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YTBepxaato
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«26» deBpana 2013 r.

TEXHUYECKUA OTYET

Mo NPOBEAEHHbIM UCMbITAHUAM MO CUFAHWUIO APOB €CTECTBEHHOM BNIAXKHOCTU 1 TOPPAHOTO
TonnueHoro 6puketa 3A0 «9HBMMA Tpynn» Ha TBEPAOTONIMBHOM KOTENIbHOM, PAaCNOIOXKEHHOW NO
appecy: Kanysxckaa obnactb, Cnac-[lemeHcKui paioH, ¢. Yunnsaeso (LKOAbHAA KOTeNbHas)

r. Kanyra 2013 .
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AHHOMaAyuAa

Llenb: NpoBecTu ONbITHbIE CXKUFAHWA APOB €CTECTBEHHOM BAAXKHOCTU (MPUMEHAETCA B KayecTse
OCHOBHOTO TONANBa) U TopdaHOro 6pMKeTa, NPU UCMONB30BAHUM OAHOTO KOT/I0ArperaTa, ¢ Lesbio onpeaeneHus
TEXHWKO-3KOHOMMYECKMX NOKasaTenei 1 NpoBeAeHNA X CPAaBHUTEIbHOTO aHan3a.

3aka3uuk: 3A0 «3HBUMA lpynn»
Ucnonuutenb: 000 «TENZTOTEKA»

TexHUYeCKUit oTYET COCTaBNEH Ha OCHOBE NPOBEAEHHbIX UCMbITAHMI MO CKUTAHUIO B TBEPAOTOMN/IMBHOM
KoTnoarperate «YHUBEPCAJI-6», Kany»ckaa obnactb, Cnac-lemeHcKuiA paiioH, c. Yunnseso (MOY Yunnsesckan
COLU) apoB ecTecTBEHHOM B/IaXKHOCTU (bepesa, ocuHa) 1 TBepaoToNMBHOrO 6pmketa 3A0 «IHBUMA Tpynn».

MacnopT Ha KOTEN (NpunosKeHue 1), cyTouHble BE4OMOCTU He BeAyTCA, PEMOHTHbIN KypHan He BeaéTcA.

BblpaboTaHHOE Tenso NpeAHa3sHAYeHO ANA WKO/bl, PAaCNONOXKEHHOW B €. Yunaseso.
B pe3yabTaTe NpoBeAEHHbIX UCMbITAHUI ONpPeaeNeHHO:

1. KonM4yecTBO BbIPabOTaHHOW TENNOBOW IHEPTUMN,

2. KNA koTtenbHoro arperata,

3. Tennosble NOTEPM KOTAA M YAE/NbHbIE PACXOAbl YCIOBHOMO U HAaTYPasIbHOro TONAMBA,

B TexHMYecKom OT4YETe NpecTaB/eHbl BCe HE0BXoAMMble AaHHble AN 06 bEKTUBHOIO CPAaBHEHUA
aHanu3a apHeKTMBHOCTU UCMO/b30BaHMA TOTO UM MHOTO BUAA TOM/IMBA, @ TaKKe ANA pa3paboTKu MeponpuaTuHii
no fanbHelLwei 3KOHOMMM TONAUBA U TENNOBOI SHEPTUMN.

CaenaHbl BbIBOAb! O BO3MOXKHOCTU 3 EKTUBHOM IKCMyaTaumMm KoTaoarperata npy UCNoNb30BaHUN B
KauecTse Tonimea TopdpsHoro 6pmnKeTa 3a CHET TOrO YTO:

Pacxop, 6pukeTa, B nepecyete Ha 1 ToHHy YcnosHoro Tonausa (T.y.T.) Npy UAEHTUYHBIX YCIOBUAX, MEHbLLE APOB
Ha 27,4 %

Mpw TEKYLMX 3aKYNOYHbIX LieHax CTOMMOCTb 1 [Kan BbipaboTaHHOTO Tena, NPy CKUraHUU TopPaHOro BprKeTa, MeHbLLE YeM NpU
CUraHuM apos Ha 1,97 %*

Mpy cONOCTOBUMbIX PbIHOYHBIX LleHax CTOMMOCTb 1 [Kan BbipaboTaHHOrO Tensa, NPy CUraHUM TopdAaHOro 6puKkeTa, MeHbLLEe Yem Npu
CXKuraHmm apos Ha 40,3 %

B nepec4yeTte Ha cpegHepblHOYHbIE UeHbl:

MokasaTensb [poBa ecTecTBeHHOMN BAAXKHOCTM TopdaHO! TONAUBHbIA BpuKeT
~2200 py6./ToHHa

(~1200 py6./m*) 4500
BKAtoueHa cToMmocTb pacnuna ~200 py6./m3

CpeaHepblHOYHaA CTOMMOCTb TOM/IMBA C
YYETOM [IOCTaBKM [0 KOTENbHOM, py6/T.

CroumocTb 1 [Kan BbipaboTaHHOrO Tenna
(TonnusHasA cocTtasasaowasn), pyb.
CTOMMOCTb TOM/IMBA Ha BECb OTOMUTE/bHbI
nepuoga, pyb.

3260 1915

132 000 78 845

* CTOMMOCTb POB €CTECTBEHHOM BNAKHOCTM 3HAUYUTE/IbHO HUXKE CPeAHEPbIHOYHOM CTOMMOCTM 1 cocTasaseT 600 py6. m3.
(CpeaHepbiHOYHAsA CTOMMOCTb B KaslysKcKoi 061aCTi 4pOB eCTeCTBeHHOM BAaxHOCTM cocTasaseT 1200 py6. 3a m3)
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I. Knamkasa xapakmepucmuka ob6vekma

[JencTBytoLLan KOTeNbHaA, Ha KOTOPOI NPOBOANANCH UCTbITaHNUA (Puc.1), pacnonoxeHa B Kanyckoin
obnactn, Cnac-[lemeHckom paiioHe, n. Yunnaeso (MOY Yunnsesckasa COLL) cay»KuT ana BblpaboTKu ropaden
BOAbl Ha HYXAbl OTOMNEHMA WKonbl. Foa BBOAA B 3KcnayaTaumio 1981, cxema KOTe/NbHOW OAHOKOHTYypHas,
NPOTAXEHHOCTb TEMIOBbLIX ceTe B 2-x TpybHOM mcnonHeHuu pasHa 200 m, npucoeguHeHHas Harpyska 0.1

kan/yvac.
XapaKTepucTUKa KoTeIbHOM
CucTema TennocHabKeHus 3akpbiTan
MpOTAXKEHHOCTb TEN/IOBbLIX CETEN B ABYXTPYOHOM
NUCNONHEHUN 200 m
Bupa tonnavea [pOBa eCTeCTBEHHOM BNAXKHOCTU (6epesa, ocMHa)
Hanuume IBC (ropsuee BogocHabKeHue) Het
Hanunune XBO (xMmmnyeckne BOA00UHNCTKM) Het
Pacxog Tonamea (yctHaa nHpopmaums) 90 m3 (yyet He BegeTca)
Hannune NnpoeKkTHOM JOKYMEHTauum Het
Hannuume cyTouHOM BEAOMOCTH Het
Hannune onepaTtMBHOro, pEMOHTHOIO XypHana Het
MepcoHan:
Konnuectso yenosek 3
Mo cmetam 4
CpeaHsas 3apaboTHas nnaTa 5400
MocnegHWMn KaNUTaNbHbIA PEMOHT HeT gaHHbIX
loa BBOAA B 3KCM/yaTALMIO 1981r
NoTtpebutenu 34aHune WKonbl

B KOTe/NbHOWM yCTaHOB/IEHbI ABA KOT/a «BoaorpenHblit YyryHHbI KoTen «YHuBepcan 6». Oba KoTna B paboTe.
UcnbiTaHma npoBogununck Ha Kotae Ne00361. Mpu atom KoTén Ne 00177 He paboTan. TexHMYecKas LOKYMeHTauus
Ha KOT/Ibl MpuAaraeTcs.
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Puc.Ne2.dotorpadumsa KoTaa, Ha KOTOPOM NPOBOAMANCL UCMbITAHMA

B KauecTBe ceTeBOro Hacoca ucnonbsyertca mogenb K 20-30. B konnyectse 1 wr. (Hacoc Nel- B paboTe, Hacoc
N22 —AeMOHTUPOBAH) CO CAeAYIOLWMMM NapamMeTpamu:

MouwHocTb agBuratena-4
MpounssoantenbHocTb-20
Hanop —30
Mpu npoBefeHUN UCMbITAHUA Ha KaXXA0M U3 BUMAOB TOM/IMBA MCNOJ/Ib30BANICA OOUH U TOT e CeTeBOM Hacoc.
TexXHUYecKme xapaKTepUCTUKM UCMOIb3yeMOro Hacoca npuseseHsbl B Tabanue Nol.
Tabnunua Nel.

TexHuyecKkue xapakrepuctuku arperatos K

HomwuH. [onyckaemblit CUHXpPOHHanA MouwHoCTb Dy Dy
Mapka pacxoa, HomuHHA | KaBMTALMOHHbI | YacToTa BpaLy., aneKrtpoasura | Macc | BcacbiB. | HarHer.
Hacoca m3/uac nop, m i 3anac, m 06/MuH Tens, KBt a, Kr , M , MM
Hacoc K
818 8 18 3,8 3000 1,5 58 40 32
Hacoc K8
18 8 18 3,8 3000 2,2 61 40 32
Hacoc K
2018 20 18 3,8 3000 2,2 61 50 40
Hacoc K
2030 20 30 3,8 3000 4 78 40 40
Hacoc
K20 30a 18 25 3,8 3000 3 72 40 40
Hacoc K
45 30 45 30 4,3 3000 7,5 133 80 50
Hacoc K
45 30a 35 22 4,3 3000 5,5 119 80 50
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Mpwv ncnbITaHUK BbIM 06HaPYKEHBI MPOTEYKM BOAbI M OTKPbITbIE BpalLatoLlmMecs mexaHusmbl (Prc.Ne3).

Puc.Ne3.dotorpadua ceteBoro Hacoca K 20-30

Il. Ycnosus nposedeHus ucnbimaruli

1. Tonauso :

- lpoBa ecTecTBeHHOW BNa*KHOCTU (bepesa, ocnHa) BnaxkHocTb 50%

- TopdAHON 6pUKeT — OTYET 06 MCMbITAaHUKM BbINONAHEH UCMbITaTeNbHOM nabopatopun (MJ1) OAO «LlaTypcKas
panoHHas MHCMNeKumMaA no Kayectsy Topda» ot 19.10.2012r. Mpoussoautens — 3A0 «IHEUMA Ipynn».

2. NpepBapuTenbHas YUCTKA KOTAA (TOMKKW U NOAKONOCHUKOBOW 30HbI).

3.MpoBeseHNe UCMbITAHUI HA OLHOM W TOM Ke KOTe/NbHOM arperate C UCMO/b30BaHMEM OLHOrO W TOro e
ceteBoro Hacoca K 20-30.

4.Mcnonb3oBaHMe PaBHOro KOMYeCTBa (Maccbl) ApPOB eCcTecTBEHHOM BAAXHOCTU U TopdaHoro bpukeTa.

5. MNpoBeaeHne ncnbiTaHUI : BblBOA KOTNa Ha HOMUHAMBHBIN PeXMM PaboTbl, OKOHYaHWE IKCMEepPUMEHTa nocse
nageHua TemnepaTtypbl TensoHocuTena 6onee yem Ha 1 C°.

Llenb npoBeaeHna ncnbiTaHui:
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MpoBecTn cCpaBHUTE/IbHbLIN aHANMU3 MO CKUTAHUIO APOB ECTECTBEHHOM BNAXKHOCTM U TopdsaHOro 6puketa wu
chopmynnpoBaTb BbIBOAbl C TOYKM 3PEHUA IKOHOMMYHOCTU CHMFAHUA OaHHbIX BUAOB TOMAMBA, a TaKMXKe
LenecoobpasHOCTM MCNONb30BAHWA aHaIM3a TONIMBA Ha AAHHOM arperate ¢ y4ETOM MECTHbIX YC/IOBUNA.

Coctas cneunanmnctos OO0 «TEMJIOTEKAY, NpoBOAUBLUMX UCMbITAHUA:

1. Edpemos A.B.- buo-NHxeHep
2. Anekcees I'.0. nHeHep TeNAOTEXHUK
MpeAacTaBUTENN OT KOTE/IbHOW:

1. XyHngxrypya [.K.—3aB. Xo3zancteBom MOY Yunnsesckaa COLL
Mpunb0opbI, NCNONb30BaAHHbIE NPU UCMbITAHWUN:

1. Tla3oaHanusaTop.
2. Mupomertp.
3. Becbl npomblwneHHbIe.

Ill. Xo0 nposedeHus ucneimaHul

Mocne BbINOJHEHMA YCAOBUIA NPOBEAEHNIA UCMbITAHWUIA NPOU3BOAUTCA:
1.M3mepeHna maccbl 3arpy3Kku TONAMBa.
2.BblBO4 KOT/Ia HA HOMMHA/IbHBIN PEXUM.
3. U3amepeHue cneayowmx napameTpoB (Kaxable 30 MUHYT)
- TemnepaTtypa BoAbl B npAMom Tpybonposoae (Tnp.,OC)
- TemnepaTtypa Boabl B 06paTHOM Tpybonposoae (T06p.,0C)
- [laBNeHure BOAbI B npAamom Tpy6onposoge (Pnp.,krc/cm?)
- AaB/ieHne Bogbl B 0bpaTHOM Tpybonposoae (P06p.,Krc/CM2)
- TemnepaTtypa yxoAswmx razos (T yx.,’C)
- cocTaB yxogawmx rasos (NO, CO, CO,0,)

XapaKTepucTMK1M ApoB ecTeCTBEHHOM BAAXKHOCTU U TopdAaHoro 6pukera

A6CONIOTHOW TEN/AIONIONPOM3BOANTENBHOCTLIO TOMAMBA HA3bIBAETCA TO KOMYECTBO TennoTbl, KOTOpoe
Moly4aeTcs NPU NOJIHOM CrOPaHUM APEBECUHbI.

Bbiclwasa TennoTBopHas cnocobHocTb (BTC) apeBecuHbl onpeaenserca Kak CyMma TemnjoTBOPHbIX
cnocobHoCTeN Bcex ee OTAENbHO B3ATbIX XMMUYECKUX 3/1IEMEHTOB M BbluMCiAeTca No popmyne MeHaeneesa:
Q(BTC) = 81C + 300H - 260
rae C, H n O — npoueHTHoe coaepskaHue B TONAUBE yrnepoaa, BOAopoaa U Kuciopoaa

CocTtaB abcontOTHO Cyxol ApeBecuHbl A5 11060 Nnopoabl AepeBa:
49,5% yrnepogaa, 6,3% sBogopoaa, 44,1% kncnoposa
CoOTBETCTBEHHO, NOMYYUM:
Q(BTC)=81x49,5+300x6,3—26x44,1=4752.9 kkan/Kkr
OTkNoHeHnem Q(BTC) B 3aBUCMMOCTM OT NOPOAbI AepeBa ANA APOB MOXHO npeHebpeyb.
Bonee TouHoe onpeaenerHve Q(BTC) obpasua ApeBecUHbl NPOU3BOAMUTCA B NabopaTopHbIX ycioBUAX U byaert
BEPHO TO/IbKO A/ uccneayemoro obpasua.

MaccoBasa paboyas TennoTBOpHaA cnocobHocTb apesecuHbl (MPTC) onpepensetca no dopmyne
HapexAuHa 1 HaxoAUTCA B 3aBUCUMOCTM OT BNAXKHOCTU APOB:
[O/1 CBEXKE3aroToB/IEHHOMW APEBECUHbI, BAaXKHOCTblo 50...70%
Q(MPTC) =3870—45 x W = 3870 — 45 x (50) = 1620 kkan/Kr
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rae W — oTHOCUTeNbHaA BAAXKHOCTb ApPeBeCUHbI B MPOLLEHTaX.

Ne
n/n Mapametpbl [poBa ecrecTBEHHOI BNaXKHOCTU TopdaHoii 6puker
Hu3wan paboyas TennotTBoOpHas 4057
1 | cnocobHOCTb ,KKan/Kr 1620
2 BnaxkHocTb ,% 50 13,52
3 MnoTtHocTb (Kr/am3) 0,63 1,2
4 30/1bHOCTb, % 8,9 5,18
5 MaccoBasa gons cepbl ,% - 0,15
6 | NeomeTpuyeckme xapakTepucTnkn | HekanmbposaHHbIN Kpyrnak UunnHapuyeckoit dopmbl annHol 50-
TonAuBa ONMHHON 1200MMm 100 mm n gnametpom 78 mm
7 CToMmMocCTb 1 TOHHbI TONAMBA HA ~2000 (BKkNtOYan 3aTpaThbl Ha pacnun) 4500

obbekTe

Mocne npoBeAeHUA UCNbITaHUA Ha OAHOM U3 BUAOB TON/IMBA NPOU3BOAUNTCA:

1. I'InaHomeprM OCTaHOB KOTe/IbHOro arperata.

2. W3BneyeHue 30/bl U LWWIAKOB M3 TOMOYHOIO M NOAKONOCHUKOBOIO NPOCTPAHCTBA, U UX B3BELLUMBAHME.

IV. Ycnosua xpaHeHuUs monausa

1.[lpoBa xpaHATCA Ha OTKprTOﬁ naowagke pagom c OTOMUTE/IbHON KOTE/IbHOW noasepeHbl BO3,D,eVICTBVIPO

aTmocdepHbIX 0CagKoB.
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2. TopdaHoI BpUKeT NocTaBAseTCA aBTOTPAHCNOPTOM (Bo3morKHa ynakoBKa B bur-6er nav Hasanom)

V. Pacyémei

AHanus abiMoBbIX ra3os u onpeaeneHue KM kotenbHoro arperata meroaom obparHoro 6anaHca
1.Pacuét adppeKTuBHOCTU U36bITKA BO3AyXa
Mpu nNoAHOM CcropaHuM TonAMBa KO3GOMUMEHT WM3ObITKA BO34yXa pPaACCYMTLIBAETCS MO OTHOLIEHWIO a30Ta,
coAeprKalllerocs B Cyxux MpPoOAyKTax CropaHuu, K asoTy, COMYyTCTBYIOLWLEMY KUCNOPOAY, U3PacXo40BaHHOMY Ha ropeHue
Tonamea N, - N, CnepoBaTenbHo Ko3dduuMeHT U3ObITKa BO3ayXa

a=20,8/20,8-0, *K, - ayp+ K,

«=20,8/20,8-17,5*0,999=6,2 ( ApoBa eCTECTBEHHOI BNaXKHOCTK)

a=20,8/20,8-16,2*0,999=4,5 (topd. 6pukKer)

lpe:
K, -nonpaBouHbIit KOapdULMEHT (onpeaenseTca No puc. Oqp=ROmax/RO2 );

Onp- NPUBAMNKEHHOE 3HaUEHUe Ko3dduLMeHTa N3bbITKa BO3ayXa.
By

N
029 AN | ™
\\
0,98 \ M2

Y
e
0,97 \ ™

0,54

yavi

T

h
N
0,95
0,94 \\

101,21,41,61,8202.2 dnp
Puc. Tpaduk onpegenenma K,: 1,2,3 —cooTBETCTBEHHO BCE BUAbI TBEPAOIO TOMNANBA, XKUAKOE M ra3oobpasHoe ToNAnBo

2. MoTepu Tenna ¢ yxoaawmMmm rasamm
Momepu menna ¢ yxodawumu 2a3amu:
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, = f. (tyx _te.)’%

| co,

roe:

f—amnupnyeckuii koapdpuumneHT — ana gpos =0,61;
— ANA TON/IMBHbIX HpUKeToB =0,74;
t,x— TemnepaTtypa yXoAALmX ra3os 3a KOTi1om, 2C
t, — TemnepaTtypa Bo3Ayxa nepeg ropeskamu, °C
CO, — cogepaHune YyrneKkuUcaoro rasa B NpoAyKTax cropanmsa, %.

3.MoTepu TENNOTbI C XUMUYECKUM HEAOXKOTOM
MoTepu TENNOTbI OT XMMUYECKOW HEMOIHOTLI CrOPaHUA 418 BCEX BUAOB TBEPAOro TOMN/IMBA ONPEAENAETCA Kak

lomepu menaa om xumu4ecko2o Hedoxoaa:

_ ki1*co
% = CO, +CO’

%

roe:
CO, — copepKaHue Yr1eKncaoro rasa B NpoayKTax cropaHus, %
CO — copeprKaHune yrapHOro rasa B NpoAyKTax cropaHus, %.

roe k1- amnupuyeckmin KoadPpuLMeEHT, 3HaYEHNA KOTOPOro:

ONA TONMIMBHBIX DPMKETOB. ...uveeeveeererieeieeeereseresseesseesseesseeseeessesnsennns 74
ONA LPOB €CTECTBEHHOM BAAKHOCTM....veeereeeereereeeeeeeenseessessnesenas 61
ONA BYPDBIX YITIEM . ..uvieeieiiieeeeiieeectteeeeitreeeeiteee s eetbeeeessataeeeeataeseensaeas 90

4. MNoTepy TENNOTbI B OKPYKAIOLLYIO cpeay
Gs = qsHOM Q00 / Qgparkm %,7AE:

qs =0,29/(82,5*0,91/1000)*1,1=3,86 -gposa
g5 =0,29/(144*0,91/1000)*1,1=2,43 — TopdpaHom bpukeT

Osuom - NOTEPY TEMA B OKPYKAOLLYIO cpeay NpU HOMUHaAbHOW NPON3BOAUTENbHOCTH;
Q,.om - HOMUHANbHAA TENNONPOU3BOANUTENLHOCTDL (MKan/u);

Qgaxr - GaKTUUECKAA TENNIONPOU3BOANTENBHOCTL ([Kan/u).

Uskom NPUHUMAIOT N0 0606LLeHHONM KpuBoW (Puc. 7).

10
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Puc. 7 Tpaduk onpeaeneHns NoTepb B OKPYKaLOLLYHO cpeay

BesuMHa Nose3HO UCMNOJIb3yeMON Tena0Tbl UK TENI0BAaA MOLLHOCTb KOT/Aa
-3
Qk = GK *At *107, Tkan/u, rae:
GK — pacxof, Boapl Yepes KoTén, (bpanu no Hacocy)
At - pasHOCTb TemnepaTyp TeNJoHOCUTENA
QK =82,5- apoBa ecTecTBEHHOM BIaXKHOCTU
Qk =144-todpaHon bpukeT

5.YaenbHbIA pacxoa yC/I0BHOrO TON/IMBA Ha BblpaboTKy 1 MKan:

1 Kr ycnosHoro Tonsavea cootsetctyeT 7000 KKan, nam 7-10-3 Mkan. CnegosaTenbHO naeanoHbiv (npu KN4 = 100%)
yAenbHblIM pacxos yYCIOBHOIO TON/IMBA HA BblpaboTKy 1 Kan TennoTbl paBeH:

H,5=1/7*10°=142,857 xr y.1./TKkan

6. Onpegenenue KMNJ KotenbHoro arperata no o6parHomy 6anaHcy

KMZ KoTnoarperata 6pyTTo Npu o6paTtHOM BanaHce onpeaenseTcs Tak, PasHOCTb MeXay NPUHATbIM 33 100%
M3Pacxo40BaHHOM TEMNOTON U CYMMOM TEMNIOBbIX NOTEPb:

ﬁ6p= q:=100-( q2. qs. qs), roe:

g1 — No/e3HO Ucnonb3yemas TennoTa, %

g, — NOTepU TENAOTbI C YXOAALLMMM razamu, %

g3— NOTEPU TENNOTbl OT XMMUYECKOTO HeaoKora, %
gs — NOTepU TeNNOTbl B OKPYHKatoLLyto cpeay, %

ﬁsp =100-30,3-24,2-3,86=41,64% — Ha ApoBax
1 =100-19-20,6-2,43=57,97%- Ha TopsHOM GpuKeTe
7. YaenbHblil pacxoa HaTypasbHOro TONJIMBA Ha BbipaboTky 1 Mkan:

1 Kr HaTypanbHoro Tonaunea ( ApPOB eCTeCTBEHHOM BaXKHOCTKN) cooTBeTcTBYeT 1620 KKan, uam 1,620-10-3 Mkan.
1 Kr HaTypanbHoro Tonaunea (TopdaHoro 6pukeTa) cootsetcTByeT 4057 KKan, Unu

FOpuanueckuii anpec: 105122, r. Mocksa, lllenkoBckoe mocce, 10M 2a
WNHH 7719818214, KIIIT 771901001, OI'PH 1127746592599
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4,057-10-3 TKan.

CnepoBatenibHO, naeanbHblit (Npu KN4 = 100%) yaenbHblli pacxos HaTypa/ibHOro TONAMBA Ha BbipaboTKy 1 MKan TennoTbl
paBeH:

H, =1/1,620*10'3"'617 k2/lkan - [pOBa eCcTeCTBEHHOMN BNaXKHOCTM

H,, =1/4,057*10°=246,488 kr/Tkan - TopdaHOM GpukeT

MpaKkTnyecku:

H=H,/ rj,wﬁ” =617/ (41,64/100)=1481,7k2/[kan - [ApPOBa eCTECTBEHHOM BNAXKHOCTM

H=H,/ rj,wﬁp =246,488 / (57.97/100)=425.2 kz2/[kan- TopdsaHOK BpUKeT

fieo? —KN/, koTna

V. C800HaA mabauya pe3ynbmamos nposedeHus UcnolmaHuli no cxu2aHu 0pos
U mopgaHoz20 bpukema

CpaBHUTENbHbIA aHanu3 BeA&TcA No 11 oCHOBHbIM NapameTpam:

1.CpeaHAsa TemnepaTtypa BoAbl nocne Koma,OC

2.CpepgHaa TemnepaTypa BoAbl 40 Koma,OC

3.CpeaHss pasHMua TemnepaTyp (4o u nocne KOT}'Ia),OC

4.Macca TonAuBa, 3arpy>KeHHOro B TOMKY KOTAa, Kr

5.BbipaboTaHHan Tenn0Bas 3HePruna 3a Bpems NPoBeaeHUsA UCNbITaHWUI, KBT
6.Macca 30/bl, BbIrPyKeHHOW U3 TOMKK U NOAKONOCHUKOBOW 30HbI, KF
7.CpefHss YacoBas MOLLHOCTb KOT/a, KBT*y

8.KMNJA koTenbHoro arperata no obpatHomy 6anaHcy, %

9.CpegHaa TemnepaTypa yXo4aLmx raaoB,OC

10.CtomumocTb 1 M'Kan BbipaboTaHHOro Tenna (TonaneHas coctasaawowas),pyb.
11.CtoMmocTb TON/IMBA Ha BECb OTONUTENbHbIN Nepuoa, py6.

12
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Ne n/n Napametpsb! JlpoBa ecTecTBeHHOM BnaxHoctu | TOPdaHOMN bpuket

CpefHAA pasHMLUA TemnepaTyp (4o u nocne

1 0 5,5 9,6
KoTna), C (Harpes BoAbl)

2 CpefHaa TemnepaTypa BoAbl 40 KOTAA, °c 51,5 60

3 CpegHAaa TemnepaTypa BOAbl NOCAe KOTAa, °c 46 50,4

4 TemnepaTypa HapyXHOro Bo34yxa, °c -5 -5

5 Macca TonnmBa, 3arpy*KeHHOro B TOMKY KOTAA, Kr 190 190

6 BbipaboTaHHan Tennosa\vﬂ 3HepruA 3a Bpems 128 446
npoBeAeHUA UCMbITaHUN, KBT

7 Macca 30/1bl M WAAKa, BbIFPYKEHHOM U3 TOMKU U 8,9 5,7
NoAKONOCHNUKOBOW 30HbI, %

8 CpeZHAA YacoBas MOLLHOCTb KOTAa ,KBT*y 82,5 144

9 41.64 57.97
KNJ, koTenbHoro arperaTta no obpatHomy 6anaHcy, %

10 MoTepwu TeNNOTbI C YXO4AWMMM rasamu, % 27,3 19

11 30,3 20,6
MoTepn TeNNOTbI C XMMUYECKUM HEeA0KOroM, %

12 MoTepw TennOTbl B OKpY»KatoLwyto cpeay, % 3,86 2,43

13 CpegHaa TemnepaTypa yXxo4ALmx ra3os, °c 146 149

14 YaenoHblli pacxo Tonamea gaa BblpaboTku 1Mkan 14817 425.2
TENOTbI, KT

15 YaenbHblli pacxos, yCI0BHOMO TONAMBA ANA 3429 246 48
BblpaboTKKM 1MKan TeNNOTLI, Kry.T.

18 CtomocTb 1 TOHHbI TONAMBA C AOCTAaBKOM A0 ~1200 4100
KOTeNbHOM, py6. B TEKYLLUX LieHax (BKNtOYEHDbI 3aTpPaTbl Ha pacnu)

16 CroumocTb 1 Kan BbipaboTaHHOro Tenna 1778 1743
(TonnneHan coctaBaAwowas), pyb. B TEKyLWMUX LiEeHaX
CtommocTb 1 lkan BbipaboTaHHOro Tenna B

17 nepecyeTe Ha YCIOBHOE TOMAUBO, Py6. B TEKYLLMX 411,48 1020,1
LeHax

18 CTOMMOCTb TON/IMBA Ha BECb OTOMUTE/IbHBIN Nepuoa, ~72 000 ~69 929
py6. B TEKYLLMX LieHax

19 CToMmocTb 1 TOHHbI TONAMBA C AOCTAaBKOM A0 ~2200 4500
KOTeNbHOM, pyb. B cpegHEepPbIHOYHbIX LeHaX (BKAtOYEHDBI 3aTpPaTbl Ha pacnun)
CroumocTb 1 MKan BbipaboTaHHOro Tenna

20 (ronnueHan coctaBnsowasn), pyb. B 3260 1915
cpeAHepPbIHOYHbIX LileHaX

21 CTOMMOCTb TON/IMBA Ha BECb OTOMUTE/NbHBIN Nepuoa, 132 000 78 845
py6. B cpeaHEepPbIHOYHbIX LleHax

22 60 17
Pacxop tonnuea 3a otonut. Ce30H, T

23 13 9,9

Pacxop ycnoBHOro tonanea 3a cesoH. T.y.T.

13




000 «TEIIVIOTEKA»

FOpuanueckuii anpec: 105122, r. Mocksa, lllenkoBckoe mocce, 10M 2a
WNHH 7719818214, KIIIT 771901001, OI'PH 1127746592599
OKATO 4526358500

VIl.BbigoObl

Ha ocHOBaHMM NOYYEHHbIX AaHHbIX, TPOM3BEAEH PACYET OCHOBHbIX MAPAMETPOB, YKa3blBAOLWMX HA 3PPEKTUBHOCTD
TOMN/IMBA, M NPULLAN K CNeayHOLWUM BbIBOAAM:

MpumeHeHne TOpPAHOro TONAUBHOro 6puKeTa apdeKTMBHEE APOB €CTECTBEHHOM BNAXKHOCTU B cpeaHeMm Ha 27,4%

1. TemnepaTtypa TENJOHOCUTENA BO BPEMA UCMbITAaHWI NOC/AE KOT/IAa HA APOBax ecTecTBeHHOW BNAXKHOCTU NOAHANACH C
46° ao 57C°,a TopdAHOM BpuKeTe c 50,2C0 yBean4mnnaco 4o 69,8C0.

2. Pa3Huua cpegHe TemnepaTypbl Mexay NpaMbiM M 06paTHbIM TpybonpoBoAOM KOTAA NPU CUTAHMM TOPPAHOTO
6purKeTa BbiWwe Ha 4,1 °c

3. Macca ApoB ecTecTBEHHOW BAAXHOCTM U TOPPAHOrO GBPUKETa 3arpy*KEHHOro B TOMKY OA4MHaKoBa v pasHa 190 Kr.
Ka40ro Buaa Tonamea.

4. Mpwu cxkuranmm 190 Kr ApOB eCcTecTBEHHOM BNaXKHOCTU obpasoBanocb 17 Kr 30/bl, 4To cocTaBaseT 8,9% ot obuiei
Maccbl APOB €CTeCTBEHHOM B/IA’*KHOCTU, 3arPY*KEHHOTO B TOMKY.

Mpwu cxkurannm 190kr TopdpsaHoro 6puketa o6pasosanock 11 Kr 30/bl U LWIAKOB ,4TO cOCTaBAsAeT 5,7% oT obuiei macchl
TopdaHoro 6puKeTa, 3arpyKeHHOro B TOMKY KOTAa.

O bpukeTt
B Aposa

Macca o6pa3oBasLueiica
30Abl, Kr.

Monyyaetca:

Pacxog 6puKeTa, B nepecyete Ha 1 ToHHy YcnoBHoro Tonauea (T.y.T.), Npy paBHbIX YCA0BUA, MEHbLLE YEM APOB
Ha 27,4 %

* CTOMMOCTb A,pOB €CTECTBEHHOM BNAXKHOCTU 3HAYUTEIbHO HUXKE CpegHEePbIHOYHOM CTOMMOCTM B
cpeaHem Ha 200% u cocTtasnsaet 600 py6. m3. (CpeaHepbiHOUYHaAsA CTOMMOCTb B Kanyxckol obnactv apos
eCcTeCcTBEHHOM BAaXKHOCTM cocTasnaeT 1200 py6. 3a m3)
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5. CpefHAA YacoBaA MOLHOCTb KOTAA NPU CKUTAHUM  4POB eCTECTBEHHOM BAIAXXHOCTK cocTaBaseT 82,5 KBT*y, yto Ha
40,9 % meHblUe cpeHe MOLLHOCTY KOT/a Npu CkuraHum TopdaHoro bpukera.

160

140

120

100 O bpuker
80 W Jposa

60
40
20

MouwHoCTb, KBT

6. KoagpdpuumeHT nonesHoro AeicTBUA Npu CRUFAHUN APOB €CTECTBEHHOW BIA*KHOCTU Ha KoT/ie «YHuBepcan 6»
coctasnset 41.64 %; npu cxuUraHuu ToposaHoro bpuketa 57.97 %. CneposatesibHO Npu nepexoge Ha TopdsHOM bpuKeT
poct KMNJ coctasut 16,3 %.

O bpukert

B Aposa

KoadpuuymeHt nonesHoro
Aenucreua, %
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7. CpegHAa TemnepaTtypa yxo4AwmX AbIMOBbIX ra30B Mpu CKUraHUM  4P0B €CTECTBEHHOMW BIaXKHOCTH

fpadpuk Temnepartypbl yrogawmx rasos
. 400
@ 300 ~—~— -
x 250 == [JpoBa
I 200 .
S O == bpuker
g 150 —— e
£ 100
©
50
=
s 0
g 1 2 3 4
2
]
= Nepvop,
8. Pacxop Tonnmea Ha 1 MKan Bbipa6oTaHHOI TeNNOTbl COCTaBASET
Ha apoBax ecTecTBeHHOW BiaxKHOCTU- 1481, 7Kr.
Ha TopdpaHom 6pukete — 425.2 Kr.
1600
1400
1200
1000 O bpuker
800 B fipoBa

600
400
200
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9. CtoumocTtb 1 'kan BbipaboTaHHOro Tenna (Npu TeKyLWMX LeHax NOCTaBKU)
CtonmocTb 1 MKan BbipaboTaHHOrO Tenia Npu CKUraHUU  APOB eCTECTBEHHOW B/IaXKHOCTM cocTaBaseT 1778 pybnei, a
cToMMmOCTb TopdaHoro 6pukeTta 1743 py6., U3 pacyéToB BUAHO, 4TO cToMmocTu 1 MKan BbipaboTaHHOro Tenna npm
CKUFAHUM TopdsaHOro bpuKkeTa HUXKe Ha 4,9 % Yem NPU CHUTaHUM APOB CTECTBEHHOM BAIAXKHOCTH.

2000
1800
1600
1400
1200
1000
800
600
400
200

O bpuker
B Aposa

10.CTOMMOCTb TON/INBA HA BECb OTONUTE/IbHBLIN Nepuog, (NpU TEKYLUX LLeHAX NOCTaBKU) Npu CKUFAHUKM  4POB
€CTeCTBEHHOW BAXKHOCTU cocTasnseT 72 000 pybnei, uto Ha 2,88 % Bbllue CTOMMOCTM TOpdsAHOro 6puKkeTa Ha BeCb
OTOMUTENbHBIV Nepuoa,

80 000
70 000
60 000
50 000
40 000
30 000
20 000
10 000

O bpuker
B Aposa

CToMmocTb 1 TOHHbI  APOB ecTecTBEHHOM BAaxHocTM ~1200* pybneit (c yueTom 3aTpaT Ha pacnui), 1 ToHHa TopdAHOro
6pukeTa -4100
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11.CtoMmocTb TON/IMBA Ha BECb OTONUTE/NIbHbIA Nepuoa, Npu cpeaHepPbIHOYHO CTOMMOCTY TONINBA.
Mpw CXKMUraHUM  [POB ecTeCTBEHHOM BAaXHOCTM cocTasaseT 130 000 pybneit, yto Ha 40,3 % Bbile CTOMMOCTH
TopdAHOro 6pMKeTa Ha BECb OTOMUTE/IbHbIN NEPUOA.

140 000
120 000
100 000 O bpuker
60 000
40 000
20 000
0
B nepecuyeTe Ha cpegHepPbIHOYHbIE LieHbl:
MokaszaTtenb [poBa ecTecTBEHHOM BNAXKHOCTU TopdaHoM ToNAMBHbIN BpUKeT
c ~2200 py6./ToHHa
eZiHepbIHOYHAA CTOMMOCTb
peanep (~1200 py6./m3)
TON/INBA C Yy4E€TOM L0CTABKM A0 4500
. BKitoueHa cToMmocCTb pacnmaa
KOTenbHOW, py6/T.
~200 py6./m3
CtoumocTb 1 Mkan BbipaboTaHHOrO
Tenna (TonAuMBHasA cocTaBaaAloLLan), 3260 1915
py6.
CtonmocTb TOPHMBa Ha Becb 132 000 78 845
oTONUTENbHbIN Nepuoa, pyob.

VIl.Crnucok ucnone3zyemol numepamypol

1. MeToguyeckne yKasaHMA MO MNPOBEAEHUIO 3SKCMYaTaLUMOHHBIX MCMbITAaHUA KOTE/IbHbIX YCTAaHOBOK A/1A OLLEHKM
KauyecTBa pemoHTa. [aTta BBeaeHua 2000-04-03 PA3PABOTAHbI OTKpbITbiIM akuuoHepHbiM obliecteom "®dupma no
HanajaKe, COBEPLUIEHCTBOBAHMIO TEXHOIOTUM U 3KCNyaTaLMm SNEKTPOCTaHUMI u ceTeit OPIP3C"

2. KoTnbl cpegHeit 1 Manoi MOLHOCTU M TOMOYHbIe ycTpolicTBa. OTpacneson Katanor. — M.: HUM3nHpopmaHepromady,
1983.

3. NMpeobparkeHcKuid, B.M. TensoTexHMYecKne nsmepeHns n npubopsi.

4. TennoBoi4 pacyeT KOTeNbHbIX arperatoB (HOPMaTMBHbIA MeTog) M.: dHeprua, 1973.

5. PaBuy, M.b. YnpolieHHaa meToAMKa Tena0oTeXHUYecKnx pacyeTtos. N3-8o0 Akagemmn Hayk CCCP, 1961 r.
6. Mekkep, A.J1. TexHnyeckme pacyeTbl N0 NPUBEAEHHbIM XapaKkTepucTukam. — M.: SHeprua, 1977
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