -
:24-20596-232+2lzg;3181-(350—232) P —

7. PacuyeT HacocoB TennocHabxeHus

Pacuér HacocoB TemnocHa0KeHUs MOKAKEM Ha MIPUMEPE HAILIETO 3/1aHMUSL.

B aBTOHOMHBIX KOTEIBHBIX CIEAyeT YyCTaHaBIMBAaTh TPYIIIBI HACOCOB IO
JIBYXKOHTYPHOU UM OJTHOKOHTYpPHOM cxeme 1o TpeboBanusim [1].

IIpu nByxkoHTypHOU cxeme [1]:

— HAacOChl MEPBUYHOTO KOHTYpa AJISI TOAAYM BOJbI OT KOTJIOB K MOJIOIPEBATEISAM
OTOIUICHUS, BEHTHJISIITUU ¥ TOPSTYETO BOJIOCHAOKEHNUS,

— CETEBbIE€ HACOCHI CUCTEM OTOIIEHHUS (HACOCHl BTOPUYHOTO KOHTYPA);

— CETEeBBIC HACOCHI CHCTEM TOPSIYero BOJIOCHAOKEHNUS,

— HUPKYJSLUOHHBIE HACOCHI TOPSYErO BOJAOCHAOKEHMUS.

IIpn ogHOKOHTYpHOM cxeme [1]:

— CETEBbIC HACOCHI CUCTEM OTOIUICHUS, BEHTUISIIIUU U TOPSIYETO BOJOCHAOXKECHUS;

— PEIUPKYISIUOHHBIE HACOCHI TOPSYETO BOJIOCHAOKEHUS.

Hanee dopmynsl Metoauku pacuéra nanbl Hamu (CosoraeBeiM B.M. [10]) B
MCIIPABIICHHOM BHJIE, TaK KaK B CBOJIC MpaBuJ [ 1] oHU OIIMOOYHBIE — MOYKETE CPABHUTH
UX IO OpUTrMHaNy Tekcta HopMatusa [1]. Cpa3y nokas3siBaeM Ha PUMeEpE.

[Ipu BIOOpE HACOCOB aBTOHOMHBIX KOTEJIBHBIX PACCUNUTHIBACTCS:

1) nomaua (pacxo/) HACOCOB MEPBUYHOIO KOHTYpPa, KI/4u (BMecTo M°/u [1]),

(Qo max+vaax+Qh max) 11
(Tl—’l’z)'c ’ (1)

rae G4 — pacy€THBI MAaKCUMAJIBHBIA MacCOBBIM pacxoj Trperolield BOAbl OT KOTJIOB,

KI/4, OpUYEM I TIepecyéTa B 00BEMHBIN Pacxo/] BOALI B M>/4 MOJIYUYEHHYIO BEIHMIUHY

G Hamo pasznenuth Ha 1000, Tak Kak HacOCHI MOJOUPAIOT B KaTaJloraX U3rOTOBHUTEIICH

110 00BEMHOMY Pacxomay B M°/d;

7, =+115 °C — TemniepaTypa rperoueid BoJsl Ha BBIXOJIE U3 KoTia, °C;

7, = +105 °C — Temnieparypa oOpaTHO BOJIbI HAa BXoze B KOTEN, °C;

¢ — yJIeTIbHas TETUIOEMKOCTD BOJIbI, TOICTABIATE ¢ = 4,187 kJIx/(kr-°C);

Qo max = 185855 BT — pacxop TernoTsl Ha oToruieHue mo ¢popmyse (1);

Oy max = 14868 BT — pacxoj TETUIOTH Ha BEHTHIALNIO TI0 hopmyiie (2).

O max = 20596 BT — pacxo TemoTel Ha Topsiuee BogocHab)keHue mo ¢popmye (4);

[Ipu 3TOM Hamop HacOCOB NEPBUYHOrO KOHTYypa HoJKeH ObiTh Ha 20-30 klla (2—
3 M BOJ. CT.) OOJibllie CyMMBbI MOTE€pPb JaBIEHUS B TPyOONpPOBOJaX OT KOTJIOB [0
MOJIOTpEBATENIsl, B MOJOrpeBaresie U B Kotie [l], mmg 3amaca; 0lHAKO OKOHYATEIBbHO
moAOUPaTh HACOCHI MO PAcXOAy M Hamopy He OyJeM, TaKk KakK ATO BBIXOJUT 32 PaMKH
Halel KypcoBod pabOThl U OTHOCUTCSI K JUCHMIUIMHE MO OTOIUICHUIO 3[aHUsl, TO €CTh
pPaccCMOTPEHO B APYTOM Kypce.

CuutaeM 1o Qopmyne (11) pacu€THbIi MakCHMalbHBII MAacCCOBBIM PacXo
IperoIe BOJbI OT KOTJIOB, KI/4:

G, =36
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Qs+ Qv et Qs . (185855+14868+20596
[1,—1,)c (115-105)-4,187

¥ TIEPECYUTHIBAEM €0 B 0OBEMHBIN Pacxo/] BOALI HACOCA B M*/4:

10754/1000 = 10,754 m/4,

npuuéM yOenuMmcsi, 4YTO HE HaJenanud TIpyObIX OMIMOOK, CpPaBHUB C pEalbHO

BO3MOXHBIMH PacX0J/IaMH HACOCOB, BBIITYCKAEMbIX MPOMBIIIJIEHHOCThIO, COMIOCTABIISAA C

puc. 7. YOexmgaeMcs, 4TO pacxoji HaIlMX HAcOCOB BenuuuHou 10,754 M>/4 BIIOJTHE

pEabHBIN.

G,=3,6 =10754 kr/u,

b

H

32 non. cr) /-__"'“"\\
2K-20/30

il i \\4
ZK=-20/18

1,5k-8/18 4 >
/ q. (M3 )
122

35 &,3 12,5 25
Puc. 7. I'padpuxu mst mon6opa nacocos no ILIT. [TanerynoBy u B.H. HcaeBy
(Ha Ka)XX70M 3aBOJIC-U3TOTOBUTEIIE OOBIYHO €CTh TAKHE TPAPUKH )

2) Ilonaua (pacxoj) HACOCOB BTOpI/I(‘-IHOFO KOHTYpa, Kr/4 (BMecTo M>/4 [1]),
QO max + QV maj

t,~t,)-c (12)

rae G, — pacyETHBIN MaKCUMAaJIbHBIM MACCOBBIM PAacX0J TOpsYer BOABI HA OTOIUIEHUE U
BEHTUIIALMIO, KI/4, NPUYEM IS Tepecuéra B OOBEMHBIA pacxoq BOALI B M/4
IONy4eHHYI0 Beanuuny G, Hamo pasgenuts Ha 1000 a1 mogbopa HacoCoB 1Mo M /4;
t =195 °C — Temneparypa B nojaroiiem Tpyoonpoojie otorienus T1, °C;
t, =+70 °C — Temnieparypa B 00patHoM TpyOonpoBojie oToruieHus T2, °C;
¢ — yJenabHas TeIIOEMKOCTh BOJIbI, MOJCTaBIATh ¢ = 4,187 xJx/(kr-°C);
Qo max = 185855 BT — pacxoj TemioTsl Ha oToruieHue 1o dopmyiie (1);
Oy max = 14868 BT — pacxoy TEmI0Thl Ha BEHTHIIAIMIO 10 popmydie (2).

[Ipu 3TOM Hammop HacOCOB BTOPUYHOTO KOHTYypa moiikeH ObiTh Ha 20-30 klla (2—
3 M BOJI. CT.) OOJIBIIIE CYMMBI TIOTEPh JIABJICHUS B CHCTeMe oToruieHus [ 1], ms 3amaca;
OJIHAaKO OKOHYATEJIbHO MOAOUPATh HACOCHI IO PACXOAY U HAMOPY HE OyaeM, TaK Kak 3TO
BBIXOJIUT 3a paMK{ Halleil KypcoBOM pabOThl M OTHOCUTCA K JUCIUIUIMHE [0
OTOIUIEHUIO 3/I1aHUS, TO €CTh PACCMOTPEHO B IPYTOM KypcCe.

Cuutaem no ¢popmyiie (12) pacu€THbii MAKCUMAJIBHBIM MAaCCOBBINA pacxo ropsiueit
BOJIbI HA OTOIJIEHHWE U BEHTUJISIIUIO, KI/4:

GO:3’6.(QO max+ Qy ) 3 o (185855+14868) _ .
(t,—t,)-c (95-70)-4,187
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¥ TIEPECYUTHIBAEM €r0 B 0OBEMHBIN pacxo] BOILI HACOCA B M/4:
6903/1000 = 6,903 m*/u,

npuuéM yOenuMmcsi, 4YTO HE HaJeNanud TpyObIX OIIMOOK, CpPaBHUB C pEaJbHO
BO3MOXHBIMH PacX0JIaMH HACOCOB, BBIITYCKAEMbIX MPOMBIIIJIEHHOCTHIO, COTIOCTABIISA C
puc. 7. V6exmaeMcsi, 94TO pacxoj] HAlIMX HACOCOB BENMYMHOM 6,903 M’/4 Bmosane
pEaJIbHBIMN.

3) Ilomaua (pacxom) ceTeBbIX HacocoB ropsaero BogocHaOxkenust (I'BC), xr/g
(BmecTo M/4 [1]),

Qh max

G ghmax = 3,6
(Tl—TZ C

dhmax —

, (13)

r71€ Gar max — PACUETHBIM MaKCHUMAaJIbHBIH MacCOBBIM pacxoj ropsiueit Boasl 'BC, kr/4,
IpUYEM IS [IEpecUETa B 00BEMHBIN pacXo/l BOABI B M°/U MOAYYEHHYIO BETUIUHY G i max
Hajo pazaenuth Ha 1000, Tak Kak HACOCHI MOJOMPAIOT B KaTajorax M3roTOBUTENCH 110
00BEMHOMY Pacxoiy B M’/d;
7, =+115 °C — TeMniepaTypa rperolei BoJpl Ha BBIXOJIE U3 KOTia, °C;
7, =+105 °C — TemnepaTypa 06paTHOi1 Bo/bI Ha BXoJie B KOTEN, °C;
¢ — yJeabHas TeIIOEMKOCTh BOJIbI, MMOJCTaBIATE ¢ = 4,187 xJx/(kr-°C);
O max — PACXOJ] TEIUIOTHI HA TOpsYEE BOAOCHaOKeHUE 110 popmyiie (4).

Cuuraem o popmyiie (13) momauy (pacxon) cereBbix HacocoB ['BC, kr/4:

G gy =3,6-—2imax_ 3 6,20596 =2125 kr/u,
T,—1T,C (115-105)-4,187
¥ [IEPECUUTHLIBAEM €r'0 B 00BEMHBIIM PAacXo BOALI HACOCA B M°/4:
2125/1000 = 2,125 m’/4,

npuaéM yOemuMcsi, 4YTO HE HaJeNald TpyObIX OIMMUOOK, CPaBHUB C pPEaTbHO
BO3MOKHBIMHM PACXOJaMU HACOCOB, BBIITYCKA€MbIX MPOMBIILICHHOCThIO, COMTOCTABIISS C
puc. 7. Y6exmaemcs, 4TO Pacxoji HAIMX HACOCOB BENIMYMHOW 2,125 M°’/u4 Bmomme
pEaJIbHBIM.

4) Tlomaua (pacxoj) MUPKYISIMOHHBIX HACOCOB ropsiuero BojgocHadxkenus (I'BC)
B pasmepe 10% pacuérnoro pacxona Boasl Ha IBC, kr/4 (BMecTo M*/4 [1])

dhmax

Gzh:()’l'Gh max (14)
ra€ Gimax — MAKCUMaJbHBIM MAacCOBBIM 4YacOBOM pacxoJ BOJbI Ha ropsuee
BOJIOCHA0KEHUE, KI/4, pacCUUThIBAaeTCA 10 hopmyJie

_ Qp
Ghmax_376. = s (15)

rje I Iepecdéra B 00OBEMHBIM PAcXod BOALI B M>/4 MONYYEHHYIO BEIMYHMHY G max
Hago pa3genutbh Ha 1000, Tak Kak HacOChl MOAOMPAIOT B KAaTajJorax U3roTOBUTENIEH MO
00BEMHOMY PAacxoiy B M’/d;
13 = +75 °C — TeMniepatypa ropsiueit BoJibl mojaroriero Tpyoonposojaa T3, °C;
14 = +60 °C — Temneparypa ropsiaeit Bojisl ooparnoro tpyoomnposoaa T4, °C;
¢ — yJenbHas TeII0EMKOCTh BOJIbI, MOJCTaBISTh ¢ = 4,187 xJx/(kr:°C);
O max — PACXO/J1 TEIJIOTHI HAa TOpsiuee BoAOCHaOkeHue 1o dhopmyiie (4).
Cuutaem 1o gopmyne (15) MakcuManbHBI MacCOBBIM YaCOBOM pacxoj BOAbI Ha
ropsiuee BOJIOCHA0XKEHHE, KI/4:
G =36 Qp max =3, 20596
(1,—1, )¢ 75—-60)-4,187
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¥ TIEPECYNTHIBAEM €r0 B 0OBEMHBIN PacXo/] BOJbI HACOCA B M/4:

2833/1000 = 2,833 m’/u,
npuuéM yOenuMcsi, 4YTO HE HaJenald TIpyObIX OMMOOK, CpPaBHUB C pealbHO
BO3MOYHBIMH PacX0JIaMH HACOCOB, BBIITYCKAE€MbIX POMBIIIIEHHOCTHIO, COTIOCTABIISS €
puc. 7. YOexmaeMcs, 4TO pacxoj HalIUX HAcOCOB BeIWYMHON 2,833 M>/4 BIIOJTHE
pEAIbHBIN.

Omnpenensiem no ¢opmysne (14) momady (pacxo]) UUMPKYJSILIMOHHBIX HACOCOB
ropsiuero BogocHaOxenusi (I'BC) B pasmepe 10% pacuérnoro pacxona Boabl Ha ['BC,
KI/d,

G,=0,1-G, ...=0,1-2833=283 kr/u
¥ TIEPECYNTHIBAEM €0 B 00BEMHBIN PacXo/] BOIbI IIMPKYJISAMOHHOIO HACOCa B M°/4:
283/1000 = 0,283 m*/u.

BOApIIMHCTBO CHUCTEM OTOIUIEHHMSI yCTPAaWBAalOT IO MPUHUUIY  HaJU4Ms
NEPBUYHOrO Kojblla (KOHTypa) U BTOpUYHOro. Takum oOpa3oMm Moiy4yaeTcss Malo-
MHEPIIMOHHASI CHCTEMa OTOIUIEHHUsA, KOTOpas OBICTpO pearupyer Ha 3ampoc Teruia,
MOCTYIAIOIIETo OT J000Tr0 BTOPUYHOro norpedurens. Ha npaktuke Takas cxema Oyjaer
BBITJISAJIETh TaK, KaK MOKa3aHO Ha puc. 8.

-

BropHuHOE KOIBIO

.
\ S
BTopuuHOE KOIBIO

]

kL
He tonee 300 MM

BropHuHoe KOIBLO

BropHuHOE KONBIO

L
3 4 r\

1 2

1] i IlepEHuHOS KONBIO

Puc. 8. IlepBuuHbIil U BTOPUUHBIA KOHTYpPBl BHYTPEHHETO TEMJIOCHA0KEHMS:

1 — xotém; 2 — MeMOpaHHBII pacIIMPUTENBHBIN 0ak; 3 — cemapaTop BO3ayXa; 4 — MUPKYISAIUOHHBIA
HAcOC MEePBUYHOTO KOJbIA; 5 — KOJJIEKTOPHI (pacnpenenuTesibible TpeOEHKN); 6 —
UPKYISIIAOHHBIC HACOCHI BTOPHYHBIX KOJIEL; 7 — paauaTopHas CHCTEMa OTOIUICHUS IIEpBOTO
Taxa; 8§ — cHUcTeMa OTOIUIEHHs «TEIUIbIM moi»; 9 — panuaTopHas CHUCTEMa OTOIJIEHHUS BTOPOIO
sTaka; 10 — cucTema ropsraero BoIOCHAOXKEHUsS ¢ OoiiiepoM
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BropuuHbIMU KOHTYpaMu SBJISIFOTCSI KOHTYPBI WJIM TEMJIOTO TOJIa, WK OacceiiHa,
WU PauaTOPHOrO OTOIUICHHUS, JUOO MOJauu ropsiiel BOAbl Ha OaKk EMKOCTHOTO
BoJlOHarpeBatenst (Ooiiep). DT BTOPUYHBIE KOHTYpPHI, BKJIIOUas CBOM COOCTBEHHBIC
HAcoChl, OyAyT 3a0upaTh C MEPBUYHOIO KOJbIA CTOJBKO TOpsueid BOAbI WJIM TEILa,
CKOJIbKO UM HEOOXOAMMO JJIsl MOJJepKaHUs 3aJJaHHOM TeMreparypbl. Bo BTOpUYHBIX
KOHTypax MOXXHO YCTaHaBIMBAaTh COOCTBEHHYIO 3allOPHYIO apMaTypy, COOCTBEHHBIE
TEPMOPETYJISATOPHI, 3a1aBaTh TEMIIEPATYpPy, KOTOPYIO HY>KHO, OHA MOKET OTJIMYATHCSI OT
TeMIIepaTyphl, 3aJJaHHON B MepBUYHOM KOHTYpe Ha 10, 20 u 6onee °C.

8. BbIOOp KpbILLHON KOTESIbHOM

Kpbiminast  korenpHass B HalleMm ciy4dae JO/bKHa ObITh  BhIOpaHa  Juis
CYIIIECTBYIOIIETO KUJIOTO MHOTO3TAXKHOTO 3/IaHUS B OJOYHO-MOJYJIBHOM BapuaHTE, TO
€CTh B COCTOSIHUM MOJIHOM 3aBOJICKOI TOTOBHOCTH (C KOTJIaMH U T.JA. BHyTpH). E€ Hano
JOCTaBUTh OT 3aBOJIa-U3TOTOBHTENS K 3AaHWI0. EE MOHTax moka3aH Ha OOJIOXKKE
Halero y4eOHOro mocoowusi, rie BUAHO, KaK KPBIIIHYIO KOTEJIbHYIO yCTAHABIMBAIOT C
MOMOILBIO CTPEJIOBOTO CTPOUTEIBHOIO KpaHa Ha KPOBIIIO 37aHus. Pasmepamu B 1uiaHe
OHA OOBIYHO ¢ METAIUIMYECKHH Tapax oKoio 6x3 M” (11MHa U MUpUHA). Y CTaHOBHUTH €€
HaJI0 HAa METAJUTMYECKHUE OMOPHI Ha KPOBJIIO HA BhICOTE mopsaka 0,5 M HaJl KpOBJIeH, Hal
HEXUJIBIMU TTOMEIIEHUSMU 3/IaHUsI, HAaTpUMeEp HaJl JICCTHUYHOM KJIETKOU (CM. puc. 4).

Bnauane Hamo ompenenuth TpeOyeMyrO TEIJIOBYI0 MOIIHOCTh KOTEJIbHOH I10
CyMME YK€ PaCCUMTAHHBIX B MPEABIIYLIEM pa3/ielie MAaKCUMaJIbHBIX BEJIMYHMH pacxoia
Tervia:

Qo max = 185855 BT — pacxoj TeroTsl Ha oToruieHue mo ¢popmye (1);

O, max = 14868 BT — pacxo/1 TEIUIOTH Ha BEHTHIIALHIO TI0 hopmyiie (2);

O max = 20596 Bt — pacxon terotsl Ha ['BC o dpopmyie (4).

Takum oOpa3om, ompenenseM TpeOyeMyl TEIIOBYI0 MOIIHOCTh KPBIIIHOM

KOTEJbHOU, KBT:
0 = Qo max Qv max ¥ Qn max _ 185855+14868+20596
mpeo 1000 B 1000

DaKTUYECKYIO0 MOIIHOCTD (yaxr HAZIO OpaTh MO JAHHBIM 3aBOIA-U3rOTOBUTES.

HexoTopbie 3aBOABI-U3TOTOBUTENIM KPBIINIHBIX OJOYHO-MOJYJIBHBIX KOTEJIbHBIX
MOXXHO HaWTH B Apyrom ydeOHOM mocoowmu [11]. OgHako MBI TOCTYNUM TIPOIIE U
COBpPEMEHHEE — BOCIOJIb3YEMCs TOMCKOM 3aBOJA-U3rOTOBUTENS dYepe3 HHTepHeT.
XKenarenbHO UMETh 3aBOJI-U3TOTOBHUTEINb IMOOJMKE K MECTY PACIOJOKEHHs HAIIETOo
3nanus. Ho sTa pexkoMeHnanus HEXKECTKasg, TaK KaK BCErJa MOXHO JIOCTaBUTh
KPBIIIHYIO KOTEJIbHYIO TPAHCIOPTHBIM ITYTEM.

Ha6upaewm google-mouck:

«KYTIHTH KPBIITHYIO KOTSIHHYIO»

M B MHOTOYMCIIEHHBIX CCBhUIKaX BHJHMM, HalpuUMeEp, TaKOM aapec 3aBojia B TOpoJie
Caparosge:

=250 kBT.

http://sargs.ru/produkciya/blochno modulnye kotelnye/
rjae camas Majas TroToBas OJIOYHO-MOJyJIbHAs KOTElIbHAs HMeeT (PaKTHUECKYIO
TEIUTOBYIO0 MOIIHOCTD Ogarr = 350 KBT, 4TO, C HEKOTOPBIM 3aI1aCOM, HaM MOJIXOJIHT.
bnouno-monyneHass kotenbHas ['a3Cunte3-bM-350 mpousBoacTBa  3aBOja
«I"a3Cunre3» B ropose CapaToBe UMEET CIASAYIONINE XapAKTEPUCTUKU, IEPECUUCTICHHBIC
B 3aBOJICKOU Ta0JuIle, TOKa3aHHOW Ha puc. 9.
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TexHHyeCcKHe XapaKTepUCTHKH ABYXTOMJIMBHOA 6nOYHO-MOAYNbHOA KOTENIbHOH NPOM3BOAMTEAbLHOCTbIO 350 KBT

N | HAMMEHOBAHWE SHAMEHWE

1 HomHaAEHaA TENAONPOMIEOAMTEAEHOCTE, KBT 350

2 Twn KoTAa/ KoA-s0, WT. CABE 15 DIEMATIC M3 - 1
CAKZ 15 K3 -1

3 kM4 koTnz, % 92,2

4 TemnepaTypa AbMOBEX rasos, “C 190-210
5 Pacxoa rasa, Moy (NpK HYBWER TennoTe cropada 7600 Kkaniwm3) 43
£ JaeneHKe rasa Neped ropeakoi, ka He peHee 1,8
7 FPacxoa AuseneHoro TonaMea, Kriy 32
8 Paboues AZENEHME BOSBI B CMCTEME OTOMASHMA, Ma He Bones 0,6
9 Pacxoa sogel npK t-25°C, w

Ha OTONASHKE 10,8

Ha MBC 1,0

?

NOANMTOY Hil 0,15

:

10 HanpaseHWe 3aeKTprYeckoi Lenu, B 380

" Pacxon Tenna Ha coBCTESHHBIE Hy:R ARl % 3

12 | MotpebiAsman 3NeKTPUYECcKan MOWHOCTE, KBT 15,71

13 | Macca 6e3 apimosol TpyBEl, Kr 4000

14 FafaputHele pasmephl, AxllxB, waa 9400334003100

15 | Cpok cmskbbl KOTEABHOR, neT 15

*RAPAHMEpUTMUKY Komensnal sqaucam om unduaudyanaHoz0 SaK330

Puc. 9. IIpumep 3aBocKON TaOIHIIBI

OOpatuM BHUMaHUE Ha NMpuMeyaHue noj tadiuued Ha puc. 9. [lo TpeboBaHuIO
3aKa3yMKa KO€-4TO B JAaHHOM KOTEJIbHOM MOXHO YTOYHMTH. Hamnpumep, mimny
KPBIIIHON KOTEJIbHOW BMecTO 9,4 M /Jis HAIIero 3JAaHus >KeJIaTelbHO YMEHBIIUTH 0
6 M. C yuérom MeHblie TpeOyemoil momHoct 250 kBT BUIMMO MOXHO HaNTH
nojApsIYnKa (3aBOJ)), KOTOPBIA H3TOTOBUT KPBIIIHYIO KOTEIbHYIO HYXKHBIX HaM
rabaputoB. OOpaTyM Takke BHMMaHUE, YTO yKa3aHHBIM B TaOiuIe Ha puc. 9 pacxon
BOALI Ha oTomenue 10,8 M’/4 NpakTUUECKH COBNAI C HAIIMM, PACCYMTAHHBIM IIO
dopmyie (11) pacxomom HacocoB nepBuuHOro Koutypa 10,754 m/4. Pacuér BepHBIi.

9. PacuyéT BBOAa razonpoBoa AN KPbILWHON KOTEeNbHON

Pacuér BBOIA razompoBoaa i KPBIIIHOW KOTEJIBHOM HPOU3BEAEM [0 HALIEMY
yueOHomy moco6wuto [ 10], Tak kak o cBoay mpaBui [ 1] cuurate Hemb3s, Tam hopmyra
JUIS Ta30ITPOBO/JIA JaHa C OLIMOKaMU.

BHyTpenHuil auamerp BBOJA ra3ONpoOBOAA CIEAYET ONPEACIATh PACUETOM W3
yCJ0BUs 00eCrieyeHrs ra30CHa0KEeHUs B 4aCbl MAKCUMAJIbHOTO MOTPeOIeHUs rasa.

Juamerp razompoBoga d omnpeaenuMm 1o Gopmyine u3 [10], KoTOpyr MbI
ucnpaBuwid (B [1] popmyna nana omubouHas), cM:

Q273+t

d=0,036238-
b ‘V b

(16)

pa6c
rje d — BHyTPEHHUN TUaMeTp ra3onpoBojia, CM;
O — pacxon rasa, M’/4, mpu temneparype 0 °C u gasnenuu 0,10132 MIla;
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t — Temnepartypa rasa, °C;

Pasc — CpEIIHEE a0CONIFOTHOE JIABJICHUE Ta3a Ha pacuy€THOM ydacTke razompoBoja, Mlla
(o [1] ommbouHno B kl1a);

V' — ckopocTh raza, m/c.

[Ipu ruapaBIUYecKOM pacuéTe HAA3EMHBIX M BHYTPEHHUX Ta30MpPOBOOB
MPUHUMATh CKOPOCTh JIBMDKEHHUSI raza He Oosiee 7 M/C Il Tra3oMpOBOJOB HHU3KOTO
nasnenust ['1 (kuuible 31anust) U 15 M/C 17151 Ta30MIPOBOAOB CPEeAHETo AaBieHus [1].

[IpoBepum Qopmyny (16) Ha Hamiem npumepe OJIOYHO-MOAYIBLHON KPBIITHOM
KOTEIbHOM MOIIHOCTHIO 350 KBT 111 MHOTOATaXXKHOTO JKUJIOTO 3/IaHUS C MACTOPTHBIM
pacxomoM raza Q = 43 m’/u (cm. puc. 9) npu Temneparype 0 °C, IaBIEHHH Puse =
=0,10132 + 0,003 = 0,10432 MIIa u ckopocTH IBMXEHUS raza B Tpyoe V' =7 m/c.

Cuuraem 1o ucnpasiieHHON dhopmyde (16):

Q273+t 43-(273+0) _
Puse’ 0,10432:7
pE3yNbTAT peaiabHbIH, 0 COPTAMEHTY BHYTPEHHUN quamMeTp npuHuMaem d = 50 M.

BBoa razompoBona ciieyeT NpeaycMaTpuBaTh HEMOCPEACTBEHHO B MOMEIICHUE,

I7I€ YCTAHOBJIEHBI KOTJIBI [1].

d=0,036238- =0, 036238-\/ 4,59 cMm,

10. CoctaBneHue cneundukaumm KpbILULHOW KOTENIbHOWM

Cneuudukauua odopydobaHus

[o3. OBo3Ha4eHue HaumeHobaHue Kon|Macca| lNpumey 15
| «['a3Curme3», 2 Capamob | Komenbaos [a3Cubmes-bM-350 | 1 19000 ka2 | |8
2 [0CT 3262-75 (c uam) Tpuda cmansHas 50 L2 | 4,88 [ kz/m
3 Kamanoz LIKBA 3adbuxka 2a30baq 30ckhx 50| 2 | 18 K2
15 60 65 10 15 20

185
Puc. 10

Cnemuduxanus oO00pyaoBaHUST — 3TO TaOauIA, cojAepKailas MepedyeHb TpyOo-
MIPOBOJIOB, OOOPYJOBaHUSI, M3ACIMN W JeTajed JUIsl KPBIIMIHOW KOTEJIbHOW 3JIaHMS.
Pasmepnl cnenudukanuu npuHuMaroT ctasgaptaeie mo 'OCT 21.101-97. Ilpumep
cnenuuUKaIUy I Hallero 3/1aHus rnokasaH Ha puc. 10. PazMepsl cnienudukamnmu, To
€CTh IUPUHA €€ CTOJOIOB, CTPOK U T. [I., SBJISIFOTCS 00SI3aTEIBHBIMU K MCIIOJHEHUIO B
TEKCTE U Ha YepTexkKax.

B mepBom cronlIie yka3pIBaloT MapKy WM MO3UIHMIO TPYObI, 06opymoBanus. Bo
BTOpOoM crosidie «OOo3HaueHue» BmuChBalOT ccbuiky Ha ['OCT, karasnor,
npeanpusiTue-u3roroBurelib. B crondue «HanMeHoBaHWe)» MUIYT Ha3BAHUE U3IEIUS,
o0opyaoBaHusl WM NpuOOpa, 3aTeM — €ro MapKy WM XapakTepucTuky. B cronOue
«Koi.» yka3pIBalOT KOJUYECTBO MOIITYYHO WM B METpax, NPUYEM KOJIMYECTBO B
MeTpax (0ObIYHO JiJ1si TpYO) JOTMOJHUTEIBHO OrOBapUBAIOT B MPUMEUaHUM (MOCTIETHUN
crosiderr). B cronbue «Macca end., Kr» yKa3blBalOT MacCy OJHOTO M3ienus (eciau
KOJIMYECTBO IMOIITYYHO) WX | MOTOHHOTO MeTpa TPYOhI (€CIM UX KOJIMYECTBO JAaHO B
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Metrpax). CBeeHHsl 0 Macce MPUHUMAIOT MO CIPAaBOYHUKAM M KarajoraM H3JAeiuid u
o0opynoBaHusi. Maccy MOrOHHOTO METpa CTaJIbHBIX BOJOTA30MPOBOIHBIX TPYO MOKHO
Boinucath U3 ['OCT 3263-75 «TpyObl cTanbHble BOJAOTa30MPOBOIHBIEY, IIIEKTPOHHYIO
BEPCHIO KOTOPOT'O MOKHO MOJYy4HTh Yepe3 HTepHeT.

Crnenyer OTMETUTh, UTO B IpUMEpE crieupuKanud Ha puc. 10 He mpeacTaBiIeHbl
BCE€ BO3MOXHBIE TpyObl WM (pacoHHBIE NeTanu U T.A. B CBOEM KypcOBOM MpoOeKTe
CTYJIEHT JOJDKEH HAayuduTbCd MOAOMpaTh 00OpynoBaHHE, TPyObl M T.n. K CBOUM
geprexaM, nonb3ysack ['OCTamu u karamoramu 3aBoJ0B-u3rorosureneil. Kommgectso
o0opyioBaHusi, TpyOONPOBOJOB U MPOYEro B creUU(UKALNKA BCEra yKa3bIBalOT IJis
BCETO 3/1aHMUs.

11. Mpumep 3anonHeHs OCHOBHOM HaANMUCHU

OkoHUaTenbHO O(QOpMIISSI KYpCOBOM MPOEKT, K TOSCHUTEIIBHOM 3aluCKe HaJo
noAIUTh yepTexu. [Ipu 3ToM Kaxablid JIMCT YepTexa crannaptHoro gopmara A4, A3,
A2 u 1.1. HEOOXOAMMO JeNIaTh ¢ paMkoil (cieBa 20 MM, OCTaJIbHBIE TIO 5 MM OT Kpas
JUCTa), a TaKXe CIpaBa BHU3Y K KaXJIOMY JIMCTY IOMENIaTh OCHOBHYIO HAJIKCh,
npuMep KOTOpod TmokazaH Ha puc. 11. OOparure BHHUMaHUE, YTO €CIU JINCTOB
HECKOJIbKO, TO CTABUM HX OOIIee KOJIMYECTBO Ha KaXKJOM JIUCTE U HOMEP JIUCTA.
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