Pac4yeT n onpeneneHune
onTUManbHOWU
KOMMeKTaumm BoagOCTOYHOU
CUCTEMBbI.

BooocTok AomkeH cnpaBnaTbCs C rMaBHOM 3agadvyen — OTBOAUTL Ntoboe KonmyecTBo
BOAbI C KpOBMNX. PacuyeT BOOOCTOYHOWN CUCTEMbI BBIMOSHAKT, YTOOLI ONpeaennTb ero
onTMManbHYH KOMMMeKTaumo 1 n3bexartb HapyLLeHnin B paboTe.

MpaBunbHbLIM Noabop anameTpoB Tpy6 1 xxenobos — 3anor paboTocnocobHOCTN BCeN
cuctemsbl. [10aTOMy Takyto OTBETCTBEHHYHO 3afadvy, Kak paccumtaTb BOAOCTOK, nyylle
nepenartb npogeccruoHanam. Ho ans Toro, 4To6bI ONpeaenmTb CTOMMOCTb CUCTEMBI

nepea nokyrnkou, B UHCTPYKLMSIX K BOGOCTOKaM €CTb creumanbHble Tabnuubl n
dopmMynbl. [10 HAM MOXHO NpeaBapuUTENbHO paccyYnTaTb BOGOCTOYHYHO CUCTEMY.



[locnepgoBaTenbLHOCTL pacyeTa.

1. CobpaTtb ncxogHble gaHHble

* PacyeT BOOOCTOYHOWN CUCTEMbI BbINOSTHAKOT
No NNaHy KPOoBU N YepTexam dpacaaos
M Ha OCHOBE OOMEpPOB.

« Kak nocunTtaTb BOOOCTOK? [1na pacyeTa
Konu4decTtBa Tpy0b, XKernoboB, Kpenexen u
BCTABOK MeXOY KONEHAMM HY>XXHO MPOBECTU
3aMepbl 30aHKS.



* 1.1 NamepuThb BbICOTY AOMA.

* YTOObI y3aTb HYXXHYIO ASIMHY TPYO,
n3MepsieM pacctodaHue ot 3eMnum 4o
KapHWU3HOro ceeca, 0603Ha4eHHOEe Ha
pucyHke H. MoXHO BOCNONb30BaThCA
PYNETKOWN, CMYCTUB | 3L, Ha 3eMIJTI0.




1.2 3amMepuTb ANVHY KapHM3a Ha KaXkaom
ckare.

o [1Nns1 3amMepoB UCMOMb3YHT ANMMHHOMEPHYIO
pyneTky. NepumMeTp KapHM3a HYXXeH NS
pacyeTa obLlero metpaxa »kenoba. A TOUHbIN
noabop KonnyecTBa OCYLLECTBNSAOT ANs
Ka)XOQoro ckara B oTAENbHOCTN.

1.3 [1ns1 pacyeTa anunHbl TpyO (CTOsIKa) HOXKHO
CHATb MEPKU C KAPHU3HOIo cBeca, U3MepUTb
PYNEeTKOU paccToaAHNE OT 3eMNnun 40 CrnuBa.



1.4 OnpegenuTb Nnowiaab KPoBmw.

[epen Tem, Kak nocyMTaTb BOAOCTOK, BblYncnsemM apdPeKTUBHYIO nnoLlaab Kposnu. Hem
OoHa bonbLlue, Tem bonblue A0XKAEBOW BOAbI NPeCTOUT OTBOAUTL CUCTEME, MOITOMY Ha
OCHOBe nsiowaam nogodbupatoT ceveHne Tpyo. PacdeT nnowaan Kposnv Nnpons3BogaT ans
KaXQoro ckarta B OTAENbHOCTU, a 3aTEM CYMMUPYIOT.

K npumepy, ecnu ckat npsiMoyroribHOM qOpMbl, TO:

S=BxL, roe:

S — adpbekTMBHAA Nnowanb NOBEPXHOCTU KPOBIN, M2;
B — phaktnyeckas wmpuHa ckata, m;

L — AnnHa ckaTta BOOSb KapHU3a, M.

Mnowaab ckaToB, KOTOPbIE MMEIOT CITOXHYIO POPMY, paccyUTbIBAETCS Kak NoLlaab
COOTBETCTBYHOLLIEN rEOMETPUYECKON OUTYpbI.

O600LeHHas dopmyna ans pacyeta konuyecTtaa Tpyb amameTpom 100 M: 1 BO4OCTOYHAs
Tpy6a Ha 100 M2 npoeKkumn KpoBnu. Ho cymmapHyto nnowianb KDOBAM MOXXHO

MCnonb30BaThb TONbKO AN NpeaBapuUTenbHOro nogbof
PacyeT BoOOCTOYHOM CUCTEMBI CrieayeT AenaTb Ans Ki




« CoBerT. PacrnonoxeHne BOPOHOK U TpyD 3aBUCUT
TakkKe OT ANIMHbI KapHu3a. [ns kKapHM30B ANMMHON
00 12M NBHENPUEMHUK MOXXHO YCTaHOBUTL B
nobom mecTe, cBbille 12 M — OnnXKe K LLEHTPY
KapHu3a. ['lpn aTOM paccTtosaHue mexay
BOPOHKaMU (NMMBHeENpUeMHMKamm) He OOJHKHO
npeBbILaTb 24 M.

« Yem cnoxHee doopma KpOBIN N apXUTEKTYPHbIE
0CODEHHOCTW 30aHNSA, TEM CINOXHEE paccynTaTb
BOOOCTOYHYIO cuctemy. Konnyectso
NTMBHENPUEMHMKOB NN CTOSIKOB 3aBUCUT OT
(hOpMbI 1 MroLaam KpoBIu, a Takke ot
BblOpaHHoroamna | |




* 2. Mogobpartb xenoba n Tpyodbl ona NBX n
MeTannMmMyecknx BOOOCTOKOB.

« 3aBNCUMOCTb CevYeHUs TpyO U LUNPUHLI XXenoboB
OT nnowlaan KpoBnu ykasaHa B Tabnuuax,
npunaraembiX K MUHCTPYKLMSAM MO YCTaHOBKE
BOOCTOKOB. Y KaXXd0ro npon3BognTESNA 9TU
BENTMYMHBI HEMHOIO Pa3snnMyaroTCs CorracHo
TMNnopasMepam nNpoayKUun.

« Hanbornee BocTpeboBaHbI B KOTTEAKHOM
CTPOUTENBLCTBE CUCTEMbI BOOOOTBEAEHUS,
paccymMTaHHbIE A5 CKaTOB nnoLllagbo He bornee
200 m2



NMnowaab ckaTta

Pa3mepbl SJIeMeHTOB BOOOCTOKa,

MM
KpoBnu, M2
LlUnpuHa xenoba | WLnpuHa TpyObLI
[o 70 90 75
1 cTOosK Y K
cKaTta @
‘ 70-140 130 100
| Ao 110 90 75
1 CTOSIK N( @
eHTpPY CK
HenThy - 110:200 130 100
|
[o 140 90 75
2 cTosIKa @
| 140-220 130 100




Taon. 1. PacyeT BOOOCTOYHON
cuctembl PROFIL n3 NBX

Pasmepbl SJIeMEeHTOB BOOOCTOKa,

NMnowagb ckata MM
KpoBnu, m2
LlLUnpuHa xenob6a | LLupuHa TpyObI

o~ o 70 100 75
1 cTosik y Kpasa ckaTt 70-1 20 1 25 90
120-190 150 100
120-140 125 90

2 cTosiKa
240-380 150 100

Tabn. 2. Pac4yeT meTannnyeckom BoOOOCTOMHOM CUCTEMBI Plannja

[Moabupatb CUCTEMY HY>XHO HA OCHOBE NNoLlaan KpoBNU U NPONYCKHOW CMOCODHOCTU
BOOOCTOKA. BogocToyHble CUCTEMbI, NpeacTaBleHHbIE HA YKpanHe, B TOM

yucre, PROFIL u Plannja, paccymMTaHbl Ha MECTHOE KONMMYECTBO OcaaKoB. [1pnaepxumBasch
pekomMeHaauun nponssoauTenen, MOXXHO onpeaennTb NnapaMeTpbl BOOOCTOKA.




3. BbiGpaTb HEOBXOAMMbIE 3rIeMEHTLI BOOOCTOYHOM CUCTEMDI
CocTaB KOMNIEKTYOLLMX A1 BOAOCTOKOB Y pa3HbIX MPOM3BOAUTENEN MOXET OTNMYaTbCsl. KpoMe OCHOBHbIX 311IEMEHTOB CUCTEMbI —
TPY6 U XenoboB — HYXXHO MCMOMb30BaTb AOMOMHUTESNbHLIE KOMMMEKTYHOLLME TOrO e NPOM3BOAUTENS: COeaNHUTENN, 3arnyLLKK,
Kpenexu. TPONHMKM, NMBHEBbIE KONOALbI, CETKU ANs Mycopa obecneyvaT npaBusibHyt0 paboTy BOAOCTOKa U caenatoT ero

akcnnyataumto 6onee yaobHown.

. Heob6xogumocTtb
Ooowmn Bna nemeHT OcHoBaHue gnsa pacyeTa dopma nogcueTa
ncnonb3oBaHusA
nnowjaab KpoBMW,NponycKkHas
JInBHENPUEMHUK (BOPOHKA) tHanb Kp pony Tabnuupl 1, 2; pasgen 4.3
CNocobHOCTb BOOOCTOKA
obdasaTenbHO

>Kenod BoooOCTOYHbIN

OnMHa KapHu3a

¢

Yron xenoba

KOnMn4ecTBO YInoB 30aHnd

npu obxoae yrnos xenobamm

pasgen 4.1




[HepxaTens xenoba
(KPOHLUTENH)

paccTtoaHune mexay
agepxarenamm

CoeanHuTensb xenoba

KOMMYECTBO Xenobos

3arnyuika xenoba

KONMUYECTBO 3aBepLUEHHbIX
cucTem xernobos

CeTka Ansi Mycopa B xernob

[AIMHa xenobos

obsizaTenbHO

pasgen 4.2

Ana KaXaoro KapHuaa




pasgen 4.4

obs3aTensHo AN KaXOOro CTosKa
Tpy6a BogocToka BbICOTa 3aaHNs
OTAEnbHO
pasnen 4.4
CoeauHuTens Tpyo Konunyectso Tpy6 ANA KaXaoro cTosika
OTAENbHO
KoneHo KOMNWNYECTBO CTOSIKOB
obsi3aTenbHo

BcTaska TpyObl B
«nebeanHyo Wweko»

pasmep KapHU3HOro cBeca

npuv BbIHOCE KapHK3a bonee

300 m
CnuB (KoneHo cToka) KONMYECTBO CTOSIKOB
obsazaTensHO
y KONMM4ecTBO 0ObeANHEHHBIX | BbICTYMbI UM 00beanHeHNe
TponHuk no cpakty

CTOAKOB

Tpy©6




JInBHeBOW Konopaew,

KONMn4ecTBO CTOAKOB

BbICTYnNbI
nnn
obbeanHe
Hue Tpyo

PeBu3uga

KONMnM4ecTBO CTOAKOB

npu
Hann4nm
JINBHEBOW
KaHanu3au
um

no goakTy




4. Kak nocyntaTb BOOOCTOK — nNogpobHast MHCTPYKLUMK
4.1 KonnyecTtBo enobos 1 yrros.

[1ns Bcero nepmumeTpa KpblLUX paccuYnTbIBaOT NPUONU3NTENbHOE KONTMYECTBO
enobos no gopmyne:

N_>xenoboB=L+3,0 ™,
roe: L — obwmnm nepnmeTp KapHusa.

Hanbonee Yacto BcTpeyaeTcsa cTaHaapTHasa AnnHa xenoba 3 M. NMocne Toro,
Kak paccyMTany BoJoCTOK, KONMYECTBO »eroboB yTOYHAKT Nogoopom Ans
KaykOoro ckata, YToObl MUHUMN3NMPOBATbL OCTaTKWU. Yribl XenoboB (BHELLHUE U
BHYTPEHHNE) NOACYNTBLIBAIOT MO KONMNYECTBY YIMOB 34aHMUS.

4.2 CoeguHUTENW, 3arnyLLUKM U KPOHLITENHBI Xernoba.

CoeanHuTtenmu xenoba ansa cpallnBaHUSA HECKONbKUX U3AENUA ANS KaXa0ro
KapHW3a cYMTaloTCs OTAENbHO No hopMyne HMXKe, MOTOM CYMMUPYIOT:

N_coeanHutTenen=N_xenobdos-1

Coser. [lpu pabote c [IBX-BogocTokamu coeanHuTternb
MOHTUPYETCA TaK, YTOObI MeXAay Topuamm Xxernobos
ocTaBanocCcb He MeHee 60 MM ANA KOMNeHcauum NMHEeNHOro
pacliupeHus.



3arnyLwkn nogcunTbiBatoT No dakTy. Ha ogHy 3aBepLUEHHYO0 CUCTEMY
Xernoba — 2 3arnyLuku.

KonnyecTBo KpOHLUTENHOB A4 XKenoboB 3aBUCUT OT Lara ux
YCTaHOBKM.

N_KpoHLWTenHoB=(L_xenoba-0,3)/i+1,

roe: L xenoba — anuHa xxenoba Ha kKapHu3e, A1 KOTOporo
NPON3BOANTCS pacyerT.

i — LIar yCTaHOBKU KPOHLLTEMHOB, KOTOPbLIW 3aBUCUT OT MaTepuana
BOLOCTOKA.

0,3 — CyMMa pacCTOSIHUM OT KpaHEe ™ momwaTana nawnan ~vgTg g

obenx CTopoH. 150, 600 , 600 600 150
W O U

i
—
= -

Sees




Knaccudmkaumsa gepxarenen

Mo Ha3Ha4yeHuIo

Mo Tuny

Mo cnocoby KkpenneHus

BHewHuu Bug,

XapakrepucTuka

ans NBX-BogocToka

ana Mmetanjim4eckoro BogoCTokKa

KOMMNaKTHbIN

YHUBepcanbHbIN

n3 NBX n metanna

13 MetTanna

Oco6eHHOCTU MOHTaXa

yCTaHaBnmBatoT ¢ uHTepsanom 50 cm

yCTaHaBnNMBatoT C MHTepBanom 60 cm

KpensaT k noboBow gocke

KpensaT K cTponunamM unu obpeLuetke

xenob durKkeupyeTcs saluenkamm

xenob cukcupyetca 3arnbarommmcs

s NI I\ T 17 R RAIAs 1A AMAIFFIAATIIZFAR 81 A



4.3 Konn4ectBo BOPOHOK.

OTBevas Ha BOMpoC Kak paccymtaTb BOAOCTOK, Mbl ONpeaenunn Konmm4yecTso U
MECTONMONOXeHMe BOAOCTOYHbIX CTOSAKOB (Tpy0). KonnyecTBo BOPOHOK NPUHUMALOT
Takum xe. [NpoBepnTb TOYHOCTb pacyeTa MOXHO no Tabnuuyam (tab. 1, Tab. 2),
NoaCTaBMsAs CBOW 3HAYEHMA NnoLwiaamn ckata u Konm4yecTBa CTOSIKOB.

4.4 TpyObl, KONEHWN, coeanHUTENN TPYD paccYMTbIBAOTCA OTAENbHO AN KaXKAoro
CTOSIKA.

N_Tpy6=(H-0,25-H_nuwi+L_BcTaskn)/L_Tp,

roe: H — BbICOTa OT KapHM3a 40 3eMIuy;

0,25 — paccTtodaHue oT 3eMin 0 CInBa;

H_nw — BbicoTa «nebegnHon LLen»;

L_Tp— ANMHAa caMon BOAOCTOYHOW TPYObI (3 Unu 4 m);

L_BCTaBKM—AnunHa BCTaBKU B «f1€beanHYIO LLE», 3aBUCUT OT LUMPUHBI KAPHU3HOTO
ceeca (M) 1 BbICOTbI «1IeDEenHON LLen».

«JlebeauHasn wesn» — 3fIEMEHT AN oTBoAa TPYObl OT KapHu3a K cTeHe. OH BKtovaeT
OBa KoreHa nog yrnom 45°, 60° nnn 70° y pasHbiX NpomM3BoanTenen n BctaBky TpyObl
mexay HuMn. OBbIMHO BCTaBKa TpebyeTca Tam, rae lWmpuHa KapHU3Horo ceeca bonee
250MM.

[Mpun pacyeTe BCTaBKM MOXHO OPUEHTUPOBATLCA Ha Tabnuubl:



LLnpuHa KapHMU3HOro BbicoTa «nebeanHomn NMpnonuantTenbHbIN

cBeca M, m leny», M pa3Mep BCTaBKU, M
0,5 0,3 0,6
0,6 0,4 0,8
0,8 0,5 1
1 0,6 1,3
1,2 0,7 1,5
1,4 0,8 1,7
Tabn. 5. Pasamep BCTaBku Npu KoneHe
60°
LLUnpuHa KapHMU3HOro BbicoTa «nebeanHomn MpnonuanTenbHbIN
cBeca M, m lweny», M pa3Mep BCTaBKU, M
0,5 0,375 0,345
0,6 0,41 0,455
0,8 0,485 0,665
1 0,555 0,88
1,2 0,63 1,09

Tabn. 6. Paamep BCTaBKM Npu KONeEHe
70°



« Kak BapuaHT — BOCMNOSIb30BaTbLCA YNPOLLEHHOW CXEMOU, U3MEPUB ASIMHY BCTABKU
MeXay OABYMS KorieHamu v npnbasntb 100 MMm.

[1pn pacyete BOOOCTOYHOWU cucTeMbl PROFIL (Mnin gpyroro
[MBX-BogocToka) ana coegnHeHns Tpyd ctaHaapTHOM
ONWHBI 4 M NCNONb3YHT COEQUHUTESNN.

PacyeTt coeguHuteneun:

N_coen=N_T1py0O- 1,

roe: N_Tpy® — konnyecTtBo Tpyb B 04HOM CTOSIKE.
KonuyectBo KoneHemn onpenensieTcs n3 pacyera 2 KorieHa

TPYObl 1 1 KONEHO CTOKa (CMNMB) Ha KaXablW CTOAK UK
CRVIBHYHO BOPOHKY B CUCTEME. ” f\;ﬁﬁk
[ns opraHM3oBaHHOro BOAOOTBO/A Ha KOHLE TPYyObl BMECTO s £ [RON

CnvBa MOHTUPYIOT NUBHEBOW Konoaew,. Ecnu Tpyba ornbaet

BbICTYNbl HA dhacage unu aee Tpybbl 00bEeANHAET TPONHUK,

TO 3TO YYUTLIBAIOT MpU pacyeTe.
4.5 Oepxartenu TpyoO.
B 3aBepLueHnn pasroBopa 0 TOM, Kak paccymTaTtb
BOJOCTOK, HE0DX0aMMO onpeaennTb KONM4YecTBO
nepxatenen ana Tpyo. Ero BbiICHNTLIBAKOT HA OCHOBE
ONVHBI TPYBbI. PaccTosiHne mexay aepxarensmm
3aBUCUT OT BbICOTbI 30aHUS:
Ao 10 M — 2 m;
BbilLe 10 M — 1,5 M.




* Cucrtembl n3 metanna u lNBX nmvetot ceaon
OCODEHHOCTU, KOTOPbIE HY>XXHO Y4ECTb NPU pacyeTe.
UeM cnoXXHee apxmnTeKkTypa 3aaHuns, TEM BaXKHeEe
NMpPUMeHeHMe BCcnomMoraTtenbHbIX 3NeMEHTOB U UX
TOYHbIN Nnoabop. lNepen Tem, Kak nocynTaTb
BOOOCTOK, onpeaennTe nepeYvyeHb U KormmyecTao
BCEX HEODXOAUMBIX S11IEMEHTOB, BKNtOYas
KpenneHuns n akceccyapbl Ang sBogocTtoka. Pacyer
BOOCTOKa Nny4Lle oBePUTb NpodeccnoHanam, Tem
bornee, ecnu 3gaHne MMeEET CIOXHYI0 KpbiLy. Toraa
cuctema byoet MmakcmmarbHO COOTBETCTBOBATL
OCODEHHOCTSIM 30aHUS, YTO rapaHTUPYET ee OOy
n adppeKkTnBHYIO paboTy Kpyrnein rog. lom byaet
HaOeXXHO 3aluunLLEeH OT ocagkoB. A eLue
npoayMaHHbIM pacyeT BOOOCTOYHOU CUCTEMBI
YIyudLNT BHELLUHNI BUA BCEro gomMma, noToMy 4To
MCnonb3yeTcsa onTuMarnbHOe KOSIM4YeCcTBO
3NIEMEHTOB AN nNpaBuUribHOU paboTbl BOAOCTOKA.



