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Ha COOCTBEHHBIC HYK/bI KOTEIHHON, PACX0/I0B TOILJINBA, JIEKTPOIHEPTUH U BOJBI HAa BEIPAOOTKY
TEMI0TH HCTOYHHKAMHU.

[IpuBeaeHbI MPaKTUYECKUE PEKOMEHIAIMU U BCTIOMOTATEIbHBIE MaTEPHAIIBI JJIsl IIPOBEACHUS
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1. OBIME INOJIOKEHUSA

1.1. Hacrosimue MeToAMYECKre YKa3aHus peIHa3HAYCHBI IS HCIIOIh30BaHMS PAOOTHUKAMU
KOMMYHAJIbHBIX  TEIUIODHEPIeTUYECKUX  MPEANPHUATHI NpU  TEeKylmleM IUIAaHUPOBAaHUU
NOTPEOHOCTH B TOIUTHBE, AIEKTPOIHEPTHH U BOJEC AJISI BEIPAOOTKH TETIJIOTHI.

1.2. Meroauueckue yka3zaHUsi MOTYT ObITh MCIOJIb30BAHbI KWJIMIIHBIMUA HPEIIPUITUIMU U
MYHHUIIMITATGHBIMA OPTaHU3AlUSIMHA JJIs ONPENENICHUs MOTPEOHOCTH B TEIUIOTE IS HYXKI
OTOIUICHHUSI, TOPSAYETO BOJAOCHAOKEHUS U BEHTHISLUHU JUISl )KUIIBIX U OOIIECTBEHHBIX 3/aHUN U
pa3paboTKU MEPOTIPHSTHIA TTO SHEPTOCOEPEIKEHUIO.

1.3. HopmatuBHbBIE pacxojibl BOJBI M TEIUIOTHI CIEIYyEeT paccMaTpUBaTh KaK MaKCHMAaJbHO
JOMYCTUMbBIE TIPU HOPMAIBHBIX YCIOBUSX OKCILTyaTalldd CHCTEM OTOIUICHHS U TOPSYEro
BojlocHaOeHus. [lpu mpeBbllIeHMH pPacxXxoA0B BOABI M TEIUIOTHI HEOOXOIUMO OIpPENEIUTh
MPUYMHBI TIEpepacxoia U 00eCreYnTh MEPONPUATHS TI0 €r0 JMKBUIAIMH 33 CUET MOBBIMICHUS
YPOBHS 3KCITyaTaluu. MeponpusarTus, NPUBOAALINE K CHUKEHHIO BEJIMYMH pacxoja BOJBI U
TEIUIOTHI, HI)KE HOPMATUBHBIX MPU 00eCrieYeHUH KOM(POPTHBIX YCIOBHMA MPOKUBAHUS KHUTEICH,
OTHOCSITCS K pa3psly SHEpProcOepeKeHusl.

1.4. Yyer xonuuecTBa PeaqTu30BaHHON TEIUIOTHI JOKEH MPOU3BOAUTHCS MPUOOPAMH B TOUKE
yueTa Ha TpaHuIle pasjiena TeIIoBbIX ceTei. [loTepu TemaoThl TEMIOBBIMU CETSIMU OTHOCSITCS Ha
CYeT CTOpPOHBI, Ha OamaHce KOTOPOW HAXONATCA TEIUIOBBIE CceTH. lloTepu TEmIoTHI
TEIUIONPOBOAAMH, MTPOJIOKEHHBIMU B MOJIBAJIC 3AaHUM, CIelyeT OTHOCUTh Ha CUET NMOTpeOuTenen
MPOMOPLHUOHAIEHO HATPy3KaM 3IaHU, TOIKIIOUYCHHBIM K TEIUIOMPOBOIAM.

1.5.Tlepen nmpoBeAcHUEM pacueTOB MOTPEOHOCTH B TETUIOTE JOJKHA OBITh MPOBECHA OIIEHKA
JOCTOBEPHOCTH  HMCXOMHOW  WH(GOpMAIMU:  TPOEKTHBIX  TEIUIOBBIX  HArpy30K  TIpH
HEHTPaIN30BaHHOM TEIJIOCHA0KEHNUH, 00bEMOB 3/1aHUM, KOJIMYECTBA KHUTEJeH, 00ecreueHHbIX
[EHTPATN30BaHHBIM TOPSYUM BOJJOCHA0KEHHEM, TUAMETPOB M MPOTHKEHHOCTH TPYOOTIPOBOIOB
TEIUIOBBIX CeTell, HaxoasAuXcs Ha OanaHce MOTpeOUTeNs U Tp.

1.6. Hacrosaume MeTtoanueckue yKa3aHUs BBITYCKAIOTCS B3aMeH «MeTOINYEeCKUX YKa3aHUH
[0 OINpEAeNCHUI0 pPacxXxoJ0B TOIUIMBA, DJEKTPOIHEPTHHM W BOABI Ha BBIPAOOTKY Termiia
OTOMUTENILHBIMU ~ KOTEIhbHBIMH ~ KOMMYHAQJIBHBIX  TEIUIODHEPTETHUECKUX  MPEATPUATHII»
paspabotanubix ¥ u3nanHbix ['YIT AKX um. K. [Tamdunosa B 1994r.

2. OMPEJAEJEHUE KOJIUYECTBA NOTPEBJISAEMOM TEILIOTHI

KonugectBo morpediasiemoit tertotsl, I'J[x (['kan) onpenensiercs mo Gpopmyire:

Q:wm = EQMM ; (21)

r7ie Quomi - KOJMYECTBO TEIUIOTHI, MOTPEOIIIEMOE I-M TOTPEOUTEIEM;



N - KOJIMYECTBO MOTpeOUTENeH.
[Torpebnsiemass TemsaoTa CKJIAAbIBa€TCd M3 KOJUYECTB TEIUIOTHI, TPeOyeMOW Ha HYXJbI
OTOTUICHHSI, BEHTHISIIIMK U Topsidero BojocHaoxkenus, ['Jx (['kan):

Qnomi = Qom + QV + Qh: (22)

rae Q,, - KOJUYECTBO TEIUIOTHI, TpeObyemoe st otorutenus, I'Jx (['kan);
Qv - KOJIMYECTBO TEILTOTHI, TpeOyemoe st BeHTusiiuu, )k (['kan);
Qh - KOJIMYECTBO TEILIOTHI, TpeOyeMoe i Hy»K 1 ropsiaero BogocHadxkenwust, ['/x (Ckan).

2.1. OMNNPELQEJIEHUE KOJIMYECTBA TEI/1I0Tbl HA OTOIJIEHUE

2.1.1. KomnuectBo termiotel, I'JIx (I'kam) 3a pacdyerHslii mepuona (Mecsil, KBapTaji, roj) B
o01IeM ciydae omnpeensercs mo popmye:

0, =360, 7 o

L 7L, (2.3)
— f’i _f’m
Q:J _Qﬂmﬂx — Za24
£~ 1, (2)3
rie Qymax- MaKCHMaJIbHBIH TEIUTOBOM MOTOK (TEIIOBast Harpyska) Ha otorutenue, MBT (I'kain/y);
ti - cpeaHss pacdyeTHas TeMIeparypa BHYTPEHHErO BO3JyXa OTAIUIMBAEMBIX 3aHUM,

MpUHUMAETCS: JUTsl KUIbIX 31annid 18 C miis pailloHOB ¢ pacueTHON TeMmepaTypor Hapy>KHOTO
Bo3ayxa Boime - 31 T, 20 T nns palloHOB ¢ pacyeTHOH TeMIlepaTypoil HapyKHOTO BO3AyXa
amwke - 31 € [1], and HOBBIX 34aHWi, HMMEIONIMX IOBBIIMICHHBIC TEIJIO3ANUTHBIC
XapaKkTepucTuKu 1 mpuHmMaercs coorBercTBeHHO 20 m 22 C; mis rpakAaHCKUX 37aHUN B
3aBUCUMOCTH OT Ha3Ha4eHMs 371aHus 1o Taodm. 1 [Ipu. 1,

tm - cpenHss TeMmeparypa Hapy>KHOTO BO3yXa 3a pacdeTHbIN nepuoj], °C, mpuHUMAETCS s
wianupoBanust mo CHull 23-01-99[2], dakTrueckas - 0 JaHHBIM MECTHOM METCOCTAHIINHY;

t, - pacueTHas Temmeparypa HapYy>XKHOTO BO3Ayxa Il MPOCKTHpOBaHUs oToruieHus, °C,
npunumaercs nmo CHull 23-01-99[2] wiu mo CHull 2.01.01-82[3] (B 3aBHcHMOCTH OT Toja
MIOCTPOMKHU) I Hanbojee XOJIOJAHOW MATHIHEBKH obOecrmedeHHOCThi0 0,92 Miau 1Mo JaHHBIM
MECTHOU METEOCTaHIINY,

Z, - TPOJOIDKUTEIBHOCTh PabOThl CHUCTEMBI OTOIUICHHS 3a pPACYETHBIA IEepUoid, CYT.,
npuHuMaercss i wtaHupoanus no CHull 23-01-99 (mepwon co cpeiHed CyTOYHOM
TeMIeparypoii HapykHoro Bosayxa < +8 °C), ¢dakruueckas - 10 (aKTHUECKOM
MPOJOHKUTETLHOCTH PA0OTHI CHCTEMBI OTOILIICHHUS,

24 -poAOIKUTETHHOCTh PA0OTHI CUCTEMBI OTOTUICHHS B CYTKH, Y;

3,6 -nepeBoHOM K03 (PUITHEHT.

2.1.2.MakcuManbHBIN TEIUIOBOM MOTOK HA OTOIICHUE 3AaHUS Q,max TOJDKEH MPUHUMATHCS B
pacderax B COOTBETCTBHH C IPOEKTHOM JTOKyMEHTAIlMEH Ha TAaHHOE 3/IaHUE.

Jlnst 3manusi, TOCTPOEHHOTO 0 TUIIOBOMY MPOEKTY, MPHU OTCYTCTBUM KOHKPETHOTO MPOEKTa
JUISI OLIEHKM MaKCHMAJIbHOI'O TEIUIOBOTO IOTOKa Ha oTormicHue, MBt (I'kan/u), moxkeT OBITH
Mpou3Be/IeHa KOPPEKTUPOBKA IO THIIOBOMY IPOEKTY 10 hopMyIie:

Qomax = Qmoma>(ti - to)/(tmi - tmo)a (24)

rae 3Hauenns Q ymax t™, t™, COOTBETCTBYIOT TAHHBIM THIIOBOTO IPOEKTA.
dopmyna (2.4) crnpaBemvBa TPU OTKJIOHCHHWH PACUYCTHBIX TEMIIEPATyp OT IMPHHSATHIX B
TAoBOM TipoekTe B mpenenax 5 °C. Ilpum OOdbIIMX OTKIOHEHHSX pAcYeTHOE 3HAYCHHE
MaKCHMAaJIbHOTO TEIUIOBOTO MOTOKA JOKHO OBITh COTTIACOBAHO C pa3pabOTYMKAMU MPOCKTA.
2.1.3.Tlpu OTCYTCTBHMU MPOEKTHHIX AAHHBIX MAaKCUMAJIbHBIN TEIIOBOW MOTOK Q,max MBT
[['kan/4], MmoxeT OBITH OmpeelieH mo (GopMylie YKPYITHEHHBIX PacueTOB:

Qomax = aqOVH(ti - to)knm':l-oel 25)




2.1.4. KommuectBo temiotel Q,, [Jlx (['’kan), npu yKPpYmHEHHOM pacdeTe MOXKET
OTIPENIETATHCSA 110 hopMyJIe:

Q, = 3,8G,Vy (ti - tm)kan24Z,-10°; (2.6)
[Q, =2,V (& - tm)knn24Z,-10°], (26
B popmynax (2.9) u (2.6):
a - TOompaBOYHBIA KOA(DPUIIMEHT, YUMUTHIBAIOIIMK paliOH CTPOUTEILCTBA 3IaHUS,
npuHuMaercs o tabu. 2 [pun. 1;
O, - YyHACIObHAs OTONMTEIbHAs XapakTepucTHka s3manms mpu t, = -30 T, Br/(M>-°C)

[KKaJI/(M3-q-°C)], MPUHUMACTCS. ISl JKUJBIX 3aHUN 1o Tabnumam 3 + 5, nis 00IIeCTBEHHBIX
3MaHui 110 TabJI. 6, 71 MPOU3BOACTBEHHBIX 3/1aHui 1o Tabi. 7 [Ipui. 1,

Vy - 00beM 31aHus 110 Hapy)xHOMY o0Mepy Bbiie otMeTkd 0,000 fiag3emuas 4acth), M3;

Kom - moBbImaronmii  Ko3GQuIiMeHT s ydera IOTEPh TEIUIOTHI TEILUIOMPOBOAAMH,
NPOJIOKEHHBIMH B HEOTAIUTUBACMBIX MOMEIICHUSIX, MPUHUMaeTcs B coorBeTcTBuu co CHull
2.04.05-9% [ 4], paBubim 1,05;

tm - CpenHss TEeMIIEpaTypa Hapy»KHOT'O BO3JlyXa 3a pacueTHbIi nmepuo, °C.

[Totepu TEmIOTHI TPYOONPOBOIAMH, MPOJIOKEHHBIMH B HEOTAINIMBAEMBIX MOMEIICHHSIX, BT
[kxai/(4-M)], MOTYT OBITH OIIPEEIICHBI PACUETOM IO COOTHOIICHHUIO:

Q:me = x g;ijh
E (2.7
rae O - TEIIOBOM MOTOK OT i-ro TpybompoBoaa, Br/m (kkam/4-m), mpuHuMaeTcs mo Tabi. 8

[Ipun. 1,

li - IpOTSHKEHHOCTD ydacTKa i-ro TpyOoOoIpoBoa, M;

N - KOTUYECTBO YYaCTKOB.

2.1.5. BenmnunHa yaenbHOW OTOMUTEIBHON XapaKTEPUCTUKH (], MPU YKPYIMHEHHBIX pacyeTax
MOXeET OBITh YBEJIUYCHA!

JUTSL 31aHui o6erdeHHoro (bapauHoro) THmma u COOPHO-IIUTOBBIX J0MOB 70 15 %0;

JUTSE KAMCHHBIX 37JaHHI B MEPBBIM CE30H OTOIUICHHS, 3aKOHUYEHHBIX CTPOUTEIHLCTBOM B Mae -
uioHe, - 12;B utoHe - aBrycre - 20;B ceHTs0pe - 10 25 %;B TeueHne OTONUTEIHLHOTO CE30HA - 10
30 %;

JUIS 3JITaHWM, PACIIOJOKEHHBIX Ha BO3BBINICHHOCTSAX, y PEK, 03ep, Ha Oepery Mmops, Ha
OTKPBITOM MECTHOCTH, B F'OPOACKOM 3aCTPOMKE, HE 3AIIMILECHHONW OT CWIBHBIX BETPOB, IIPU UX
cpeaneii ckopoctr oT 3 10 5 M/c - 10 10 %;01 5 10 10m/c - 10 20 %;601mee 10 m/c - no 30 %;
CpeHsIsl CKOPOCTh BETpa 3a OTOMHTENbHBIN nepuoa npuauMaetcs mo CHull 23-01-99(2] um
110 TaHHBEIM MECTHOM METEOCTaHIUH.

2.1.6. HapyxHblii cTpouTebHbI 00beM (HAA3EMHBIN) Uil 37JaHUA €  YepIAYHBIMU
MEPEKPBHITHAMHU OTNPEILISICTCS YMHOKEHHUEM TUIOMIAIN TOPU30HTAIBHOTO CEUEHHs, B3STOTO IO
Hapy>XHOMY OOBOJy 3/aHHS Ha YPOBHE MEPBOrO ATa)ka BHINIE ITOKOJS, HA TOJHYI BBICOTY
3MaHMs, W3MEPEHHYIO OT YPOBHS YHCTOrO IIOJIa TEPBOTO JTaka 1O BEpXHEH IUIOCKOCTH
TEIUIOU30JSIIIMOHHOTO CJIOS YePIAavYHOTO MOKPBITHS; NP IUIOCKUX, COBMEIIEHHBIX KPBIIIAX - J0
CpEeIHEe OTMETKH BepXa KPHIIIIH.

[Ipn wu3MepeHHH HapYXHOTO CTPOUTEIHHOTO 00BEMa HE YUYUTHIBAIOTCS BBICTYIAIOIINE
APXUTEKTYpPHBIC JI€TaTl U KOHCTPYKTHUBHBIE JIEMEHTHI, IOPTUKHU, Teppachl, OAIKOHBI, 0OHEMBI
NpOE370B U MPOCTPAHCTBA IMOJ 37aHHWEM Ha omopax (B YHUCTOTE), a TaKXKe MPOBETPUBACMbBIC
MIO/ITIOJIBSI TTOJT 3JaHUSIMHU, POEKTUPYEMBIC JUTS CTPOUTEIBCTBA HA BEUHOMEP3IIBIX TPYHTax [1].

2.1.7. KomnuecTBO TEILUIOTHI Ha OTOIUIEHHME 3JaHHAS YacTH 3JaHUS WJIH OTOEIHHOIO
noMetienus, /[ (kkan), B 00IIEM CiTydae onpeaesercs mo Gopmyie:

Qom = Qmp + Qinf - (Q6b1m + Qins)(P, 2&)

rae Qy,, - PaCX0ox TEINIOTHl Ha BO3MEILCHUE TPAHCMUCCHOHHBIX IIOTEPh TeILIOTHI, KJ[K (kkai);




Qinf - pacxoj TEIJIOTH HA TMOJOTPEB HMH(UIBTPYIOIIETOCS BO3AyXa B MoMemeHus, KJDx
(kkan);

Qpyum - BHYTPCHHUE OBITOBBIC TEIIOBBIICIICHUSI OT TEXHOJIOTHYECKOr0 000PYI0BaHHUS, JTFOACH
u mp., kJ[x (kxan);

Qins - TEIUIOMOCTYIUICHUS Yepe3 OCTEKICHHBIC MMPOEMBI 3a CUeT WHCOoIIuH. KJx (Kkan);

¢ - KOd(PUITMEHT, YIUTHIBAIONTUN CIOCOOHOCTh OTPaKIAIOIIMX KOHCTPYKIIUH MOMEIICHUI
3aHKU aKKYMYJIHPOBATh WIIM OT/IaBaTh TEIUIOTY, IpUuHHUMaeTcs paBHbiM 0,8.

Pacxoq  TemioTel Ha  BO3MEHICHHE  TPAHCMHCCHOHHBIX — MOTEPh  OTPaXKIAFOIHMMU
KOHCTPYKIMSMH M Ha HArpeB WHPHUIBTPYIOIIErocs Bo3ayxa (depe3 OCTEKICHHbBIC TOBEPXHOCTH,
JIBEPH, HEIUIOTHOCTH M T.JI.) 3aBUCHT OT TEMIIEpaTypbl HApPYXXHOTO BO371yXa, OBITOBBIC M
WHCOJISIIHOHHBIC TEIUIONOCTYIUICHHS - HE 3aBHCSIT.

2.1.8.3HaueHne yIeIbHONH OTOMUTENBHON XapakTepuctuku 0, Br/(v>-°C) (kxan/(m3u-°C)],
JUTS 9aCTH 3JIaHHs WM OTAEIBHOTO MOMEIIEHHs (3aHMMaeMOro apeHIaTopamMu) MOKET OBbITh
paccuuTaHO B COOTBETCTBHM C  XapaKTEPUCTHKAMH  OTPAKAAIONIMX  KOHCTPYKIIMI
paccMaTpHBaEMOro 3AaHus IO GopmyIe:

_ KA
da = -
% (2.9)
Km =Ky + Kin, (2.10)

B popmynax (2.9) u (2.10:
Km - oOmmii mpuBeneHHBIN KOB(zb(l)I/IHI/IeHT TEIJIONEepeIadll COBOKYITHOCTH OTPaKIArOIINX
korcTpykiumii. Br/(m%-°C) [kkan/(a-m°-°C);

K, - TIpHUBENEHHBI TPaHCMHCCUOHHBIN Koaqz)(bHuHeHT TEIJIONEepeIadl  COBOKYITHOCTH
OTPaKIAIONINX KOHCTPYKIIUH, Br/(m%-°C) [kxan/(u-m?-°C);
Kint - mpuBeaeHHBIH WHQHITPAHOHHBIA (YCIOBHBIN) KOI(D(HUIIMEHT Terionepeaayun

COBOKYITHOCTH OTPaXKIAI0IINX KOHCTPYKIuii, BT/ (M2-°C) [xxan/ (q-M2-°C);

A" - 061mas momanae OrpakkIalIuX KOHCTPYKINH, M7,

V, - 00BeM TTOMEIIIEHHi 10 HApyKHOMY 00Mepy, M.

2.1.9. [IpuBeneHHBI TPaHCMHUCCHOHHBIN Kod(hduiment Ttemronepenaun K, Bt/(M?-°C)
[kKan/(a-m*-°C), onpeaensieTcst o popmyiie:

x, =[§4ff\’i ]/éﬂz 12)

rme A - IUIOHMAIh SJIEMCHTOB OrPAKMAONIMX 3JaHUN. CTEH (32 BBIUETOM OCTCKJICHHBIX
IUIOINAICH), 1MoJIa, OKOH, JABEpEeH U JIp., M

R - npuBeneHHOE CONMPOTHBICHHE TEILIONEpEaadye OrPaKIAONIMX KOHCTPYKIHUH 31aHMS,
(M?-°C)/Br [(u-m?-°C)/kxan].

IpuBeneHHOE conpoTusieHne Temonepenade R, (M2 °C)/Br [(u-Mm*°C)/kkan], onpexensercs
no ¢opmysre:

1 1
R=—t R+ —,
<5 “a (2.12)
e ag, a, - KO3(POUIMEHTH TEIIOOTAaYH COOTBETCTBEHHO BHYTPEHHEH M HapYKHOU

[IOBEPXHOCTEH Orpaxiarouux KoHerpykumi, Br/(M*-°C) [kkan/(u-m?-°C)], NpUHHMAIOTCS 110
taba. 10 [pun. 1 [5];

Ry - TepMHUUYECKOE CONPOTHBICHHE OrpaXaaroeil koncrpykuun, (M2-°C)/Br [(u-m?-°C)/kkai].
g
B =3t
31y (2.13)

rze Oj - TOJNIIUHA OJHOPOJIHOTO CIIOS, M;



Ai - pacyeTHbIi KO3(D(DUIMEHT TEIUIONMPOBOTHOCTH MaTepuaia cios, Bt/(M:°C)
[kxan/(a-m-°C)], npuaumaetcs o npunokeruro 3* CHull 11-3-79** [ 5] winu mo cnpaBoYHBIM
JTAHHBIM;

N - KOJUYECTBO OJHOPOIHBIX MOCICIOBATEIBHO PACIOIOKEHHBIX CIIOEB OrpaXKIaromieh
KOHCTPYKIIUH.

[Ipu onpenenennn Ry oM KOHCTPYKIIUH, PACTIOIOKEHHBIE MKy BO3IYIITHON MPOCIONKOH,
BEHTWJIMPYEMON HApyKHbBIM  BO3JYyXOM, U Hapy>XHOM IIOBEPXHOCTBIO  OrpaKIarolein
KOHCTPYKIIUH, HE YUUTHIBAKOTCS. _

2.1.10.ITpuBeneHHAass BO3TyXOMPOHUIIAEMOCTD, gm'nf, KI‘/(MZ"-I), ornpeaensercs mo hopmyie:

W] 3
] 4z
| il ll
400 FlAR | AR ] 4P
wo_ R Ry R} RS

] ] Z

A4 (2.14)

rae Ay, Ar, Aq - TUTOIIAAb OTPaKIAIOIINX KOHCTPYKIMH COOTBETCTBEHHO CTCH (32 BBHIYETOM
OKOH, JIBepeii), OCTEKJICHHBIX TPOEMOB, JIBEPEH, Mz;

R, RaF, Rad - CONPOTHBJICHHE BO3IYXONMPOHHUIIAHUIO OTPAKIAIONINX KOHCTPYKITUH
COOTBETCTBEHHO CTCH (32 BBIYETOM OKOH, JBEpEi), OCTCKJICHHBIX MPOEMOB, JABEpEi,
(M?-u-TTa)/xr, npunnmaercs o CHull 11-3-79% [5];

AP - pa3HOCTb naBieHMI BO3/lyXa Ha HApY>KHO! U BHYTPEHHEHN MOBEPXHOCTIX OIPakIaroLIUX
KOHCTPYKIIUI Ha paccMaTpuBacMoM 3taxke, [1a, onpenensercs mo ¢popmyie (2.15;

AM™ - cymMMapHas MIoIanah orpaxaalonuX KOHCTPYKIMH, M-,

AP, =10Ila

AP = 0,58 (y, - v) + 0,03,W7, (2.15)

rae: H - Beicora araxa, M;

Y Vi - ACIBHBIHA BeC COOTBETCTBEHHO HAPYXKHOTO M BHYTPEHHEro Bo3ayxa, H/m;

W - CpefHsIsI CKOPOCTh BETpa 3a OTOMHTENBHBIA MEepHo, M/C, MpUHUMaeTCs 1o [2] win 1mo
JTAHHBIM MECTHOM METEOCTAHIINH.

2.1.11. Onpenesnenre UPUBEACHHOTO HH(DHUIBTPAIIMOHHOTO (YCIOBHOTO) Kod(hduIeHTa
TEIUIONEPEIayll COBOKYITHOCTH OTPaKIAIONNX KOHCTPYKIUU Kins,. Br/(M%-°C) [xxan/(u:m*°C)],
MIPOU3BOAUTCS IO popMmyIie:

Kint = 0,280 "ck; (2.16)
[Kinf = gm""'CK, (2.16)

rIe. gmi”f - IPUBEICHHAS BO3yXOIPOHHUIIAEMOCTh OTPaXIA0IIMX KOHCTPYKIU#, Kr/ (q-Mz);

C - yAenbHas TEIUIOEMKOCTh Bo3ayxa, paBHas 1 kJ[x/(kr-°C) [0,24 kkain/(kr-°C)];

K - KOO PHUIIUCHT BIMSAHKUS BCTPEYHOTO TEIIOBOTO IMOTOKA B KOHCTPYKIIHSIX, TPUHUMAEMBIH
paBabIM 0,7 m71si CTBIKOB IMaHENIEW CTE€H M OKOH C TpoWHBIMH Tieperuieramu, 0,8 - st okoH U
OaJIKOHHBIX JABEPEH C pa3eIbHBIMU MeperuieTaMu U 1 Ui OJJMHAPHBIX OKOH, OKOH U OAJIKOHHBIX
JIBEpEil CO CITapeHHBIMHU MIEPEIUIETAMH U OTKPBITHIX IPOEMOB.

2.1.12 BuytpeHHue ObITOBBIC TEIUIOBBIACICHUS Qs BT (KKas/41), OmpeaesstoTcs:

]
Qﬂ'ﬁ}m Eq!}?!’ (217)
rje (i - TeII0BOM MOTOK. BT (Kkaji-4), peryisipHO MOCTYHAIOIIUN OT MPHOOPOB, 000PYI0BaHHMS,
J'IIO,Z[GI\/'I U Jp. UCTOYHUKOB Ha 1wm miomaau, omnpeaciiacTCsa paC‘IGTOM: JJI1 KUAJIBIX 3,[[3.HPII>1
npuHumaercs He mexee 10 Br/m? [8,6 KKaJZ/Mz] obmeit miomianu [4];
Fi - mromanp, M2;
N - KOJTMYECTBO YYaCTKOB C TEIUIOBBIICICHUSIMHU.



I[Ipy  HMCKYCCTBEHHOM  OCBELICHMM W  HAIWYUM  3JCKTPUYECKOr0  00OpYHOBaHHS
tertoBbiAencHus Q,, BT (kkan/4), onpenensrores:

o = 2l (2.18)
0865k |,
0.0 ®

rae K - koaddumpenT, yunteiBaromuil pakTudeckoe ucnoib3doanue momHoctu (K = 0,7 - 0,9),
sarpy3ky (k = 0,5 -0,7)u ogaoBpemenHocth padotsl (K = 0,5 - 1,0)HeCKONBKUX MPHOOPOB MITH
000pyIOBaHUS U JIONIO TIepexo/ia 3JIEKTPHUCCKON SHEPTHH B TEIIOBYIO, KOTOpPas MOCTYIaeT B
nomerienue (ot 0,15 10 0,95 Mo TeXHOIOrHH); MPU CBETHIbLHHKAX B MoMelneHuu ki = 1, mpu
CBETHJIbHUKAX, BCTPOCHHBIX B TIEPEKPBITHS momMernenwus, ki = 0,4;

N; - anekTpruyeckass MOITHOCTh puOopa uim odbopyaoBanus, Bt;

M - KOJIMYECTBO TEILTOBBIICIISAIONINX SAMHUII.

TeronoTepu Ha HarpeBaHNWE MaTEPHATIOB, TPAHCIIOPTHBIX CpeACTB Maccoir G, KT, B TeUCHHE
3aJ]aHHOTO BPEMEHH OIPEIENISIOTCS 110 COOTHOIICHHUIO:

Qm = Gmc(ti - tm)B, (2.19)

rzie C - yAeabHasi MaccoBas TerioeMkocTh Matepuana, Jx/(kr-°C) [kkan/(kr-°C)];

tj - TemmepaTypa BHyTpeHHEr0 Bo3ayxa, °C;

tm - TeMIiepaTypa MOCTYIHBIIIET0 MaTepraia, TPaHCIIOPTHOTO cpeicTra, °C;

B - mompaBouHblii K03(puIMEHT, BBIpaXKAIOUUNA CpeIHee YMEHBIICHHE TOJIHOW pPa3HOCTH
TEMITEpaTypbl BO BCEM OOBEMe MaTepHana 3a WHTEpBaJl BPEMEHH C Hayajla HarpeBaHus B
MOMEIICHUH, MpuHUMaeTcs mo tads. 11 [Tpun. 1.

TerIonoCcTyIyIeHus: OT HarpeThiX MaTepHaoOB M W3JCIHi, a TakKe OT TOPSYUX Ta3oB,
NOCTYMAIOUIMX B TOMEIICHUE, omnpeaessorcs mo ¢dopmyne (2.17), moacraisis pa3HOCTb
temrepatyp (tm - ti).

2.1.13. TerutonocTyruieHust oT conHeunoi paguanuu Qs, BT [kkan/d], ompenmensroTcs 1o
bopmysre:

Qs = Wrke (Aril1 + Aralo + Arsls + Aeals) + kA hor, (2.20)

e Yr, ke - ko3 duimeHTs!, yduThIBAIOIINE 3aTCHEHUE CBETOBOTO IPOEMa COOTBETCTBEHHO
OKOH M 3CHUTHBIX (DOHApEH HEMpPO3pauyHbIMK SJICMECHTAMH 3alOJHEHHsI, TPUHUMAIOTCS MO TalJI.
12Tpun. 1;

Ar1, Ar2, Ars, Ars - TUIOHIAAB CBETOBBIX MPOeMOB  (acaoB  COOTBETCTBEHHO
OPHEHTHPOBAHHBIX 110 YETHIPEM HAIIPABICHISM, M~;

l1, 12, 13, 14 - cpennsisi 32 OTONMUTEIBHBIN MMEPUOJ MHTCHCUBHOCTH COJTHEUHOW paaualuyd Ha
BEPTUKAJIbHYIO IMOBEPXHOCTh CBETOBBIX IPOCMOB, COOTBETCTBEHHO OPHUEHTHPOBAHHBIX IIO
yerbipeM (acamam 3gmamms, (Br-u)/m® [kkan/m’], npumumaercs 1o [2] WM aHHBIM
METEOCTAHIIMH KaK CyMMa BEJIMYHH 110 MECSIIIaM 38 OTOMUTEIbHBIN IEPHO;

lhor - cpemHsis 3a OTONUTEIBHBI TMEPHOJ HMHTCHCUBHOCTh COJIHEYHOW paaualid Ha
FOPH3OHTANIBHYIO [OBEPXHOCTh, Br-u/M? [kKkam/M?], NpUHHMAaeTcs KaK CyMMa BEIHYHH IO
MecsIIaM 3a OTOMUTENbHBIN Tepro. [2].

TemnonocTymaeHuss OT COJIHEYHOM paJuallid TPU pacdyeTe MOIIHOCTH OTOMUTEIbHBIX
YCTAHOBOK BKJIIOYAIOT B TEIJIOBOW OalaHC B HCKIIOYMTENBHBIX ciydasx (B paiioHax c
npeoOiajaHieM 3UMOW COJIHEYHOW TOTrOJbI) Ui TOMEIICHUH CO CBETOBBIMH IPOECMaMH,
oOpallleHHbIMA Ha fOr. [IpeMMYyIIECTBEHHO JTH TEIUIOMOCTYIUICHHUS YYMTBHIBAIOTCS TPU
9KCIUTyaTaIl[ii CUCTEM OTOTUICHHS C IEJIbI0 SKOHOMHHU TETUIOTHI.

2.1.14. VienbHas TeIUIOBas XapaKTEPUCTHKA TIPAKLAHCKOro siaHus 0, Br/(M>-°C)
[kKai/(v>a-°C)], MoXeT GBITh OPHEHTHPOBOYHO HaiifeHa o popmye [6]:



(1+2&)/ A+S

g, =116 :
7y 12)
(1+ 241/ A+ 5
qrzl = 2
" 12a)

rae d - 1o OCTEKIIEHUS CTECH,

Awu S- mom@aab COOTBETCTBEHHO HAPYXKHBIX CTCH U 37[aHUs B TUIAHE, M2,

2.1.15. MakcuManbHBI TEIUIOBOM IMOTOK HAa OTOIUICHHE HOMEIICHHH Qymax BT (kkan/u),
MOYKET OBITh TaK)Ke OMPE/CIICH M0 YCTAHOBJACHHON MOITHOCTH OTOIMMTEIBHBIX MPHOOPOB, B TOM
YKCIIC U TS CIy4asi, KOTJia TUIT U KOJMYECTBO YCTAHOBIICHHBIX OTOMUTEIBHBIX IPHOOPOB B PsIc
MOMEIIEHUH JKUI0T0 31aHust (HampuMep, apeHAyeMbIX) OTJIHYAIOTCS OT MPEIYCMOTPEHHBIX B
MPOCKTE OTOMUTEIBHON CUCTEMBI JKUJIOTO JIOMA, 110 (hopMyJie:

] i)
Qamax = 1=15(2sz + D=92g3'£j)=

il -1 (2.22)
rae Qpi - TEIUIOBOH MOTOK, MOCTYIAIONIMI OT OTONUTENIBHBIX TPHOOPOB. BT [kKan/4];

0 - MOTepU TEILUIOTHI |-M TPyOOMpoBOAOM (CTOSIKOM MWIIM IIOJBOAKOM K OTOMUTENbHBIM
npubopam) otorieHus, Br/m (kkan/(a-m)], mpurumarotcst mo tada. 13 [Tpun. 1 [6];

|; - nnuna j-ro TpybompoBoaa (crosika), M;

N - KOJIMYECTBO OTOMUTEIBHBIX TPHOOPOB;

M - KOJIMYECTBO TPYOOIIPOBOIOB OTOILJICHHUS,

1,15 -ko3¢dunHeHT, yYUTHIBAIOMNUKA TEIIJIOBBIICICHUS TPYOOIIPOBOAAMH M OTOTHTEIIbHBIMU
npubopaMu, PACHOJOKCHHBIME B MeCTaxX OOIIEero MoJib30BaHMs (BECTHOIOIHM, JCCTHUYHBIC
KJICTKH, TIOJIBAJIbI, YSPIAKH).

MakcuManbHbI TEMIOBOH TOTOK OT OTOMUTENbHBIX HpubopoB QPumax BT [kkan/d],
ofpenensercs 1no Gopmyie:

P = K a%h .|
2 (2)23
rae Kp - koaddunuenT Temionepeaun 0TonuTeNsHOrO npudopa, Bt/ (M?-°C) [kxan/(M?-4-°C)];

Fp - maomans moBepXHOCTH HarpeBa mpuoopa, M

t1, to, i - COOTBETCTBEHHO pacueTHBIE TEMIIEPATyphl BOJBI HAa BXOAE M BBIXOJE U3
OTOMMTENBHOTO Mprbopa U Bo3ayXa BHYTpU nomenienus, °C.

Koa¢ddunuent remnonepenadn oTONUTENbHOro npudopa Kp, MpUHUMAETCs MO NaclOPTHBIM
JTAHHBIM TPUOOPOB, a MPH OTCYTCTBHM JAaHHBIX 1o TaOu. 14 [lpwi. 1 wiM mo crnpaBOYHBIM
JTAHHBIM.

2.1.16. Pacxox TemaoThl JJIS MOMEIICHUH, OTJIMYAIOIIMXCS MO BBICOTE OT OCTaIbHBIX
MIOMEIICHUH 31aHus, ONPEACIIeTCs TPONOPIHOHATFHO 3aHUMaeMOMY 00bEeMY B 3JIaHHH.

2.1.17. Ins 3maHuii, B KOTOPHIX HEOOXOTUMO TMOJJIEPKUBATH TEMIIEPATYpy BHYTPEHHETO
Bo3ayxa ti Bemme win Hmxke 18 T (ecau HE MEHSUIMCh TEIUIO3AIMUTHBIC XaPAKTCPUCTHUKH
OTPaXMAIOUINX KOHCTPYKIMH, a TIOBEPXHOCTh OTONUTENFHBIX TPUOOPOB TIpUBEACHA B
COOTBETCTBUE C TpeOyeMol TeMmIepaTypoil BHYTPEHHErO BO3/yXa), PacXo]l TEIJIOTBI MOXKET
OBITh CKOPPEKTUPOBAH MO COOTHOIICHUIO:

_ b4
18 -4, (2.24)

2.1.18.I1pu 3ameHe B 4acTH MOMEIIEHUH CUCTEMbl OTOTUICHUS Ha AJICKTPHUECKOE C U3BATHEM
OTOIIUTECIIbHBIX HpI/I60pOB BOASAHOI'O OTOINICHHUA MW YaCTU CTOSKOB, IMMPOXOOAIINX B I3THUX
MIOMEIICHUAX, MaKCUMAIIbHBI TEIUIOBOM TOTOK Ha OTOIUICHWE 3[aHWs yMEHBIIASTCs Ha

X



BEJIMYHMHY, COOTBETCTBYIOLLYIO JAaHHOW 4YacTh MOMeleHud. IIpu 3TOM MOXKET Npou30UTH
pa3peryyiupoBKa CHCTEMbl OTOIUJICHHS, MO3TOMY HEOOXOAMMa Halagka OCTaBLIeHcs dYacTu
CHUCTEMBI.

2.1.19. IloTpeOHOCT, B TEIUIOTE HA TEXHOJOTUYECKHE HYKIbl CEIIbCKOXO35HCTBEHHBIX
O0BEKTOB, OOCTYKMBAaEMBIX TEIUIODHEPIETHUECKUM  MPEANPHUSATHEM, OIpenesercs B
COOTBETCTBUU C YTBEP)KICHHBIMH HOPMaMU pacxofa TeIUIOThl B CeIbCKOXO3SIICTBEHHOM
MIPOU3BOJICTBE, MPEACTABISEMBIX TIOTPEOUTEIIEM.

KonnuecTBO TEmiIoOThl, pacXxoayeMON Ha TEXHOJOTHYECKHE HYXKIbl TEIUIUIl U OpaHKepew,
I'Tx (I'kan), onpenensercs mo Gpopmyse [7]:

2
or = Ll (2.25)
riae Q. - KOJTMYECTBO TEIIOTHI Ha I-¢ TexHoornyeckue onepanuu, I'J[x (['kan);
N - KOJMYECTBO TEXHOJIOTHYECKUX OIECpAIInii.
Qui = 1,05 Qr + Q) + Quor *+ Qupony (2.26)
rie Qr, Qs Quors Qupon - COOTBETCTBEHHO IIOTEPU TEIUIOTHI 4Yepe3 OrpakACHHsA, IIPH

BO3yX000MEHe, JIJIsl TO0TPEeBa MOJUBOYHON BOIBI U IS iponapku moussl, I'JIx (I'kan);
1,05 -koaddunrenT, yIuTHIBAIONIUI pacXo]] TEIIOTH Ha 000TPeB OBITOBBIX TTOMEIICHHIA.
[Morepu Temnoter yepe3 orpaxaeHus, I'Jx (Fkan):

Qr = 3,& (t - tn)Z24-10°% (2)2
[Qr =K (t - tr)Z24-107), (237
rae F- niomans noBepXHOCTH OrpaxaeHUs, Mz;
K - xosddummeHnTt Tteruionepenaun, NPUHUMAETCS IJIs OAWMHAPHOTO oOcTekieHus 6,4

Br/(M?-°C) [5,5 xxan/(m%u4-°C)], mist oguHapHOro mieHo4Horo orpaxiaenus 8,1 Br/(m%°C) [7,0
kkan/(m>q-°C)];

ti, tm - cpenHsis 3a OTONMMTENIbHBIA MEPUO]] COOTBETCTBEHHO TEXHOJIOTMYECKasi TeMIieparypa
BO3/lyXa B OpaHKepee U HapyHOro Bo3ayxa, °C;

Z - IpOIO>KUTEIIBHOCTD OTOMUTENBHOIO MEPUO/IA, CYT.

[Torepu TEMIOTHI 3a CUET BO3MyX000MeHa B oTonmUTenbHBIN mepuo, I'/Ix (Ikan):

JUTISL OpaHXKeper Co CTEKIIIHHBIM MOKPBITHEM

Q, = 95,46,,,S(t; - t)Z-10°% (2.28)
[Q. = 22,8 S (ti - t)Z-10°], (2238
JUJISL OpaHXeper ¢ MICHOYHBIM MTOKPBITUEM
Q, = 47,7F.,.,S (& - tm)Z-10°%; (2.29)
[Q. = 11,4,,S(t - tn)Z-10, (2.89

re: Fuue - THBEHTAPHAS IUIOIIAb OPAHKEPEH, M2,

S - koo dunment oovema, paBublii V/F,,;, M, XapaKTepU3yeT BBICOTY COOPYKCHHS, JICKHUT B
npenenax 0,24 - 0,5u11 ManorabapuTHBIX COOPYKEHUN U JOCTUTaeT 3 M U 0oJiee Ui aHTapHbBIX
TEIUIHII.

KonuyectBo TeroTel Ha momorpeB mnoiuBo4dHoi Bojabl, ['JIx (['kam), ompenmensercs mo
COOTHOIIEHUIO!

Quor = 0,0268,,,; (2.30)
[Quox = 0,0064,,.], (2.30)

2
rae F,,, - mone3nas miomanb opaHxepeu, M".

KonudectBo Temmorsl, Tpebyemoe uis npomapku mousbl, ['J[x (['kan), ompenensercs o
COOTHOUICHUIO:



anon = 01013$:n0/1; (231)
[Qupon = 0,003F 1], 2.3%)

2.1.20.IIpumepsl pacyeToB

IIpumep 1. OmpenenuTh rofoBOo€ KOJIMYECTBO TEIIa HAa OTOIUIEHUE JKUJIOTO S-3TaXKHOTO
KUPIUYHOTO 3/1aHus oobemom 22400 Mo (8 T.u. mogsan 2000 M3) noctpoiiku 1950 rona,
pacnoioxkeHHoro B . Bonorze.

OCHOBHbBIC KIIUMATUYCCKHE TAaHHBIC: pacueTHas TeMIepaTypa Hapy»KHOTo Bo3ayxa (Haubosee
XO0J0AHON msaTHAHEBKH obOecredenHocteio 0,92) -31 €; cpemusst Temmeparypa Hapy:KHOTO
BO3/lyXa 3a OTONMUTEIbHBIA Tepuox (mepuon ¢ Temmeparypoir Huwke 8 °C) -4,8 C;
MIPOJIOJDKUTEIIEHOCTh OTOMUTENBHOTO ce30Ha 228 cyT. YcpenHeHHas: TeMIeparypa BHYTPEHHETO
BO31yxa 31anus pasHa 20 C.

1. HaxonuM Hapy>KHBIH 00beM HaJ[36MHOM YacTH OTAIUIMBAEMOTO 31aHus V,,:

V, = 22400 - 2000 = 20406

2. Tlo Tabm. 3 Ilpun. 1 wHaxomum TaONIMYHOE 3HAYCHHE YACIBHOW OTONMUTEIHHON
XapaKTePUCTHKH (), Wi 3maHms obbemom 20400 m°, pasmoe 0,326 Br/(m>-°C) [0,28
kkan/(a-m>-°C)]; 1o TaGI1. 2 HAXOAMM 3HAYCHHUE TIONPABOYHOTO Kod(duimenta a, pasroe 0,99.

Koapduuuent mnorepp Temna MOABOAALUIMMU TPyOONPOBOAAMH, MPOJOKEHHBIMU B
HCOTAITUBACMBIX MTOMEIIEHUsX, K,,,, mpuHuMaeM paBHbM 1,05.

3. OmpenenseM Uil paccMaTpUBaeMoro 3JIaHUS TOJOBOE KOJMYECTBO Terja Mo ¢opmyie
(2.6):

Q, = 3,6 x 0,99 x 20400 x 0,326[20 - (-4,8)]24 x 208,05 =
= 3377322485,5]x = 3377,30Ix (806,6 xa).

I[Ipumep 2. Onpenenuth MaKCUMAIbHBIM TEIJIOBOM TMOTOK HA OTOIUJICHWE HJIsi MaraswHa,
3aHMMAIOIIET0 YacThb MEPBOr0 ATaxa 9-3TaAKHOTO KHUIOTO 3[aHUS, PACIOJIOKEHHOTO B T.
Mockse. PacuetHas Temmeparypa HapyKHOTO BO3JyXa B XOJOAHBIN mepuox roxa t, = -26 C;
TeMIlepaTypa BHYTPEHHET0 BO3/IyXa MoMenIeHui s maraszuna t, = 15 T.

Mara3uH pacrmojio)KeH Ha TEePBOM JTaXe KUPIUYHOTO, OOJIUIIOBAHHOTO KEPAMHUYECKUM
KUPIUYOM >KUIIoro 1oma. Jlom o00pyaoBaH BceMu BugamMu 0J1aroycTponcTBa.

[Tomemenne mara3uHa MMeEeT NPSAMOYroibHyI0 (opmy. Bricora staxka 3,35 m. ['myOuna
noa3eMHol yactu 2,8 M. CTeHBI IoMa KUPIIUYHBIC TOJIIIMHONW 73 CM, BKJIIOYasi 0OJUIIOBOYHBIN
Kepamuueckuii kupnud. C BHYTpEHHEW CTOPOHBI CTEHBI OIITYKATYypPEHBI CIIOKHBIM PAacTBOPOM,
tonuHa ciosi 2 cM. OkHa JBOIHBIE, pa3leibHbIE B JEPEBSHHBIX IEpeIuieTax, HMEIT
VIUIOTHUTENbHBIC TMPOKIanku. [lon mepBOro 3Taka pacloiOXKEeH Haa IMOJBAIOM, YTEIUICH.
Bxoansie nBepu 000pya0BaHbl TAMOYpaMH.

Co cropoHbl TnaBHOro ¢acana Mara3puHa HMEETCS BUTPUHA C JBOWHBIM OCTEKJICHHEM.
Boznymnas mpocioiika cocTtaBisieT 955 €M, 3aMKHYTa 3a CYET YIJIOTHEHHUS CTEKOJ, YKIIAIKu
BHU3Y BUTPHUHBI TETUION MPOKIIAIKH.

[Tmoniaam KOHCTPYKIIMU Pazmep miomany, M2
OramnuBaeMas (IJI0MIa/b 10J1A) 573,8
CteH 3a BBIYETOM OKOH, JIBEpEl U BUTPUHBI 286,7
OxoH 49
HBepeit 18,8
Burtpunsr 107
O0mas wiomans 10351\32

O0beM mOMeIIeHUsI Mara3uHa 10 HapyKHOMY OoOMepy C BBICOTOH I0Jla MEPBOTO YKHUIIOTO
3Ta)ka cocTaBwi. V = 2660,7M3

HapyxHast creHa uMmeeT ciieyrolui cocTaB

Ne CocTaB KOHCTPYKIUHU 3, kr/m® A, S R, R;,
ciod i M T Br/m%°C | Br/mM%°C | Br/M%°C |m?uTla/kr




Ne 3, by S, R R,,

3 i) ]
cios Cocrap KoHCTpyKILH M Y krim Br/m?-°C | Bt/m*°C | Br/m?°C | m®u-Ila/kr

1 2 3 4 5 6 7 8

1 |lIrykarypka 0,03 1800 0,93 10,09 746

2 |Kupnud myCTOTHBIN KepaMHYCCKUI 0,19 1200 0,52 6,62 1,35 2

3 |Kuprnuy KepaMHUYeCKUil yCTOTHBII 0,51 1400 0,64 7,01 2

[MepexphiTHE HAJl TO[BAIOM

4 |XKene3obeToH 0,24 2500 2,04 17,98 47088
5 |MuHepanoBaTHbIC IUIATHI 0,10 100 0,07 0,73 1,68 8

6 |IInuter JBIT 0,01 200 0,08 1,81 3,3

1. OmpenensieM CONMPOTUBIIEHUE TEILIONEpeIade Orpa)kIaAIINX KOHCTPYKIHA 1o (popmyre
(2.10 c ucnonp3oanuem ganHbix mo CHull [I-A.7-71 «CtponTenbHas TEMIOTEXHUKA!
CTCH

= L+ uls + 051 + 0,03 +L =135 u° * OB,
87 052 064 093 23
NEPEKPBITHS
1,024 01 001 1
2+ 4+ __=183u’ " C/Br,

°" 87 204 007 008 23
OKOH - IBOMHBIE NIEPEILIECTHI pa3iciIbHbIC
R, = 0,44Mm?4-°Clxkan = 0,38m°-°C/BT;
neepeii - mo CHull II-A.7-7wu CHull l-3-79**
R, = 0,8Rmposs emen = 0,81m%-°C/Br;
BuTpuHbI - o CHull [I-3-79**

cAuNay RIS aasdymgﬂﬂ rAUNERIZD 1
_ PEMENRER L wpoaRe s PR _
R, =—+£, + 5 + &, +_23—

=BT
= 0,11+0,18+ 0,15+ 0,18 + 0,04 =0,66 ° ~ C/Br.
2. OnpenensieM TPUBEACHHBIA TPAHCMHUCCHOHHBIA  KOXG(UIIMEHT  Teruionepeaaqn
COBOKYITHOCTH OIPaKAalOIMX KOHCTPYKIMH K, Br/M2-°C:
ot 4% lew 107 573
+ + + +
r o= 135 038 07 066 183
¥ 1035,3 = 0,81B1/M?-°C.
3. OnpenenseM pa3HOCTh NaBJICHWN BO3/lyXa Ha HAPY)KHOW M BHYTPEHHEH MOBEPXHOCTSIX
OrpaXIAIOUINX KOHCTPYKIUI 1o ¢popmyie (2.15
AP = 0,55 x 3,35 (14,25 - 12,0) + 0,03 x 14,25 ¥ 4,94 4I1a.
AP, = 10I1a.
Haxonum 3HaueHus: COMPOTHUBICHUS BO3AYXOIMPOHULAHUIO OrPa)IAIOIINX KOHCTPYKUUHN IO

CHulI 11-39-79*
CTEH

R =373+ 2 + 2 + 746 = 1128 u-Ila/kr;
OKOH
R,” = 0,38m°-u-[Ta/kr;
BUTpUHEI 0 nipuioxkenuto 10 CHull |1-3-79*
R, = 1m%u-Tla/kr;




JBEpei

RDJ _ BE=50 . 2x20 _ 988
50 a0 M- g-Ila/kr.

4. OnpesiensieM NPUBEICHHYIO BO3AYXOIPOHHUIIAEMOCTb, Gm', Kr/M%-d, 110 hopmyste (2.14):

2867 x144 43x1275 107x1275 188379
oW - 1123 0,38 1,0 953
" 10353
= (3,7 + 164,4 + 136,4 + 0,72)/1035,3 = 0,2954°u.

5. OnpeznensieM yJaenbHBIA pacxo]l TEIIOTHl Ha HarpeBaHHe MH(DUIBTPYIOLIETOCS BO3IyXa Jinf
o ¢popmyie (2.16):

Oint = 0,28 x 0,295 x 1,0 x 1,0 = 0,083/m%-°C.

6. OmpenenseM BEIWYWHY YACIBHOW OTOMHUTEIBHONW XapaKTEPUCTUKH ITOMEIIEHUS TI0
dopmyne (2.9) ¢ yaerom popmyist (2.10):
_(0,81+0,083)x10353

26607

-

= 0,347 Brtu® * C

7. OnpexensieM MakCUMaIbHBIH TEIJIOBOW TIOTOK 110 Gopmysie (2.5):
Qomax= 2660,7 x 0,347 (15 + 26)1,05 = 3974B;5(34175,8kkan/u).

Ipumep 3. Onpenenuts roJOBOK Pacxo/1 TEIUIOTHI HA OTOTUICHUE JIJIsi BCTPOSHHOTO Mara3uHa
Ha ITEPBOM 3TaXKe KHJIOTO 3/IaHHS.

Knumaronornyeckue JaHHbBIC Ul pacueTa: pacueTHas TeMIlepaTypa Hapy>KHOTO BO3/yXa s
otorieHus t, = -26 T, cpeansst TeMiepaTypa Hapy>KHOTO BO3IyXa 3a OTONHUTEIbHBINA CE30H Iy =
-3,4 C, 1muTenbHOCTh OTONUTENbHOTO nepuoaa Z, = 199cyr.

BcTrpoeHHbIe TIOMEIIEHUST TIEPBOTO dTaka OOCTY)KUBAIOTCS CaMOCTOSITEIBHOM CHCTEMOM
OTOIUICHHSI, KOTOPasi TOJIKJIF0UEHA HEMOCPEACTBEHHO K Y371y YIIPABJICHUS MapallieIbHO CHCTEME
OTOTUICHHUSI KMJIOW YaCTH 3/IaHUsI.

TemmneparypHblii rpaduK MoJ1auu TEIUIa B CUCTEMY OTOIIeHus nepsoro staxa 105 - 70 €. B
MarasuHe ycTaHOBJIeHbI KOHBEKTOpHI «Kompopr» (d, = 20 mm) ammuoit 1300MM - 4 mt., 1200
MM - 1mr., 1100Mmm - 1 mr., 1000MM -2 1T, ¢ 0611l NOBEPXHOCTHIO Harpesa Fp = 35,855m>.
OO01m1ast MPOTAKEHHOCTh TOPU3OHTATIBHBIX TPYO auameTpom 20mm |; = 48m.

OmnpenensieM TeMIEPaTypHBIN HAIOP OTOMUTEIHHBIX MPUOOPOB:

_h e 105470

¥ 5 f'i B
1. Haxonum 3HaveHre KO3(PGUIMEHT TeIIonepeadl OTOMUTEIbHBIX TPHOOPOB 1o Tadn. 14
[Ipun. 1

—-15=725"C

K, = 6,5Bt/(M*-°C).
2. OmnpenensieM MaKCHUMAaJIbHBINA TEIJIOBOW MOTOK OT OTOMUTENBHBIX MPUOOPOB MO Gopmyse
(2.23:
Q.p = 6,5 x 35,855 x 72,5 = 1689@B# (14528,5kxkan/y).

3. OmnpexenseM MaKCUMAJIbHBIN TEIUIOBOM MOTOK OT HEH3OJWPOBAHHBIX TPYOOIPOBOJIOB IO
tabn. 11 Ilpun. 1:

Qomp = 0,9 (128 x 24 + 68 x 24) = 423B6 (3640,3kkan/yq).

4. IToHBIA MaKCUMAaJILHBIA TEIUIOBOW MOTOK HA OTOIJIEHHE:



Qomax= 16896,7 + 4233,6 = 2113083 (18168, 8kkan/q).

5. OnpenensieM To10BOE KOJIMYECTBO TEIUIOTH Ha OTOIUIEHHE MarasuHa 1o ¢popmyite (2.3):
15— (=34
Q,=3,6 x21130,3>~(~28) 24 x 199 = 16304461057k = 163,04 Ik (38,94 kan).

2.2. OMNPELQEJIEHUE KOJIMYECTBA TEI/1I0OTbl HA BEHTUJTALUNIO

2.2.1.TloTpeOHOCT B TEIUIOTE HA BEHTHISALUIO JJIs 3JaHUA PACCUYMTHIBACTCS MPU HATTUYHUU B
HUX CHCTEM BCHTHJIAIMU C MEXaHWYCCKHM IMOOYXJICHHEeM. PacueTsl cieayeT MPOW3BOIUTH B
cootBercTBUH ¢ TpeboBanusmu CHull 2.04.05-9% [4].

2.2.2. 15151 )KUIBIX ¥ OOIIECTBEHHBIX 3/IaHUN C €CTECTBEHHBIM BO3yXOOOMEHOM KOJUYECTBO
TEIUIa Ha HarpeB BO3AyXa YYUTHIBACTCS NMPHU NMPOSKTUPOBAHUU CHCTEM OToruieHus. KpaTHocTh
BO3JIyX000OMECHA TPH €CTECTBEHHON BEHTWJIAIMM IS JKAJIBIX W HEKOTOPBIX OOIIECTBEHHBIX
31aHui puBeneHa B Tabi. 16 + 18 [Mpun. 1.

2.2.3. [lpy HamWuuy MPOEKTa BEHTWISAIHMH 3JaHUS W COOTBETCTBHHM YCTaHOBJIICHHOT'O
000py/IoBaHUsl MPOEKTY MAaKCUMAIbHBIA TEIJIOBOW IMOTOK HAa BEHTWISIHIO MPUHUMAETCS IO
IIPOCKTHBIM JTaHHBIM.

[Ipy HaMWYMKM TUTIOBOTO MPOEKTAa BEHTWISIIMM JUIS 3/1aHUs, TOCTPOSHHOTO IO THIIOBOMY

IPOEKTY IepecyeT pacxoia TeIula JJIsi KOHKPETHOro 3nanus, BT [kkamu], mpousBomgutcs mo
dopmyrre:

Qov = Qmov (tl - to)/(tim - tom)u 32)

rae QM - MPOEKTHBIN MAKCUMAaJIbHBIN TEIIOBOM MOTOK HA BEHTUJISILUIO 10 TUIIOBOMY IPOEKTY,
Br [kkan/4];

ti, t™ - cpenHss TeMIepaTypa BHYTPEHHETO BO3/lyXa BEHTHJIMPYEMBIX MOMEIICHMI 31aHMs,
°C, COOTBETCTBEHHO TSl KOHKPETHOT'O 3/IaHUS U TI0 THITOBOMY TIPOEKTY;

t,, t," - pacueTHas TeMIepaTypa HapyKHOTO BO3JAyXa i MPOEKTUpoBaHMs oTormieHus, °C,
COOTBETCTBEHHO ISl KOHKPETHOTO 3/[aHHsI ¥ TI0 TUTIOBOMY ITPOEKTY.

2.2.4.1lpu OTCYTCTBUHM NPOEKTAa BEHTHIHPYEMOTO 3/1aHUS PAaCUETHBIA pacxoj TEIUIOTHI Ha
BEeHTHJIAIHIO, BT [KKan/4], onpenenstes mo hopmysie A1 yKPYIMHEHHBIX PacyeTOB:

QOV = V.Qv (tl - to)a (233)

rae V, - 00beM 3/1aHus 110 HapYKHOMY 00MeEDY, M

Ov - yJelbHas BEHTHISLMOHHAs XapakrTepuctuka smarms, Br/(mM>-°C) [kxan/(a-m>-°C)],
MPUHUMAETCS 10 pacyeTy; IpU OTCYTCTBUU JAHHBIX MO TabJ. 6 Isl 00IIEeCTBEHHBIX 3/1aHUH U IO
tabn. 7 - ans npeqnpusituid ([puon. 1).

2.2.5.11po10mKATEIBHOCTS PabOThI CHCTEMBI BEHTHJISILIUM B TEYCHHE CYTOK NMPUHUMACTCS B
3aBUCHUMOCTH OT Ha3HAUEHUS U PEeKUMa pPabOThl YUPEKICHHUN M OpraHu3aluii, HO He Ooyiee OT
00111ero ynciaa 4acoB UX pabOThl B CYTKH.

[Ipn orcyrcTBUM JaHHBIX TPOJODKUTEIBHOCTh pPAa0OTHl BEHTWIALNHUA B TOCTUHHUIAX
MpUHUMAaETCs paBHON 16 4.

2.2.6. Ecnu B OIHOM 31aHUU HAXONATCA TOMEIICHHUS pPA3INYHOTO HAa3HAYCHUS,
OTJIMYAIOIIHUECS MEXIY COOOW yNIeabHON BEHTWISIITMOHHOW XapaKTEPHCTHKOM, TO pPacUYCTHBIN
pacxoj TEIJIOTHl Ha BEHTWISIHIO OMPENENSICTCS Pa3AeNbHO ISl KKIOW YacTh 3JaHus |
CYMMHpPYETCH.

2.2.7.KonuuectBo TermnoThl, Kk [kkai], TpeOyeMoe sl BEHTHISAIUK 3[aHUS 32 PACUCTHBIN
nepuo onpenensercs no Gopmysie:

o, =3,6Qﬂﬂnv2 :

¥

L4 (2.34)



0,-0, 4 myz |
&t (2.34)

rze tm - cpenHss TeMinepaTypa HapyKHOTO BO3/yXa 3a pacueTHsli nepuon, °C;

Ny - YCPEIHEHHOE YHCII0 YaCOB Pa0OThI CUCTEMbI BEHTHIIALIMU B TEUCHUE CYT.;

Z, - IPOJOIKUTENBHOCTh pa00OTHI CUCTEMBI BEHTUISILIMY 33 PACUETHBIN MEPUO/.

[Ipu yKpymHEHHBIX pacyeTax KOJMYECTBO TEIUIa 3a PAacueTHbIN mepuon, k/k [kkai]|, MOXHO
OINIPEACIUTD 10 COOTHOIIEHHUIO:

Qv = 3,6Vuay (ti - tm)nvzv; (2.35)
[Qv=Vuay (& - t))Zy). (2.35)

2.2.8. B obmem cnydae mpu o0OmEeoOMEHHOW BEHTWIALMK pacueT BO3AyXOOOMEHa B
MIOMEIICHUU ONpeAeIsieTcss W3 YCIOBHM pa30aBlIeHHS BO3AyXa IOMEIICHUH, COIepKalux
MOBBIIIICHHYIO KOHIIEHTPAIIHIO BPEIHOCTEH, 10 JOTTYCTHUMBIX KOHIICHTpAIUH,
pernmamenTupoBanHblx HOopMamMu CHull 2.04.05-91 wunm cooTBETCTBYIOMIMMH CaHUTApPHO-
TUTUEHUYECKUMU HOPMaMH.

I[pu BbIIeeHHH W30BITOYHOM TEIJIOTHI B MIOMEHICHUH TpeOyeMblii pacxoj Bo3ayxa Gy, kr/d,
orpenensercs 1no Gopmyoie:

3600
Lp = 23 :
€l ) (2.36)
s
L” = 23 ,
Sl ~ly) (2.36)

rie Qs - N30BITOYHBIH TEIUIOBOM MOTOK B MOMENICHUH, BT [kkain/4];

t,. - TeMIeparypa BO3yxa, yXoasuero u3 nomemenus, °C;

t,, - TeMIepaTypa NpuTO4YHOrO Bo3ayxa, °C;

C - yHenbHas TEIUIOEMKOCTh BO3Ayxa, mnpuHuMaercs pasHoi 1 kJx/(kr-°C) [0,24
kkain/kr-°C)].

TeMmneparypa yXOIsIIEro U3 MOMEIICHUS BO3yXa ONpeaessieTcs mo hopmyie:

ty =t, + K (H - 2), (2.37)

rae t,, - Temmeparypa Bo3gyxa B pabodyell 30He, °C, mpunumaerca Ha 3 - 5 T Bblme
TEMIIEPATYPhl HAPYKHOTO BO3YXa;

K: - koadduiimeHT HapacTaHUsI TEMIIEPATYPhI BO3yXa MO BBICOTE MOMEIIEHHUS, TPHHIMAETCS
1 - 1,58 3aBHCUMOCTH OT BBICOTHI TIOMEIICHHS M YPOBHS TEIJIOBBIICTICHUH,;

H - BepTuKanbHOE paccTOSHUE OT IOJIa 0 IIEHTPA BRITSHKHBIX (pamyT, M;

2 - BbICOTa paboueii 30HBI, M.

[Tpu BeIIENCHNH U30BITOYHOTO KOJIMYECTBA Fa30B B TIOMEIICHUH TPeOyeMbIil pacxol Bo3ayXxa
L., kr/4, onpenensercs mo Gpopmyie:

Ly = G/(x1 - %), (2.38)

riae G, - KOJMYeCTBO I'a30B, BBIICIAIONINXCS B IOMEIICHHH, MI/d;

X1 - IOMyCTUMAsi KOHLIEHTPALKs Ia30B, MF/M3;

Xo - KOHIIGHTPALUS Ta30B B HAPY)KHOM BO3IyXe, MI/M°.

[Mpu BBIZENCHMU W30BITOYHOM BIIard B IMOMELICHUM TpeOyemblil pacxoi Bo3ayxa Ly, kr/d,
ompenensiercs mo popmyIie:

L, = G,/(d> - dy), (2.39)

riae G, - KOTMYeCTBO BOASHBIX APOB, BBIACISIONUXCS B TIOMCIIECHHUH, T/4;
d - BiarocoiepkaHue BO3yXa, yXOISIIETro U3 MOMEIIeHHs, T/KT, CyXOT0 BO31yXa;



d; - BIarocoziepxanue Hapy»XHOTO BO3/1yXa, I/KT, CyXOro BO3IyXa.
[1pu BBIIETICHUH MTBUTH B TIOMEIICHUU TPeOyeMbIid pacxox Bo3ayxa Ly, Kr/4, ompexaensercs 1o

bopmysre:
Ly =GJ/(s - <), (2.40)

rae G, - KOJIWYECTBO MBUIN, BHIACIAIOIIECHCS B IIOMEICHUH, MI/4;

Sp - HOMYCTHMAsl KOHLCHTPALHS TIbLIH, MI/M°;

S1 - KOHIIEHTpAaIKs bUIM B HAPY>KHOM BO3/IyX€, Mr/Me,

MakcuMasIbHBIN TEToBON MOTOK Q,y, BT [kkan/d], TpeOyemblii Ui HarpeBaHUS yIaIIeMOro
BO3/yXa C BPEAHOCTSIMHU U3 TIOMEIIEHUS, Onpeaessiercs no popmyIe:

Qo =0,28 ¢y (ti - L); (2.41)
[Qov = LiCy (ti - ©)], (2.4%)

rae Ly - Macca HarpeBaeMoro Bo3jyxa, Kr/d, MpPUHUMAETCS [0 PacueTy;
rae ty, - cpeaHss TeMrepaTypa Hapy>KHOTO BO3/AyXa 3a pacueTHbIi nepuon, °C;

Ny - YCPEeITHEHHOE YUCIIO YaCOB padOThl CUCTEMbI BEHTUJISILIUU B TEUEHHUE CYT.;

Z, - IPOJIOIKUTENILHOCTh paObOTHl CUCTEMBI BEHTWISILIUU 33 PACUETHBIN TIEPUO/.

[Tpu yKpyIMHEHHBIX pacdyeTax KOJMYECTBO TEIia 3a PacUeTHBIA mepuo, KK [Kkai], MOKHO
ONPENIETUTH IO COOTHOIICHHUIO!

QV = 3:6‘/qu (ti - tm)nvzv; (2.35)
[Qu=Vuay (ti - tm)MvZ]. (2.33)

2.2.8. B obmem ciydae mpu 0OIIEOOMEHHOW BEHTWISAIMM PacyeT BO3JAyXOOOMEHa B
NIOMEIICHUU ONpeAeseTcs U3 YCIOBUHM pa30aBiIeHHMs BO3AyXa IOMEIIEHHUH, coaepkKalux
MIOBBIIICHHYIO KOHIICHTPAIIUIO BPEIHOCTEH, hi (o) JIOITYCTUMBIX KOHIICHTPAITHH,
pernamentupoBanHbix HopMamu CHull 2.04.05-9% wunm cOOTBETCTBYIOIIMMHU CaHUTAPHO-
TUTUEHHYECKUMH HOPMaMH.

[pu BBIENEHNH M30BITOYHON TEIUIOTHI B IOMEIICHUU TpeOyeMblil pacxon Bo3ayxa Gy, kr/d,
omnpenensercs mo popmyJie:

_ 360

b ) (2.36)
— Qusﬁ

b Cllm ~tag) (2.36)

rie Qs - N30BITOYHBIHN TEIUIOBOM MOTOK B MMOMENICHNUH, BT [kkain/4];

t,. - TeMIeparypa Bo3yxa, yXxoasuero u3 nomemenus, °C;

t,, - TeMIepaTypa NpuTO4YHOrO Bo3ayxa, °C;

C - yHenbHas TEIUIOEMKOCTh BO3Ayxa, mnpuHuMaercs paBHoi 1 kJx/(kr-°C) [0,24
kkain/kr-°C)].

TeMmneparypa yXoIsIIEro U3 MOMEIICHUS BO3yXa ONpeaessieTcs mo hopmyie:

ty =t, + K (H - 2), (2.37)

rae t,, - Temmeparypa Bo3gyxa B paboyell 30He, °C, mpunumaerca Ha 3 - 5 T Bblme
TEMIIEPATYPhl HAPYKHOTO BO3YyXa;

K: - koadduimeHT HapacTaHUsT TEMIIEPATypPhl BO3yXa MO BHICOTE MOMEIIEHHUS, TPHHIMAETCS
1 - 1,58 3aBHCHUMOCTH OT BBICOTHI TOMEIICHHS M YPOBHS TEIJIOBBIICTICHUH;

H - BepTukanpHOE paccTOSHUE OT T0JIa 0 IIEHTPA BRITSHKHBIX (pamyT, M;

2 - BbICOTa paboyeii 30HbI, M.

[Tpu BbIIENEHNH U30BITOYHOTO KOJMYECTBA Fa30B B TIOMEIICHUH TPeOyeMbIil pacxol Bo3ayXxa
L., kr/4, onpenensercs mo Gpopmyie:



Ly = G/(x1 - %), (2.38)

riae G, - KOJMYeCTBO I'a30B, BBIICIAIONINXCS B IOMEIICHHH, MI/d;

X1 - IOMyCTUMAasi KOHLIEHTPALHs Ia30B, MF/M3;

Xo - KOHIIGHTPALUS Ta30B B HAPY)KHOM BO3yXe, MI/M°.

IMpu BIZENCHMU M30BITOYHOH BIIArd B IMOMELICHWM TpeOyemblil pacxoi Bo3ayxa Ly, kr/d,
omnpenensercs mo popmyIe:

Ly = G,/(dz - dy), (2.39)

riae G, - KOJIMYECTBO BOASIHBIX [1APOB, BBIAEISIOIINXCS B TOMEIIECHHUH, I/4;
d, - Bmarocoiep>kanue BO3ayxa, YXOSIIETro U3 MOMEMIEHHUs, /KT, CyXOTro BO31yXa;
d; - Barocoaepkanre HapyKHOTO BO3yXa, I/KT, CyXOro BO3ayXa.
[pu BeIIENCHNY TBUIM B IOMEIICHUU TpeOyeMBbIii pacxon Bo3ayxa Ly, kr/4, onpenensiercs mo

dbopmyre:
Ly =G/(s - s1), (2.40)

rae G, - KOIM4eCTBO IBUIH, BBIIEIAIOMENCS B IOMELIEHNH, MI/d;

S - AONYCTHUMast KOHIICHTPALIUS TIbUIH, Mr/v;

S1 - KOHIIEHTPAIKS TBUIA B HAPYKHOM BO3IyXE, Mr/ve,

MaxkcumanbHbIN TEIIOBOM MOTOK Q,y, BT [kkan/u], TpeOyemblii yiss HarpeBaHUS yIAJIIEMOTO
BO3/yXa C BPEAHOCTSIMHU U3 TIOMEIIEHUS, ONpeAeseTcs o GopmyIie:

Qo =0,28.cy (ti - b); (2.41)
[Qov =Ly (ti - L)], (2.41)

rae Ly - Macca HarpeBaeMoro Bo3ayxa, Kr/d, IpUHUMAETCS 110 pacueTy;

C, - yIenbHas TEIUIOEMKOCTh BO3ayxa, npuHumaercs pasuo 1 xJDxk/(xr-°C) [0,24
kkai/(kr-°C)];

ti, {, - TemmepaTypa COOTBETCTBEHHO BHYTPEHHErO M Hapy)XHOIO BO3Jyxa Ui pacyera
ororuieHus, °C; Ipy HATMYMK KATOPU(PEPOB COOTBETCTBCHHO TEMIIEpaTypa Ha BBIXOJIC M BXOJIC B
Kanopudep.

2.2.9. MakcuMallbHbIi TEIUIOBOW ITOTOK (TEIUIoBas MOIIHOCTh) TEIIOBOM 3aBechl, BT
(kxain/9), onpeaensercs mo Gopmyie:

Q03 = |—3C3 (ts - to)a (242)

roe L, - KOIM4ecTBO BO3ayXa, IOJaBaeMOro 3aBecoil (IpM OTCYTCTBHH B ITOMECIICHHH
MEXaHUYECKOTO MPUTOKA M BBITSHKKU MM MX OanaHce), Kr/d;

C; - ylenbHas TEIUIOEMKOCTh BO3/yXa MPH CPEIHEH TeMIlepaType BO3/1yXa, BBIXOJIIEIO U3
TEIUIOBOM 3aBEChl, TPUHUMAETCSI PABHOU 1,21k x/(M3-°C) [0,29 kkan/(m>-°C)];

t; - Temneparypa Bo3ayxa, ogaBaeMoro TEIIoBoi 3aBecoit, °C;

t, - pacueTHas TeMIiepaTypa HapyXXHOTO BO31yXa Ui MPOEKTUpOBaHUs ortoruieHus, °C,
npuHUMaeTcs 1o [2].

KonuuectBo Bo3ayxa, mojaBaeMoro 3asecoit L, kr/c, [8]:

L, = 1,429,,F,, VFPan (2.43)

rae: q = L,/L,, - oTHomeHHe pacxojga BO3AyXa, IOJABacMOE 3aBECOH, K pacxoxy BO3IyXa,
MPOXOJISIIET0 Yepe3 MPOoeM; JUIsl 3aBeC C TOPU3OHTAIBHOW TOJayeill BO3ayXa MPUHUMAETCS
paBubm 0,6 - 0,7;

Wy - KOOGOHULKEHT pacxoia, Ui 3aBeC ¢ TOPU3OHTAIBHON MoJadell NMPHUHUMAETCS PAaBHBIM
0,25-0,3;

F,, - IuIomane OTKpbIBAEMOro NPOeEMa, M

Ap - pa3HOCTH [aBJIEHUM BO3JlyXa CHapy>Kd U BHYTPU IOMEILIEHUS Ha YPOBHE MPOEMa,
obopymoBaHHOTO 3aBecoi, [1a;



Pey - TUIOTHOCTH CMECH BO3[yXa 3aBEChl M HAPYXKHOTO BO3/yXa, kr/me, npu TeMIepaType
cMecH, mpuHuUMaeTcs 1o taba. 19 [Mpw. 1.
PacuetHast pa3HOCTH IaBICHUI BO3/IyXa OMPEACIIICTCS IO COOTHOIICHHUIO:

Ap = 0,5, (pu - Ps)9; @4

rae h,, - BeIcoTa mpoema, M;

Pu Po - TUIOTHOCTH COOTBETCTBEHHO HAPYXKHOTO BO3AyXa M BO3AyXa IOMEIICHHS, Kr/M>,
npunumaercs no tabmn. 19 [pu. 1,

d - YCKOpEHHE CBOOOHOTO MaICHHsI, PABHOE 9,8M/Cz.

Temneparypa Bo3ayxa t;, mogaBaeMoro 3aBecor B JBEPHOM IIPOEM, HE JOJKHA IIPEBBILIATH
50 °C y HapyxHnbix asepeit 1 70°C y BOpOT NPEANPUATHA M TEXHOJOTUUYECKHX IMPOEMOB, U
orpenensercs 1no Gopmyiie:

(2.45)

rae t., - TemmepaTypa CMeCH BO3iyXa, MPOXOJIIEr0 4Yepe3 OTKPBIThIA MPOEM, MPUHHUMACTCS
paBHO# TemIiepaType BHYTPCHHETO BO3yXa MOMEIICHUS; /ISl BECTUOOIIS, TECTHUYHON KICTKU
KHITOro 31auus npuauMaeres +16 C [1];
t, - pacueTHas TemMIrepaTypa Hapy)HOTro Bo3ayxa, °C;
Q'/Qymaxi - OTHOIICHWE KOJIMYECTBA TEIUIOTHI, TEPSEMOW C BO3IAYXOM, YXOASALIMM 4epes3
OTKPBITHII IPOEM HAPYKY, K TEIUIOBOW MOIIHOCTH 3aBEChI, MpuHUMaeTcs 1o Tadu. 20 [Tpu. 1.

CKOpOCTh BBINTyCKa BO3IyXa M3 MICJCH WM OTBEPCTUI TEIUIOBBIX 3aBeC HE OJDKHA
npeBbImaTh 8 M/C y HapyKHBIX JABepei u 25M/c y BOPOT U TEXHOIOTHYECKHX TPOEMOB [4].

2.2.10.KonmnuectBo Temnotsl Q;, kJx [kkai], TpeOyemoe /Uil pacueTHOro mepuoja padoThl
TETJIOBOM 3aBEChI OMPEIeNAeTCs 0 GopMyJIe:

Q; = 3f6Qa; u'}g;z;;
i i, 48)

£, =
Q; = Q:!! ﬁ.’?;z; ’
2w 2.46)
rae ty, - cpeaHss TeMrepaTypa Hapy>KHOTO BO3/AyXa 3a pacueTHbIi nepuon, °C;
N, - 9UCII0 YacoB PabOTHI TETUIOBOM 3aBECHI B CYTKH;
Z, - IPOJIOJKUTEIILHOCTH PaOOTHI TEIUIOBOM 3aBECHI B PACUETHOM IMEPHUO/IE, CYTKHU.
2.2.11.Pacxo/1 TCIUIOHOCHUTEIS M3 TEIIOBOM ceTH Ha BeHTWAnuio Gy, Kr/4, onpeaensieTcs mo

bopmyre:

G, - _36n
e (rn-m) (2.47)
G‘. = Q::'v ,
o« [Tl - 72) 47)

riae Q,v - pacueTHbBIN YaCOBOI pacxo/l TEIJIOTHI HAa BEHTWIIALNIO, BT (kkain/4);

T1, T2 - pacyeTHas TeMIlepaTrypa TEIJIOHOCHUTENS IO TEeMIIEpaTypHOMY rpaduKy oOTITycKa
TEIUIOTHI COOTBETCTBEHHO B MOIAIOIIEM U 0OOpPaTHOM TPyOOmpoBoIaxX TeraoBoi cetu, °C;

C - yAelnbHast TEIUI0EMKOCTh BObI, mpuHuMaeTcst 4,187k ]x/(kr-°C) [1 kkan/(kr-°C)].

2.2.12 Ilpumepsl pacyeToB.



Ipumep 1. OmpenenuTh TOAOBOE KOJWYECTBO TEIUIOTHl, TpeOdyemMoe Ha BEHTWIISLIUIO
KHHOTEaTpa, Pacrlojio)KEHHOTO B OTIEIBHO crosimeM 3aanun oobemom 8000 Mo, [IpoexTHBIC
JaHHBIC OTCYTCTBYIOT.

Pacuetnass Ttemmeparypa HapyKHOTO Bo3ayxa paBHa -25 %, cpemHsas Temmeparypa
Hapy>KHOTO BO3[yXa 3a OTONUTEeNbHBIA miepuon paBHa -3,4 T, NpoOIOIKHUTEIBHOCTD
otonurtenbHOro mnepuoaa 182 cyrok. [IpomomkuTenbHOCTh pabOThI CHCTEMBl BEHTHJIAIIMU B
cytku 164acoB.

PacueT BeeM 1Mo yKpyIHEHHBIM JaHHBIM 110 Gopmyie (2.33

1. OnpenensieM BeIMUYUHY YAEIbHON BEHTHJISLIMOHHOW XapaKTepUCTUKU 110 Tabi. 6 IIpwi. 1
v = 0,454B1/(m>-°C).

Haxoaum cpenHioo Temreparypy BHYTPEHHETO BO3ayXa Al KuHoteatpa mo tadu. 1 [lpwmr. 1
paBuyto 14 C.

2. OnpezensieM MaKCUMAaITbHBIH TETIOBOM MOTOK Ha BEHTWISIIUIO 110 popmyte (2.33):

Q.v = 3,6 x 8000 x 0,454[14 - (-25)] = 141688 (121795, 4kkan/u).
3. OmpenensieM To0BO€ KOJUYECTBO TEIUIOTHI, TpeOyeMoe Ha BEHTWIALHMIO O (opmyIe
(2.39:
14 (-3
Q,=3,6 x 1416484 ~(~25) x 16 x 182 x 18 = 700,60 /I (167,3'ka).

Ipumep 2. Onpenenuth MaKCUMAaJIbHBIA TEIJIOBOW MOTOK JUISl YOAJICHHUS YTIECKUCIOTHI W3
3ama Ha 1000 uen. Temnepatypa Bo3ayxa B 3anme 20 C. PacuerHas temmepaTypa Hapy>KHOTO
BO31yXa i otorieHus -25 C.

HauanpHoe coiepykaHne yIIeKHCIOThI B BO3LYXe COCTaBisieT X = 0,51/m°.

BrleneHne yriieKuciaoThl OJJHAM YEIOBEKOM B COCTOSIHUHM TIOKOSI COCTaBiseT V, = 23 yi/d.
JomycTuMmoe npenenbHoe CoepKaHue YIIIEKUCIOThI B IOMEIEHUHN X; = 1,50/m°.

1. OmpenenseM KOIUYECTBO BBIIEIAEMOro yriekuciaoro raza G,

G. =23 x 1000 = 23000/4.
2. OnpepensieM TpeOyeMbIii 00bEM yIaIsIEMOTO BO3TyXa:
_ 23000
15-0.5= 23000m%x.
3. OnpenensieM MaKCHMAaITbHBIH TEIIOBOM IMOTOK T BEHTH/IALMH 110 hopmyiie (2.41):
Q,v = 0,28 x 23000 x 1,0[20 - (-25)] = 2898B0 (249183, Ixkan/u).

2.3. OMNPEQEJIEHUE KOJIMYECTBA TEI/10TbI HA NOo4OIrPEB BOoAbl
AJ15 TOPAYEINO BOQOCHABXXEHUA

2.3.1.KadecTBO X0JI0THON M ropsiueii BObI, IIOAABAEMON Ha X035 HCTBEHHO-TTUTHEBBIC HYK/IbI
JIOJDKHO cooTBeTcTBOBaTh TpeboBanusm ['OCT 2874-82 «Bona nutbeBasi».

2.3.2. Temmnieparypy ropsiueid BOJIbI B MECTax BOJOpa3dopa cledyeT NpeaycMaTpuBaTh B
coorBerctBuu co CHull 2.04.01-85[9]:

He Hmwke 60 T - 118 cucTteM LEHTPAIM30BAHHOTO TOPSYEro BOJOCHAOKEHHS,
IPUCOETUHIEMBIX K OTKPBITBIM CHCTEMaM TEIIOCHA0XKEHUS,

He HIke 50 T - g cucteM ropsvyero BOJAOCHAOXKEHMS, MPHCOCIUHSAEMBIX K 3aKPBITHIM
CHUCTEMAaM TEIUIOCHAOKEHHU,

He BbIe 75°C - 1 BceX CUCTEeM, YKa3aHHBIX B IIEPBBIX JIBYX MOIITYHKTAX;

He Bbie 37/ C - And yMBIBAIbHUKOB M JylIed B MOMELICHUAX AETCKUX JOLIKOJIbHBIX
YUPEKICHUN.

2.3.3. Jlna motpebuTeneil, KOTOPHIM HEOOXOauMa ropsiyas BoAa C TEMIIEPATypOW BHIIIIE
yKa3aHHOH B I1. 3.2, CleAyeT AJIs I0TpeBa BOJbI IPEyCMaTPUBATh MECTHBIE BOJIOHAIPEBATEIH.

¥




2.3.4. Pacxoj ropseil BOAB B CPEHHE CyTKH MOTpeOHTENsMH B 31aHud Ghm, MO/CYT., B
OTOIIUTENBHBIA MEPUOJ] IPH pacyeTe MOTPEOJICHUs Teryla CUCTEMON TopsS4Yero BOJOCHA0KEHHS
orpenensercs 1no Gopmyiie:

P,

G.Em 10 Egumm= (248)
rze g - pacxo Boasl (HOpMa) i-M moTpeduresneM, Ji/cyT., mpuHuMaeTcs mo tadi. 21 [Mpui. 1;

M} - KOJIMYECTBO OJJTHOTUITHBIX TOTPEOUTENCIH;

N - KOJIMYECTBO TPYIII OJHOTUITHBIX MTOTPEOUTEIICH.

[Ipu orpaHWYEeHUU MMOJAYH TOPSUYCH BOJBI B )KUJIbIC U OOIICCTBCHHBIC 3IaHUS TPOU3BOIUTCS
KOPPEKTHUPOBKA pacxojia Boabl o Tadm. 22 [Tpwur. 1.

2.3.5. Eciu temnepaTypa mojaBaeMoil K BOAOPa3OOpHBIM KpaHaM BOJbI OTIUYAETCS OT
HOPMHUPOBAHHOM, TO JEHCTBUTEIBHBIA PACXOJ TOpsSYEH BOJbI quhm OylleT COOTBETCTBOBATH
COOTHOIIEHUIO:

§ _ G.rml:r’k _f’c)

E

"t ) (2.49)

¢
rie “k - haKTHUeCKas CPeIHIs TeMIepaTypa ropsdeii Bosl, °C.
TIpy OTKIIOHEHHH BETHYNHBI NABICHHS B CHCTEME ropstero BogocHabkenus P? tpeGyemoro

P dbakTuyeckuii pacxoj ropsdeit BoIbl onpeaesieTcs mo Gpopmyiie:

G, = G PP (2.50)

2.3.6. Pacxon TemnoTel Ha Topsuee BOAOCHAOKEHHWE B OOIEM ciydae ONpeAessieTcsl 1o
dopmyre:

Qh=0n +Qn' + Qun, (2.51)

rae Qn’ - pacxoj1 TEIIOTHI Ha MO0TPEB BOBI B OTONUTENbHbIN nepuo, I'J1x (I'kan);
Q:' - pacxo TEIUIOTHI Ha ITOJOTPEB BOABI B HeoTONMTENbHBIN epuo, I'/Ix (['kan);
Qi - TIOTEpU TeIIa CUCTEMOH ropsiuero BogocHadxkenus, I'J[x (I'kax).

Qv = 3,6"M® (th - t)Z,-10° + Q' (2.52)
[Qv' = g (th - t)Z,-10° + Q' (242
Qv' = 3,68"M@P(th - t6)Z,-10° + Q' (2.53)
[Q" = g"uMP(th - t)Z,-10° + Q]; (2893
Qn' = 3,8"MP[(th - t)Z, + B(th - t)Z,]-10° + Qi (2.54)
[Qi = wMp[(th - t)Z, + B(th - t)Z,]-10° + Q,..]; (2.54

B hopmyrax (2.52) - (2.54):

" - HOPMa Pacxozia ropsiueii BOJIBI Ha ropsidee BOJOCHAGKEHHE HA SAMHMIILY H3MCPEHHS JUIS
noTpeOuTENst, IPUHUMAETCS JUTS JKUIbIX 3aanuii mo tadsa. 21 [Mpun. 1 (CHull 2.04.01-85) niu
110 YTBEP>KJICHHBIM MECTHBIMH OpPTraHaMH BIIacTH, J1/(CyT.4edn);

M - KOJMYECTBO €AWHMI[ U3MEPEHUs], OTHECEHHOE K CyTKaM WM CMeHaM (YHCIIO JKUTENeH,
y4ammxcsi B y4eOHBIX 3aBE/ICHUSIX, MECT B OOJBHHIIE U T.I1.);

th - cpemHss TemmepaTypa TOpsS4eH BOABI INPUHUMACTCA ISl 3aKPBITOH CHCTEMBI
TEIUIOCHA0XKEHUsST paBHOU 55, 11t oTKphITOM - 65 T, mpu 3TOM HOpMa pacxojia ropsdeid BOJbI
npuHuMaetcs ¢ kosddurmentom 0,85 P;

C - yAenbHas TEIUIOEMKOCTh ropsiued Bojawl, npuHumaetcs 4,187 xx/(kr-°C) [1
kkain/(kr-°C)];

p - IUIOTHOCTh TOPSTYEH BOJIbI, TPUHUMAETCs paBHOM 1 Kr/i;




t© - Temmeparypa XoiomHOW (BOJONPOBOJHOM) BOALI B OTONUTEILHOM IIEPUOJIE,
MPUHUMAETCS TIPU OTCYTCTBUHU JaHHBIX 5 °C;

te' - Temmeparypa XOJOAHOW (BOJOIPOBOIHOIM) BOABI B HEOTONMUTEIBHOM IEPUOIE,
MPUHUMAETCS TIPU OTCYTCTBUHU JaHHbIX 15 TC;

Z,, Z, - IpOJOIIKUTEIEHOCTh PAObOTBI CUCTEMBI TOPSTUETO BOJIOCHAOKEHHUSI COOTBETCTBEHHO B
OTOTHMTEIBHOM M HEOTOIUTEILHOM TIeproJaX, CyT.;

B - xo3¢p¢unmeHT, y4yuUTHIBAIOIIMKA M3MEHEHHE CpEJIHEro pacxoja BOJIbI Ha Topsdee
BOJIOCHA0’)KEHNE B HEOTONHTEIBHBIN IEPHOJA IO OTHOIICHHWIO K OTONMHUTEIHHOMY MEpUOINY,
MPUHUMAEMBIN TIPU OTCYTCTBUH JaHHBIX ISl KHJIMITHO-KOMMYHAJIBHOTO ceKkTopa paBHbM 0,8
(m1s xypoptoB B = 1,2 - 1,5) s npeanpusttuii - 1 [10].

@DaKTUYECKOe YUCIO OOCITY)KCHHBIX IOCETUTENeH B OaHSX OMNpeNeNseTcs Ha OCHOBaHUU
JAHHBIX OyXTalTepCKOro ydeTa IO YHCIYy pealn30BaHHBIX 32 OTUYETHBIM MEPUON Pa3OBBIX
OWJIETOB Ha TOJH30BAHME BCEMH OTICICHUSMU W HOMepamMu OaHb. KomM4ecTBO IUIaTHBIX
MIOCETHUTEJICH, TIPOIYIIEHHBIX HOMEPAaMH, OIPEIEIISIETCS M0 BMECTUMOCTH HOMEPOB, OTUTAYeHHBIX
MOCETUTEISIMU, HE3aBUCUMO OT (DaKTHUECKOro uHMcia MBIBIIUXCS. B 3TOT TmoOKa3zaTenb
BKJTIOYAETCSl TAK)K€ KOJHMYECTBO ITOCETUTENICH IO YCTaHOBICHHBIM JIBTOTHBIM Tapudam uis
BOMHCKMX YacTed NpU KOMaHJHOM MocemeHu. Jletu A0 7 JeT B YHCIO TOCETUTENEH He
BKJrogarorcs [11].

Pacyer umcna ycrmoBHBIX OIOJ, NPUTOTOBISAEMBIX W PEATU3YEMBIX B MPEANPUSTHUSIX
0OIIIECTBEHHOT'O MUTAHHUSI, onpeesercs mo Gpopmyite [12):

] ]
m= e T e

L 2 (2.55)
rIe Ny - KOJIMYECTBO i-X OO,

@i - TepeBOAHON KOX(PGUIMEHT K HOpPME pacxoja Topsdyed BOJbI Ha YCIOBHOE OO0,
npuHUMaeTcss Ais. xononHoW 3akycku - 0,4; meporo Omoga - 1; Broporo Omoma - 0,66;
TpeThero omona - 0,14,

N - o0111ee KOJIU4YECTBO OJIIOI.

2.3.7. ]Ins KOHKPETHOTO cliydasi TIOT€pU TeIla CUCTEMOM Topsyero BojocHaOxkeHws, KJ[x
(kxai), MOTYT OBITH OIPE/ICIICHBI PACUETOM IO (OPMYJIaM:

&
Q:ve:u = 3’6[29-313: ]Z.EH;
il

(2.56)
k
Lo E‘?.ﬁf:' Z s q6n)
rae Q - YOCHbHBIH TEIUIOBOHM IMOTOK OT i-ro TpyOompoBoga (CTOSIKA, IUPKYISIIHOHHOTO

TpyOompoBoja), Br/m (kkan/u-m), npuaumaercs no tadu. 23 [pw. 1,
li - IPOTSHKEHHOCTH I-T0 TPYOOIIPOBOIA, M;
Zp, - IPOJIOJDKUTEIBHOCTh PA0OTHI CUCTEMBI TOPSYETO BOJIOCHA0KEHUS B pACUECTHOM MEPHUOJIE,
CyT.;
N - MPOIOKUTENILHOCTD MOJIb30BAHUS TOPUCi BOJIOH B CYTKH, Y;
K - KOJIMYeCTBO y4acTKOB TPYOOIIPOBOJIOB.
£, &

g.!’.= 1 I]n%_'- 1 ’

2mhy, d amd,, 2)5

rae tj - remneparypa okpysxaromei cpenbl, °C, IpUHUMAETCS TIPU MPOKIAIKE TPYyOOIPOBOIOB: B
00po3/1aX, BEPTUKAIBHBIX KaHajaX, KOMMYHUKAITMOHHBIX IIaXTaX CAHTEXHUYECKUX KaOuH 23; B
BaHHBIX KOMHAaTaX 25; B KyXHSX M TYaJeTHbIX KOMHATaX JKWJIBIX JIOMOB, OOIISKHUTHNH U



rocTHHMI 21; Ha IECTHUYHBIX TUTOmaAKkax 16; B KaHaaX MOJ3EMHOMN MPOKJIAIKUA 5; B TOHHEIAX
40; B mogBanax 5; Ha yepmakax 9,

0, - KO3(PQOUIMCHT TEIUIOOTIA4Yd OT IMOBEPXHOCTU H3OJIAIUH K OKPYXKAIOIIEMYy BO3IYyXY,
npuHuMaetcs paabiM 6 Br/(m%-°C) [7 kxan/(u-m?-°C)];

d - HapyXXHBIIi JUaMeTp TPyOONPOBOAA, M;

d; - nmametp TpyOBI ¢ M30AIMEH, M, U,; =d + 20,;;

0,5 - TOJIIUHA U30JIALIUHA, M,

My - KOIPOUIMEHT TEIUIONPOBOJHOCTH TEIUIOM3OJSAIIMOHHOTO CJI0S, TPUHUMAETCS ISt
muHepaioBatHoi uzossiiuu 0,06 B1/(m-°C) [0,05 kkan/(u-m-°C)], mis Apyrux BUAOB HU3OJSAIHH
110 TTACTIOPTHBIM HJIH CIIPABOYHBIM JTaHHBIM.

VY aenbHBIE TOTEPU M30JIMPOBAHHBIMU TPYOONPOBOJAMH MOTYT OBITH MPHUHATHI MO Tabm. 23,
HEW30JIMPOBAaHHBIMH - 110 Tabs. 13 [Tpwi. 1.

[Ipu OTCYTCTBUU KOHKPETHBIX JAaHHBIX MOTEPH TEIJIa CUCTEMON TOpsSYero BOJOCHAOKEHHSI
MOTYT OBITH orieHeHbl K03 dunuerarom K,,,. Toraa popmyinsr (2.59 - (2.57) npuHUMAarOT BHI;

Qv' = 3,&"%M (th - t)Z, (1 +K,n)- 105 (2.58)
Q" = 0"uMPB (th - t6)Z, (1 +Kpa)-10% (2.59)
Qh = guMP[(th - t)Z, + B (tn - t)Z,] (1 +K,,)-10°, (2.60)
rae. K,, - KO3pOUIHEHT, YYUTHIBAIONIUN TEIUIOBBIE TMOTEPH CHUCTEMOH TOpsSYEro

BOJOCHAOKEHHMsT  (CTOSKaMH, MOJAONIMMHA HM  IUPKYISIHOHHBIMH  TPpyOOIPOBOIAMH,
MOJIOTEHIIECYITUTESAMHE | T1P.), IPHHUMaeMoMYy 1m0 Ta0u1. 24 [Ipuit. 1 B 3aBUCHMOCTH OT CTEIICHH
O5aroycTpoiicTaa.

2.3.8. Cpennwmii yacoBoit pacxoj TemaoTel, Bt (kkai/4), Ha MOJOTPEB BOIBI IS HYX ]I
rOPS'YET0 BOJAOCHAOKEHHSI OTIPEICIISACTCS:

B OTOINHTENBHBIA IEPUOT

Q="M (th - to) (1 +K,,,)-10%24, (2.61)
B HEOTONUTENbHBIN nepuoa
Q'hm = G"unMPP(th - tc") (1 +K,r)-10%24, (2.62)
CpPEIHEr010BOM
Qhm = 9"uMP[(th - t)Z, + B(th - t)Z.] (1 + Kyun)-10°%((Z, + Z,)24). (2.63)

2.3.9.11pu u3BeCTHOM BETMYMHE MAaKCUMAJILHOTO Pacxo/ia BOJBI Ha TOpsuee BOJOCHAOKEHHE
GhmaxCpeIHHI pacxo ropsiaeil BOAbI MOKET OBITh OMPEIEICH 10 COOTHOIICHHUIO!

Ghm = Grhmatk:, (2.64)

rae: K - ko3 durmeHT yacoBoi HEpPaBHOMEPHOCTH BOJOIMOTPEOSICHUS, IPUHUMACTCS 110 TaOJI.
25TIpun. 1 [8].

Jis  cucteM TOpSYEro BOJOCHAOXKEHUS, OOCITYXKHBAIOMIMX OJHOBPEMEHHO JKWIbIE H
00IIIeCTBEHHBIC 3/1aHUsI, KOA(DPUIIMEHT YacoBOW HEPABHOMEPHOCTU CIEAYET MNPUHHMATh TIO
CyMM€ 4YHUCJICHHOCTH JXMTEIEeH M YCIOBHOW 4YMCIEHHOCTH kutened U, B OOIIEeCTBEHHBIX
3IaHUSIX, OTIpeesieMoit o popmyie:

Uyc,v = 012$hm06w1 (265)
e

rae; Gpm ' - CPeAHHH pacxoja BOJBI Ha Topsdee BOJOCHAOXKEHHE 332 OTOMMUTEIBHBIA MEPHON,
Kr/4, Ui OOIIECTBEHHBIX 3/1aHui, onpeaensembrii mo CHull 2.04.01-85.

[Ipn oTCyTCTBMM JaHHBIX O HAa3HAYEHHHM OOIICCTBEHHBIX 3JaHUH TIPU ONpeNeICHUN
K03 uIMeHTa YacoBOW HEPABHOMEPHOCTH YCIOBHO YHCICHHOCTb JKUTENCH JOIycKaeTcs
npuHUMATh ¢ Kodddurmentom 1,2.




2.3.10.11pu otcyrcTBUU Bojopa3zdbopa TpeOyeMblil pacxoa HUPKYISIMOHHON Topsyeil BOJbI
G,, M°[4, 1151 HaEbOIEE YAATEHHOTO OT ITOIOTPEBATENS y3/1a CHCTEMBI TOPAUIEro BOIOCHAGKEHHS
orpenensercs 1no Gopmyiie:

107
G = Q;wx i

* i (2.66)

rae Qu, - MOTepU TEIUIOTHI BCEMU MOJAIONIMMH TPYOOIPOBOIAMHU PACUETHOTO y3JIa CHUCTEMBI
ropsiuero BogocHadxenus, Bt (kkan/4);

At - pa3HOCTH TeMmmepaTyp Topsdeil BOJbl OT Pa3BOIAIIECTO TPYOONpOBOJA 10 JalbHEH
BOZIOPa300pPHOM TOYKH CTOSIKA, TPUHUMAETCS PAaBHBIM JJIsl 3JJaHUH BBICOTOM 10 4-X sTaxken 5,
cBblle 4-x sraxei - 8,5 C;

C - TEIUIOEMKOCTh BOJIbI, ipuHUMaeTcs paBHo 4,187k /[x/(kr-°C) [1 kkan/(kr-°C)].

OO1miee ocThIBaHUE IUPKYIALMOHHON BOJBI OT IMOJOTPEBATENs 10 AajJbHEW BOJOPa300pHOI
TOYKH He A0JkHO npesbimars 10 C.

2.3.11. Pacxonpl XOJOMHOW W TOps4Yeil BOABI BOAOPA30OPHON apMaTypol OMpPEesIFOTCS
meroauke, unoxennoi B CHull 2.04.01-85[9].

2.3.12. KonuuectBo ternothl. ['Jlx (['kan), Ha TPOM3BOJICTBCHHBIC HYXAbI OaHb U
npadeyHbIX onpeaensercs mo popmysie [14]:

bl

Q;up = ZQ:!_&:"
el (2.67)
re N - KOJMYECTBO TEXHOJIOTHYECKOTO 000PYI0BaHUS, UCIIOIB3YIOIIETO TEILIOTY;
Qypi - KOJIMYECTBO TEILIOTH, HCIONb3yeMoe i-M obopynoBanueM, I'/JIx (['kam), onpenensercs
no ¢opmyre:

Qi =qm (2.68)

r1e; q - yAeIbHbIH PacXo/] TEIUIOThHI Ha €AWHHUITY TEXHOIOTHIECKOTO POIecca, IPUHUMAETCS:

Ha 1 momeiBKy 11 meun-kamenku 2302,9k ) x/aen. (550kkan/uern.)

Ha ne3uHpekuio Oenbs B kamepax: orHeBbix 837,4k/Ix/kr (200 kkan/kr), napossix 1507,3
k/Ix/kr (360kkan/kr), mapodopmanuHoBbix 1172,4x][x/xr (280kkain/kr);

M - KOJIMYECTBO €MHHUI] TEXHOJOTHYECKOTO IpoIIecca.

KomuuectBo temmorel, I'JIxk (['kam), Ha MPOM3BOACTBEHHOE MAPOCHAOKCHHME MPAYeUHBIX
ofpenensercs 1no Gopmyie:

an = 3:@Cponprznp'106; 69)
[an = Qcponprznp' 106]; 2691)

rae Q7,,, - cpeaHe4acoBOM pacXox TEIUIOTHl HA IIPOU3BOJCTBCHHOE MapocHabkeHue, BT
(kxain/g);

T - CpeHee KOJIMYECTBO YaCOB pabOThI MPAYEYHOM B CYTKH;

Z,;, - TPOJOJDKUTEIEHOCTS pabOThI PaYeyHO! B IUTAHUPYEMOM IIEPHOIE, CYT.

CpeaHeyacoBOi pacxoj TEIUIOTHI Ha IPOU3BOJACTBEHHOE MapOCHAOKCHHWE MPavedyHbIX, BT
(kxain/g), onpeaensercs mo Gopmyie:

Q%o = 0,285,1,,; (2.70)
Q%onp = Guln, (2.78)

rne: G, - CyMMapHBIi CpeIHEYAacOBOW pPacxoj] HOPMAaIBHOTO Tapa Ha IMPOU3BOJCTBEHHOE
napocHa0keHue, Kr/d;
l,, - TerocoaepkaHKe HOPMAIBLHOTO Tapa, paBHoe 2675,5k/[x/kr (639 kkan/kr).
CyMMapHBIH cpeIHEYacOBOM pacXo 1 HOPMAILHOTO Tapa, Kr/4, onpeaessiercs mo popmyiie:



G = Z[ g,;,-Di,],
F=1l -1

(2.71)

rae Qi - YICIbHBII pacxoy napa i-if MaHbI j-ro 000py0BaHuS, KT H.I1./4;

Djj - IpOM3BOANTENBHOCTS |-if MAIIMHEI |-T'O TUIA, KI/4;

N - KOJIMYECTBO OJHOTHITHBIX MAIIIHH;

M - KOJIMYECTBO TUIIOB MAIIIUH.

VY aenpHBIC PacXObI Mapa TEXHOJOTHUECKUM 000PYA0BaHUEM MPUHUMAIOTCS 10 MAaCIIOPTHBIM
JTAHHBIM, a TIPH UX OTCYTCTBUHU 10 Tabi. 26 [Tpui. 1

2.3.13.Ilpumepsl pacuera.

Ipumep 1. Onpenenuts roJoBOE KOJIMYECTBO TEIUIa, TpeOyemoe s MOoI0oTpeBa BOIBI Ha
ropsiuee BojgocHaOxkeHue OompHUIBI Ha 450 Mect. [IpogomKUTETHLHOCTH OTOMHUTEIHHOTO
nepuoga coctariser 206CyT., MPOAOIKUTETHHOCTh PA0OTHI CHCTEMBI TOPSYEro BOJIOCHAOKEHUS
B rony - 350cyT.

BonpauIa 00opymoBaHa BaHHAMU W AYIIAMH, OOIIMMH JIJisi KaXIoro otaeneHus. [logada
ropsiueil BOJAbI OCYIIECTBIISIETCS HENPEPHIBHO B TEUEHHE HEAENU M KPYrJocyTouyHo. B 3manuun
CMOHTHPOBaHbI 12 HEM30JIMPOBAHHBIX CTOSIKA C HAPY)KHBIM TuameTpoM Tpyo 20 MM u UIMHOM
23,5m xaxawiid. [lomarommii 1 MUPKYISIHOHHBINA TPYOOTIPOBOIBI C HAPYKHBIM JTHAMETPOM TPYO
COOTBETCTBEHHO /61 57 MM M ATMHON 26 M KaXKJIbIi PacIiOIOKEHBI B TIOJBAJIC U U30JIMPOBAHBI
MUHEpanoBaTHOW wm3oysmuer tommmHor 10 mm. CpenmHsisi Temmeparypa BOJBI B IOJAFOIIMX
CTOSIKaX U IMUPKYISAIIMOHHOM Tpybomposoe 55 C.

TemmepaTypy XOJIOJHOW BOJONPOBOTHOM BOJBI B pacueTe mpuHMMaeM paBHo 5 °C B
oronuTeNbHbIN 1 15 C B HEOTOMUTENHHBIN TTEPHOIBI.

1. ITo Ta6m. 20 ITpun. 1 onpenensem HOpMY TOpsiueii BoMIbI, paBHYIO /571 Ha 1 OONMbHUYHYIO
KOUKY.

2. ITo dpopmyne (2.54) maxomum TOMOBOM pacxoj TEIUla Ha Tropsyee BOJOCHAOXKCHHS Oe3
ydeTa TEeIUIOBBIX TIOTEePh TPYOOIPOBOIaAMU CHCTEMBI:

Qn=75x% 450 % 4,187 x [(55 - 5) x 206 + 1,0 x (5B) x (350 - 206)] = 22694586/« =
2269,5I'JIx (542Tkan).

3. Haxogum ynenbHBINH TEMJIOBOW TMOTOK () OT HEM3OJHMPOBAHHBIX CTOSKOB IO Taodm. 13
[Tpunoxenus 1 npu nepenazae Temneparyp At = 55 - 20 = 35C:

g = 29Bt/m (24,9xkan/u-m).

4. Haxoaum TemaoBOi MOTOK (MOTEpH TEIUIa) OT CTOSIKOB TOPSYETrO BOJOCHAOXKEHUS B
IIOMEILEHUIX OOJILHUIIBL:

Qem = G-Zl = 29 x 23,5 x 12 = 81958 (9020, Ixkan/).

5. HaxoauMm ynenpHBIN TEIUIOBOM MOTOK OT MOAAIOIINX W HUPKYISIIHOHHBIX TPyOOIPOBOIOB,
pacrooKeHHbIX B IojBaie o Gpopmyse (2.57):
JUTSL TIOJTAFOIIIETO TPYyOOIIpOBO/IA:

. 55-5
4 1 0,096 1
*1n +
5% 314 =005 = 0076 6x314% 0096
JUTSL TUPKYIISIIHOHHOTO TPYOOIIpOBOAa
. 55-5
4 1 0.077 1
*1n +
5%x314%005 = 0.057 6x314%0077

=626 BT (33, b sxan)

=304 Br (26, 1man)

6. Haxoaum cyMMapHBIi TETUIOBOM MOTOK OT TPYOOIIPOBOIOB, PACIIONIOKEHHBIX B MOJBAJIE:



g = 62,6 x 26 + 30,4 x 26 = 24T (2079, lkkan/u).

7. HaxomuMm TOJOBBIC TEIUIOBBIC MMOTEPH CTOSKAMH, MOJAIOUIMMH H HUPKYISLAOHHBIMA
TpyOONpOBOJAMHU:

Qun = 3,6 x (8195,4 + 2418) x 350 x 24 x°10 320,9I' /I (76,6Tkaun).
8. OnpenernsieM roJOBYI0 MOTPEOHOCTH B TEIUIOTE CHCTEMBI TOPSYETO BOIOCHAOKEHUS:
Qn = 2269 +320,9 = 258991k (618,61 kau).
2.4. OMNPELEJIEHNE PACXOLOB TEIMJIOHOCUTEJIA

2.4.1. PacueTHBIi pacxo] CETEBOWM BOABI OMPEACINSETCS OTICIBHO IJisi HYXA OTOIICHUS,
BEHTWISALIUH U TOPSIETO BOJOCHAOKEHHUSI C IMOCIEAYIOMUM UX CYMMHUPOBAHUEM.
PacueTHbIe pacxo/sl CETeBOM BOABI, T/4, onpenelstoTes no ¢popmynam [10]:

Ha OTOIIJICHUC
Gomax= 3,80max 16/0@(171 - 12); (2)7
[Gomax = Qomax 103/C3(T1 - TZ)]! 2-(&)

II€ T1, T2 - COOTBETCTBEHHO TEMIIEPATyphl TEIUIOHOCHTENS B TOJAIONIEM U OOpaTHOM
TpyOompoBoaax, °C.

PacueTHbIi pacxo/ TEIUIOHOCUTENA U3 TEIUIOBOM CETU B CUCTEMY OTOIUIEHHUS IIPU 3aBUCUMOU
CXEME MOJKET OBITh OIPEACIICH 110 COOTHOIICHUIO:

G, = Goma)[(l + U), (2.73)

rae U - pacyeTHbI Ko3((UIMEHT CMeIIeHHs, paBHBIA OTHOLICHHIO PACUETHOrO pacxoia
MOIMENINBAEMON BOJIBI K PACYETHOMY PacXoiy CETeBOU BOAbI, ONpeeseTcs no popmyie:

u=(ta - t)/(ts - 72), (2.74)

rme 711, t1, T2 - COOTBETCTBEHHO TeMIlepaTypa B TIOJAIOIIEM CETEBOM TpPyOOIpOBOJE,
TeMIIepaTypa ropsiueid BOJIbl, MOAABAEMON B CHCTEMY OTOIUICHHUS IOCJIE€ CMECHTEIHHOIO Y3Jia,
TeMIIepaTypa BOJbI B 00paTHOM TPyOOIpOBO/Ie TOCIe cucTeMbl oTorieHus, °C.

[Ipu mpucoeTUHEHUN MECTHBIX CHCTEM OTOIUIEHUS M BEHTHIAILMH [0 HE3aBUCUMOH cXeme
4yepe3 TEIUIOOOMEHHUK pacdeTHas Temreparypa BOAbl B 0OpaTHOM TpPyOOIPOBOJE TEIJIOBOM
ceTu mocie TermiooomMenHuka npunumaercs Ha 10 C Bolme pacyeTHOH TeMIepaTypsl BOABI B
00paTHOM TpyOOINPOBOIEC OT CUCTEM OTOIJICHHUS M BEHTHIISIINY.

Ha BEHTHJIALIUIO

Gymax= 3,8umax 103/C3(T1 - Tz); (2)75
[Gumax= Qumax 103/C6(T1 - 12)], (Za)

Ha ropsiuee BoAoCHaO)eHue (CpeaHumit)
@) 6 OMKPLIMbIX CUCIEMAX MENIOCHAONCEHUSL:

Ghn = 3,8nm 10Cy(th - to); 2.16)
[Ghm = th'lﬁ/ce(th - )], 2.16)
rae t, - Temmeparypa Tropsueld BOABI B CHCTEME TOpSYEro BOAOCHAOXKEHUS TIPHU

HEMOCPECTBEHHOM Boiopa3zoope, npunumaercs pasuoit 65 C [CHull 2.04.01-85];
tc - TeMmepaTypa Xo010aHO# (BOIOMPOBOAHOM) BObI, °C;
0) 6 3aKPLIMbIX CUCEMAX MENTOCHAONCEHUS
npu 0OHOCMYNEHYAMOU cxeme

"o - 2.77)



- Q.Em 1D3

E

G?ﬁ ¢ ¢
‘ C.a [Tl - T;) (2.7%.)

T7€ T'1, T's - COOTBETCTBEHHO TEMIIEpaTypa CETEBOW BOJBI B MOJAIOIIEM TPYOOIPOBOAC B TOUKE
u3oMa rpaduka TEeMIEepaTypbl BOJBI U TOCIE MOJOTPEBATENS TOPSYErO BOJOCHAOKEHUS,
pexomenayetcs npuauMath T = 30 T [13];

npuU NapaiiebHol cxeme npUcoeOuHeHus 6000nooozpesamerel

1
G.&m = M.’
Cﬁ[T]. - T.a) (278)
, =
G.Em = Qﬁma 1[:'.' :
Ua[TI B T;) (2.7&)

npu 08YXCMYNEeHUamulX CXeMax npucoeouHenuss 6000nodozpesamerneli

360 107 554

G.EM ' ' +I:I’2 :
C(r—7) | 55-¢, (2.79)
C1E — !
G, - me 1(:1 55-¢ roz]
C,lm -y ) 55-¢, 29

rae: t' - TemMneparypa BOABI MOCJE MEPBOM CTYICHU TOAOTPEBa MPH JIBYXCTYIEHYATBIX CXEMax
MIPUCOCTUHEHHS Bogonoaorpeareneit, °C.

2.4.2.CyMMapHBbIe pacueTHBIC pacXobl CETEBOM BOJBI, T/4, B ABYXTPYOHBIX TEIUIOBBIX CETAX
B OTKPBITBIX W 3aKPBITBIX CHCTEMax TEIUIOCHAOKEHHs INPH KadeCTBEHHOM pEryJIHpPOBAHUH
OTIyCKa TEIUIOTHI CIIEAYET OnpeAeisaTh no Gopmyse [10]:

G = Gymax+ Gymax+ fGhm, 2-80)

Koaddunment f, yuutsiBaronmii 107110 CpeHEr0 pacxoia BOJbI Ha ropsiuee BOJOCHA0KEHHE
P PETYIMPOBAHHUH TI0 Harpy3Ke OTOIUICHUS], CIIeyeT IPHHNMATB!
JUISL OTKPBITOM CUCTEMBI TETNIOCHA0KEHUS

nipu momHoctd 100MBT 1 6ostee ,60
npu MourHocTH MeHee 100MBT 0,8
JUTSL 3aKPBITOW CUCTEMBI TETTIOCHA0KEHUS PH MOIITHOCTH
100MBT u 6oitee 1,0
Menee 100MBT npu oTcyTcTBHE 6aKOB-aKKYMYIJISITOPOB 1,2
meHee 100MBT npu Hanmuun 0aKOB-aKKyMyJISTOPOB 1,0

[lpu perynupoBaHHM 1O COBMEIICHHOW HAarpy3Ke OTOIUICHHS M TOPSYETO BOAOCHAOKCHUS
k03¢ durment f npurnmaercs papabiM O.

Jis motpeduteneit mpu cooTHOMEHUH QpmalQomax > 1 ¥ OTCYTCTBHH 0aKOB-aKKyMYJISITOPOB,
a Taxke ¢ TermwioBbiM noTtokoM 10 MBT (8,6 I'kan/u) u MeHee cyMMapHBIH pacueTHBIN pacxoj
BOJIBI OTIPENICISIETCS TI0 (hOpMYyIIe:

G = G,ymax+ Gumax+ Ghmax (2.81)

2.4.3.PacyeTHbIi pacxoj CeTeBOW BOABI HA OTOTUICHHE W BEHTUJISAIUIO, 3alPOCKTUPOBAHHBIN
Ha PacuYeTHYIO TEeMIepaTypy HapyKHOTO BO3AyXa JJIsl OTOIUICHHUS, T/4, MOXKET OBbITh OIPEAEIICH C
MTOMOIIBIO YJICTBHBIX PAacX00B BOABI IO (hopmyie:

G = gQO(V)max, (282)

e g - yaeIbHBIN pacyeTHbIH pacxon Boabl, T/MBT 1/(I'kan/u), npuxumaercs mo tabm. 15 [Mpui.
1.



2.4.4. MakcumainbHbIld pacxoj ropsiaeii Boabl Gpmay T/4, IUTSL )KWJIBIX PAiOHOB MOXKET OBITH
ompenesneH o Gopmyiie:

Ghmax= K-Ghm, (2.83)

rae. ki - xoadduimeHT yacoBoii HepaBHOMEPHOCTH, MpUHHMaeTcs mo Tadm. 25 Ipuin. 1 B
3aBHCUMOCTH OT KOJIMUECTBA MOTPEOUTENEH.

[lpy oOTCYyTCTBMM JaHHBIX O Ha3HAYCHWH OOMIECTBEHHBIX 3[aHUW JOMyCKAeTCs TpH
orpeneneHuu Kod(pUIMEeHTa YacOBOW HEPAaBHOMEPHOCTH YCIOBHO UHWCIEHHOCTh JKUTEIEH
npuHUMATh ¢ Kodddurmentom 1,2.

3. ONPEJEJEHUE KOJTUYECTBA BHIPABATBIBAEMOM TEILTOTHI

OO1miee KOMUYECTBO BBIpAaOATHIBAEMON TEIUIOTHI TEIUIOMCTOYHUKOM (KoTenbHOM), I'J[xk
(C'xaxn), onpenensercs o popmyJie:

erzp = Qomn + Qcm (31)

e Qumn - KOJMYECTBO TEIUIOTHI, OTIYIIEHHOTO B TEIUIOBYIO CETh OT TEIUIOMCTOYHHKA 3a
paccmatpuBaemsiii iepuo, I'Jx (['kan);

Q. - KOIMYECTBO TEIJIOTHI, pacxolyeMoe Ha COOCTBEHHBIE HY)KIbI TEIJIOMCTOYHMKA, [ [k
(T'kau), 3a TOT K€ TIEPHO/I.

KomuuectBo ormyniennoi Ternotsl, ['/JIx (['kan), onpenensercs no gpopmyie:

Qomn = Qnom + Qm}’ll (3.2)
rne Quom - KOJIMYECTBO TMOTPEOJCHHON TEMJIOTH B TEIJIOMCIONB3YIOMUX YCTaHOBKAaX
norpebutencii, I'/Ix (I'kan), onpeaensercs mo pa3aeiy 2

an - KOJMUYCCTBO TCIUIOTHI, TCPACMOC TCIIJIOBBIMU CCTAMU IIPU TPAHCIIOPTUPOBAHHUU

TETUTOHOCHUTEISI OT HCTOYHMKA 710 TioTpeouTencit, I'Ix (I'kan).

3.1. ONNPEQEJIEHNE KOJIMYECTBA TEIJ10Tbl HA COBCTBEHHbIE
HYXX[1bl KOTEJIbHbIX

3.1.1. OO0mmii pacxoJ TEmIOoThl Ha COOCTBEHHBIE HYXIbl KOTEIBHOM OmpeenseTcs
pacyeTHBIM WM ONBITHBIM IyTEM MCXO/S U3 MOTPeOHOCTEH KOHKPETHOTO TEIUIOMCTOYHHKA, KaK
CyMMa PacxoJIOB TEIUIOTHI (11apa) Ha OTACIbHBIC DJIEMEHTHI 3aTPar:

HOTEpH TEIJIOTH Ha HArPEeB BOABI, yAAIeMOM U3 KOTIa C IPOTYBKOH;

pacxo]l TEIIOTHI Ha MOAOTPEB Ma3yTa B )KEJIE3HOJOPOKHBIX LIUCTEPHAX, Ma3yTOXPaHUJIHUIIAX,
PacXOAHBIX EMKOCTSIX;

pacxo]l TEMJIOTHI B TApOBHIX (POPCYHKAX HA PACHBUICHUE KUIKOTO TOIUINBA,

pacxoi TeTJIOTH Ha TEXHOJIOTHYECKHIE TPOLIECCHI MOTOTOBKH BOJIBI;

pacxo]l TeMJIOThl Ha OTOIUICHUE MOMELICHUN KOTEJIbHON U BCIOMOTATeNbHBIX 3/1aHU;

pacxoj TeTJIOTH Ha OBITOBBIE HYX/IBI IEPCOHATIA;

poyYHe.

Qﬂa = EQQ&" (33)

rae Qi - MOTepy TEIIOTHI Ha i-if a1eMeHT coOcTBeHHbIX HYX 1, [ JIxk (I'kan);

N - KOJIMYECTBO JIEMEHTOB 3aTPaT Ha COOCTBCHHBIE HYK/IbI.

IIpu pacuerax COOCTBEHHBIC HYX/bI KOTJIOB OTHECEHBI K CTaThe HYKI KOTCIBHOW, MPH 3TOM
NPUHAMAETCS K.I1.JI. KOTJIa OpyTTO.

J10J1s1 TETUTOTHI Ha COOCTBEHHBIC HYX/IbI KOTEIILHOW ONPENesieTcs mo popmyIie:

Kcu = QCH/ erzp ’ (3 . 4)

NI

KCH = 1 'Qomn/erlp- (35)



3.1.2. Pacxonl ¥ KOTUYECTBO TEIUIOTHI, OTIMYCKAeMON Ha OTOIUICHHE 3IaHHWA KOTEIHHOM,
Ma3yTOHAaCOCHOM W JPYrMX MPOU3BOJCTBEHHBIX 3/IaHUN OMNPEACISIETCS B COOTBETCTBUH C
paznenom 2.

3.1.3. Pacxoa TeIuioThl Ha PACTONKY MapoBbIX KOTIOB, MBt (I'kam/4) ompenmensiercs 1o
dopmysre:

Qopacm = pachoky (36)

riae Q,k - TEIIOMPOU3BOIUTEIILHOCTE KoTaa, MBT (['kan/4);

Kpacm - IOKa3aTenb MOTEPU TEILUIOTHI, IpUHUMaeTcs paBHbIM 0,349 mpu npocTtoe kotia 10 124
(u3 ropstuero cocrosiaust) U 0,654 - mpu npoctoe cBbiiie 129 (M3 X0JIOAHOTO COCTOSIHUSA).

[Torepu TEmJIOTHI TpPH PpACTONKE BOJOTPEHHBIX KOTIOB HpuHUMaioTcs paBHbiMu 0,9
aKKyMYJIHpYIOLEe crnocoOHocTH 0OMypoBKku. B Tabdn. 1 Ilpun. 2 npuBeaeHsl MOTEPH TEMIOTHI
IIPU PaCTOIKE HEKOTOPHIMU TUIIAMU BOJIOTPEHHBIX KOTJIOB.

[Morepu TemIoTh IpU pacTornke Kotia 3a pacyetHbid nepuon. I'J[x (I'kai), onpenensrores:

= 363 K,
Qpam E ¥ Q.‘z (37)

]
Qpam = ZpriQﬂ.‘i :
i-1 (3.7)
rae K,uemi - TOKa3aTeb MOTeph TEIUIOTHI IS I-0H pacTOIKY,;
N - KOJIMYECTBO PACTOINOK ISl KOTJIa B PACYETHOM IEPUOJIE.

[ToTepy TEemIOTHI TPH PACTONKE BOAOTPEHHBIX KOTIOB mpuHUMatoTcs paBHbMEH 0,9
aKKyMYJIMPYIOLIEH moBepxHOCTH 00MypoBKU. B Tabn. 1 [Ipun. 2 npuBeneHbl NOTEPU TETIIOTHI
HEKOTOPBIMH THITAMH KOTJIOB IIPH PACTOIIKE.

3.1.4. Tlotepu TEmJOTHl HAa TEXHOJOTMYECKHE HYKIbl XMMBOJOOYUCTKH IPH OTCYTCTBHUU
oxJagurens Beimapa (py HAJTMYMK OXJIaJAUTENS BBIapa B pacyeTe MCHOJIb3YeTcs IepBas 4acTb
dopmynsr), I'Ix (['kan), onpenenstorcs mo hopmyiie:

Qxeo = KxeoKes’GxeoCe(t" = tl)zxeo':]-o-3 + O;OOLGd(Iebm = II)Zd'losn (38)

rae Ky, - YACTbHBIN pacxoa BoAbl Ha coOcTBeHHBbIE HYXIbl XBO, T ucxomHoil Boasl Ha 1 1
XUMUYECKH OYUIIICHHOW BOJIbI, TpUHUMAaETCA 1o Taour. 2 [lpui. 3;

Kes - monpaBouHblit ko3 uumeHT, npuHuMaembiii 1 npu Haanuuu 6aka B3peIxjieHus u 1,2
IIPH €T0 OTCYTCTBUH;

Gy - Ipou3BOaUTENBHOCTH XBO, T/4;

C, - TerutoemkocTh Bofbl, 4,187k I/ (kr-°C) [1 kxan/(kr-°C)];

t", t' - cooTBETCTBEHHO TeMmIeparypa ChIpOW BOJBI MOCIE BOJAONOAOrPEBATENS U UCXOAHON
BoxEbl, °C;

Zys0, Zg - TIPOJIOIDKUTENLHOCTh pabOThI cooTBeTCTBeHHO XBO 1 nea’paropa B pacueTHOM
nepuose, u;

Gy - MPOU3BOAUTENBHOCTS JieadpaTopa, T/d;

lgn, ' - DHTAIBIHUS COOTBETCTBEHHO BBINIApa M3 Jca’paropa M HCXOTHOW BOIBI, KJ[K/Kr
(kxan/kr).

3.1.5.Tlotepu TermioTel ¢ npoayBouHoi Bomoi, I'/ (Tkai), 3aBHCAT OT MEPHOAMYHOCTH H
MPOJOKUTETFHOCTH IPOAYBKH KOTIIA M OIIPEIENISIFOTCS 110 (hopMyIe:

]
Qx od Kx a s
- (3.9)
5071
anoz) :Knpoz)onm: (310)

B hopmynax (3.9) u (3.10):



Qki, Quom - xommuectBo Temiothl, ['/x (['kam), BbIpabOTaHHOE 3a IIAHUPYEMBIA TEPUOT
COOTBETCTBEHHO KOTJIOM M KOTEILHOM B IIEJIOM;

N - KOJIUYECTBO KOTJIOB,

Kipoo - K03 GHULIUEHT MPOIYBKH, OMPEASNIACTCS B 3aBUCUMOCTH OT BEJMUYHMHBI TPOTYBKU!

Bennauna nponysku P, % Koapunuent npoaysku K0
HETPEPhIBHAS 0,01
5 0,0035
10 0,007
15 0,0105

CpenneB3BellieHHass BEJIWYMHA TPOJYBKH KOTJIOB IO KOTenbHOM, %, ompexpensercs 3a
TUTAHUPYEMBIH iepuo 1o Gopmyse:

] ]
B =Y 04 BIY D0,
Hpod E L) i E L) (311)
rne Pj - BemuumHa npoyBKH i-ro KOTJa B IUIaHUPpyeMoM Tieproae, %.
3.1.6. Tlotepu TemmoThl OakaMd pPa3IMYHOTO HasHaueHHUS (IeKapOOHM3aTOphI, OaKu-
akkymyssitopsl u mp.), ['Jx (I'kai), onpenensirores mo Gpopmysie:

2
Crax =36 107200, Fy Zoy,
6 = To 15 e 13)

]
Coon = 1U_ng5iKlﬂiZEi :
iul 3.12)
e Os - HOpPMa ILUIOTHOCTH TEILIOBOTO IOTOKA 4Yepe3 MOBEPXHOCTb Gaka, Br/m® (kkan/m?),
npunumaercs no CHull 2.04.14-8415];
Fsi - moBepxHOCTH Oaka, MZ;
Zsi - IPOIOJKUTEIBHOCTD Pa0OTHI Oaka B IMJIAHUPYEMOM IEpHOJE, U;
N - KOJINYeCTBO OAKOB;
K1 - mepecyeTHbIii TemMrepaTypHbiid KO3 HUIIUEHT, OTIPEeIeNIeTCs M0 COOTHOIICHHIO:

Ki=iz_1i

E

£ =3 (3.13)

rae L, ti - COOTBETCTBEHHO TeMmIlepaTypa ropsdeil Boibl B 0ake M yCpeAHEHHas TeMmIepaTypa
BO3JlyXa B MIOMEIIEHUH 3a MNIaHUpYyeMbIid iepuo, °C.
[110THOCTH TEmIOBOrO MOTOKA Yepe3 M30JIUI0 0aKOB-aKKyMYJISITOPOB IpU TeMIepaType
BozbI B Oake 65 C u remneparype okpysxaroriero Bozayxa 5 °C npuseaeHs! B Ta0a. 3 [1pw. 2.
3.1.7.KonunuecTBO TEIUIOTHI, pacXoAyeMoe Ha X03sicTBeHHO-ObIToBbIe HYX bl [k (['kan),
omnpenensercs mo popmyIie:

Q« = (agnKgq + am)C,p(t. - t)ZN-10°, (3.14)

rle: 8q - HOpMa pacxoja ropsideil BoJbl Ha OJHY JyLHIEBYIO CETKY, IPUHHMAETCS 0,27M3/CMeHy B
cootBercTBUH C [9];

N - KOJIMYECTBO TYIIEBBIX CETOK;

Kq - xoaddunresT ucnonp3oBaHus IyHIEBBIX, ONpEEseTcsd NPAKTUYECKUM IIyTeM, IIpU
OTCYTCTBUH JTAaHHBIX TpUHUMaeTcs 1,

a - HOpMa pacxona ropsuedl Boapl Ha 1 denoBeka B CMEHY, MPH OTCYTCTBUHM JaHHBIX
npurnmaercst 0,0141m>/ (uen./emeny) B coorserctsuy ¢ [9);

M - 9rc0 paboTAOIINX YEeTIOBEK B CMEHY;,

C, - TerutoemkocTh Bofbl, 4,187k I/ (kr-°C) [1 kxan/(kr-°C)];

Ps - TUIOTHOCTB BOJIBI, 1000kr/m;

t., tc - COOTBETCTBEHHO TeMIIEpaTypa ropsiueii ¥ HCXOAHO# (BOIOMPOBOAHOI) Bo b, °C;



Z - IpOAOIKUTENHHOCTD IIJIAHUPYEMOT'0 TIEpHoa, CyT.,

N - KOJIM4ECTBO CMEH.

3.1.8. KonmmuectBo TeruioTel, TpeOyemoe sl HyXJ MasyTHoro xossiicrtea, ['Jlx (['kan),
ompefieNsieTcsl Kak CyMMa MOTeph TEIUIOTHI s oOorpeBa MasyTra B pe3epByapax,
Ma3yTONPOBOAAX, IIPH CIUBE U MTAPOBOM PaACTIbUINBAHUH

Qm = Q(,‘fl + pr + Q}’l + Q}’IZ + Qpl (3) 15

rae Q., - moTepu TEIoThI co ciauBoM maszyta, I'Jx (['kan);

Q. - OTEpH TEIUIOTH ITpU XpaHeHun Ma3yta, ['Jx (I'kan);

Q, - pacxoj TeryI0ThI Ha moxorpeB Masyta, ['Jlx (I'kan);

Q,. - moTepH TEIIOTHI Ha 000rpeB Ma3yTonpoBoaoB, I'JIx (['kan);

Q, - moTepu TEMIOTH P pacnbuuBaHuu Ma3yTa, I'Jlx (['kan).

3.1.9. YaenbHOE KOIWUYECTBO TEILIOTHI HA pa3orpeB Masyra mpu cimBe, KJDK/T (kxan/t),
OIPEIEIISIETCS IT0 COOTHOIICHHUIO!

Oc: = 188454 - ty)(1 + 1K, Z../puy); (3.16)
[qm = 450(k - tH)(l + 1(}<I'Zc1/pM)]1 (35-5

rne ty - HadanpHas TemnepaTypa Ma3zyta B muctepHe, °C, pu OTCYTCTBUHU JaHHBIX TIPUHHUMACTCSI
pasHoit ot 0 1o -2 °C mis 10%kHOrO0 nosca, ot -7 10 -10 C - s ceBepHoro nosica, ot -10 10 -15
°C - mas Cubupu (duepe3 7 CyT. MOCC HAMOJHCHHS TEMIIepaTypa MasyTa B IIMCTEPHE paBHA
TEMIIepaType Hapy>KHOTO BO3/1yXa);

tk - KOHe4Hasl Temmeparypa mojaorpeBa maszyra B nucrepHe, °C, mpuHuUMaeTcs mo Tabn. 4
[Tpwi. 2 B 3aBUCUIMOCTH OT MapKHu Ma3yTa;

Kr - koo dunuent oxnaxaeHus, npuaumaetrcs 1,55 qns 60-ronnoit, 1,71 -t SO-ToHHOM,
2,26 -5 25-T0HHOM ITUCTEPHBI;

Z., - pakTHueckoe BpeMs pa3orpeBa U CJIMBa U3 IUCTEPHBI, 4, TpHHUMAaETCs 1o Tabm. S [Ipui.
2;

Py - TDIOTHOCTH Ma3yTa, e,

3.1.10. Y aenbHble MOTEpU TEIUIOTHI NIPU XpaHeHuHn masyta, kJDk/T (kkan/t), onpeaessrorces
o ¢opmye:

Gy = 252FK (t - 1) Z, (P V); 13)

[ = 60Kt - t)Z, /(0 V)], 13a)

rae F - [OBEPXHOCTb OXJIAXKICHHS pE3epByapa, M°, NPUHHMAIOT [0 MACIOPTHBIM HIIH
(aKTUYIECKUM TaHHBIM;

K - koohdUIMEHT Temiomepesadn CTEHOK pesepByapa, Br/(M?-°C) [kkan/m?-u-°C],

npuanmaercss 6,98 Br/(M*°C) [6 kkan/(M*4-°C)] I METAUIMYECKUX HEH30IMPOBAHHBIX
pe3epByapoB, COOTBETCTBEHHO sl m3oiupoBaHHbix 3,49 (3)u 0,314 (0,27)m1s moa3eMHBIX
pe3epByapoB;

t, - Temmeparypa HapyXHOro Bo3ayxa, °C, TpPUHHUMAETCs KaK CPeaHss Ui 3aJaHHOTO
nepuoa (s noazemusix 5 °C);

Z,, - BpeMs XpaHeHHus, Y,

V - eMKOCTh pe3epByapa, M.

Pacxon mapa Ha MOAOrpeB Ma3yra B Ma3yTOINOAOTPEBATEISIX MM PACXOJHBIX EMKOCTSIX
npuBeseH B Taou. 6 [pu. 2.

[Ipu oTCyTCTBHMUM AaHHBIX AJIS pacdeTa pacxon napa fgasienuem 1 - 1,2MlIla u temneparypoii
220 - 250€ Ha pazorpeB, ciauB U 3a4uCTKy 10 Kelne3HOMOPOKHBIX CHUCTEM €MKOCThIO S50 T
npuHuMaetcsi paBHbIM 7,65 T/4 (85 - 120xkr/t); pacxon mapa Ha ciauBHbIC JOTKH st 10 m
OBYXIyTHOM 3ctakazapl 0,1T1/4, Ha mpoMexxyTounble eMkocTH o0bemMom 200 M - 0,61/u, 400M° -
1,27/4, 600M° - 1,81/4, 1000m° - 2 1/4.

3.1.11. Pacxox TemuoThl Ha 0OOrpeB Ma3yToONpoBOAOB, BT (kkam/d4), ompemensieTcs IO

dopmyre:



Qom =4lB, (3.18)

rae g - IUIOTHOCTh TEIUIOBOTO IOTOKA OT Ma3yTONPOBOJA B OKPYKAMIIylo cpeay, BT/wm,
NPUHUMAIOT 110 HOpMaM IJIOTHOCTH TerutoBoro notoka (CHull 2.04.14-88);

| - A mapomnpoBoaa, 000rpeBaroOIIEero Ma3yTOMPOBOI, M;

B - KO3pPHUIHMEHT, YIUTHIBAIOLINI TOTEPH TEIIOTHI ONIOPaMH, apMaTypoOil, KOMIIEHCATOpaMH,
npuauMaercs 1,15 s GeckaHabHON TTpoKIanku, 1,2 -1t MpoKIaAKyd Ha OTKPHITOM BO3IIyXeE,
B HETIPOXOJIHBIX KaHAllaX JJIsl CTAIbHBIX TPYOOIPOBOAOB nuaMeTpoM 10 150 MM Ha mOJBHIKHBIX
omnopax - 1,2,Ha moaBecHbIX omnopax - 1,05.

KonuuectBo TemnoTsl Ha 00orpeB ma3yronposoza, I' [k ('kan), onpenensercs mo Gopmyie:

Qm = 3,60, Zm 10% (3.19)
[Qm = QonZm 107, (3.19)

rae: Zm - TPOJ0JDKATEILHOCTE 000TpeBa, 4.
3.1.12.TToTepu TEIUIOTH Ha MapoBOe pacmbuiMBanue Ma3yta, ['Jlx (['kai) ompenenstoTcs 1o

dbopmyre:

Qp = anm (In - Ine)'103a (320)

rne q, - yACIbHBIH pacxoj rnapa Ha pachblUIMBaHKHe, KI/KT Ma3yTa, npuHuMaeTcs paBHbiM 0,3 ais
HanopHbIX ¢popcyHok, 0,02 - 0,03 ang napomexaHHuecKuX (HOPCYHOK;

B, - KOMYECTBO pacbUIIEMOTO Ma3yTa, T;

[, |16 - SHTAIBIINSA COOTBETCTBEHHO Mapa U MUTATEIbHOU BOIbI, KJK/Kr (KKau/Kr).

3.1.13. KonuvecTBo TEIIOTH, TpeOyemoe Ha OOIyBKY MOBEPXHOCTEH HarpeBa MapOBBIX
xotioB, ['J[x (I'kan), onpenensiercs mo ¢popmyoie:

K108 G2 (0 -1 .
Q:JEJ oFd E‘ h[ » »e )Zz (321)

rae: Gﬁ? - CpeIHsIs MapONPOU3BOUTEIBHOCTD I-T0 KOTIIA, T/4;

Koso - Koappurmment o6ayBku, mpuauMaembiid paBHbIM 0,003 mpu maponpou3BOAUTEIBHOCTH
xotia 101/4 u Beime u 0,002 - 0,003 \pu naponpousBoauteabHoctd MeHee 10 1/4;

Z; - IpOJIOJDKATEITLHOCTh paOOThI KOTJIA, U;

1, |16 - SHTAIBIINS COOTBETCTBEHHO Mapa U MUTATeIbHOU BOIbI, KJK/Kr (kKa/Kr);

N - KOJIMYECTBO KOTJIOB.

3.1.14 KonuuecTBO TEIIOTHI, TpedyemMoe Ha 0OMbIBKY KoTiIoB, I'JIxk (['kaxn), onpenensercs:

Q06 = 31a<06MQ0k206M; (322)
[Q06 = Koﬁ,onkZodw]y (322)

riae Q,k - TEIIOMPOU3BOAUTEILHOCTE KOTaa, MBT (['kan/u);

Kooy - K0 unment oOMeiBkH, mpuaumaetcs 0,15 - 025;

Z o6, - IPOJIOIDKUTEIILHOCTh OOMBIBKHU B IJTAHUPYEMOM TIEPHOJIE, Y.

3.1.15. IIpoure u HeyyTeHHble TOTepH (OMPOOOBAHHME MPEIOXPAHUTEIBHBIX KIIAIIAHOB,
MOTEPH C YTCUKAMHU U MMapeHueM, TIOTEPU Yepe3 M30JISIHI0 TpyoornpoBoaoB u mp.), I'/Ix (['kan),
NPUHUMAIOTCS PABHBIMH

JUTS1 OTKPBITOM CHCTEMBbI TETIOCHA0KEHHSI

Qﬂp = 070@613117; (3-23)
JUTS 3aKPBITOM CHCTEMbI TEMIOCHAGKEHH S
Qﬂp = 07O:Q6blp' (3.24)

3.1.16. [Ipu OTCYTCTBUM NaHHBIX JJIsi OMPEICICHHUS PACXOJOB TEIUIOTHI Ha COOCTBEHHBIE
Hy)KI[BI I/ICHOJ'IB3yIOTC$I HOpMaTI/IBBI pacxo;[a TCIIJIOTHI IIO J3JICMCHTAM BanaT, HpI/IBe,Z[eHHBIe B
tabn. 7 [Mpw. 2.



3.2. OMNPEQEJNIEHNE KOJINYECTBA TEMNI/OTbI, TEPSIEMOU B
TEIJIOBbIX CETAX

3.2.1. KoanuecTBO TEMJIOTHI, TEpAEMOE IMpH TPAHCIOPTHPOBAHUU TEMJIOHOCUTENS OT
Terutoncrounnka A0 morpeoutens, ['Jlx (I'kam), ompemensercs Kak cymMma IOTEph C
IMMOBCPXHOCTHU TEMJIOBOH HU30JI1IUU U C YTCUKAMU TCTIJIOHOCUTCIIA.

an = Qnu + Qou + Qy; (325)

rne Quu, Q, - ToTepM TEmIOTHl Yepe3 H30JIMPOBAHHYIO IOBEPXHOCTh COOTBETCTBEHHO
MOJIAIOIIEro ¥ oopaTHOro Tpyoonposoaos, I' Ik (I'kan);

Q, - moTepu TEMIOTHI ¢ yTeukamu TernoHocutens, I'Ix (['kan).

3.2.2. Tlotepu TemIOTHI dYepe3 M30JIMPOBAHHYIO IMOBEPXHOCTh TPYOOIIPOBOJIOB 3a
anupyemsblit nepuon, I'JIx (['kai), onpenensior mo hopmyiam:

Chy T 0% = 360|208 T 2o daite; ]24Z 107
in1 in1

(3.26)
» Y L
Q:u + Qﬂu = '8 Zg:-!i"'?:ui + Zgaijaj 24Z ' 10 ’
il ial (326
rac qni, qoi - HOPMbI IINIOTHOCTU TCIUIOBOI'O IIOTOKAa YCPE3 TMOBCPXHOCTH HU3OJIALNNN

TpyoonpoBoa0B, Br/m [kkan/(u-m)] npuxumarorcs mo tadm. 8 - 11 Ilpuir. 2 B 3aBUCHMOCTH OT
BHUJIa MIPOKJIAIKH TEILUTOMPOBOIOB M TEMITEPATYPhI TETIOHOCHTEJIS;
li, loi - TPOTAKEHHOCTH I-X YYACTKOB TPYOOMPOBOJOB COOTBETCTBCHHO ITOJAIOIIEIO M
o0paTHOro TpyOOIPOBOIOB, M,
Z - IPOJIODKUTEIBHOCTH PabOThI TEIUIOBBIX CETEH B IUITAHMPYEMOM MEPUOJIE, CYT.;
N - KOJMYECTBO YYaCTKOB TEIUIOBOM CETH;
B - xoadduueHT, yIUTHIBAIOMNWNA TEIUIOBOM TOTOK Yepe3 H30JUPOBAHHBIE OMOPHI TPYO,
(riaHIIeBBIE COCTUHEHUS U apMaTypy, npuHUMaetcs [15]:
Cnoco0 npoxJjaaku TpyoonpoBoa0B Ko duumenr
Ha oTKpBITOM BO3/yX€, B HEMPOXOAHBIX KaHANAX,
TOHHEJISIX ¥ MOMEIICHHSIX :
JUTS CTAITBHBIX TPYOOIIPOBOIOB Ha TTOABUKHBIX
OIopax, yCJIOBHBIM MPOXOIOM, M

no 150 1,2
150wu Gosee 1,15
JUISL CTaJIbHBIX TPYOOIPOBO/IOB HA IMOABECHBIX OMOpax 1,05
beckananpHbIi 1,15

[Ipn 3HaueHMAX CpeoHMX TEeMIEpaTyp TPyHTa U TEIUIOHOCUTENS 3a IJIaHUPYyEMbIE IEPUOJ,
OTIIMYHBIX OT CPEIHErOJOBBIX, MPUHATBHIX IPH PacyeTe HOPM IUIOTHOCTH TEIUIOBOTO ITOTOKA,
IPOM3BOJIUTCS MIEPECUET MO (POopMyIaM:

JUI y4acTKOB ABYXTPYOHOM MPOKIAaJKU MOA3EMHBIX TPyOOIIPOBOIOB

_, mg-ug)
i Lz;?.z +£;}.z -0 5}’ ZB)

riae (i - CyMMapHasi HOpMa IUIOTHOCTH TEIIOBOTO IMOTOKA Yepe3 M30JMPOBAHHBIE TTOBEPXHOCTH
MOJIAIOIIEr0 U 00paTHOro TpyoorpoBoaoB, Br/M [kkan/(4-M)], I ycpeaHEHHBIX KOHKPETHBIX
3HAYEHHI TeMIIEpaTyp TPyHTa M TEIJIOHOCUTEIS 32 TIAHUPYEMBIH TIEPHO;

Q. - CyMMapHas HOpMa IJIOTHOCTH TEIUIOBOIO MOTOKA Yepe3 M30JIMPOBAHHBIC TTOBEPXHOCTH
MOJIAIOIIEr0 U 00paTHOro TpyoomnpoBoaoB, Br/m [(kkan/(u:M)], sl CpeaHEroJOBbIX 3HAUCHUIA
TEMITEpaTyphbl TPYHTA U TEIUIOHOCHUTEJIS, MPUHATHIX MPU pacyeTe HOPM, MPUHUMACTCS MO TaOJI.
8, 9 llpun. 2;

;



t,”, 1,7 - cpenHue TeMIepaTypsl TEIUIOHOCUTENS 32 PACCMATPUBAEMBII MIEPHO]] B T10JAI0IIEM
1 0OpaTHOM TpyOOIIPOBOAaxX TEIIoBoM cetu, °C;

t,7, 1,7 - cpeHEro0BbIE TEMIIEPATYPbI TEIUIOHOCHTEIS, IPU KOTOPBIX PACCUMTAHBI HOPMBI
IUTOTHOCTH TETIJIOBOTO MOTOKa, °C;

t,” - cpemHss Temmeparypa TIpyHTa Ha TJIyOMHE 3aJ0XKEHHS TpyOOmpoBoJa 3a
paccMmarpuBaeMblii mepuos, °C, TpUHHMAETCS IO JaHHBIM MECTHOM METEOCTAHIINH, s
HEKOTOPBIX MECTHOCTEH TeMIepaTypbl rpyHTa puBeeHbI B Tadn. 12 [pui. 2;

5 - Temmeparypa TpyHTa, IIPU KOTOPOH PacCUYUTaHBl HOPMBI IUIOTHOCTH TEIJIOBOTO TTOTOKA
JUTS TIO/I3EMHBIX TEIUIONPOBOIOB, °C;

JUISl Y9aCTKOB HAaJ[3€MHOM MPOKJIAIKH
JUTSI TIOIAFOIIET0 TPYOOIpoBoaa

gm'
(3.28)
JU1s1 0OpaTHOTO TPYyOOIIpOBOIA
g::'z'
(3.29)
B popmynax (3.28 u (3.29:
Quni» Owoi - COOTBETCTBEHHO HOPMBI IIIOTHOCTH TEIUIOBOrO moToka, Bt/M [kkan/(u-m)],

npunumaroTes no Ttadn. 10 Ilpun. 2 ans noparomero u oOpaTHOro TPyOONPOBOJOB IMpH
CPEIHETOIOBBIX 3HAYCHUSIX TEMIIEPATyp TETJIOHOCUTENS M HAPY)KHOTO BO3/yXa, MPHHATHIX IPU
pacdere HOpM;

Oui» Qoi - COOTBETCTBEHHO HOPMBI IIOTHOCTH TEILIOBOTO MOTOKa, Br/M [kkan/(u:m)], mas
KOHKPETHBIX 3HAYCHUH YCPEJIHEHHBIX 3a TUIAHUPYEMBI MEepHUOJl TEMIIEPaTyp TEIIOHOCUTENS B
nojaonieM u o0paTHOM TpyOONpoBOJax M TEMIIEPaTypbl Hapy>KHOro Bo3ayxa. /Ui HOBBIX
TEIUIOBBIX CETEH, CIPOEKTUPOBAHHBIX U TOCTPOCHHBIX B cooTBeTcTBUM co CHwull 2.04.14-88
HOPMBI IUIOTHOCTH TETIOBOTO TIOTOKA OJDKHBI NpUHUMAaThes 110 3tomy CHully;

t,s” - CpemHsisi TeMmIepaTypa HapyKHOTO BO3IyXa 3a paccMarpuBaembiii nepuon, °C,
MIPUHUMAETCS 110 JJAaHHBIM MeCcTHON MeTeocTaniuu win mo CHull 23-01-99

5 - TemmepaTypa Hapy>KHOTO BO3/yXa, NPH KOTOPOH pPACCUUTAHBI HOPMBI IUIOTHOCTH
TEIJIOBOTO TIOTOKA JIJIsl TpyOOoInpoBo1oB, °C.

3.2.3.Pacxoj TemoTsl Ha MOTEPU C YTEUKOH TeIUIOHOcHTeNs, BT (kkan/4), onpenensercs ¢
Y4ETOM MOTEPh TEIUIOTHI U3 TEIUIOBBIX CETEH U CHCTEM TEIUIONOTPEOICHUS.

0,-08ac|E 5 ]|
2 (3.30)
cp cp
Qm- =Gycs EH +Eﬂ _f? :
(380

rae G, - pacxox BOJbI Ha HOANMTKY, KI/d;

C, - remmmoemkocthb Boabl, KJIx/(kr-°C) [kkan/( xr-°C)];

t,7, t,7, 1.7 - COOTBETCTBEHHO CpeIHME 3a IUIAHUPYEMBIA MEPUOJ TEMIIEPATYPhl BOIBI B
nojaroIeM M oOpaTHOM TpyOompoBogax u xonomHoi (ucxoxmoit), °C. Temmeparypsl
TETUTOHOCHUTENS (BOBI) MPUHUMAIOTCS JIJISl TEIJIONPOBO/IOB TEIUIOBOM CETH M MECTHBIX CHCTEM
OTOTUICHHS B 3aBUCHUMOCTH OT TpaduKa OTIHYCKa TEIUIOThI COOTBETCTBEHHO B TEIUIOBYIO CETh W
CUCTEMY OTOILICHHS.

3.2.4. Pacxon BOIBI HAa MOAMUTKY TEIJIOBOM CETHU B 3aKPHITOW CHCTEME TEIUIOCHAOKCHHS C
3aBUCUMBIM MPHCOCANHEHHEM CHCTEM OTOIUICHHUS K TEIUIOBBIM CETAM, Kr/d, OmpenenseTcs o

dopmyre:



Gy = anchc + az(VMcipMCi)s (3)3

IJic & - HOPMAaTUBHOE 3HAYCHUE YTCUKH W3 TEIUIOBOM CETH M MECTHBIX CHCTEM OTOILICHWS,
MPUHUMACTCS IS IEPUOIA IKCILTyaTaIl[ui PaBHBIM 0,0025m%/ (q-Mz);

Ve Voei - 00b€MBI COOTBETCTBEHHO TEIUIOBOM CETH W MPUCOCIUHEHHBIX K TEIUIOBBIM CETSIM
MECTHBIX CHCTEM OTOIUICHHUS TOTPEOUTENICH, M, OIIPEICNISIOTCS B COOTBETCTBUHM C Pa3iesioM 6;

Pmey Puci - TWIOTHOCTh BOJIBI COOTBETCTBEHHO IPH CPEIHEH TeMIepaType BOJBI B TEILJIOBBIX
ceTsixX U cucremax oromrenus to, = (1,7 +1,7)/2, kr/me.

KonuuecTBO TEIIOTHI, TepIeMOe ¢ YTEUKOW U3 TPYOOIIPOBOOB TEIIOBBIX CETEH M MECTHBIX
CHCTEM OTOIUICHUS 3a ruanupyemblit nepuo, I'Jlx (['kax), onpenensercs no popmyie:

Qy = 3:@0)/2)/'106; (332)
[Qy = Qoyzy' 106]1 (333)

rie Z, - IpOAOIKUTENLHOCTD INIAHUPYEMOTO NEPUOJA, Y.

3.2.5.1loTepu TEMIOTHI N30JUPOBAHHBIMH TEIIJIONPOBOJAMH M apMaTypoil pacroOKEHHBIMH
B rmnomemleHusx KoTenbHbix W L[TII, npuHuMmaroTcs Kak CyMMa HOpPMAaTUBHBIX IOTEpb
TEIUIONPOBOAAMU W apMaTypoil B 3aBUCHMOCTH OT JHaMeTpa TpyOompoBoia, CpeaHei
TEMIEPATYpPbl TEITNIOHOCUTENS U MPOJOJIKUTEIFHOCTH TPAHCIIOPTUPOBAHUS TEIUIOTHl B TEUCHHE
IUTAHUPYEMOTO neproza (roj1, KBapTa, MECsII).

[Torepu TemaoThl TPYOONPOBOJAMH, PACIONOKEHHBIMU B TOMEIICHUSX OMPENESIIOTCS I10
dopmyne (3.26), HOpMBI IUIOTHOCTH TEIJIOBOTO MOTOKA JUISl TPYOOIIPOBOJIOB, PACIOIOKEHHBIX B
MOMEIICHUSX , MPUHUMAIOTCS 110 Tab. 11 [Tpwt. 2.

[T10THOCTH TEMJIOBOrO MOTOKA Yepe3 MOBEPXHOCTh M30JIMPOBAHHOW apMaTyphl Bt (kkan/4),
npuHuMaeTcs 1o taba. 13 [pw. 2.

s moMemeHuil Co CpeAaHed TeMIlepaTypoM, OTIMYHOM OT IPUHATOM B pacyere HOpM
MJIOTHOCTH TeTuioBOro motoka 25 C, u cpeaHelt TeMmneparypoil TEIIOHOCHUTENS OTIMYHOU OT
OPUHATONW JJIsl pacyeTa HOPM, IPOHU3BOIUTCS KOPPEKTHPOBKA HOPM IIOTHOCTH TEILUIOBOTO
MOTOKA [0 COOTHOIIECHHUIO:

’ ’
Con, Tl
Py i g‘?&ﬂif e’

m (3.33)
rae Oui - HOPMBI IUIOTHOCTH TEIUIOBOIO IOTOKAa JUIsl TPYOONPOBOJOB C TEMIEpaTypoi
terutonocutenst 100 T npu remnepatype Bo3ayxa B momerienuu 25 C;

t'm, ti - COOTBETCTBEHHO YyCpEIHEHHbIE TEeMIepaTypbl TEIUIOHOCUTENS M BO3AyXa B

MIOMEIIEHUH 32 paccMaTpuBaeMblit mepuof, °C;
tm, ti - COOTBETCTBEHHO TeMIIepaTypa TEIJIOHOCUTENs, puHsTas pu pacuere HopMm 100TC, u
TeMIIeparypa Bo3jayxa B momereHuu, npunsatas 25°C.
[TOTHOCTh TEIUIOBOTO TIOTOKA 4Yepe3 HEHM30JIMPOBAHHYIO W YaCTHYHO H30JMPOBAHHYIO
apMaTypy olpeaensercs 1no Gpopmyie:

X

Qﬂ'ﬂ E[g?dﬂ;ﬂ!:]’ (334)

r7ie Qui - HOPMBI IJIOTHOCTH TEIUIOBOTO MOTOKAa, BT/M (kkan/4-Mm), mpuHHMaroTcs mo Tabdi. 13
[pun. 2;

l,i - SKBHBaJICHTHAS JJIMHA i-TO JIIEMEHTA apMaTypPhl, M, IpUuHUMaeTcs 1o Tadur. 14 [pw. 2.

[ToTepyn TEIIOTBI HEWU3OJIMPOBAHHBIMU (DIAHIIEBBIMH COCAMHCHUSIMH B TOMEIICHUH
npuBeaeHsl B Tabn. 15 [Mpw. 2.

KomudecTBo TeIUIOTHI, TepseMOe apMmarypod 3a IulaHupyemblii mepuox, kJDk (kkan),
BBIYHCIISIETCS IO (popMmyIie:



: £ =87
Q::' =3=62 Qﬂ'ﬂ!—zﬂi :
iml &, ) 33)

k] f!_ _fﬂ'
Q::' = Z Qﬂ'fl— Zﬂ! :
= S (3235

rae ti, t%, t, - cooTBeTCTBEHHO CpelHss TeMmmepaTypa BHYTPEHHETO BO3/AyXa, HApYKHOIO 3a
IJIAHUPYEMBIN TIEpUOJ M pacdyeTHas TEeMIIepaTypa Hapy»HOTO BO3AyXa ISl NMPOEKTUPOBAHUSA
oromienus, °C;

Zaj - IPOOJIKUTEIILHOCTD PaOOTHI i-if apMaTyphl B pacCMaTpUBACMOM TIEPUOJIC, U;

N - KOJIMYECTBO apMaTyphl.

3.2.6. Tlotepum TemaoThl ¢ TOBEPXHOCTH TEIUIOBOW H3OJISIIMH  TAPONPOBOJOB U
KOHJICHCATOIPOBO/IOB ONPEIEIIAIOTCS aHAJIOTMYHO MOTEPSIM BOASHBIMHU TEIUIOBBIMHM CETSIMH B
COOTBETCTBUM C HOPMAaMM IUIOTHOCTH TEIUIOBOIO IOTOKA JUIsl [apONpOBOJOB U
KOHJIEHCATOMPOBOI0B, puBeaeHHbIX B CHull 2.04.14-88.

3.2.7. Tlotepu TemaoOTHl MPU 3aMEHE YYacTKa TEIUIOBOM CeTH OeCKaHAIbHOW MPOKIAIKHA C
TPAAULIMOHHON TEIUIOBOM H30JISUMEH TEIUIONPOBOAOM C COBPEMEHHOW TEIUIOM3O0JISILIMOHHON
KOHCTPYKITUEH C TIEHOTIOJNYPETAHOBOW TEIIJIOM3O0JIAIINEH ONPEACIISIFOTCS CISAYIOMNUM 00pa3oM.

[110THOCTH TETUIOBOTO MOTOKA /1715l OeCKaHATBHOU ABYXTPYOHOH MPOKIIAIKH ONpPEEsSeTCs M0
dbopmynam:

JUTSI TIOIAOIIET0 TPYOOIpoBoaa

g, = - t.,)/R,, (3.36)
11 00paTHOTrO TPyOOIpoBOAa
& = (t - )R, (3.37)

rae R,, R, - monHble TepMHuUecKHE COMPOTHUBICHUS COOTBETCTBEHHO IS MOJAIOUIETO M
00paTHOTO TPYOOIIPOBOIOB.

R =R/ +R” +R"", (338
Ro — R0u3 + Roep + Roz)on, (3)39

rae: RY, R?, R" - COOTBETCTBEHHO TEPMHUECKOE COMPOTHBIICHHE TEIUIOBOM H3OMISIHH, TPYHTA
¥ JIOTIOJHUTEIbHBIC TEPMHUYECKHE COMPOTHBICHHUS B3aHMHOTO BIHSHHS TEIUIONPOBO/IOB,
(M- °C)/Bt [(u-M-°C)/xkan].
B = ! In %
amhy,  d, (3.40)

rJie Ay; - TEIUIONPOBOTHOCTH OCHOBHOTO TEIUIOM30JISIIIMOHHOTO ciiost, BT/(M-°C) [kkan/(u-m-°C)];
dus, d, - cooTBeTCTBEHHO aUamMeTp TPyOOMpPOBOJA C H3OJAIMCH W HAPYKHBIH JTHAMETP
CTAJILHOTO TPYOOTIpOBOIa O€3 U0, M.

Rz} ) 1 h[ﬂ],
2Ty % (3.41)

rae A, - TeIIoNnpoBogHOCTh TpyHTa, B1/(M-°C) [KKan/(a-Mm-°C)];
h - rmyOuHa 3an0xeHus TpyOOIpoOBOIa 0 €0 OCH, M.

an)on — (PnR(pu (342)
R,%" = ,Ry, (3.43)

rae Ry - hakTop TepMHYECKOro CONMPOTUBIICHUS B3aUMHOT'O BIMSHUS TEIUIonpoBoaoB (M-°C)/Bt
[(a-m-°C)/xkan];




Ony, ©p - K03 PULIMEHTDI, ONpeneNsonue IOMOTHUTEIPHOE TEPMUYECKOE CONPOTUBIICHUE
COOTBETCTBEHHO JIJIsI TTOAAIOIIETO M 0OPAaTHOTO TPYOOIIPOBOIOB.

R =— i |'1+[%],
2Ty r (3.44)

r7ie I - pacCTOSIHME MEXAY OCSIMHU TPYOOIIPOBOA 110 TOPU3OHTAIIH, M.

L6 )R -G )R
Yol IR, - IR )] (3.45)

o = [(4, _szp)f?'a {4 iy ]'ch]
4 T Ey 1Ry (G Ty )R, ] _ (3.46)

[lpy mpoBeneHWH pacdeToB KOAXPPHUIMEHT TEIUIOMPOBOAHOCTH TEIJIOBOM HW3OJSALUU U3
nerononuyperada npuaumaercs 0,03 Bt/(m:°C) [0,026 kkai/(u-m-°C)] (naHHBIE W3rOTOBHUTEIS
TpyOOIpoBO10B, n3omupoBanubix I1ITY, 3aBomga «Mocduoymaiin»). 3HaucHus K03()UITHCHTOB
TEIUIONPOBOAHOCTH TPATUIIMOHHBIX TEIUIOM3OJIIIMOHHBIX MaTepuanoB sl OecKaHaIbHOM
TIPOKJIAJIKU OTPEEIISIOTCS C YUETOM YBIIKHEHHS:

hep = K, (3.47)

rae A - K03Q(UIUEHT TEITIONMPOBOAHOCTH CYXOr0 TEILIOU30JIAIIMOHHOTO MaTepuana, Bt/(m-°C)
[kxan/(a-m-°C)], npunumaercs o tadut. 16 [pwu. 2;

K - ko3pduuueHT yBIaXHEHHS, YYUTHIBAIONIMN YBEIMYCHHUE TEIIOMPOBOJAHOCTH OT
YBIIQXXHEHUS, TPUHUMaeTcs 1o tadmn. 17 [Mpui. 2

3.3. IPUMEPbI PACYETOB

IIpumep 1. Onpenenuts pacxoj TEMJIOTHl HA PAa30rPeB U CIMB Ma3yTa, MOCTYIMBIIETO B T.
Camapy B siHBape B 60-TOHHOH ITUCTEPHE.

Mapxka ma3zyra M 80. Bpems cnenoBanust B mytu 72 4. Temmeparypa mMa3yTa mnepen CIMBOM
50 °C, navanpnas Temneparypa B nuctepue -1,7 C. Koaddurnuent oxnaxaenus ais 60-TonHON
mucrepusl pasen 1,55 ITnorHocTs Maszyta 990kr/M°. Bpems pasorpesa u cimBa (ta6i. 3.5) 10u.

1. ITo dopmyre (3.16 ompemenauM yAeabHOE KOJIMYECTBO TEIUIOTHI, HEOOXOIMMOE Ha
pa3orpeB U CIUB Ma3yTa!

Qex = 1884,5[50 - (-1,7)] x (1 + 10 x 1,55 x 10/990]1 £2682,6c/Ix/T (26912,5kan/t).
2. OnpenienM KOJIMYECTBO TEIUIOTHI, HEOOXO0AMMOE Ha pa3orpes u ciuB 60T ma3zyra:
Q., = 112682,6x 60 x 10° = 6,760/ (1,61'kan).

IIpumep 2. OnpeneauTsh pacxo TeIIOTH Ha KOMIICHCAIUIO TEIUIOBBIX MOTEPh MIPH XPAHSHUU
Maszyra M 80 B n3onmpoBaHHOM pe3epByape.

Macca Ma3yTa B pe3epByape 2 ThIC. T, IOBEPXHOCTE pesepByapa 927 M. EMKOCTb pesepByapa
2150 m®. Pacxox Ttommea 100 t/cyr. IlnotHocts masyra 990 kr/im®. Koodduiment
TEIIonepeaun CTeHoK pesepByapa 3,49 Br/(M*-°C). Temmeparypa cmmBa masyra 50 <.
Cpennsis TeMIiepaTypa Hapy>KHOTO Bo3ayxa 3a BpeMs xpaHeHus -13,8 T.

1. OnpenenseM BpeMsi XpaHEHHUsI B pe3epByape:

Z,» = 2000/(100 x 24) = 480

2. OmpeniensieM yAeIbHBIN pacxo/l TEIUIOTH HAa KOMIICHCAIUIO MTOTEePh MPHU XPaHEHUH Ma3yTa
o ¢popmyie (3.17):
Oy = 2520 x 927 x 3,49 x [50 - (-13,8)] x 480/(99@260) = 117298,8 I/t (28015kkan/T).



3. OmpenensieM cpeiHIO Maccy MaszyTa M, B pe3epByape 3a Bpems xpaHeHus B TedeHue 20
cyT. (4804) npu or6ope 100T esxecyTOUHO:

120

M E
M, = EDE il =(2000 x 1 +1900 x 1 + 1800 x 1 + 1700 x 1 +Q.8@ + 1500 x 1 + 1400

x1+1300x1+1200x1+1100x1+ 100010681 +800x1+700x1+600x1+500
x1+400x1+300x1+200x1+100 % 1)/20080r.

4. OnpenensieM KOJTUYECTBO TEIUIOTHI JIsl KOMIIEHCAIIUU TTOTEPh MPU XPAHCHUH Ma3yTa.
Q,, = 117298,9 x 1050 x 10= 123,21 [T (29,4 kan).

IIpumep 3. Onpenenuth HOPMATUBHBIC TTOTEPH TETUIOTHI 32 OTOMUTEIBHBIN MEPHUO]] TETIIOBOK
CEeThIO 00MIel MPOTsHKeHHOCThIO 11,6 KM, B TOM YuCIie: IPOKIaAKa B TTOJ3EMHBIX HETPOXOIHBIX
KaHaJ1ax TpyoonpoBooB quamerpom 377mm - 0,5km; 273mm - 1 km; 219Mm - 2 km; 159Mmm -
2,5xMm; 108 MM - 3 km; 76 MM - 1,1 xM; GeckaHanbpHas MPOKIaaKa TPyOOIIPOBOAA TUAMETPOM
219mm - 1 xM; Ham3eMHas MIPOKIaaKa TpyoonpoBoaa nuamMerpom 377mm - 0,5km.

Cpennsisi TemmepaTypa TpyHTa 3a oromuTenbHbI mepuon 1,3 T, cpemnss TemmepaTrypa
Hapy)KHOTO BO3Ayxa 3a oTomnuTenbHbld mepuon -3 °C. CpemHerojoBas TeMIiepaTypa
TEIUIOHOCHUTENST B TojaromeM Tpybomnposoae 84, B obparnom 48 C. IIpomommKuTEeIbHOCTH
oronuTenbHOro nepuona 218 cyr. TemnepaTypa XOJIOAHOM BOJBI 32 OTOMMUTENBHBIA MEpHOJ S
°C.

1. Ompenensiem monpaBoYHbIe KOAPPUIIUEHTH K HOPMaM IJIOTHOCTH TEIUIOBOTO TOTOKA IO
bopmymnam (3.27), (3.28), (3.29:

JUISL IOA3EMHOM ITPOKJIAKU

o o + 48 —-2x 13

=0.995;
Q0+ 50—2x5
JUISL HAI3€EMHOW MPOKIIAJIKU
e - BA-(30) 1,023, K = 48-(30) 1,133
a0 -5 50-5 .

2. OnpezensieM TUIOTHOCTh TEIUIOBOTO TMOTOKA C MIOBEPXHOCTH TEIIOBOW M3OJISIMU 110 BUIAM
IPOKJIAIKA C y4eTOM TUaMeTpa, MPOTSHKEHHOCTH M MOMPaBOYHBIX Kod(duuuentoB. Hopmer
MJIOTHOCTH TEIJIOBOTO TMOTOKa mpuHUMaeM 1o Tabmn. 8 - 10 Ilpun. 2 ans temmeparypsl
TerIoHocHuTeNs B ofatomiem Tpyoomnposose 90 °C, B obpaTHoM -50 C.

[To mpoxkJaake B MOA3EMHBIX HEMPOXOTHBIX KaHAIaX

2qli = 0,995 x 16(212,8 x05+1745%x1+151,2x2+ 1244 xRH2,3x3+86x1,1)=
1280,6xBr.

[To OeckaHanbHOI MPOKIIATKE
gli =0,995 x 117,4 x 1 x f& 116,8«Br.
ITo Han3eMHOM npoKIaaKe
gli = 0,5 x 103(1,023 x 98,4 x + 1,133 x 68,6) = 8B2.

3. OmpexnensieM CyMMapHble TIOTEPH TEIUIOTHI YEpe3 H30JIMPOBAHHYIO MOBEPXHOCTH
TEIUTOMPOBOIOB 3a OTOMUTENbHBIN TIEproI 110 opmyite (3.26):

Qo = 3,6(1280,6 + 116,8 + 89,2)24 x 218 x*1028000,4 I (6687,5kan).

4. OnpenensieM 00bEM BOJBI B JABYXTPYOHBIX TEIJIOBBIX CETAX B COOTBETCTBHH C TaOJ. 3
[Ipun. 5

V, =2(100,05 x 1 + 51,04 x 1 + 32,35 x 3 + 17,665%+27,85 x 3 + 3,74 x 1,1) = 6398,



5. OmpenensieM MOTEPU TEIUIOTHI ¢ YTEUKOW TEIIOHOCHTENSI U3 TPYOONPOBOJOB TEIUIOBOM
ceru o hopmyie (3.32):

34 + 43
Q, = 0,0025 x 639,9 x 4,187 x 1000 2 24 x 218 x 18 = 2137, 7T/ (510,6kan).

6. OmnpenenseM cymMMapHble HOPMATHBHBIE TEIUIOBBIE TIOTEpU TPyOOINpoBOIaMH 3a
OTONUTEIbHBIN TEPUOL;

Qune = 28000,4 + 2137,7 = 30138, Ik (7198, 'kaun).

4. ONPEJEJEHUE ITIOTPEBHOI'O KOJIMYECTBA TOIIVIMBA HA BBIPABOTKY
TEIVIOTbBI

4.1. Tlonrast MOTPpeOHOCTh B YCIOBHOM TOILTMBE AJII KOTEJIBHON B TUIAHUPYEMOM IEPHOJIE
ONpENENAETCS C yUETOM NOTEPH TOIUIMBA IIPU TPAHCIIOPTUPOBAHUM U XPAHEHUH, T Y.T.!

Bno,m = (Pn'Bs (41)

rae. B - moTpeOHOE KOMMYECTBO TOIUTMBA HAa BHIPAOOTKY TEILIOTHI KOTEIBHOH B TUIAHHPYEMOM
nepuoae, Kr y.T.,

¢, - KOO(POUIMEHT, YUYWUTHIBAIOIIUA TOTEPH TOIUIMBA, MPUHHUMAETCs mo Tabm. 1 m 2
[Tpunoxenus 3.

4.2. TloTpeOHOCTh B YCJIOBHOM TOIUIMBE ISl BBIPAOOTKH TEIJIOTHI KOTEIBbHOW, T Y.T.,
OIpeNeNIAeTCS. YMHOXKEHHEM OOLIEro KOJIMYECTBAa BBIPAOATHIBAEMOIo  TemIOTHl  Qgp,
ompezensiemoro mo ¢opmyne (3.1) Ha yAeIbHYIO HOPMY pacxoja YCIOBHOTO TOIUIMBA JIJIsI
BeIpaboTku 1 I'JIx (1 I'kan) Termorsl wim 1 T HOpMaJILHOTO Mapa:

B = Qu,yb-10°, (4.2)

rae: b - ynensnblit pacxon ycnosHoro Tormsa, Kr y.1./ Ik (kr y.1./T'kan).
4.3. YaensHBIH pacxoa yciaoBHOro torumsa, Kr y.T1./[' [ (kr y.r./['kanm), BeIYHCISIETCS IO

bopmyrre:

b= —31;12 100
(22 4.3)
b= —143’86 100
2 f (4.3)

rue: ["'?' :i:lq - KO3(Q(UIMEHT TIIO0JIE3HOTO JACWUCTBUS  KOTJIOArperara, COOTBETCTBYIOIIUI
HOMHUHAJIBHOW 3arpy3Ke Kotioarperata, %.

KII/I xotnoarperata onpeaenseTcss Ha OCHOBAaHHH IMAaCHOPTHBIX JaHHBIX WJIM HAa OCHOBAHUH
PEKUMHO-HAJIQJIOYHBIX MCIIBITAHUI KOTJIOarperara, HaxosIIerocsi B TEXHUYECKHA UCTIPAaBHOM H
OTJIaKEHHOM COCTOSIHUU. VICTIBITaHUs KOTI0ArperaToB MPOBOASATCS O YTBEP)KJICHHON METOIUKE
CTCIMATM3UPOBAHHBIMI OPTaHU3AIMSIMH, HOPMBI pacxo/ia TOTUINBA.

Ecnu 3a xoTioarperaroM yCTaHOBJIEH SKOHOMau3ep I HarpeBa IUTATEIILHOW BOJABI MIIU
TEIJIO00OMEHHHUK JIJIs1 TIOJIOTPEBa IyTheBoro Bo3myxa, oouruit KI1/[ kotmoarperata mpuHuMaeTcs
C Y4E€TOM YTHUIIM3ATOPA.

4.4. Y nenpHBIE HOPMBI pacxojia TOIUTMBA Ha BBIPAOOTKY TEIIOTHI Ul KOTJIOArperaTtoB Ha
HOMHUHAJIBHOW Harpy3ke (macrmopTHbIC NaHHbIC) mpuBeaeHbl B TaOu. 3 Ilpunoxkenus 3. [lpu
OTKJIOHEHUHM HArpy3Kd OT HOMHHAIBHOH Y/EIbHBIC HOPMBI OTNPEACISIOTCS B COOTBETCTBHH C
HOPMAaTUBHBIMUA  XapaKTePHUCTUKaMU  KoTioarperaroB. HopmaTuBHas  XapaKTepHCTUKA
omnpeneNseT 3MEHEHUE BEIMYMHBI YACIBHOTO pacxoaa Tommmsa, Kr y.1./[' Ik (kr y.1./['kan), Bo
BCEM JIMaria30He Harpy30K KOoTJioarperara OT MUHUMAJIBHOW 10 MaKCUManbHOU [14].



,- 142,26
E:':f = Fil,)= e

T | 4.4)

rae e - ¢daxrryeckuit KI1/] koTenpHOTO arperara mnpu i-oi Harpyske.

[Ipy OTKJIOHEHUH YCIOBUH OHKCIUTyaTallMM JOJDKHBI OBITH OIpeneseHbl HOpPMaTHBHbBIC
KOX (P HUITUEHTHIL:

e xodpdunuent K, yauThIBaIOMINN SKCIUTyaTAIlMOHHYIO HArPy3KYy KOTJI0Aarperara;

*  kod¢podunueHt K, yauTeiBaronmii paboTy KoTioarperata 0e3 XBOCTOBBIX IMOBEPXHOCTEH
Harpesa,

*  xodpdunueHT K3, yauTHIBAIOMINN UCIIOH30BAHUE HEPACUCTHBIX BUIOB TOILIMBA.

Koaddunmenter Ky, Ko, K3 - ompenensiorcss kak OTHOIICHWE BEIIMYUH YIEIHHOTO pacxoja
TOIUIMBA MPH (PAKTUUECKUX HArpy3Kax KOTJoarperara B YCIOBHSX IKCIUTyaTallMU K YIEIbHOMY
pacxofdy TOIIUBA MPU ONTHUMAIBHBIX YCIOBHSIX YKCIUTyaTaIlMH MPU HOMUHATHHOU HArpy3Ke:

-
i (4.5)

[Ipu pabote KoTIOAarperara ¢ yCTaHOBJICHHBIMH XBOCTOBBIMU MTOBEPXHOCTSIMH HA PacyeTHOM
TOIUTMBE ¥ B HOMHHAJIEHOM peKuUMe K03()(DUIIEHTH! paBHbI SANHUIIE.

Jlis HEKOTOPHIX THUIOB KOTJIOB 3HaueHus kKodpduuuenta K; mnpuseneHsl B T1abm. 4
[Tpunoxenus 3.

Koapdpumment K onpemensiercs TOIBKO MPH OTCYTCTBUM YYTYHHBIX SKOHOMAi3epoB B
KOTJIaX IapoNpOM3BOAUTENBbHOCTEI0 g0 20 T/4 mpu mapaMerpax, COOTBETCTBYIOIINX
HOMUHAJIBHOW Harpyske. 3HaueHuss Ky B 3aBHCHMOCTH Uil DPa3MUYHBIX BHUIOB TOIUIMBA
NpUBEICHBI HIXKE:

TommmBo 3nauenne K,
Ta3 1,025 -1,035
Masyt 1,03-1,037
KameHHBIH yromnb 1,07 -1,08
Bypsiii yroas 1,07 -1,08

Menbiee 3HaueHne kodpduuuenta Ko npuaumaercs mist kornoarperatos Tumna JIKBP.IIIBA,
Oompiee - s koo tuma [llyxosa, KPIII.BB/I.

Koaddunment K st CeKIIMOHHBIX CTABHBIX U YyT'YHHBIX KOTJIOB Tuna HP-18, dMunck-1»,
«Yuusepcan», «l'ymga-3» v ap., a Takke I MapoBbIX KOTIOB Tma E-1/9, TOmku KOTOPBIX
000py/I0BaHbI KOJIOCHUKOBOUW PEIIETKON C PyYHBIM OOCITYXKHBAaHHEM, MPU CKUTAHUH PSITOBBIX
yriei ¢ coaepxannem Menoun (kmacc 0 + 6 mm) 6osee 60 Y% npurumaercst paBHbiM 1,15 - s
anTpanuta; 1,17 -nns kameHHBIX yriel; 1,2 - OypeIx yriien.

Jns ocranbHBIX KoOTJIOarperaTtoB kKodddumument Kz ompenensercs Mo BeIUYHHE TMOTEPh
TEIUIOTHI TOMIOK OT MEXaHUYECKOTO HEI0KOTra B 3aBUCHMOCTH OT THIIA TOTIOYHOT'O YCTPOMCTBA,
30JIbHOCTH ¥ (PPAKIIMOHHOTO COCTaBa TOILJINBA:

K3 =1+g:mIKm gy
100 , (4.6)

rae. O, 44" - COOTBETCTBEHHO HOopMaTHBHas (MPOEKTHAs) BEJIHYMHA IOTEPh TEIUIOTHI OT
MEXaHUYECKOTO HEI0kKOra M ucxoaHast, %0;
K, - mompaBka Ha coaepskanue meiaoun (kiaace O + 6 mM). BenuunHa monpaBku MpHBEICHA
HIDKE.
Conepsxanne menoun (kmacc O + 6mm) B Toruuse, % K.
55 1,0
60 1,03



70 11
80 1,22
90 1.4
4.5.Y nenpHbIle HOPMBI pacxo/ia TOIUIMBA Ha BEIPA0OTKY 1 T HOPMaJBHOTIO Mapa, Kr y.T./T, Ipu
sHTaIbMU napa 2675,5k/[x/kr (639 kkan/kr) npu aTMOCHEPHOM TaBJICHUS OMPEACISICTCS 10
COOTHOIICHUIO:

b= b, (1 +Kypoo), (4.7)

rae: b, - pacueTHas yaenbHas HOpMa pacxoja TOIUTMBA Ha BRIPAOOTKY 1 T HOPMAILHOTO Mapa, KT
y.T./T, 3HAYCHUS YACIBbHBIX HOPM MpUBeAeHBI B Ta0x. 5 [Mpunoxenus 3;

Kipoo - K0O3GGHULNEHT, YYNTHIBAIOIUI NOTEPU TEILUIOTHI C IPOAYBOYHON BOJOM.

[lepecuer nmapa U3 KOT/Ia B HOPMAJIbHBIN BBIIOTHATCA 1O (hopMyIIe:

GHn = an'(ln - lne)/luny 48)

rae: G, - MapoNpOU3BOIUTEIBHOCTh KOTEIBHOM B HOPMAILHOM T1ape, Kr/d;

G,y - TapoIPOU3BOAUTEIILHOCTE KOTENBHOH B pabodeM nape, Kr/4;

[, |6 - COOTBETCTBEHHO SHTAJIBIINS MAapa U MUTATEIBHOU 301161, KJK/KT (KKa/Kr);

l,,» - SHTAIBIMS HOPMAJILHOTO Tapa, paBHast 2675,5x/[x/kr (639kkan/kr).

4.6.TIpu HaIMYMK B KOTEIBHOW HECKOJBKHX KOTJIOB Pa3HBIX THUIIOB CPEIHSS HOPMa pacxoja
YCJIOBHOTO TOIUIMBA Ha BBIPAOOTKY TEIUIOTHI 3a IUTAaHUpyeMbli mepwoxa, Kr y.T./IJIx (kr
y.T./T'’kai), onpeensieTcsi Kak cpeaHeB3BelIeHHast BEIMYnHa 110 (hopMyIie:

-
_Z;f?i ge
by ==l
EQ‘ , (4.9)
rae: by - HopMma yaenpHOro pacxoaa TommMBa A i-ro Kotia, kr y.1./I'J[x (kr y.1./'kan);

Qi - BeIpaboTKa TEIUIOTHI (apa) i-M KoTiIoM 3a manupyemsiid nepuox, I'Jx ([kan);

N - KOJIMYECTBO KOTJIOB B KOTEIHHOM.

4.7.Y nenbHbI Pacxo YCAOBHOTO TOIUIMBA HAa PACTOINKY KOTJA ¢ YYE€TOM TEXHOJIOTHYECKOTO
npoliecca 3aBUCUT OT IUTONIAJN MOBEPXHOCTH HArPeBa KOTJa, YKC/a U JJIMTEIBHOCTH OCTaHOBOK
koTia (tadm. 5 [punoxenus 3).

4.8.Ilepecuer ycnosHoro tomiusa By, B HaTypansHOe B, BBIIOIHAETCA B COOTBETCTBUU C
XapaKTEepPUCTUKOMN TOIIMBA M 3HAYCHHEM KaJIOPHMUHOTO SKBUBAJIEHTA 10 (OpMYyJIe:

BHam = Bym/\?y (410)
rze: O - KaTOpUUHBINA K03 PHULIKEHT, onpeensieMbli IO COOTHOIICHUIO!
B0 O (4.11)

¥
rJie; =¥ - HU3IIas TEeIIoTa CrOPaHus yCIOBHOrO ToruBa, paBHas 29309k [k/kr (kkan/kr);

&) . wmsmas  Temora CrOpaHusi HATypaJbHOTO TOIUIMBA (TBEPAOrO, JKUIAKOTO
rasoo6pasnoro), kLx/kr(m®) [kkan/kr(m®)], ompenensiercs cepTUUKATOM MM TaGOPATOPHBIM
AHAJIM30M.

Jlns  mpuONMKEHHBIX  PacueTOB  MOXKHO — MOJIb30BaThCs — BEIMYHMHAMH  KaJOPHHHBIX
OKBHUBAJICHTOB, IPUBEACHHBIME B Ta0. 7 [Ipunoxenus 3.

4.9. YcTaHOBICHHbIC HA TEIIODHEPreTHYECKOM TMPEANPUATHA HOPMbI pacxoja TOIUIHBA
MOJIeXKAT KOPPEKTUPOBKE HA OCHOBAHWU TMPOBEICHHS DHEProcOEperariiux MEPONPHUSITHHA H
9KCIUTyaTAlIMOHHBIX HCIBITAHUI TOIUTMBOMCIIONB3YIONIMX —arperaroB. VICObITaHUS OIDKHBI
NPOBOJUTHCS TOJBKO TOCIE MPOBEICHUS OOBEKTOB B HCIPABHOE COCTOSIHHE M O(POPMIICHHS
COOTBETCTBYIOIIETO aKTa.



4.10. Inst KOHTPOJISI SKOHOMHUYHOCTU PAOOTHI KOTEJIBHBIX M BO3MOXKHOCTHU COIIOCTABIICHHS
IUIAHOBBIX IMOKa3aTesieil ¢ OTYETHBIMHU, MOTPEOHOCTh B TOIUIUBE M Y/EIbHBIC PACXO/bI TOILTUBA
MOTYT OBITh MPEJCTABICHBI B pacueTe Ha BHIPAOOTKY TEIUIOTHI, OTITYCKAEMOT0 C KOJIJICKTOPOB
KOTEJIbHOM.

HOTpe6HOCTB B YCJIOBHOM TOIUIMBEC Ha MHOPOU3BOACTBO TCIUIOTHI, OTIIYCKAEMOIO C
KOJIJICKTOPOB KoTeabHOM, T y.1./I'J[xk (T y.1./['Kan), onpeaessiercs mo Gpopmyiie:

Bomn = Qomn 'bomn ) 103: (4 12)

rie; Qumy - KOJMYECTBO OTIYIIIEHHOTO TEIUTOTHI 3a paccMaTpuBaeMblii mepuo, [k [['kan];

Bymn - yACTBHAS HOPMaA pacxoja YCIOBHOTO TOILTMBA Ha BRIPAOOTKY TEIUIOTHI, OTITYCKAEMOTO
B TEIIOBYIO CeTh, KT y.T./' [l (kr. y.1./I'kamn).

4.11.Y nenbHbIi pacxoll YCIOBHOTO TOIUHBa, Kr y.T./' Ik (kr y.1./['Kaxi), Ha OTIYCK TETIOTHI
ompenenseTcs mo GopMynam:

bomn = b/(l - KCH)! (413)

rae. K., - Koo puImueHT, yIuThIBAIONUI pacXo TEIUIOTH (TOIUIMBA) Ha COOCTBEHHBIC HYK/IbI
KOTenbHOH, %, (CM. paszaen 3),

1581051
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b = 142,86
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e
rne; Tax - cpenHuit KOA()PUITMEHT MOJIE3HOTO IEHCTBHSI HETTO C YU€TOM pacxojia TeIUIOThHI Ha
coOCTBEHHBIC HYX/Ibl KOTEIBHOM, %0, OTIpeAesieTCsl 0 COOTHOIIEHHUIO:

NemME ) _&
Zal NS 100 J. (4.15)

Koaddumuent, yuuTeiBaromuii pacxoji TOIUIMBA HA COOCTBEHHBIE HYXKIbl KOTEIbHOU, %0,
OTIpeIeTIseTCs:

Km = 100 ibmi
=1

=i (4.16)

rae: b, - yienbHbIH pacxo/ TOMIMBA Ha i-¢ HY»Kabl KoTenbHO#H, KT y.1./' Xk (kr y.1./['Kan);
N - KOJMYECTBO PA3JIUYHBIX COOCTBEHHBIX HYK KOTEIBHOM, TPEOYIOIINX 3aTpaT TOIIHBA.

4.12. TlpumMepbl pacyeToB.

Ipumep 1. Ompenenuth MNOTPeOHOCTh KOTENHHOW B TOIUIMBE HA PACTONKY KOTJIA C
TJIOMIA B0 TTIOBEPXHOCTH Harpea 138 M. ['paprikoM peMOHTHBIX TIPEAYCMOTPEHBI CIIEAYIONINE
OCTAaHOBKH KOTJIOB: 0 484 - 2;110 244 - 2;110 124 - 5.

1. ITo Ta6m. 6 IlpunoxeHus: 3 HAXOIUM yAEIbHBIN PacXo] TOIUIMBA, KT Y.T. HA OJTHY PacTOIKY
KOTJIa B 3aBUCHMOCTH OT TIPOJOKUTETFHOCTH OCTAHOBKU U BBIUUCIISIEM MOTPEOHOCTh B TOTLTHUBE
Ha MPeyCMOTPEHHBIE IPa)UKOM PEMOHTHBIX PabOT PaCTONKH KOTJIA!

Bpaem =800 x 2 + 400 x 2 + 200 x 5 = 3400y.T.

IIpumep 2. OnpeaenuTsd yAIbHYIO HOPMY pacxoja TOIJIMBA Ha BEIpaObOTKy 1 T HOpMaabHOTO
napa Juisi KOTeJabHOM ¢ msaThio kotiaamu JIKBP-4/13, paboratonem Ha npupoanom rasze, KITJI
komiioB 90,8 %.

1. Haxoaum pacyeTHyIo yAeIbHYI0 HOPMY pacxojia TOTUIMBA Ha BRIPAO0OTKY 1 T HOPMAaIbHOTO
napa mo tabsn. S [punoxeHuss 3 METO0M HHTEPIIONSIUH:



b, = 100,654r y.1./1.

2. Haxonum 1o tabn. 7 Ilpwinoxenus 1 kodpuiiueHT, yYuTHIBAIOMUNA TOTEPHU TEIJIOTHI C
POyBOYHOM BOIOH, paBHbIM 0,13.

3. ITo dopmyne (4.5 ompenensemM yaeapbHYI0 HOPMY pacxoja TOIUIMBAa Ha BBIpaOOTKY 1 T
HOPMAJIBHOTO TIapa ¢ y4ETOM MOTEePh TEIUIOTHI C MPOTYBOYHOMN BOJIOM:

b=100,654 x (1 +0,13) = 113, %4 y.1./1.

IMpumep 3. Onpenenuts NOTPEOHOCTH B TOILTUBE MO IBYM OTOMHUTEIBHBIM KOTEIbHBIM.

Korenphass Ne 1 wmmeer 5 xornoB JIKBP-4/13, paGoraromux Ha MPUPOIHOM rase,
TEIIOTBOPHON crocoGHocTb0 35589,5 I'Jlk/uM® (8500 kkan/um®). Ilnomans MOBEPXHOCTH
HarpeBa Kaxjaoro korja 138 M. KIIJ{ koTioarperara 88 %. 3aruraHupoOBaHbI JIBE OCTaHOBKH
KOTJIOB B I'OJ] MPOJOJDKUTENBHOCTRIO 484 1 GoJiee.

[omoBoii pacxox TemIoThl cocrtaBisger: Ha otomtenne /70342 T'Jlx (16800 I'kan),
BenTwsiiuio 17585k (4200 I'kain), ropsiuee BomocHabGxkenue 770411 x (18400 I'kan),
coocrBennbie Hyx b1 36011/ (860 'kan), morepu TemnoTsl B TeruoBoii cetu 837 I'Jx (200
I'kan).

1. OnpenensieM roI0ByI0 BHIPAOOTKY TETUIOTHI:

Qsup = 70342 + 17585 + 77041 + 3601 + 837 = 169406 (40460I'kan).
2. IIpou3BOMM IEepecyeT TEIIOTHI B 711 HOPMaIBHOTO mapa mo Ghopmysie (4.6):
G, = 169406 x 192675,5 = 63317,5:.

3. Haxonum ynenpHYI0O HOPMY pacxojia YCIOBHOTO TOTUIMBA Ha BRIPAOOTKY 1 T HOpMaIbHOTO
napa o ¢popmyie (4.5), npuHUMas:
b, = 103,76kr y.1./m napa (radmn. 4.2)n K,,» = 0,13 fabu. 3.7)

b=103,86 x (1 + 0,13) = 117w y.T./m napa.
4. BeruucisieM pacxo/1 TOIUTMBA Ha BRIPAOOTKY Mapa KoTeabHoH 1o dopmyite (4.1):
B, = 63317,5 x 117,4 x 10= 7433,5r y.T.

5. OmpenensieM MOTPeOHOCTH B TOIUIMBE MJIsi PacTONKH KOTIoB. [lo Tabn. 4.3 Haxoaum
yIETbHBIA pacXo TOILINBA JJIsSi PACTOIKH KOTJa MpH ocTaHoBKe KoTina Ha 484 - 800, cBrime 48
g - 1200kr y.T.

B, = (800 x 2 + 1200 x 2) x 10= 41 y.1.
6. O6m1as moTpeOHOCTH B YCIOBHOM TOIUIMBE JIJIs1 KOTEnbHOM N 1 cocTaBHT:
B=B, +B,=7433,5 + 4 = 7437,by.r.
7. OnpenensieM KajgopuiiHblii KodddumueHT mo Gopmyie (4.9):
D =35589,5/29309 = 1,214.
8. OnpenensieM TOTPeOHOCTH B MPUPOIHOM Taze KoTenbHoU Ne 1 mo hopmysie (4.8):
Buun = 7437,5 x 181,214 = 6126,4%1c. M° = 6,126M1H. M°.

KorenpHas Ne 2 umeer asa xotiia MI'-2, paborarommx Ha yrie Mapku AM TerioTBOpHOH
cnocooHocTei0 26922, 4k Ix/kr (6430 kkaa/kr) ¥ 00CeCIIeUYnBAET OTOIUICHHE JKUJIBIX 3JaHHM.
[Tnomaas MOBEPXHOCTH HArpeBa OJHOTO KOTJIA 64,6M2. 3armTaHupoBaHa OJHA OCTAaHOBKA KOTJa
B T'0Jl IPOJIOJKUTENBLHOCTRIO Ooiee 48 u. ['omoBast BeIpaboTKa TEmIOThl KoTenbHo 125611 [Tk
(3000I'kaun).

1. Haxoaum yaenbHYI0 HOpMY pacxojia YCIOBHOTO TOILIMBA Ha BBIPAOOTKY TEIUIOTHI 1O TabII.
3 Ipunoxenust 3 pasuoit 50,9xr y.1./T' Ik (213kr y.T./kKan).

2. Beraucisiem moTpeOHOCTh B TOTUIMBE Ha BRIPAOOTKY paCYeTHOTO KOJIMYECTBA TETLIOTHI:

B, = 12561 x 50,9 = 63935& y.T.




3. OnpenensieM moTpeOHOCTH B TOIUIMBE Ha PacTONKy KOTIOB 1o Tabi. 4.3pasHoii 600kr y.T.
4. OnpenensieM oOTy0 TOTPEOHOCTH B TOTUIUBE:

B =B, +B, = 639355 + 600 = 639955 y.t.
5. OnpenensieM KaTOpUHHBINM S9KBUBAIIEHT HATYypPaIbHOTO TOILIHMBA M0 hopmyie (4.9):
D =26922,4/29309 = 0,919.
6. Berurcisiem nmotpedHOCTh KoTenbHOH Ne 2 B yrite Mmapku AM o popmyite (4.9):
B = 6439955 x 18/0,919 = 696,4.

Ipumep 4. OnpenenuTh NOTPEOHOCTh B TOIUIMBE Ha OTIYCK TEIUIOTHI B TEILUIOBYIO CETh
KOTEJIbHOM ¢ IByMs KoTiaamu MI'-2.

[Tnomans MOBEPXHOCTH HArpeBa Kaxaoro kotiaa 64,6 M2, KITI 6pyrro 65 %. Kotmsl
paborarot Ha yrie mapku AM. ['onoas BeipadoTka TeruoTel 125611 /I (3000I'kan). Pacxon
TEIUTOTHI Ha coOCcTBeHHbIe HYX 16l 5651 [k (1351 kan).

1. OnpenensieM K03(pPUIMEHT, YIUTHIBAIOMUN pPacXof TEIUIOTHI HAa COOCTBEHHBIE HYKIIBI
KOTEJIbHOM:

K. = 565/12561 = 0,045.

2. PaccumteiBaem cpeanuii KIIJI HeTrTo KOTEenpHOH ¢ y4eToM pacxoja TeIIOThl Ha
COOCTBEHHBIC HYXIbI KOTEILHOH 10 hopmyrie (4.13):

Nax =65 x (1 - 0,045) = 62,075 %.

3. BeruncnsieM yaenbHbIH pacxo/1 yCIOBHOTO TOIJIMBA HA BBIPAOOTKY TEIJIOTHI, OTITYCKaEMOTO
B TEIIJIOBYIO CETh!

34,12
BDomn = ©2.073 x 100 = 54,%r y.1./TJIx (229,8kr y.1./TKan).
4. Onpez[emleM KOJIMYCCTBA TCIIOTHI, OTITYCKAaCMOI'0 B TCIIJIOBYIO CCTh.
Qomn = 12561 - 565 = 11998/ (2865 'kan).

5. HaXO,Z[I/IM HOTpe6HOCTB B YCJIOBHOM TOIIIMBC HAa MPOU3BOACTBO TCIJIOTHI, OTITYCKAaCMOI'0 C
KOJIJIEKTOPOB KOTEIbHOM:

Bomn = 11996 x 54,9 = 658586 y.1. = 658,67 y.T.
6. [Ipon3BoIMM IepecyeT yCIOBHOTO TOIIMBA B HATYpaibHOE (CM. mpumMep 3):
B..n = 658,6/0,919 = 716,6

5. ONPEJEJIEHUE KOJIMYECTBA 3JIEKTPOSHEPI'MHU, TPEBYEMOI'O 1JIsA
BBIPABOTKH TEIIVIOTBI

5.1. Pacxoxa 37€KTpOIHEPTHU HA MPOU3BOJCTBEHHBIE HYKIbl YCIOBHO MOKHO Pa3AeNuTh Ha
TEXHOJIOTUYECKHE, CBS3aHHBIE HEMOCPEACTBEHHO C BBIPA0OTKOW U TPAHCIOPTUPOBAHHEM
TETJIOTHI OT KOTEIBHBIX IO MOTPEOUTENIs, U BCIIOMOTaTeIbHbIC (HalpuMep, MPOU3BOICTBEHHBIX
MacTEePCKHX, CKJIAJI0B TOIUIMBA U T.I1.).

Pacxoapl 37€KTpOIHEpruy Ha BCIOMOTaTelIbHBIE HYXKIbl HE YUYUTBHIBAIOTCS B pacuerax,
MOCKOJIbKY HE CBSI3aHBI HEMTOCPEACTBEHHO C MPOIIECCAMU BBIPAOOTKH M MOTPEOJICHUS TETUIOTHI.

5.2. Pacxo/pl Ha TEXHOJIOTUYECKUE HYXK/bl BKIIOYAIOT B C€Osl pacXo/bl 3JIEKTPOIHEPTUU Ha
TATOAYTHEBBIE  YCTpOMCTBa  (BEHTHJISATOPBI,  JIBIMOCOCHI); HAacOChl  MHTATEJIbHBIE,
HUPKYJISIUOHHBIE, XUMBOJIOOYUCTKH, Ma3yTHbIE, BaKyyMHbIE, TMPUBOJ MEXaHU3MOB s
TPAaHCIOPTUPOBAHUSA  TOIUIMBA B  KOTENbHBIX, TOIUIMBOMOATOTOBKH  TOIUIMBONOJAYH,
IIJTAK030JI0yAalieHus (IpOOUIIKH, yriie3adpachiBaTelid, TPAHCIOPTEPhI, CKPETEPHBIC JIEOCIKH |

mp.)




5.3. CyMMmapHOe KOJHMYECTBO JJIEKTPOIHEPIHMM 3a IUIAaHMpYeMbId mepuoj, KBr-,
ompenensercs mo popmyIe:

9 = 3mex. + 9mp + 9HaC + 96‘}“ (5-1)

Tae Imers mps Inacr Ien - KOIUUECTBO DIEKTPOIHEPTUH, TpeOyeMOE COOTBETCTBEHHO IS
TEXHOJIOTHYECKOTO OO0OpYNOBaHUS, HMEIOIIEro JJIEKTPONPUBOA, HAa TPAHCIOPTUPOBAHHE
TEIUIOHOCUTENSI OT MCTOYHHMKA /0 MOTpeOuTeNs, Ha MepeKaykKy TEIJIOHOCUTENss B HACOCHBIX
CTaHIMSX TIPU TIONYYEHUH TEIUIOTHI CO CTOPOHBI, Ha COOCTBEHHBIE HYXIbl KOTEIbHON
(ocBeleHye, BEHTUIISAIUIO, MMOTEPU B CETSAX, HA MOJABEMHO-TPAHCIIOPTHBIC, BCIIOMOTATEIbHbIC
MEXaHHU3MBI U TIp.).

5.4. KonnuecTBO 3JIEKTPOIHEPTHH Ha TPHUBOJA TEXHOJIOTMYECKOro o0opyaoBaHus, kBT,
orpenensercs 1no Gopmyiie:

]
PIRLPC
Smex. = hl_*
L 5.9
rae N; - HoMrHaIbHAs MOIIHOCT i-T0 IBHUrarels, KBT, npuHUMaeTcst U3 NaclOPTHBIX JaHHbIX;
Z; - none3Hoe BpeMs paboThI i-ro 000pyIoBaHus, 4;
Kui - K09 puImeHT ncrnonpb30BaHus MOITHOCTH JIEKTPOOOOPYAOBaAHUS;
i - KI1J] i-ro anekrpooGopynoBanus;
N - KOJIMYECTBO AIIEKTPOOOOPYIOBAHHS.
5.5. Koap¢umueHnt wuCnonp30BaHUsT MOLIHOCTH 3JIEKTPOOOOPYAOBAaHUS — ONpeAesseTcs
IPaKTUYECKMM IyTeM KaK OTHOIICHWE AKTUBHOW MOLIHOCTH OTICIBHOIO NpPUEMHHKA (HJIH
TPYIIBI UX) K HOMHHATBHOMY (IACTIOPTHOMY) 3HAYCHUIO!

Ku = Nep.d Ny, (5.3)

r1e Nep.a N, - COOTBETCTBEHHO Cpe/IHAs AKTUBHAS 1 HOMUHAJIbHAs MOIHOCTB, KBT.
Jng rpynmel MPUEMHHKOB, HMEIONIMX PAa3IMYHBIE PEXHUMBI PabOTHI, ONpenenseTcs
CpeIHEB3BEIICHHBIN K03()(DUIIUEHT UCTIONb30BaHMs aKTUBHOM MOIITHOCTH 110 (hopmyie:

]
2 Nga
K==
> N2,
i-l (5.4)
rae N, - cpeiHeB3BeneHHass HOMUHAIBHAS MOIIIHOCTB TPYIIIBI JIEKTPOOOOPYI0BaHus, KBT;
Z, - iepuoj] BpeMeHH, K KOTOPOMY OTHECEHbI HOMUHAJIbHBIE BEIMYUHBI MOLITHOCTH, Y,
Z; - one3Hoe Bpemsi pabOThI KaKJIOTO 3JIEMEHTa 3JIEKTPOOOOPYIOBaHUS 3a TUTAHUPYEMBII
NEepHo, 4.
5.6. KonmnuecTBo 37eKTpo3HEprun, TpedyemMoe Ha TOILTUBOIIPUTOTOBIICHUE, TOIUIMBOIOAAYY
30JI0NIITAKOYJAIeHUE, KBT 4, MpH OTCYTCTBUU NaHHBIX [UIS pacdyeTa OlEHUBAETCS 110 popMyIIe:

3m = 3yd.onngms (55)

riae Ayom - YACTABHBIA pacxof 3JEKTPOIHEPTUH Ha TOIJIMBOIPHIOTOBICHUE, TOILIMBONOAAYY U
3ononnakoynaienue, KBT-u/MBT (kBt-u/'kan), npunumaercs o tadiu. 1 [Ipu. 4;
Qumn - MaKCHMaITbHAS MOIIIHOCTD KOTEJIBHOM 10 OTIYyCcKY TerutoTel, MBT (I'kan);
Z,, - IPOAOKUTEIHHOCTh pa0OTHI 000PYIOBaHUS B TNIAHUPYEMOM IMEPHO/IE, U.
5.7. MoOIIHOCTh DJIEKTPOABUTATENS [JIi TPHBOJA BEHTHJIATOPOB M JILIMOCOCOB, KBT,
orpenensercs 1no Gopmyie:
FH

Ngm = :
1027 (5.6)



r/e V - POH3BONTEIBHOCTE BEHTHIATOPA (1biMococa), M/c;

H - momHoe maBieHMe, CO31aBa€MOE BEHTHIATOPOM (IBIMOCOCOM), MM BOJI. CT.;

M - KI1J] ycTaHOBKH, MPHHUMAETCS 110 MACIIOPTHBIM JTaHHBIM.

5.8. VnmenbHas NPOM3BOAMTEIBHOCTh TATOAYTHEBBIX YCTAaHOBOK, M3/F,Z[>K (M3/FKan),
oTpeneNnsercs 1o GopMyiam:

JUTS. BEHTHIIATOPA

273 +1, 1013

Vy = BV fa, =
213 D, (5.7)
IS IbIMOCOCa
v, = Bf{’;a}w 273+¢,, ,
273 5.8)

rae e TEOpPeTHUEeCKHi 00bEM BO3/LyXa, HEOOXOMMMBI s momHoro croparus 1 m° (1 kr)
TomMBa, HM /M (HM/KT), npuHIMaeTces o a6, 2 [pui. 4;

V, - TeOpeTHUecKHil 00BEM MPOTYKTOB CrOpaHHs, HM/M® (HM/KT), IPHHAMAETCS MO Tab. 2
[Tpun. 4,

a, &, - KodduireHTsl U30bITKAa BO3JyXa COOTBETCTBEHHO B TOIKE M YXOJSLIMX Tra3ax,
npuHuUMaroTcs no tadin. 3 [pw. 4;

tys - TEMIIEpATypa X0J0HOT0 Bo3ayxa, npuaumaetcs 20 C;

t,, - TeMneparypa yxosmux ra3os, °C;

B - pacxon TomnuBa, Kr, onpexaensercs no popmyie (4.1);

Nsqy - GapomeTpudeckoe nasinenue, klla.

5.9. Tlpu OTCYTCTBMHM JaHHBIX IS pacueTa KOJHYECTBO DSJICKTPOIHEPTHH Ha TPUBOJ
JNIEKTPOJBHUraTelIel TATOMYTHEBBIX MAaIIMH, KBT4, NPHUOIMKEHHO MOXHO OIPEICIHUTh II0
dbopmynam:

JUTS. BEHTHJISATOPA

05 =V53,0510%; (5.9)
U1 IhIMOCOCA
Or =V, 10°, 5.10)

rae 3yop, Oyor - YACIbHBIE PAacXobl AJIEKTPOSHEPTUH COOTBETCTBEHHO Ha IOJady BO3JyXa
JNYTHEBBIMH BEHTHJIATOpAMH M Ha yJalleHHEC YXOMIAIIMX ra3oB JasiMococamu, kBt-u/1000 M3,
npuHuUMaroTcs mo tadi. 4 [pun. 4.

5.10.MomHOoCTh 3JEeKTPOABUTATENS VIS IPUBOIA Hacoca, KBT, onpenensercs mo hopmyre:

v GH
102- 36007, 5.11)

rae G - pacxo TerIoHOCHTeNs, Kr/d;
H - Hanop co3znaBaeMblil HACOCOM, M;
M. - KITJIl HacoCHOM yCTaHOBKH.
5.11. MomHOCTh 3JIEKTpOABUraTeNs A NPUBOAA Kommpeccopa, KBT, ompenensercs mno

dbopmyre:

=
N, =GRTIn 2/,
A 18)
rae Gy - Mpou3BOIUTEILHOCTH KOMITPECCOPA, Kr/c;

R - ynenbHas razoBas noctosinHasi, papaas 287 JIx/(kr-°K);
T - Temneparypa, °K;



P1, P> - cooTBeTCTBEHHO HaYalIbHOE U KOHEYHOE naBiieHus rasa, Mlla;
Nk - KITJI kommpeccopHOil yCTaHOBKH.
5.12. MomHOoCTh 3MeKTpoaBUTaTeneil, kBT, s NpuBOAa MEXaHH3MOB TPAHCIIOPTEPOB
ompenenseTcs mo GopMynam:
TOPU30HTAILHOTO JIGHTOYHOTO TpaHCIopTepa 0e3 MPOMEKYyTOUHBIX cOpachIBaTeNei

8

T
Tlp36Tm, (5.13)

riae Gr - mpou3BOAUTENBLHOCTh TPAHCIIOpTEpa, T/4;

|+ - pabouas ayuHa TpaHcmopTepa, M;

M. - KIIJI mepenaun, mpuaumaetcs paBuoi s pemennou 0,85 - 0,9 knmunopemennoit 0,97 -
0,98,3y6uaroii 0,98,npu nomorm Mydtel (HemocpeacTsenHo) 1,0;

CKpPEOKOBBIX TPAHCIIOPTEPOB M IITHEKOB

_ PRI, +5)
i 367, (5.14)

rae R - koo duimeHT, yuuThIBalONUN yBEIHUECHHUE COMPOTHBIICHUS MPHU MyCKEe, TPHHUMACTCS
1,2-15;

Ky - koo punmeHT conpoTUBICHUS MaTepuaa, npuHuMaercs s yrias 4,2 - 1,611 30751 -
4,0;

l,, - mMHA IepeMenieHus Tpy3a, M;

S- BBICOTA MTOIBEMA TPY3a, M,

KOBIIIOBOT'O DJIEBAaTOpa

N,, = G,,S'367,, 5.15)

rae G,, - MpOU3BOIUTEIILHOCTH KOBILIOBOTO 3JIeBaTOpa, T/4.

5.13. KonmuecTBO 3IEKTPOIHEPTHUH, HEOOXOAUMOE ISl OCBEIICHHWS KOTeIbHOHM, KBT-u,
OHpGI[eJIHeTCH 110 ‘II/ICJ'Iy U MOIIIHOCTHU YCTaHOB.HeHHBIX CBCTHJILHUKOB U HpOI[OJ'DKI/ITe.HBHOCTI/I
TOPEHUS JICKTPUUCCKHX JIAMIT TT0 (hopmysie:

]
Eﬂ'ﬁg E Nﬂ'{ﬂ!z (5 ) 16)
r1ie Nyesi - MOIITHOCTB i-TO YCTaHOBJICHHOTO CBETHIILHUKA, KBT;

Zy - 4MCII0 YaCOB MCIOJIb30BAHMSI OCBETUTEIHLHOIO MAKCUMYyMa, 4, IPU OTCYTCTBUH JaHHBIX
NPUHUMACTCS U1 HEMPEephIBHOW pabOThl MpH HAJUMYUU ECTECTBEHHOTO OCBEIEHHUS PaBHBIM
48004, ipu oTCYTCTBUU ecTecTBeHHOT0 ocBenieHus 7 700y;

N - KOTUYECTBO CBETHIILHUKOB.

5.14.TToTepu 2JIEKTPOIHEPTUHU B CETAX MPUHUMAIOTCS 10 Tads. S [pwuit. 4.

5.15.1Ipu OTCYTCTBUM JaHHBIX JUISI pacyeTa KOJIMUYECTBO IJIEKTPOIHEPTUU HA TIPOUHE HYKJIbI
(petpKysIKs BOJIbI B KOHTYpE, MOIIMUTKA TEIJIOBOW CETH, OCBEIICHUE KOTEIbHOMH, MOTEPH B
pachpeaeIuTeIbHOW CETH M CUIIOBBIX TpaHc(opMmaropax, padora ycrpoiicts KUII u A u np.),
KBT, MOXKeT ObITh ONpeAeNieHO0 YKPYITHEHHBIM PacueToM 1o ¢popmyiie:

By = ¥ QuiZ (5.17)
np omnéM» .
N

rae “'¥ - ynenpHas oTpedasieMas MOITHOCTE obopynoBanusi, KBT/MBT (kBt-4/I'kain), pacxon
DJIEKTPOIHEPTUU KOTOPBIM YYUTBHIBAETCS B COCTaBE pacxoja Ha BBIPAOOTKY TEIUIOTHI,
npuHUMaeTcs 1o tabi. 6 [pu. 4,

Qumn - PACUCTHBIH pacxo]] OTIYCKaeMOro KomdectBa Teriotel, MBT (['kan/4);

Zy - TPOAOIDKUTEILHOCTh HCITOTF30BaHUS MAaKCUMyMa TEIUIOBOW Harpy3KH, 4.



5.16. KomuuectBo snexkTposneprur Ha oTmyck Termiaotel orT LITII, xBt-u, moxer ObITh
OIIPEIENIEHO YKPYIMHEHHBIM PacyeToM 1o (hopmyiie:

"
Onrm = i QurriZurm, (5.18)

e 31};" T - ynenbHbIi pacxof snekrposneprun B LTI, kBr/MBT (kBt-u/T'kan);

Qi - Ternosast momaocts LTI, MBT (I'kan/u);

Zyrr - TPOJOIDKUTETIBHOCTh HCIIONB30BAHMS 3JIEKTPUYECKON HArpy3KH 3a IUIAaHHPYEMBIi
HepHOI, Y.

VY aenbHbIN pacxo anekTposHepruu npunumart 2,32 (2,7)xB1/MBt (kBt-u/l'kan) ms 1ITII,
00CCIIeUnBAOIIETO Tropsiuee BOJOCHAOKCHHWE M OTOIUICHHE 3JaHUA 10 3aBUCHUMOW U
HesaBucumoit cxemam; 0,76 (0,88) -mis IITII, obecneunBaromiero ropsiuee BOAOCHAOKCHHUE U
OTOIUICHHE 3MaHuii 1o 3neBaropuoit cxeme; 1,56 (1,81)mms L[TII (GoitrepHoii, HACOCHON),
00ECIeUMBAOIIET0 OTOIJICHHE 10 3aBUCUMOM CXEME C HacocaMd CMCHICHHS W Topsdee
BOJIOCHA0)KEHHE TI0 HE3aBUCHMOM CXEME C IUPKYIISAIIUOHHBIME HACOCAMH.

5.17. KonnuectBo snekTposHepruu, Tpedyemoe uia ocseuienus LTI, kBt-y, onpexnensiercs
o ¢opmye:

Dues = Fota FZ e, 18)
rmue 3£ - YIETBHBIN PacxXoj JIEKTPOIHEPTUN HA OCBEIICHUE, IPUHUMACTCS O,OO9I<BT/M2;
F - mmomans ITTI, Mz;
Z,cs - TIPOJIOJDKUTEIIBHOCTh KCIIOB30BAaHUS OCBETUTEIBHOW HArpy3KH 3a IUTAHHPYEMBIi
NepHo, U.
5.18. KommuectBo »anekTposHepruu, mnorpedisemoe mnpudbopamu KHUII m A, kBrw,
OTIpeIeIIseTCs:

M

Smx ENHFEZ?!FE ; (520)
rae N, - MomHoCTb i-ro mpubopa, B cpexHeM MoxeT ObiTh npuHsTa 0,065kBT;

Z,pi - IPOIOIKUTENIBHOCTD IEUCTBUS TPUOOpa B T€UEHHE PAaCCMaTPUBAEMOT0 EPHO/Ia;

N - KOJIMYECTBO NMPHOOPOB.

5.19.TIpenenvHble 3HAYCHHS YAEITBHBIX PACXOIOB AJICKTPOIHEPTHH HA BBHIPAOOTKY TEIUIOTHI
koTeabHbIMU, KBT/MBT (kBT-u/l'kain), npuseneHs B Tadu. 7 - 9 [pu. 4.

5.20. Jlns OpHWEHTHPOBOYHBIX pPACUETOB KOJMUYECTBO DJIEKTPOIHEPTHUH, TOTpedsieMmoe
AIIEKTPOOOOPYIOBAaHUEM KOTEIBHOM, KBT 4, MOXHO ompeaenuTs 1o hopmyse:

M
3=YNZ,
Z‘i e (5.21)

rae N, - pacyeTHas sJIeKTpHYEcKas Harpyska i-ro 3JIeKTpOIpHEMHHKa, KBT, onpenensemas mo
bopmye (5.29);

Z; - IPOJOJKUTENBHOCTh HCIIOJIb30BAHUS 3JIEKTPOOOOPYAOBAHUS B IJIAHUPYEMOM IEPHUO/IE,
9,

N - KOJIMYECTBO JEKTPOOOOPYAOBAHHUS.

Npi = NychCs (522)

rae Ny, - ycraHOBIIeHHas (acIOpTHAsT) MOIHOCTD 3JIEKTPOIPHEMHUKA, KBT;
K¢ - ko3¢ dunment crnpoca, onpeaensieTcss ONbITHBIM ITyTeM, OPUEHTUPOBOYHBIC 3HAYCHUS
JUTSL pa3IMIHOTO 000pymoBaHus mpuBeaeHsl B Taour. 10 [Tpui. 4.

5.21. llpumMepsbl pacyeToB.



IIpumep 1. OnpenenuTh MOIIHOCTH ANEKTPOJABUTATENS Ui MpuBoja abiMococa JIH-9 Ha
KOTJe, paboTtaronieM Ha Ky3HEIKOM KaMEHHOM yTJie ¢ MaKCUMaJIbHBIM PacXxoJi0oM ToruBa 287
kr/u. TlonHoe naBieHue, co3maBaeMmoe apiMococoM, 8,4 mm Boa. cr., KIIJI ycranosku 0,69.
Temnoas MomHOCTh KoTiIa 2,5MBT (2,150 'kan/u). Temneparypa yxoasamux razos 180 T.

1. OnpenensieM TeOpeTHUYECKUI 00beM MPOAYKTOB cropaHus 1o Tadm. 5.2 [lpui. 4 paBHBIM
6,58HM3/1<r: kod(pdurmenT n30bITKA BO3AyXa B yXOAsImux ra3ax 1,6.

2. OnpenensieM IPOU3BOIUTEILHOCTH JibIMococa 1o Gopmyiie (5.8):

273+ 180
Vr=1,1x287x6,58x1,6x 273 =55151um’.
3. OnpenensieM MOLTHOCTH 3JIeKTpoaBuraress mo popmysie (5.6):

_ 27905 %754
3600 =x102= 0,63

=171xBT.

IIpumep 2. OmpenenuTh MNOTPeOIIEMYI0O MOIIHOCTH W KOJIMYECTBO SJEKTPOIHEPTUU 32
OTONUTENbHBIA nepuos st cereBoro Hacoca 3K45-30. [IpousBoaurensHocTh Hacoca 49,1 1/4,
Harop 30,5wM, KII/] macocno#i ycranoBku O,7. [IpomoybKUTETEHOCT OTOMUTENBHOTO MEPHOIA
49204y.

Pacuet nmpoussoaum 1o ¢popmyie (5.117).

1. OnpenenseM pacyeTHYIO JIEKTPUUECKYIO MOIIIHOCTB:

=
= 4% 1%30,5=10

=583kBr
3600 %102 =07

2. OnpezensieM KOJUYECTBO 3JCKTPOIHEPTHH 3a OTOMUTENbHBIN meprox o ¢popmysaam (5.21)
u (5.22 ¢ yuerom Tabn. 5.10:

2 =5,83 x4920 x 0,8 = 22946,88T14.

Ipumep 3. Ompenenuth TOJOBYIO TOTPEOHOCTh B JIEKTPOIHEPTUU  OTOMUTEIHHO-

MIPOU3BOJICTBEHHON KOTENbHOW ¢ ueThipbMs KoTiiamu JIE 4-14'M. KorenbHas pabotaer Ha
HYKJIbI OTOTUICHHSI, TOPSYET0 BOAOCHAOKEHUS U TEXHOJIOTHUECKUE HYKIBI.
B korenpHO# ycTanoBieHwl: 4 nbimococa JIH-9 ¢ snektpoaBurarensMu MOUTHOCTBIO 5,7 kBT,
paboTarolie B OTOMUTENbHBIN MEPHOJ], B HEOTOMUTEIbHBIN NIEpHO - 2 TbIMOcoca; 4 TyTheBhIX
BeHTwiATopa B/IH-8 ¢ anekTpoasurarensimu MontHocThio 5,7 kBT, pexxuM paboThl B TeueHUE
roja, Kak y JbIMOCOCOB. BEHTHUJISITOP OTIENCHHS NeKapOOHW3aluu ¢ diekTpoasurarenem 1,5
kBT, cereBoit Hacoc ITHC 60-93 c anmexrponsuratenem momrHocThio 30 kBT; Hacoc OGioka
NPUTOTOBIICHUS HWCXOAHOW BOJBI C DJIEKTPOJBUTATENIEM MOIMHOCThIO /7 KBT; Hacoc
nexkapOoHuszupoBanHoii Boabl DOKM-6 ¢ amektponmBurarenem MmomHOcThi0 17 kBT, Hacoc
IIPOMBIBOYHOM BOJBI BOAOPOA-KaTHOHUTOBBIX (puabTpoB 2K-20/18 ¢ snektponBurarenem 1,5
kBT; Hacoc mepekauku Kpemkoro pactBopa conu XB-13-JI1-52 ¢ snexTponBurarenem
morrHocThio 3 KBT; nmepekaunBaromnuii Hacoc 2KM-20/30 ¢ anmekTpoaBuraTeaeM MOIIHOCTHIO 3
kBT; Hacoc ropsuero BomocHaOxkenusi [IHC 38-44 ¢ snexTpoaBurareieM MOIIHOCThIO 7 KBT,
noanuTouHblii Hacoc 2KM-20/30c¢ snekTpoaBHrareaeM MOIHOCTHIO 4 KBT; muTaTeabHbIN HacoC
HOHCI' 38-176 c onekrponsuratenem wMomHocThio 30 kBT, kommpeccop CO7A ¢
anekTpoaurareneM MomiHocThio 4 kBt. KortenmbHas ocBemaercs 12 cBeTHIBHUKAMH C
MortHocThO Jami 0,1 kBTt xaxabIi.

JmurenbHOCTh oTonuTenbHOro nepuona 49204. Yucmo yacoB pabOThl HACOCOB: CETEBOTO -
4920, ropsiuero BOAOCHAOXKEHUS, MOAMUTOYHOTO, MUTATEIBHOTO JIEKapOOHU3UPOBAHHON BO/IBI,
ncxoaHou Bozawl - 8400, mepexayku CONSTHOTO pacTBOpa, MPOMBIBKH M B3PBIXJICHUST (DUIBTPOB -
600, nepexauumBatoniero - 2600. IIponomkuTenbHOCTh pPabOThl BEHTHIISATOpPA OTAEICHUS
nexkapoonuzammu 8400, kommpeccopa - 18004. [TpoaomkuTeIbHOCTD AEHCTBUS OCBETUTEIBHOMN
Harpy3ku 4800u.



1. Pacuer Benem o popmynam (5.21), (5.22), pe3ynbraThl pac4eToB CBOJMM B TaOJUILY.

Tabnumua
Monmrocts Koaddpumment Pacueras [Tpo 10 KU TETEHOCTD Pacxon
O6opynoBanue 3JIEKTPOABUraTEIS, cnpoca Kc MOIIIHOCTH paboTEL, JJIEKTPOIHEPTUH,
kBT NKCc, kBt ! kBru
Jemmococ JTH9 57x2 0,95 10,83 8400 90972,0
3480 37688,4
Bentmstop BJIH-8 57x2 0,95 10,83 8400 90972,0
3480 37688,4
Benrtusitop 114-70Ne 3 1,5 0,7 1,05 8400 8820,0
Hacoc:
CETEBOM 30,0 0,8 24,0 4920 118080
HUCXOJHOM BOJIBI 7,0 0,8 5,6 8400 47040
JIeKapOOHU3UPOBAHHOM 17,0 0,8 13,6 8400 114240
BOJIBI
MIPOMBIBOYHON BOJIBI 1,5 0,7 1,05 600 630
MePEKAYKH COJITHOTO 3,0 0,8 2,4 600 1440
pacTBopa
MePEKAYMBAIOLIHIA 3,0 0,8 2,4 2600 6240
rOpsIYero 7,0 0,8 5,6 8400 47040
BOJIOCHA0KEHHS
MO AU TOYHBI 4,0 0,8 3,2 8400 26880
MUTATEILHBIN 30 0,8 24,0 8400 201600
Kommnpeccop 4,0 0,7 2,8 1800 5040
UTOIO 834370,8

2. OnpezessieM KOJIHMYECTBO AIIEKTPOIHEPTUU Ha ocBenieHue o ¢popmye (5.16):
Oocs = 0,1 x 12 x 4800 = 576GEBTu.
3. Onpenensiem o011ee KOJIMYECTBO AMEKTPOIHEPTHHU, TIOTPEOIIIEeMOE KOTEIBHOH 3a oI
D =3834370,8 + 5760 = 84013%8BT-u.
6. ONPEJEJIEHUE KOJIMYECTBA BO/Ibl 1JIs1 BBIPABOTKU TEIIJIOTHI

6.1. KommuecTBO BOJbI HA KOMMYHAJIBHBIX TEIUIOIHEPTETHUCCKUX MPEANIPUATHSX, TpeOyemoe
JUIs BBIPAOOTKH TEIUIOTHI, CIaraeTcs M3 pacxoJ0B Ha pa30BOE HAMOJHEHHE CUCTEM OTOIUICHHS,
BEeHTWIALMK, TPYOONPOBOMOB TEMJIOBBIX CETEH, pPacXolOoB Ha MOJMHUTKY CHCTEMBI
TETUIOCHA0KEHUS!, COOCTBEHHBIE HYXKIbl KOTEIbHOM:

X

Z E?.:-:':'a'!i
V= Vd + Vnodn + VCH + ial y :05

e Vg - 06beM BOJIBI Ha 3aTI0IHEHUE TETLIOBOI CETH, M,

V,100n - 00bEM BOJIBI HA TIOATTUTKY CUCTEMBI TEIIJIOCHAOKECHHS, M3;

V., - 00beM BOJIBI Ha COOCTBEHHBIE HYXKIBI, M3;

Vymi - 00bEM BOJIBI Ha 3AIMIOTHEHUE CUCTEMBI OTOIUICHHUS i-T0 TOTPeOUTE, M3;

N - KOJIMYECTBO MOTpeOUTENEH.

6.2. O0BeM BOIBI Ha HAIIOJHEHHWE CUCTEM OTOILIEHUS, M3, MIPUCOCTMHEHHBIX MOTpeOuTenei
OTIpeCIIIETCS TI0 MTOKA3aHUsAM MPUOOPOB yUeTa, a MPH UX OTCYTCTBUU 0 hopmyre:

-}
v =3 vE,
ek 2
i1 , (6.2)
rae V - yAeabHBIH 00BEM BOIBI, M/MBT [M3/(FKan/q)], OTpeneNsIeTcsi B 3aBUCHMOCTH OT
XapaKTEePUCTHKK CHCTEMbI M pacdeTHOTro rpaduka remmeparyp mo tabi. 1 IMpwu. 5;
Q,i - MaKCHMAJIbHBIH TEITOBOM MMOTOK Ha OTOIICHHUE i-ro morpedutens, MBt (I'kain/4);
N - KOJIMYECTBO CUCTEM OTOIIJIICHUA.



OO0beM BOBI B OTJCIBHBIX AJIEMEHTAX CHCTEMBI OTOIUICHUS puBeeH B Ta0:. 2 [Ipui. 5.

6.3.00beM BOBI HA HATIOJIHEHHE MECTHBIX CHCTEM TOPSYEro BOAOCHAOKEHUS TIPH OTKPBITOMN
CHCTEME TeIUIOCHa()KeHHMsI ompemensercss u3 pacdera 5,2 MIMBr [6  m¥(I'kan/q)]
CpPEIHEYacOBOM PacuE€THON MOIIIHOCTH TOPSYETO BOAOCHAOKEHHS.

6.4. Ilpu OTCYTCTBUM JAaHHBIX O TUIIE HATPEBATEIHHBIX MPHUOOPOB NOMYCKAECTCS MPUHUMATH
OpPUEHTUPOBOYHO YAENbHBII 00beM BOJABI HA HAMOJIHEHHE MECTHBIX CHCTEM OTOIUICHUS 3/1aHUM
10 BceMy 06beMy B pasmepe 25,9M° /MBr [30 m*/(I'kan/4)] cyMMapHOTo pacdeTHOrO 4acoBOrO
pacxoja TerioThl Ha OTOIUIEHHWE U BEHTHJIALIUIO.

6.5. OGbeM BOIbI ISl HAIONHEHHS TPYOOIPOBOLOB TEILIOBBIX CETEH, M°, BBIYHCILICTCS B

3aBHCHUMOCTH OT MX IUIOIIA I CEUEHUS U MPOTSHKEHHOCTH 110 opMyJIe:

bl

E—fceww = L j i
; “ (6.3)

TJIe Vgi - yACTbHBI 06beM BOIbI B TPYGOIPOBOAE i-TO AHAMETPa MPOTHKEHHOCTBIO 1 M, M/M,
npuHuMaetcs 1o tabiu. 3 [pui. 5;

lgi - MPOTSHKEHHOCTH Y4acTKa TEIJIOBOM CETH I-T0 TuameTpa, KM,

N - KOJIMYECTBO YYIACTKOB CETH.

Yucino HamoNMHEHUH ornpenensercs: TpaduKkoM paboT MO PEMOHTY W UCTIBITAHUSM TEIUIOBBIX
ceTen.

6.6.00muii yaenpHbI 00HEM BOJIBI HA 3alI0JJHEHUE MECTHBIX CUCTEM M HAPY)KHBIX TETUIOBBIX
ceTeil OPHEHTHPOBOYHO JONYCKACTCS NMPHHHMATh B pasmepe 34,5 - 43,1M°/MBr [40 - 50
v/(Tkan/4)] pacxoa OTITyILEHHOM TEIIOTSL.

6.7. KonndecTBO MOAMUTOYHON BOJIBI JUISI BOCHIOJIHEHUS MTOTEPh TEIUIOHOCUTENS B CHCTEMAax
TETUIOTIOTPEOJICHHST U TPyOONPOBOAAX TEIUIOBOW CETH IOJDKHO COOTBETCTBOBATh BEIHMYMHAM
yTe4eK JUIsi 3aKPBITOH CHUCTEMBI TEIIOCHAOKEHHMS, JJISI OTKPHITOW CHCTEMBI TEIUIOCHAOXKCHUS
JIOTIOJTHUTEIFHO M KOJMYECTBY BOJBI, OTOOPAHHOH JIJIsl HYKJ TOPSYEro BOJJOCHAOKEHHS.

[Mpum sKcrTyaranym ¢ y4eToM BO3MOXKHBIX KOJIEOAHUI YTEUKH B TEUCHHE T0/ia B 3aBUCUMOCTH
OT PEXHMMHBIX YCIIOBHH PaOOThI CUCTEMBI TETLIOCHAOKEHHSI HOpMa YTEUKH BOIBI JUUISI 3aKPBITOM
cucrembl ipuHuMaetcsi papaoit 0,00254 ot oO6beMa Bosbl B TPyOOIIPOBOIaX TEIUIOBBIX CeTEil U
HETIOCPEJICTBEHHO MPUCOSAMHIEMBIX K HIM MECTHBIX CUCTEM OTOIUICHUS! M BEHTWISALUHU 3JIaHHUH
[17].

Pacxoj1 BOJBI Ha TIOAIHUTKY, M /4, COCTABHT:

JUISL 3aKPBITOH CHCTEMBI TETIIOCHA0KEHHST

G = 000250, (6.4)

Hodn

rae V - o0beM BOABI B TPYOOTIPOBOJaX TEIIOBBIX CETEH M HEMOCPEICTBEHHO MPHCOCINHEHHBIX
MECTHBIX CHCTEM OTOIUIEHMS ¥ BEHTUIALUN, M-,
JUISL OTKPBITON CHUCTEMBI TETNIOCHAOKESHHS

G = 01,0025 + &, 5.

. 3
rae Gnm - cpeaHeuacoBOi pacxojl BOJbI HA Topsuee BOJOCHAOKEHHUE, M /4, ompeenseTcs Mo
dbopmyre:

G.Em = :;(g.fmi'}?gi / I'Ti)' (6 6)

-]
rae Swwi - gOpMa pacxoja ropsuel BOAbI [l IIOTPEOUTENS B CYTKH, M3/cyTKH, OTIpEeICIISETCS IO
tabn. 21 Ipun. 1,

A
M - KOJMYECTBO MOTPEOUTENEN ¢ HOPMOM PACX0a ropsY€e BOIbI i |
Ti - MPOJAOKUTEIBHOCTD JIEHCTBUSI CHCTEMBI TOPSYEro BOJOCHAOKEHUS B CYTKH, U,



N - KOJIMYECTBO PA3IMYHBIX OTPEOUTETICH.
6.8. KonuraecTBo BOjbI, TOTPEOHOE AJIS1 BO3MEIICHUS YTEUKH, M3, ompenensercs mo popmysie:

Vnobn = Gnobnznodn ’ (6 : 7)

re: Zupon - MPOJOJDKUTEIIBHOCTD INIAHUPYEMOTO ITEPHOJIa MOIIUTKH ¢ pacxoaoM G,,op, Y.

6.9. /s mIaHOBBIX PacyeTOB KOJIMYECTBA BOJBI, HEOOXOAMMOTO MJIsi BBHIPAOOTKH TETLIOTHI
KOTCJIbHBIMHU, PaOOTaIOIMIMMH TOJBKO HAa OTOIUICHHE W BEHTHJIAIUIO, MOXHO TIOJB30BaThCS
YKPYITHCHHBIMA HOPMATHBAaMH pacxojila BOIbl HAa Pa30BOC HAMOJIHECHHUE WU TOJIIMHMTKY CHUCTEM
OTOILICHHUS M HAPYXKHBIX TEIUIOBBIX ceteil B pasmepe 0,1 - 0,123/ [Ix (0,4 - 0,5m%/Tkau).

6.10. Pacxoj BOJbI HAa MPOAYBKY ONPEICIAETCS KAueCTBOM BOJIbI, MOaBaeMOM B KOTEI, U B
KOKIOM Cllydae JIOJDKEH PacCUMTBHIBATBCS B COOTBETCTBHHM C KOHKPETHBIMH YCJIOBHSIMH. B
o011IeM cityyae pacxoJ1 BOJIbl Ha MPOYBKY, KI/4, onpeenseTcs no GopMysiam:

(G = Gl + G,
" Ky-K; (6.8)
'S =.HRKE+GJ[KJ_KE).
v Ko ~Ke Ky (6.9)
_ K
- ;
TOK, -k, (6.10)
3 = G.EK.E + GJK::‘ _EMK?! )
WK, -E vBE, -EY (6.11)
GH}, = [ Hep + EHM)[ng - S?!) .
S ™ B (6.12)

B popmymnax (6.9) - (6.12):

Gk - pacxo BO3BpaIaeMoro KoHjaeHcara, Kr/d;

Gq - pacxoj1 100aBIsIEMON XUMHUECKH OYMIIICHHOM BOJIBI, KI/4;

/1, - maponponu3BOAUTEIILHOCTh KOTJIA, K/, IPUHUMACTCS U3 TEXHHUUECKOW XapaKTePUCTUKU
WIIH TI0 UCTIBITAHUAM));

Kk, Kg, K, - XxapakTepuctuka (I1e7109HOCTh WM CyXOW OCTATOK) COOTBETCTBEHHO KOHJICHCATA,
n00aBIIIEMOM BOJIBI U TIapa, T-9KB/KT WK T/KT;

Ks - XapakTepuCcTHKa yCTaHOBJICHHOM KOHIICHTPAIIUU B KOTJIOBOM BOJIE, T-3KB/KT MJIH T/KT;

b - konryecTBO OTCEMAapUPOBAHHOTO Mapa B JOJIAX OT pacxo/ia MPoyBacMOM BOJIBI;

Hnepy yac - TPOU3BOJUTENBHOCTh KOTJIa COOTBETCTBEHHO IO MEPETPETOMY U HACHILIICHHOMY
napy, Kr/d;

S S S - coneconepkaHue WM IIETOYHOCTh COOTBETCTBEHHO MUTATEILHOW BOJBI,
KOTJIOBOM BOJIBI, ITapa, MI-3KB/JI, OTPEAEISIETC XUMUIESCKUM aHATH30M.

Benuuunst Kyp, K, b - ycTanaBnmBarotcst TemI0TeXHUUECKUMHU HCTIBITAHUSIME KOTJIOArperara.

6.11.1Tpu OTCYTCTBHM AaHHBIX JUIS pacdyeTa pacxoJ BOJBI HA MPOIYBKY, KI/d, OMpeaeaseTcs
OPUEHTHPOBOYHO 1O (hopmyIie:

o _36K,0,10°
¥ f,-1 ’
e He (613)
— prQak.l[:l_G

np — :
lr:-«ae! Ims (6313



rae K,, - K03 QUIUEHT, YYUTHIBAIOIIUHA PacXo/| TeIla Ha NMPOAYBKY, IPMHUMAETCS 10 Tabiu. 7
[Tpun. 2,

Qok - HOMUHAJIbHASI TPOU3BOAUTENILHOCTD KoTeabHOM, MBT/(I"kan/q);

lxs» lns - DHTAIBIHMSA COOTBETCTBEHHO KOTJIOBOH BOJBI IPH TEMIICPAaType HACHIIICHHS W
IUTATeIbHOM BOJBI, KJ[K/KT (kKam/Kr).

TpebyeMoe KOJIMIECTBO BOJIBI HA MPOTYBKY, KT, ONPEACIIACTCS:

Vnp = anznpa :(6)

rae Z,, - TIPOAOKUTENBHOCTD IPOAYBKH, Y.
3 :
6.12.0011ee KOIUYECTBO BOBI HA HYK/IbI BOJOIIOATOTOBKH, M, OIIpeIeseTcs o popMmyIe:

¥
Far = 2 W am 1
AT E- & §#7% s’ (6)15

rae Vi - KOJIMYeCTBO BOJbI, Tpedyemoe s i-ro GpuibTpa, M3, ompeaensercs mo tabmu. 4, 5 [pwu.
5;

N - KOTUYECTBO OJJUHAKOBBIX (DHIIBTPOB,;

M - KOJIMYECTBO MPOLIECCOB B3PHIXJICHUS M pereHepaliu Juis i-ro GuiabTpa;

P - KOTUYECTBO Pa3HbIX (PHIBTPOB;

Viun - KOJIHMYECTBO BOJIbI, BBIIapHBaeMoe B Jea’parope (Mpud OTCYTCTBUHU OXJIAAUTEIS
BBINapa), M, ompenensercs 1o hopmyse:

Vo = 0,0045,Z5, 6.16)

rine Gy - mpon3BOIUTENBHOCT JI€adpaTopa, Mg
Z)7 - IPOAOJKUTENBLHOCTE PaOOTHI Jiea’spaTopa, 4.
6.13.IIpu oTCYTCTBHHM JaHHBIX OOIEe KOJWYECTBO BOJBI HA BOJIOMOATOTOBKY MOXKET OBITH
HalIeHO MO YKPYIHEHHBIM JIaHHBIM 110 (hopMyJIe:

VB,ZI = VXBOK33GXBO + Vebzm (617)

rie Gypo - npousBoautenbHocTh XBO, T/4;

Vypo - YIETBHBIM pacxoia BOJbI Ha coOCTBeHHBIC HYXabl XBO, T uicxomHoil Boasl Ha 1 T
XUMHUYECKH OYHINEHHOW BOJBI, B 3aBUCUMOCTH OT OOIIEH KECTKOCTH BOJBI MPUHUMAETCS TIO
tabn. 2 [pwn. 2:

Ks; - monpaBo4HbIil KOAGGUIIUEHT, MPUHUMAEMbIH paBHBIM 1 pu HaIW4YUK O0aka B3PBIXJICHUS
1 1,21pu ero OTCYTCTBHUH.

6.14.Pacxon BOJbI HA XO3iCTBEHHO-TIUTHEBHIE HYKIBI, Mg, ompeaensercs no Gopmyne:

G, = (agNeKq + aM)/24, (6.18)

e 8q - HOpMa Pacxo/ia BOJbl Ha OIHY AYLIEBYIO CETKY, IPUHUMAETCS] 0,5M3/0yTKI/I;

N - KOIM4ecTBO AYLIEBBIX CETOK;

Kq - kxoadduiueHT ucnonp3oBaHus IymeBbX 3a 1 4 HauOonbliero BOAONOTPeOIECHUS,
OTIpEICIIACTCS MPAKTHYSCKUM ITyTeM, IPH OTCYTCTBUH JIAHHBIX TPHHUMAaETCs paBHBIM 0,5;

a - HopMa pacxoaa Bojabl Ha 1 yenoBeka B CMEHY, NMPU OTCYTCTBUHU JTaHHBIX MPUHUMACTCS
pasHoii 0,045M%(cyT. -uer.);

M - qucneHHOCTh PadOTAIINUX B CYTKH, YeTl.

KonuuecTBO BOJBI, pacxolyeMol Ha XO03HCTBEHHO-TTUTHEBBIC HYXIbI, M, OTIpeICIIACTCS TI0

dopmyse:
Vy = (agNgK + aM)Z, (6.19)

rae Z - IpoJ0JKUTENBHOCTD INIAHUPYEMOTO IEPUOJA, CYT.

6.15. [Ilpu OTCYTCTBMM JaHHBIX U pacdeTa pacxoj]] BOJABI HAa XO3SHCTBEHHO-TIHTHEBBIC
HYXJIbl KOTEJBHOM (AyIIH, YMBIBAJIbHUKH, OXJAXKICHUE MOIIIMITHUKOB, BPAIIAOIIAXCS
MEXaHU3MOB H IIP.) OPHEHTUPOBOYHO MPUHUMAETCS 2 - 3M3/0yT. Ha 1 T MpOW3BOIUTENHHOCTH
KOTJIOB.



6.16. Ha cucreMy nuiako30J0yIaleHUsl MCIIONB3YIOT BOJY HOCJIE MPOMBIBKA (HIBTPOB, U3
JYIIEBBIX W YMBIBAIBHHKOB M JAPYIYIO 3arps3HEHHYIO Ha IPOM3BOJCTBE BOAY. Y IENbHBIC
KOJIMYECTBA BOJBI HA CHCTEMbI NITAKO30JI0YIAICHHs, M /T [ITAKa U 3071bI, IPUBEICHBI B Ta0L. 6
[Tpu. 5.

6.17. YenbHble MOTEpH BOABI Ha MAapOBOE pacHbUIMBaHWE Ma3yra npunHumarotcs 0,3 s
HarmopHbIX ¢popcyHok u 0,02 - 0,0kr/kr Ma3yTa 1 HapOMEXaHHYECKUX (POPCYHOK.

6.18.KonnuectBo Bojbl, TpeOyeMoil Ha OOMBIBKY KOTJIOB, KT, OIIpeeIAeTcs 1Mo GpopmyIie:

GO6M = Q06M/ CB(te - txe)u (620)

rie Qug, - KOJIMYECTBO TEILIOTHI, 3aTpaueHHOE Ha 00MBIBKY KOTiIOB, I [l (['kai), onpenensercs
B COOTBETCTBHUU C PA3LIOM 3,

t., ;s - COOTBETCTBEHHO TeMIiepaTypa ropsiaeii u ucxogHoi Bogsl, °C.

6.19. It OTOMHUTENBbHBIX KOTEIBHBIX MPH 3aKPHITOW CHCTEME TEIUIOCHA0KEHUSI TIOTpEeOHOE
KOJIMYECTBO BOJIBI, M, OPUEHTUPOBOYHO MOXKET OBITH OMPEEIICHO 10 hopMyIe:

V = gpQorinZ, (6.21)

rzie g - yaenbHbIi pacxos Bosl, T/4-MBT, npunumaetcs mo tadiu. 1 [pun. 5;

p - TUIOTHOCTb BOJIBI, T/M3, npuHuUMaeTcs 1o taba. 19 [Mpw. 1,

Qok - TEIIOBast MOIIHOCTH KoTenbHOU, MBT (['kan/4);

Km - K03dpumueHT ucnoap30BaHusl MAKCUMyMa Harpy3KH;

Z - IPOJIOJDKUTENBHOCTh KOTETLHOW B TUTAHUPYEMOM TIEPUOJIE, Y.

[Ipr OTKPBITON CHCTEME TEIUIOCHAOKEHHUS K mpuHATOMY 1o (opmyre (6.21) 3HadeHHio
clenyer M00aBUTh KOJIMYECTBO BOJBI HAa TOpSYEe BOJOCHAOKEHHE 3a PACUETHBIM MEpUO, MpH
HaJIUYHH MOKPOTO 30JI0YJIaBIUBAHMS M THIPO30JI0YJATICHUS CIEAYET yU4eCTh U 3TOT PACXO/I.

6.20. IIpumMepsbI pacyeToB.

Ipumep 1. OnpenenuTh KOJIWYECTBO BOJBI, HEOOXOIMMOE ISl HAMONHEHHUS M TIOJIHTKH
TEIJIOBBIX CETEH M MPHCOCAMHEHHBIX K HUM CHCTEM OTOIUICHUS 3[JaHUH, MOJYYaIONIUX TEIUIO OT
KOTEeJbHOM, paboTaromieit mo pexxumy 150 - 70 €. Cucrema termocHabXeHHsT 3aKphITasl.

l'omoBast BeIpaboTKa TerwioThl KoTenbHOW 25122 I'Jlxx (6000 I'kan), pacueTHBIH pacxoj
tertotel 2,984 MBt (2,75 I'kan/q). Tlporsokennocts TemaoBoit cetn 800 m, u3 Hux 200 m
muamerpoM 150 mm um 600 m numamerpom 108 mm. 3panust 00OpyZOBaHBI YYT'YHHBIMH
pamuaTopamu BeicoToit 5S00MM, TemriepaTypHbiii Tpaduk otorenus 95 - 70 €.

[TpoomKUTENPHOCTH OTOMUTEIBHOTO Niepuoaa 182cyT., pacueTHas TeMIiepaTypa Hapy>KHOTO
Bo3nyxa -25 C, cpennss Temneparypa Hapy>KHOTO BO3/lyXa 3a OTONUTeIbHBIN nepuoy -3,4 TC.

1. OmpenenseM KOJMYECTBO BOJBI, TpeOyemoe [UIs 3allOJHEHHUS CHCTEM OTOIUICHHUS II0
dopmyne (6.2). IlpenBapuTeibHO HAXOAWM YIACIbHBIH OOBEM BOJBI B MECTHBIX CHCTEMax
OTOIUICHUSI 3JIaHUH TpU Tepernaje Temreparyp B cucreme otomuieHus 95 - 70 € mo tabm. 1
Ipun. 5 pasasiv 16,8M°/MBr:

V,om = 16,8 x 2,984 = 50,1343,

2. OmpeziesisieM KOJIMYECTBO BOJIBI, TpeOyeMoe ISl 3alOJHEHHUS] HApyKHBIX TEIUIOBBIX CeTei
o ¢popmyie (6.3), ucronb3ys nanubie Tadu. 3 [pui. 5:

Veemy = 0,2 x 17,66 + 0,6 x 7,85 = 8,243,

3. PaccuntaeM KONMMYECTBO MOAMUTOYHOW BOJBI B COOTBETCTBHUH C HOPMOM TOJIIMUTKU IO
dopmynam (6.4) u (6.7):
V,00n = 0,0025(50,131 + 8,242)24 x 182 = 637,4@3

4. Haxomum oO0Imiee KOJIMYECTBO BOABI Ha 3alOJHEHHUE H  IOAMHUTKY CHCTEMBI
TEIUIOCHAOKEHUS

V = 50,131 + 8,242 + 637,433 = 695,806



Hpumep 2. OnpenenuTs KOJIUYECTBO BOJBI HAa HYKIBl KOTEIbHOH € TrOOBOM BBIPAOOTKOM
terta 125610 [ (3000I'kaun).

Pacuer Benem MO yKpYNMHEHHBIM JaHHBIM B COOTBETCTBHM C M. 6.9, mpuHHMMas ynenbHOe
KOJIMYECTBO BOJIbI B CPETHEM 0,11M3/FI[>K.

O011ee KOMMYECTBO BOBI A7 TOJIOBOM BBIPAOOTKH TEIJIa COCTABMUT:

V=0,11 x 12561 = 1381, %%,

Hpumep 3. OrmpenenuTs TOAOBOE KOJIWYECTBO BOABI Ha COOCTBEHHBIC  HYXKIIBI
XMMBOJIOOYMCTKM M Ha BBINAp Jeadparopa. XHMBOJOOUYHCTKA 00OpylOBaHA IBYMs HaTpuUii-
KaTHOHUTOBbIMH (puibTpamu auamerpoM 1000 mMm. Pereneparus ¢puiabTpoB mnpousBoautTcs 2
paza B cyrku. llpm B3peIxiieHMM  (QUIBTPOB  MCHOJB3YETCS  OTMBIBOYHAs  BOJA.
IponsBoauTensHocTh  aeaspatopa 153 M/,  [IpOMOMKHTENBHOCTS PAbOThI  OTHCNCHHS
BoA0MOAroToBKH 350CyT.

1. Haxoaum pacxo]1 BOJIbI HA B3PBIXJISAIONIYIO IPOMBIBKY 110 Ta0u. S [Ipuit. S paBHEIM 2,1m°n
Ha pereHepanuio GuibTpa 7,3M°

2. Haxonum Tpebyemoe rooBoe KOJIHYECTBO BObI 110 opmysie (6.195):

V=(2,1+7,3)2x 2 x 350+ 0,004 x 153 x 350 x=218300,8v°.

Ipumep 4. OnpenenuTh pacxoa BOJbI 32 TOJ] Ha OBITOBBIC HYX/IbI KOTEIBHOM, paboTarolieli B
Tpu cMeHbl B TeueHue 350 mHeld B roay. UWCIEHHOCTh paboTarommx B MEPBOM cMeHE 8, BO
BTOpOI1 - 4, B TpeThell - 3 uen. beIToBbIe TOMEIeHUsT 000PYAOBAHbI AYIIEM C ABYMsI AYIICBBIMU
cetkamu. Koagdunment ncnonapzoBanus aymessix 0,5.

Pacuer Beem no dopmyie (6.18):

V=[0,5x2x0,5x3+0,045(8 + 4 + 3)]350 = 788Ly°.
NPUJIOKEHUS
NPUJIOKEHUE 1
Tabauuel A5 onpenesieHUs: KOJIMYECTBA NOTPed1seMOH TenJI0ThI
Taomuma 1

CpenHsist TeMIiepaTypa BHYTPEHHETO BO3/yXa IS 3JaHUM pa3IuyHOI0 Ha3HAYEHHUS

Cpenusis TemnepaTtypa

HaumenoBanue 3nanuns o
BHYTpEHHero Bo3ayxa tj, °C

T'ocTHHUIBL, OOIIEKUTHS, AAMUHUCTPATUBHBIC 3JJAHUS 18 - 20
Jletckue cajpl, SICTU, MOJUKIMHUKH, aMOYJIaTOPUH, JUCTIAHCEPHI, OOBHUIIBI 20
Briciime W cpenHHE CIHECHUANBHBIC 3aBEICHUs, 0O0IICOOpPa30BaTEIbHBIC IIKOJIBI, 16

IIKOJIBI-MHTEPHATHI, J1a00paTOPUH, MPEANPHUATHS OOIIECTBEHHOTO MUTAHUS, KIIyObI,
JloMa KyJIbTypBbl

Teatpsl, Mara3uHel, NOXKapHbIE JICTIO, NPAYeYHbIE 15
Kunoteatpsl 14
Tapaxu 10
Bbanu 25

IHpumeuanue. Cpenusisi TemrepaTypa BHYTPEHHETO BO3JyXa AJsl 3JaHHUM MPHUHATA MO JAHHBIM IPOEKTOB
0O0IIeCTBEHHBIX 3MaHNN U yUPEkKACHUI 00CTy)KHBaHUS.

Taonuua 2

[TorpaBo4HbII KO UIMEHT, YIUTHIBAIOUINHA PaiioH CTPOUTETHCTBA 3IAHHS

t,, °C 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55

o 2,05 167 | 145 1,29 | 1,17 1,08 1,0 09 | 090 | 0,85 | 0,82 | 0,80

Taomuma 3

VY nenbHBIE OTONMUTENbHBIC XapaKTEPUCTUKHU KUIIBIX 3/1aHHUH, TocTpoeHHbIX 10 1930r.



O06Bem 31aHus 1Mo
HapyXHOMY 00Mepy V,,, M°

VY aenpHast OTONMTEIbHAS XapaKTEPUCTHKA 3MaHus (,, moctpoerHoro 1o 1930r.,
Br/(m>-°C) [kxan/(a-m>-°C)], 11st paiioHOB ¢ HApyKHOI TeMITepaTypoii Bo3ayxa t,

ke -30 ot -20 10 -30 BeIe -20
500 - 2000 0,430 (0,370) 0,477 (0,410) 0,523 (0,450)
2001 - 5000 0,326 (0,280) 0,349 (0,300) 0,442 (0,380)
5001 - 10000 0,279 (0,240) 0,308 (0,265) 0,331 (0,285)

10001 - 15000

0,244 (0,210)

0,267 (0,230)

0,291 (0,250)

15001 - 25000

0,227 (0,195)

0,244 (0,210)

0,267 (0,230)

Bosee 25000

0,215 (0,185)

0,227 (0,195)

0,250 (0,215)

Tabnuua 4

VenpHas OTOMUTENbHAS XapaKTePUCTHKA (), s KWIbIX 31aHui mocTporku 1930 - 1958 .r. u
ocie 1958r.

O0beM 31aHus IO V [ieNbHAs OTONHUTENbHAS XapaKTepPUCTHKA 31aHus o, B/(M>-°C) [kxan/(u-m>-°C)], ms
Hapy>xHOMY oOmepy V,, palioHOB ¢ pacyeTHOM TeMIepaTypoii HapyxHoro Bozayxa t, = -30 T, nocrpoiiku
v 1930 - 1958-r. noczne 1958r.
1 2 3
100 0,861 (0,74) 1,07 (0,92)
200 0,768 (0,66) 0,954 (0,82)
300 0,721 (0,62) 0,907 (0,78)
400 0,698 (0,60) 0,861 (0,74)
500 0,675 (0,58) 0,826 (0,71)
600 0,651 (0,56) 0,802 (0,69)
700 0,628 (0,54) 0,791 (0,68)
800 0,616 (0,53) 0,779 (0,67)
900 0,605 (0,52) 0,768 (0,66)
1000 0,593 (0,51) 0,756 (0,65)
1100 0,593 (0,50) 0,721 (0,62)
1200 0,570 (0,49) 0,698 (0,60)
1500 0,558 (0,48) 0,686 (0,59)
1400 0,547 (0,47) 0,675 (0,58)
1500 0,547 (0,47) 0,663 (0,57)
1700 0,535 (0,46) 0,640 (0,55)
2000 0,523 (0,45) 0,616 (0,53)
2500 0,512 (0,44) 0,605 (0,52)
3000 0,500 (0,43) 0,582 (0,50)
3500 0,488 (0,42) 0,558 (0,48)
4000 0,465 (0,40) 0,547 (0,47)
4500 0,454 (0,39) 0,535 (0,46)
5000 0,442 (0,38) 0,523 (0,45)
6000 0,430 (0,37) 0,500 (0,43)
7000 0,419 (0,36) 0,488 (0,42)
8000 0,407 (0,35) 0,477 (0,41)
9000 0,395 (0,34) 0,465 (0,40)
10000 0,384 (0,33) 0,454 (0,39)
11000 0,372 (0,32) 0,442 (0,38)
12000 0,361 (0,31) 0,442 (0,38)
13000 0,349 (0,30) 0,430 (0,37)
14000 0,349 (0,30) 0,430 (0,37)
15000 0,337 (0,29) 0,430 (0,37)
20000 0,326 (0,28) 0,430 (0,37)
25000 0,326 (0,28) 0,430 (0,37)
30000 0,326 (0,28) 0,430 (0,37)
35000 0,326 (0,28) 0,407 (0,35)
40000 0,314 (0,27) 0,407 (0,35)
45000 0,314 (0,27) 0,395 (0,34)
50000 0,302 (0,26) 0,395 (0,34)
Hpumeuanue. [Ing pacyeTHOH HapyXKHON Temmeparypbl, oTiauuHOil oT t, = -30 °C, mpu omnpeneieHHn

YACJbHBIX OTOMUTEJIbHBIX XapAKTCPUCTHUK CJICAYCT NPUMCHSATH HOHpaBO‘-IHLIﬁ KOS(l)(i)I/IIII/IeHT o




Tabauua 5

YILGJ'IBHaH OTONMUTEIIbHAS XapaKTEPUCTHKA (, KUJIBIX S,I[aHI/Iﬁ 110 TUIIOBBIM ITPOCKTaM

Pacuernas remneparypa

O6bem 3manus | Termnonorepu, BT

YZ[CHBHaH OTOITUTCIIbHASA

3 o
Tun 3pamms HapyXHOTO Bo3ayxa t,, °C V,, »° (xxa/a) XapaKTe[iigyf(?N?é’_'og)T]/(M 0)
1 2 3 4 5
IT1 43/16 -26 24951 514743 (442600) 0,469 (0,403)
I142/16 -26 28676 576336 (495560) 0,457 (0,393)
IT 30-6/12 -26 22423 333130 (286440) 0,337 (0,290)
IT 30-5/12 -26 33616 496752 (427130) 0,336 (0,289)
IT 30-4/12 -26 22373 327245 (281380) 0,333 (0,286)
IT 30-3/12 -26 33552 490867 (422070) 0,333 (0,286)
IT 30-2/12 -26 33603 496752 (427130) 0,336 (0,289)
IT 30-1/12 -26 22426 333130 (286440) 0,337 (0,290)
N-7001 -25 49665 915886 (787520) 0,429 (0,369)
11 46-2/12% -26 18373 150609 (129500) 0,186 (0,160)
IT1 55-4/12 -25 8422 190732 (164000) 0,527 (0,453)
IT1 55-2/12 -25 12279 264001 (227000) 0,500 (0,430)
IT144-1/16 -25 14600 232716 (200100) 0,371 (0,319)
I1 44-4/6 -26 15820 300054 (258000) 0,441 (0,379)
1605AM-04/120 -25 36149 627429 (539500) 0,404 (0,347)
I13/16 -26 33710 483529 (415760) 0,326 (0,280)
1 31/12 -26 45430 707441 (608290) 0,354 (0,304)
I147/12 -26 36547 560566 (482000) 0,349 (0,300)
I1-68-01/160- -25 22828 393094 (338000) 0,400 (0,344)
2/78
Tabnuia 6
Y IeNbHBIC TEIJIOBBIC XaPaKTEPUCTUKH JUTSI OTOIICHHS (), ¥ BEHTHJISIIUH Q) U OOIIECTBEHHBIX
3JIaHUN
OBbeM 3uanus 10 VY nenbHas TeroBas )iapaKTepi[CTI/IKa OOLIECTBEHHBIX
HanmeHnoBanue 31aHus HApYX)HOMY 00Mepy SAALIH DK b= -303 C
V.. Thic. M Bt/(m”-°C) [kkan/(u-m”-°C)]
" JUISL OTOTLIEHUS (], JUISL BEHTHIISILIAHN Gy
2 3 4
AJIMUHUCTpPATHBHBIC 3/JaHHS Ho 5 0,500 (0,43) 0,105 (0,09)
5,01-10 0,442 (0,38) 0,093 (0,08)
10,01 -15 0,407 (0,35) 0,081 (0,07)
bonee 15 0,372 (0,32) 0,186 (0,16)
Kiy6nt o 5 0,430 (0,37) 0,291 (0,25)
5,01-10 0,384 (0,33) 0,267 (0,23)
bonee 10 0,349 (0,30) 0,233 (0,20)
Kunoreatpsi o 5 0,419 (0,36) 0,500 (0,43)
501-10 0,372 (0,32) 0,454 (0,39)
Bosnee 10 0,349 (0,30) 0,442 (0,38)
Teatpsl Jo 10 0,337 (0,29) 0,447 (0,41)
10,01 -15 0,314 (0,27) 0,465 (0,40)
15,01 -20 0,256 (0,22) 0,442 (0,38)
20,01 - 30 0,233 (0,20) 0,419 (0,36)
Bosnee 30 0,209 (0,18) 0,395 (0,34)
YHuBepMmaruy, YHUBEPCaMBI, Ho 5 0,442 (0,38) 0,093 (0,08)
Maras3uHbl 5,01-10 0,384 (0,33) 0,314 (0,27)
Bomnee 10 0,361 (0,31)
JleTckue cajpl ¥ SACIH Jlo 5 0,442 (0,38) 0,128 (0,11)
Bonee 5 0,395 (0,34) 0,116 (0,10)
[IxoBI Jlo 5 0,454 (0,39) 0,105 (0,09)
5,01-10 0,407 (0,35) 0,093 (0,08)
bonee 10 0,384 (0,33) 0,08 (0,07)
JIaGopaTopHBIE KOpITyCa JIlo 5 0,430 (0,37) 1,163 (1,0)




VY aenbHast TEIUIOBast XapaKTEPUCTHKA OOIIECTBEHHBIX
O0BeM 31aHus 110 . _
HaumenoBanue 31aHus HapyXKHOMY 00Mepy Sﬂa‘?‘“ npu fo = _3% T
V. thie. M Br/(m”-°C) [kxan/(a-m>-°C)]
" ' JUISL OTOTLIEHUS (], JUISl BEHTHIISIIAH G
5,0-10 0,407 (0,35) 1,105 (0,95)
Boinee 10 0,384 (0,33) 1,047 (0,90)
Beiciive y4eOHbIE 3aBeleHM, Jlo 10 0,407 (0,35) -
TEXHUKYMBI, KOJLIEIDKH 10,01 - 15 0,384 (0,33) 0,116 (0,10)
15,0- 20 0,349 (0,30) 0,093 (0,08)
Bonee 20 0,279 (0,24) 0,093 (0,08)
[omuknuauky, amMOyIaTOpHH, Ho 5 0,465 (0,40) -
JIUCTIAHCEPBI 5,01-10 0,419 (0,36) 0,291 (0,25)
10,01 - 15 0,372 (0,32) 0,267 (0,23)
Bonee 15 0,349 (0,30) 0,256 (0,22)
Bonpuunpl Ho 5 0,465 (0,40) 0,337 (0,29)
5,01-10 0,419 (0,36) 0,326 (0,28)
10,01 - 15 0,372 (0,32) 0,302 (0,26)
Boinee 15 0,349 (0,30) 0,291 (0,26)
Banu Jlo 5 0,326 (0,28) 1,163 (1,0)
5,01-10 0,291 (0,25) 1,105 (0,95)
Bonee 0,267 (0,23) 1,047 (0,90)
[Ipaueunsie o 5 0,442 (0,38) 0,930 (0,80)
5,01-10 0,384 (0,33) 0,907 (0,78)
Boiee 10 0,361 (0,31) 0,872 (0,75)
TocTUHUIIB Jlo 5 0,500 (0,43) 0,377 (0,32)
5,01-10 0,442 (0,38) 0,335 (0,29)
10,01 - 15 0,407 (0,45) 0,293 (0,25)
Bonee 15 0,372 (0,32) 0,754 (0,65)
Ipennpustist 0OLMIECTBEHHOTO Ho 5 0,407 (0,35) 0,814 (0,70)
[ATAHUA, (haOpUKU-KYXHH, 5,01-10 0,384 (0,33) 0,756 (0,65)
pecropansl, Kade Bosiee 10 0,349 (0,30) 0,698 (0,60)
IoxapHueie gemno Ho 2 0,558 (0,48) 0,163 (0,14)
2,01-5 0,535 (0,46) 0,105 (0,09)
Bonee 5 0,523 (0,45) 0,105 (0,09)
Tapaxu o 2 0,814 (0,70) -
2,01-3 0,698 (0,60) -
3,01-5 0,640 (0,55) 0,814 (0,70)
Bonee 5 0,582 (0,50) 0,756 (0,65)

Ipumeuanue. JIng Apyrux pacyeTHbIX TEMIEPATyp HAPYKHOTO BO3ayxa t, MpH ONpeleneHuH yaelbHOM
OTOIUTENILHON XapaKTePUCTHKU (|, CIEAYeT MPUMEHATh MONPAaBOYHbIH KOIPGHULUMEHT o, 3HAYCHHS KOTOPOTrO
TIPUBEICHBI B Ta0J.

Tabmuma 7

YILGJ'IBHBIC TEIJIOBBIC XapaKTCPUCTUKHU OJI1 OTOIJICHUS (, 1 BEHTUIIALWU Gy OJ1
MMPOU3BOJACTBCHHBIX 3JaHUN

VY nenbHast TEIUIoBas XapaKTePUCTHKA
O0beM 31aHus IO -
HanMeHOBANHE 31aHMs HADVKHOM MPOM3BOICTBCHHOTO 31aHus (), npu t, = -30 T,
A Py KHOMY Br/(m>-°C) [kkan/(am>-°C)]
obmepy, ThIC. M
JUISL OTOILIEHUS JUISL BEHTHJISIIAY Cy

1 2 3 4
Iexa: 10-15 0,35-0,29 (0,3 - 0,25) 1,38-1,16 (1,1 - 1,0)
YYI'YHOJIUTEAHBIH 50 - 100 0,29 - 0,26 (0,25 - 0,22) 1,16 -1,05(1,0-0,9)
100 - 150 0,26 - 0,21 (0,22-0,18)| 1,05-0,93(0,9-0,8)
METHOJINTEMHBIN 5-10 0,47 - 0,41 (0,40 - 0,35) 291-233(2,5-2,0)
10-20 0,41-0,29 (0,36-0,25)| 2,33-1,74(2,0-1,5)
20-30 0,29 - 0,23 (0,25 - 0,20) 1,74-1,40 (1,5-12)
TEPMUYCCKUN Jlo 10 0,47 - 0,35 (0,40 - 0,30) 1,51-1,40 (1,3-12)
10 -30 0,35-0,29(0,30-0,25)| 1,40-1,16(1,2-1,0)
30-75 0,29 - 0,23 (0,25-0,20)| 1,16-0,70(1,0-0,6)
Ky3HCUHBIN Jlo 10 0,47 - 0,35 (0,40 - 0,30) 0,81 -0,70 (0,7 - 0,6)




O0OBeM 31aHuS 110

V nenbHAst TETUTOBAS XapaKTEPUCTHKA
MPOU3BOACTBCHHOTO 31aHus (), npu t, = -30 T,

HaumenoBanue 31aHus HapY>XKHOMY 5 Br/(v®°C) [ixan/(a1%-°C)]
obmepy, ThIC. M
JUISL OTOILIEHUS Q, JUISL BEHTHISLIAY Cy
10-50 0,35-0,29 (0,30-0,25)| 0,70-0,58 (0,6 -0,5)
50-100 0,29-0,17 (0,25-0,15)| 0,58-0,35(0,5-0,3)
MEXaHOCOOPOUHBIH,  MEXaHHUYECKHI, 5-10 0,64 - 0,52 (0,40-0,30)| 0,47 -0,29 (0,4 -0,25)
CIIECAPHOE OTJIENIEHHE 10-15 0,52 -0,47 (0,45-0,40)| 0,29-0,17 (0,25-0,15
50-100 0,47 -0,44 (0,40-0,36) | 0,17 -0,14 (0,15-0,12
UHCTPYMEHTAILHOTO
JepPEBO00IETOUHBIIH Ilo 5 0,70-0,64 (0,60-0,55)| 0,70-0,58 (0,6 -0,5)
5-10 0,64 - 0,62 (0,56 - 0,45)| 0,58 -0,52 (0,5-0,45)
10-50 0,52-0,47 (0,45-0,4) | 0,52-0,47 (0,45-0,4)
METAJUIMYECKUX KOHCTPYKIIMN 50-100 0,44 -0,41 (0,38-0,45)| 0,62-0,52 (0,53-0,45
100 - 150 0,41-0,35(0,35-0,30)| 0,52-0,41(0,45-0,35
MOKPBITUH (rajbBaHUYECKUX U JP.) Ho 2 0,76 - 0,70 (0,66 - 0,60) 5,82-4,65 (5,0 - 4,0)
2-5 0,70-0,64 (0,60 -0,55)| 4,65-3,49 (4,0-3,0)
5-10 0,70-0,58 (0,65-0,60)| 3,49-2,33(3,0-2,0)
PEMOHTHBIM 5-10 0,70-0,58 (0,65-0,60)| 0,23-0,17 (0,2 -0,15)
0,58 -0,52 (0,50-0,45)| 0,17-0,12 (0,15-0,1)
KOTEJIbHBIN 100 - 200 0,29 (0,25) 0,70 (0,60)
KorenbHble (oromuTesnbHbIE u 2-5 0,12 (0,10) 0,58-0,35(0,5-0,3)
[apOBBIE) 5-10 0,12 (0,10) 0,58-0,35(0,5-0,3)
10-20 0,09 (0,08) 0,47 - 0,23 (0,4 - 0,2)
Macrepckue 5-10 0,58 (0,50) 0,58 (0,50)
10-15 0,47 (0,40) 0,35 (0,30)
15-20 0,41 (0,35) 0,29 (0,25)
20-30 0,35 (0,30) 0,23 (0,20)
Hacocusle Jo 0.5 1,22 (1,05) -
05-1 1,16 (1,0) -
1-2 0,70 (0,60) -
2-3 0,58 (0,50) -
KommpeccopHsie Jo 0,5 0,81 -2,33 (0,70 - 2,0) -
05-1 0,70-0,81 (0,60 - 0,70) -
1-2 0,52 - 0,70 (0,45 - 0,60) -
2-5 0,47 - 0,52 (0,40 - 0,45) -
5-10 0,41 - 0,47 (0,35 - 0,40) -
I'azoreHeparopHbie 5-10 0,116 (0,1) 2,09 (1,8)
Perenepanus Mace 2-3 0,35-0,87 (0,3 -0,75) 0,58 - 0,70 (0,5 - 0,6)
CkJ1apl XAMHUKATOB, KPaCOK U T.II. Jo 0,99 -0,87 (0,85 - 0,75) -

0,87 - 0,76 (0,75 - 0,65)
0,76 - 0,67 (0,65 - 0,58)

0,76 - 0,67 (0,65 - 0,58

Cknaasl Mozeen u

Maras3uHbI

TJIaBHBIC

0,93-0,81 (0,8-0,7)
0,81-0,7 (0,7 - 0,6)
0,7 - 0,52 (0,6 - 0,45)

berToBEIE n AIMHUHUCTPATUBHO-

0,70 - 0,52 (0,60 - 0,45)

BCIIOMOTaTEJIbHBIE TIOMEIEHUS -2 0,53 -0,47 (0,45 - 0,40) -
-5 0,47 - 0,38 (0,40-0,33)| 0,16-0,14 (0,14-0,12
5-10 0,38-0,35(0,33-0,30)| 0,14-0,13(0,12-0,11
10-20 0,35-0,29 (0,30 -0,25)| 0,13-0,12(0,11-0,10
IIpoxoHbie Jo 0,5 1,51-1,40 (0,30 -1,20) -
0,5-2 1,40-0,81(1,20-0,7) -
2-5 0,81-0,64 (0,70-0,55)| 0,17-0,12 (0,15-0,1)
KazapMbl 1 moMeIneHus 5-10 0,44 - 0,38 (0,38 - 0,33) -
BOXP 10-15 0,38 - 0,36 (0,33 - 0,31) -

IIpumeuanue. Ing Opyrux pacdeTHBHIX TEMIIEpaTyp HApY>XKHOTO Bo3xyxa {, IpH ompeneneHWd yAeIpHOU
OTOTIMTENEHOW XapakTePUCTUKH (|, CIeRyeT IPHUMEHATHh MNONPAaBOYHBIA KO3(QHIIMEHT 0, 3HAYCHHS KOTOPOTO

NPUBEJICHBI B Ta0M. 2.

Tabauua 8




TeHHOOTI[a‘Ia N30JIMPOBAHHBIX TCILJIOIIPOBOJOB B MOJABAJIAX U TCXHUYCCKUX MOAMOJIBAX 3I[aHHI>'I
(mpu koaddunmente s3¢dexruHocTr u3omsuuu 0,75) [L2]

t-t, °C Temnoornaua 1 M u3oampoBanHOM TpyOsl, BT/M (kKan/u-M), Ipu TuaMeTpe YCIAOBHOIO MPOX0/a, MM
15 20 25 32 40 50 65 80 100 125 150 200
1 2 3 4 5 6 7 8 9 10 11 12 13
50 13 16 20 24 27 33 40 45 53 65 76 105
11,2 13,8 17,2 | 20,6 23,2 28,4 34,4 38,7 45,6 55,9 65,4 90,3
55 15 18 22 27 30 36 45 51 60 73 86 118
12,9 15,5 18,9 | 23,2 25,8 31,0 38,7 43,9 51,6 62,8 74,0 | 101,5
60 16 20 24 30 34 41 50 57 67 88 96 132
13,8 17,2 20,6 | 25,8 29,2 35,3 43,0 49,0 57,6 75,7 82,6 | 1135
65 18 22 27 34 37 45 55 63 75 91 106 | 146
15,5 18,9 23,2 | 29,2 31,8 38,7 47,3 54,2 64,6 78,3 91,2 | 125,6
70 20 24 30 36 41 50 60 69 83 100 | 116 | 160
17,2 20,6 258 | 31,0 35,3 43,0 51,6 59,3 71,4 86,0 99,8 | 137,6
75 22 27 33 40 44 55 65 75 90 109 | 127 | 175
18,9 23,2 28,4 | 34,4 37,8 47,3 55,9 64,5 77,4 93,7 | 109,2 | 150,5
80 24 29 35 43 48 59 71 81 98 119 | 137 | 189
20,6 24,9 30,1 37,0 41,3 50,7 70,1 69,7 84,3 | 102,3| 117,8 | 162,5
85 26 31 38 47 52 63 Y 88 106 | 128 | 148 | 204
22,4 26,7 32,7 | 40,4 447 54,2 66,2 75,7 91,2 | 110,12 | 127,3| 175,4
90 28 34 41 50 56 67 83 95 113 | 137 | 159 | 219
24,1 29,2 35,3 | 43,0 48,2 57,6 71,4 81,7 97,2 | 117,8 | 136,7 | 188,3
95 30 36 44 53 60 72 89 101 | 121 | 147 | 170 | 234
25,8 31,0 37,8 | 45,6 51,6 61,9 76,5 86,9 | 104,1| 126,4| 146,2 | 201,2
100 | 32 38 47 57 64 Y 95 108 | 129 | 156 | 181 | 250
27,5 32,7 40,4 | 49,0 55,0 66,2 81,7 92,9 | 110,9| 134,2| 155,7 | 215,0
105 | 34 41 50 61 68 82 101 | 115 | 137 | 166 | 193 | 266
29,2 35,3 43,0 | 52,5 58,5 70,5 86,9 98,0 | 117,8| 142,8| 166,0 | 228,8
110 | 36 44 52 65 72 87 108 | 122 | 145 | 176 | 205 | 282
31,0 37,8 44,7 55,9 61,9 74,8 92,9 | 104,9| 124,7 | 151,4| 176,3 | 242,5
115 | 38 40 55 69 76 92 114 | 129 | 154 | 186 | 217 | 299
317 40,4 47,3 | 59,3 65,4 79,1 98,0 | 110,9| 132,4| 160,0 | 186,6 | 257,1
120 | 40 49 58 72 80 98 120 | 136 | 163 | 197 | 229 | 315
34,4 | 42,1 49,9 | 61,9 68,8 84,3 | 103,2| 117,0| 140,2| 169,4| 196,9 | 270,9
125 | 42 51 61 76 84 103 | 127 | 144 | 171 | 207 | 241 | 332
36,1 | 43,9 525 | 65,4 72,2 88,6 | 109,2 | 123,8| 147,1| 178,0 | 207,3 | 285,5
130 | 44 53 64 80 88 108 | 133 | 151 | 180 | 217 | 253 | 348
37,8 45,6 55,0 68,8 75,7 92,9 | 114,4| 129,9| 154,8 | 186,6 | 217,6 | 299,3
135 | 47 56 67 84 93 113 | 140 | 158 | 189 | 228 | 265 | 365
40,4 48,2 57,6 72,2 80,8 97,2 | 120,4| 135,9| 162,5| 196,1 | 227,9 | 313,9
140 | 49 59 71 87 98 119 | 145 | 165 | 198 | 238 | 278
42,1 50,7 61,1 74,8 84,3 | 102,3| 124,7| 141,9| 170,3| 204,7 | 239,1
Tabnuma 9
IMonwmxkaromuii KO3QPUIMEHT Ha TEIUIOOTAAYy CTaTbHBIX 3JEKTPOCBAPHBIX MPSMOIIOBHBIX TPYO
K
YCoBHBIN THaMeTp, MM 10 15 20 25 32 40 50
Koadpdumment K 0,82 0,85 0,93 0,9 0,9 0,94 0,95
Ta6muma 10
KoaddurmenTs! TemIooTauu IjIst MIOBEPXHOCTEH 0z 1 0y, [5]
BHyTpeHHSS MOBEPXHOCTH Kospumment Kospummenr
OTPaKIATONIIIX TCHHOOT,ZZ[a:II/I Olg, HapyX(Haﬂ MOBEPXHOCTH Cll"pa)K[laIOHII/IX TCHHOOT,ZZ[a:II/I a,,
F— Br/(m*-°C) KOHCTPYKIHU# Bt/(Mm-°C)
py [kan/(a-m%°C)] [kkan/(a-m?°C)]
1 2 3 4




KoaddpurmmenT Koadhpunment
BuyTpenHsisi HOBEpXHOCTH
OrpasKIAIOMIX Tennoouzla;m Ol Hapy»xHast mOBEpXHOCTh OrpAKALOLIHX Tennoouz[a;m Oy
KOHCTpYKIiA Br/(m -ZCO) KOHCTPYKIIHU#H Br/(m -ZCO)
[kxan/(a-m*-°C)] [kxan/(a-m”-°C)]
1. CreH, HONOB, TIAOKAX 8,7 (7,5) 1. HapyXHBIX CTEH, MOKPBHITHI, IEPEKPHITHIA HaI 23 (19,8)
MOTOJIKOB, ~ TOTOJKOB  C TpOe3/IaMU M HaJl XOJIOAHBIME (63 OTpakIaronmux
BBICTYTIAIOMIAMA  pebpamu CTEHOK) moamonbsiMu B CeBepHOH CTPOHTENHHO-
NpH OTHOIIEHUH BEICOTHI h KJIMMAaTHYECKOU 30HE
pebep K paccCTOsSHUIO &
MEXIy TPaHAMH COCEIHMX
pebep h/a< 0,3
2. IToronkos c 7,6 (6,5) 2. TlepexpbITHii HaX XOJIOAHBIMH TOJIBAJIAMH, 17 (14,6)
BBICTYIAIOIIUMHA  pedpamu COOOMIAIOIMMHUCA € HAPY)KHBIM  BO3ILYXOM:
npu otHomrenuu h/a> 0,3 NEPEKPLITHH HaJ XOJOAHBIMH (C OTPaKIAIOIIMMH
CTEHKaMH) TIOIIONBSIMA M XOJIOJHBIMH 3TaXKaMH B
CeBepHOU CTPOUTETHHO-KIMMATHIECKOH 30HE
3. 3enuTHBIX GoHApen 9,9 (8,5 |3. [epekpbiTuii YepIauHbIX u HaJ 12 (10,3)
HEOTAIINBAEMBIMA  TIOJIBAIAMH  CO  CBCTOBBIMH
npoeMaMH B CTEHaX, a TaK)Ke HAPYXHBIX CTCH C
BO3IYIITHOM MIPOCIIONKOH, BEHTHJIMPYEMOM
HaPYKHBIM BO3IyXOM
4. TlepekpblTHH  HaJ  HEOTAIIMBACMbIMU 6 (5,2)
nojsanaMd 0€3 CBETOBBIX IIPOEMOB B CTEHaXx,
PacloNIOKEHHBIX BBINIE YPOBHSA 3€MJIM, W Haj
HEOTAIIMBAEMBIMA TEXHUYECKHMH TIOIIIOJBSIMH,
PACTIONIOKEHHBIMH HI)KE YPOBHS 3CMITH
Taomuma 11
[TonpaBounslit ko3¢ durrent B
TIpOaOIKUTENILHOCTE HAXOKIECHHS B 3nauenus koddduunenta B
TOMEIICHUHN MaTepHaia, H3IeNUH, |1 HECBITyYHX MATEPHAIOB U JUTSL CBITTYYUX J—
OJICXKTBI U TPAHCIIOPTHBIX CPENICTB TpaHCcIopTa MaTepHaIoB
Jlyist iepBoro vyaca 0,5 0,4 0,35
Jlyist BTOpOTO Yaca 0,3 0,25 0,2
Jliist TpeThero yaca 0,2 0,15 0,12
Taomuma 12

3HaueHust KOAPPUIMEHTOB 3aTEHEHHUSI CBETOBOTO MTPOeMa g U s 1 OTHOCUTEIHHOTO
NPOHWKAHHS COMHEYHON paaranui Ke 1 Ks COOTBETCTBEHHO OKOH M 3¢HUTHBIX (poHapeit

3HaueHue KOIPPHUIUEHTOB Wi, Vs, Ke, Ks
B JIEPEBAHHBIX M B METAIMYECKHX
Ne mm. 3anonHeHne CBETOBOTO IPOEMa
IJ1ACTMACCOBBIX TIEpeILIeTax Hepernnerax
VE U s ke 1 Ks VEH Vs | Kenks
1 |dBycnoiiHoe  OCTeKIEHME C  TEIUIOOTPAXKAIOIIUM
IIOKPBITHEM HA BHYTPEHHEM CTEKIIE!
. JBYXCJIOMHBIE ~ CTEKJIONMAKETl B OJMHAPHBIX 0,80 0,57 0,90 0,57
nepernnerax
e JBOWHOE OCTEKJICHHE B CTIAPEHHBIX MEPEIUIETAX 0,75 0,57 0,85 0,57
*  JIBOWHOE OCTEKJICHHE B Pa3IeIbHBIX MEPEIIIETaX 0,65 0,57 0,80 0,57
2 |Tpoiinoe OCTCKIJICHHE B a3J1eJIbHO-CITAPCHHBIX
P pasa P 0,5 0,83 0,7 | 0,83
HepemneTax
3 |/IByXCHOHHBEIE CTEKIONAKETH M OJMHAPHOE OCTEKJIECHUE B 075 083
paslebHbIX NIepeIuIeTax ' '
Tabmuma 13

TemnooTaaua OTKPHITO MPOJIOKEHHBIX TPYOOIIPOBOIOB CUCTEM BOASIHOIO OTOIUICHHUS (
(BepTHKAIBHBIX - BEPXHSIS, TOPH30HTAIBHBIX - HHKHSSL CTPOKA)

[t-t, | Ycnommwiii |

Temnoornaya 1 m tpy6si g, Br/m, mpu t - t,,, °C, uepe3 1 °C




0 1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9 10 11 12
30 10 15 16 17 17 18 18 20 21 21 22
22 23 23 24 25 26 28 28 29 30
15 20 21 21 22 23 24 24 25 26 28
26 28 29 30 31 32 34 35 36 37
20 23 24 25 26 28 29 31 32 34 35
32 34 35 36 38 39 41 42 43 44
25 31 32 34 35 36 37 38 41 42 43
39 41 43 44 45 47 49 51 52 53
32 39 41 43 44 45 47 50 51 52 54
47 50 52 54 56 58 60 63 64 67
40 51 53 56 58 60 63 65 67 69 72
53 56 58 60 63 65 67 69 72 74
50 56 58 60 63 65 67 69 72 74 ya
65 67 69 73 77 78 81 84 87 90
40 10 22 23 24 24 25 25 27 28 28 29
31 32 32 34 35 36 37 38 39 41
15 28 30 30 31 32 34 34 35 36 37
38 39 41 42 43 44 44 46 47 49
20 36 37 38 39 41 42 43 44 45 46
43 47 50 52 53 55 57 58 59 60
25 44 46 47 49 51 52 53 55 56 58
57 59 63 65 66 68 71 72 74 75
32 56 58 60 61 64 65 67 68 71 73
74 77 79 81 84 86 89 92 94 96
40 64 66 68 70 72 74 1 78 80 82
7 79 80 84 86 88 89 92 94 97
50 79 82 85 87 88 93 95 97 100 | 103
93 95 99 101 105 107 110 113 115 118
50 10 30 30 31 32 32 34 35 35 36 37
41 42 32 44 45 46 47 49 50 50
15 38 38 39 41 41 43 44 44 45 46
50 51 52 53 56 57 58 59 60 61
20 47 49 50 51 52 53 54 56 57 58
63 61 64 65 66 68 70 71 73 74
25 59 60 62 64 65 67 68 70 72 73
73 74 76 79 80 82 85 86 88 91
32 74 76 78 80 82 84 86 88 91 92
91 92 94 96 99 101 103 106 108 112
40 85 86 88 91 93 96 97 99 101 | 103
100 102 106 108 110 113 116 118 121 124
50 106 108 | 111 | 114 | 117 | 120 | 123 | 125 | 128 | 131
122 125 129 132 135 138 141 144 148 151
60 10 38 38 39 41 42 42 43 44 44 145
52 52 53 54 56 57 58 59 60 |62
15 47 49 50 o1 52 53 55 55 56 |57
63 65 66 67 69 70 71 73 74 |75
20 59 61 63 64 65 66 67 68 70 |72
77 79 80 81 83 85 86 88 89 |92
25 74 76 78 79 81 83 85 86 88 |89
92 94 96 98 100 102 104 106 108 |11Q
32 94 96 98 | 100 | 102 | 105 | 106 | 108 | 110 113
114 115 118 121 123 125 128 130 132 |135
40 107 | 109 | 111 | 114 | 116 | 119 | 121 | 123 | 125 128
127 29 132 135 137 141 143 145 149 |15]1
50 134 | 137 | 141 | 143 | 146 | 149 | 152 | 156 | 158 |162
155 157 160 164 167 171 174 177 182 |185
70 10 46 48 49 49 50 51 52 52 53 |55
63 64 65 66 67 68 70 71 73 |73
15 59 60 61 63 64 65 66 67 68 |70




t-t,, YcnoBHBINH

Temnoornaua 1 M TpyOs1 ¢, Br/M, pu t - t,, °C, yepes 1 °C

°C | mmamerp, MM o [ 1 | 2 3 4 | 5 | | | 8 ] 9

77 79 80 81 82 84 86 87 89 |91

20 74 75 ” 78 80 81 83 84 86 |87
93 95 96 97 100 | 102 | 103 | 105 | 107 |108

25 93 94 96 97 | 100 | 101 | 103 | 107 | 107 |109
113 | 114 | 116 | 118 | 121 | 123 | 125 | 128 | 128 |131

32 117 | 119 | 121 | 123 | 125 | 128 | 130 | 133 | 135 |137
138 | 141 | 143 | 145 | 148 | 151 | 153 | 156 | 159 |162

40 132 | 135 | 137 | 140 | 143 | 145 | 148 | 151 | 152 |154
155 | 157 | 160 | 163 | 166 | 168 | 172 | 174 | 178 |180

50 165 | 167 | 171 | 1r4 | 178 | 180 | 185 | 187 | 191 |194
187 | 191 | 194 | 198 | 202 | 205 | 208 | 213 | 215 |218

80 10 56 57 58 58 59 60 61 63 64 |65
75 75 78 79 80 81 82 84 85 |86

15 71 12 13 4 735 a 18 79 81 |81
92 93 94 96 98 100 | 101 | 101 | 102 |105

20 88 89 92 93 94 96 98 99 | 101 1102
109 | 111 | 114 | 115 | 117 | 120 | 121 | 123 | 125 |127

25 110 | 113 | 114 | 116 | 119 | 120 | 122 | 124 | 125 |128
134 | 136 | 138 | 141 | 143 | 145 | 146 | 149 | 151 |153

32 139 | 142 | 144 | 146 | 149 | 151 | 153 | 156 | 158 |162
164 | 166 | 170 | 172 | 174 | 178 | 180 | 182 | 186 |188

40 158 | 160 | 165 | 166 | 169 | 173 | 174 | 177 | 180 |182
184 | 186 | 189 | 192 | 195 | 198 | 201 | 204 | 208 |210

50 196 | 200 | 203 | 207 | 210 | 214 | 217 | 221 | 224 |228
223 | 227 | 230 | 235 | 238 | 242 | 246 | 250 | 253 |257

90 10 65 66 67 68 70 71 12 12 3 |74
87 88 91 91 93 93 95 96 97 199

15 82 84 86 87 88 89 91 92 93 |94
107 | 108 | 110 | 112 | 114 | 115 | 117 | 119 | 120 |122

20 103 | 106 | 107 | 108 | 110 | 112 | 114 | 115 | 116 |118
128 | 131 | 132 | 135 | 137 | 138 | 141 | 143 | 144 |146

25 130 | 131 | 134 | 136 | 137 | 138 | 139 | 142 | 146 |148
156 | 158 | 160 | 163 | 164 | 167 | 170 | 172 | 175 |177

32 164 | 166 | 168 | 1vr2 | 173 | 175 | 179 | 181 | 184 |186
191 | 194 | 196 | 200 | 201 | 204 | 208 | 212 | 214 |216

40 186 | 188 | 190 | 194 | 196 | 200 | 202 | 206 | 208 |212
214 | 217 | 220 | 223 | 227 | 229 | 232 | 236 | 238 |242

50 231 | 235 | 238 | 243 | 246 | 250 | 253 | 257 | 260 |264
260 | 265 | 270 | 272 | 275 | 280 | 284 | 288 | 293 |296

100 10 75 a 18 19 80 81 82 83 84 185
101 | 102 | 103 | 105 | 106 | 107 | 108 | 110 | 112 |113

15 95 97 99 | 100 | 100 | 101 | 102 | 103 | 105 |106
122 | 124 | 126 | 128 | 129 | 131 | 134 | 135 | 136 |138

20 120 | 122 | 123 | 124 | 127 | 129 | 130 | 132 | 134 1136
149 | 152 | 155 | 156 | 158 | 159 | 162 | 164 | 166 |169

25 149 | 150 | 152 | 154 | 157 | 159 | 162 | 164 | 166 |167
180 | 182 | 186 | 188 | 191 | 194 | 195 | 199 | 200 |203

32 188 | 191 | 193 | 196 | 199 | 202 | 204 | 206 | 209 |212
222 | 224 | 228 | 231 | 235 | 237 | 239 | 243 | 246 |25(Q

40 214 | 217 | 220 | 223 | 227 | 230 | 233 | 236 | 239 |242
246 | 250 | 253 | 257 | 260 | 265 | 267 | 271 | 274 |278

50 268 | 272 | 275 | 279 | 284 | 287 | 292 | 295 | 299 |303
300 | 305 | 309 | 314 | 318 | 322 | 327 | 330 | 335 |339

110 10 86 87 88 89 90 91 93 94 95 |96
113 | 115 | 116 | 118 | 119 | 120 | 122 | 124 | 125 |126

15 108 | 109 | 110 | 111 | 113 | 115 | 116 | 117 | 118 |120
139 | 140 | 142 | 144 | 145 | 147 | 149 | 151 | 153 |154

20 136 | 137 | 139 | 140 | 142 | 144 | 146 | 148 | 150 |152
169 | 171 | 173 | 175 | 177 | 180 | 182 | 184 | 187 |189




t-t,, YcnoBHBINH

Temnoornaua 1 M TpyOs1 ¢, Br/M, pu t - t,, °C, yepes 1 °C

°C |mmamerpmm | 0 | 1 | 2 | 3 4 | 5 | 6 | 7 ] 8 ] 9

25 169 | 172 | 174 | 176 | 178 | 180 | 182 | 184 | 187 |189
205 | 208 | 211 | 214 | 216 | 219 | 221 | 224 | 227 |230

32 207 | 210 | 212 | 216 | 218 | 222 | 224 | 226 | 229 |232
244 | 246 | 251 | 254 | 258 | 260 | 262 | 266 | 269 [274

40 235 | 239 | 242 | 245 | 249 | 253 | 256 | 259 | 262 |265
271 | 275 | 278 | 282 | 286 | 291 | 293 | 297 | 300 (304

50 295 | 299 | 302 | 306 | 312 | 315 | 321 | 324 | 327 |330
330 | 335 | 339 | 345 | 349 | 354 | 359 | 362 | 368 (370

120 10 98 99 | 100 | 101 | 102 | 104 | 105 | 106 | 107 |108
128 | 130 | 131 | 133 | 135 | 136 | 138 | 140 | 141 |143

15 122 | 123 | 124 | 126 | 128 | 129 | 130 | 132 | 134 |135
156 | 158 | 160 | 162 | 164 | 166 | 168 | 170 | 172 (173

20 154 | 156 | 157 | 159 | 160 | 162 | 164 | 166 | 168 |170
191 | 193 | 195 | 198 | 200 | 202 | 205 | 207 | 209 (212

25 192 | 194 | 197 | 199 | 201 | 204 | 206 | 208 | 211 |213
233 | 235 | 238 | 241 | 244 | 247 | 249 | 252 | 255 |257

32 226 | 229 | 231 | 234 | 237 | 240 | 242 | 244 | 247 |251
266 | 269 | 273 | 276 | 280 | 282 | 284 | 288 | 291 (295

40 257 | 260 | 263 | 266 | 270 | 274 | 277 | 280 | 283 |286
295 | 300 | 302 | 307 | 310 | 315 | 317 | 321 | 325 (329

50 321 | 326 | 329 | 333 | 338 | 341 | 347 | 350 | 354 |358
360 | 366 | 369 | 375 | 379 | 383 | 383 | 391 | 397 |401

130 10 97 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 |108
131 | 132 | 133 | 135 | 136 | 137 | 138 | 141 | 143 |144

15 123 | 125 | 128 | 129 | 129 | 130 | 130 | 132 | 134 |135
159 | 160 | 163 | 165 | 166 | 168 | 171 | 173 | 174 (17§

20 156 | 158 | 159 | 160 | 163 | 166 | 167 | 169 | 171 |173
194 | 197 | 200 | 201 | 203 | 204 | 208 | 210 | 212 |21§

25 194 | 194 | 197 | 200 | 202 | 204 | 208 | 210 | 212 |213
234 | 236 | 241 | 242 | 246 | 249 | 250 | 255 | 256 [259

32 244 | 248 | 249 | 253 | 256 | 259 | 261 | 264 | 367 |220
289 | 290 | 295 | 298 | 303 | 304 | 306 | 311 | 314 (319

40 278 | 281 | 284 | 288 | 292 | 295 | 300 | 302 | 305 |308
320 | 324 | 327 | 331 | 334 | 340 | 342 | 347 | 350 (354

50 348 | 352 | 355 | 360 | 365 | 369 | 374 | 378 | 382 |386
390 | 395 | 400 | 405 | 409 | 414 | 419 | 422 | 428 |432

IlIpumeuanue. Temnoornaua Tpy® mnpunsta: npu d, 1o 50 MM BKIIOYHTENBHO i TpYO JErKHX H

00bIKHOBEHHBIX; T1pH d, cBbitie 50 MM - 17151 TPYO CTAIBHBIX AJICKTPOCBAPHBIX MPSMOLIOBHBIX.

KoadduiyenTs! Temnonepeiaus 0TOMUTENbHBIX IPUOOPOB Kp

Taomuua 14

Ko uuuent Tennonepeaaun otronureassoro npudopa Ky, Br/(m*-°C)
Tun HarpeBaTeNIbHBIX IPHOOPOB [kKan/(a-M?-°C)] mpu TemmepatypHOM Hamope npubopa, °C
50 - 60 60 - 70 70 -80 80 - 100
1 2 3 4 5

Paguartopsl 4yryHHbIe:

cpenHue 8,1 (7,0) 8,7 (7,5) 9,3 (8,0) 9,9 (8,5)

BBICOKHE 7,2 (6,2) 7,4 (6,4) 7,7 (6,6) 7,9 (6,8)
Paguatops cranbHbe:

[aHeJIbHbIE 9,9 (8,5) 10,5 (9,0) 11,3 (9,5) 11,6 (10,0)

JIMCTOTPYOHBIE 6,4 (5,5) 7,7 (6,0) 7,6 (6,5) 8,1 (7,0)
TpyObl uyryHHBIE peOpHUCTHIE:

B OJIMH PsiJI 5,2 (4,5) 5,3 (4,6) 5,6 (4,8) 5,7 (4,9)

B I[Ba psna 4,8 (4,1) 4,9 (42) 5,0 (4,3) 51 (4,4)

B TpH psia u 6ojee 4,2 (3,6) 4,3 (3,7) 4.4 (3,8) 4,4 (3,9)
Peructpsl U3 cranbHEIX TPYO:

B OfiHy HUTKY, D, < 40 MM 13,4 (11,5) 14,0 (12,0) 14,5 (12,5) 14,5 (12,5)

10 %€, Dy = 50 - 100mm 11,6 (10,0) 12,2 (10,5) 12,8 (11,0) 13,4 (11,5)



Ko>(duIienT Temonepeaaun oTonuTensHoro npuéopa Ky, Br/(m”-°C)

TuI HarpeBaTelIbHBIX IPHUOOPOB [kkan/(a-m%-°C)] mpu TemiepaTypHOM Harope npubopa, °C
50 - 60 60 - 70 70 - 80 80 - 100
To xe, Dy, > 125Mm 11,6 (10,0) 12,2 (10,5) 12,2 (10,5) 12,2 (10,5)
PerucTpsl U3 CTalIbHBIX TPYO: 11,6 (10,0) 12,8 (11,0) 13,4 (11,5) 13,4 (11,5)
B 1Be u 6osiee HUTOK Dy < 40 MM 9,3 (8,0) 10,5 (9,0) 10,5 (9,0) 10,5 (9,0)
to xe, D, > 50 Mm
Konsekropel 0e3 koxyxa (tuma KII,
«IIporpecc», “AKKOPI» H 1p.) 4.8 (4.1) 49 (4.2) 5.0(4.3) 5.1(4.4)
KOHBEKTOPBI ¢ KOXKYXOM THIIA: 4,8 (4,1) 4,9 (4,2) 5,0 (4,3) 5,1 (4,4)
«YHHuBepca» 4,7 (4,0) 5,8 (5,0) 6,5 (5,6) 7,8 (6,7)
«Komdopr»
Bumerannnueckuit npudop «Kopamm» 59 (5,1) 6,5 (5,6) 7,2 (6,2) 8,6 (7,4)
Taomuua 15

Y,Z[G.HBHHﬁ pacxoa TENJIOHOCUTEIA Ha OTOIICHUE J, IIpH 3aBHCHUMOI cXeMe MMPUCOCAUHCHUA
CHCTEM OTOIICHHUS K TEINIOBOM CETH

VY aenbHBIA pacxo TEIIOHOCUTENs J,, KT/BT [Kr/(kkan/4)], mpu pacyeTHOM pa3HOCTH TEMIIEPATYPHI TEILIOHOCUTEIS

At =11 -1y, °C

95-70 105 -70 120 -70 130-70 150 - 70
0,0344 0,02457 0,0172 0,0143 0,01075
0,040 0,02857 0,020 0,0167 0,0125
Taomuna 16
PacuerHbie mapamMeTpbl BO3/yXa U KPaTHOCTh BO3JyXO000OMEHA B TOMEIICHUSAX JKUIIBIX 31aHui [1]
Pacuernas KparHocTh BO31yX000MEHA UITH KOJIUUECTBO
TeMIepaTypa yIQIIEMOTO BO3/lyXa U3 TIOMEIICHHSI
ITomemenue BO3/yXa B
XOJIOAHBIN IIputok BeITskka
nepuon roma, °C
1 2 3 4
JKunast KOMHATa KBApTHP WM OOLIEKUTHI 18 (20) - 3 M°/a Ha 1 M” JKHIIBIX TIOMEIICHUI
To e, B palloHax C TeMIeparypou 20 (22) - To xe
Hanbosee XOJIOTHOM MSITUAHEBKU
(o6ecneuennoctrio 0,92) -31 € u Huxe
KyxHs kBapTHpBI 1 00IIEKHUTHS, KyOOBas:
C BJICKTPOILINTAMHU 18 - He menee 60 Mg
C Ta30BBIMH ITUTAMHU - He menee 60 /4 npu 2-
KOH(OPOYHBIX TITUTAX
He menee 75m°/4 npu 3-
KOH()OPOYHBIX TUIUTAX
He menee 90 M4 npu 4-
KOH()OPOYHBIX TUIUTAX
CymwibHbIA mKad s OJCKIbl U 00YBU B - - 30y
KBapTUpax
Bannas 25 - 25 M4
Y6opHas HHIUBUIYaJIbHAS 18 25 My
CoBMCIIICHHOE —TMOMCHICHHE YOOpHOH w 25 - 50 m°/a
BaHHOMU
To e, ¢ MHANBUAYAIbHBIM HATPEBOM 18 - 50 My
VMBIBaJIbHAS 00IIas 18 - 0,5mu
JNymesas oGas 25 - 5 M fa
Y6opHas obmias 16 - 50 M/ Ha 1 yruras u 25m°/4 Ha 1
nuccyap
TlapnepobHast ~ kKoMHaTa  JUIS  YHUCTKH, 18 - 15 Mg
YMBIBaJIbHASI B OOIEKUTHI
Bectubrons, o0mui KOpumop, NepemHss, 16 - -
JIECTHUYHAS! KJIETKa B KBAPTUPHOM JIOME




Pacuernas

KpatHOCTH BO31yX000MEHA HITH KOJIHYECTBO

TeMIeparypa YIaSIEMOTO BO3yXa U3 IOMEIIICHHUS
ITomemienue BO3/yXxa B
XOJIOHBIN IIpurox BrITsbxka
nepuon roma, °C
Bectubrons, o0mui Kopumop, NepemHss, 18 - -
JIECTHUYHAS KIETKA B OOIIEKUTHN
ITomemenne s KyJbTypHO-MacCOBBIX 18 - 1
MEpOTPUATHN,  OTIbIXa,  YYeOHBIX U
CIOPTHBHBIX  3aHATHH, MOMENICHHUS JUIs
AJIMUHUCTPAIIMY U MIEPCOHANA
IToctupounas 15 o pacuery, 7 mla
HO He MeHee 4
I'mapuipHast, CylMIMIbHAS B OOIICKUTHUSIX 15 ITo pacuery, 3mlu
HO HE MeHee 2
KnagoBble nisi XxpaHeHUs JIMYHBIX BeLIEH, 12 - 0,5mu
CIIOPTHBHOTO WHBEHTAps, XO3SHCTBEHHBIC H
OeJIbEBBIE B OOIIEKUTHNA
TTasata M3059TOPA B OOIICIKUTHH 20 - 1mla
ManaHoe oMenieHne TudTOB 5 - Ilo pacuery, Ho He MeHee 0,5M 4
MycopocGopouHas kKamepa 5 - 1 m°/a (aepe3 cTBOI

MYCOPOIIPOBOJIA)

Hpumeuanus x maba. 16. 1. B yriaoBeIX MOMEIIECHHSIX KBAPTUP M OOIICKHUTHH PACUCTHYIO TEMIIEPATYPy
BO3/yXa ClieAyeT MpuHUMATh Ha 2 °C BBIIIEC yKa3aHHOH B TaOJIHIIE.
2. B nectHuuHBIX KieTKax moMoB 1wt |V kimumartndeckoro paiiona u |l b kamMaruaeckoro moapaiona, a Takke
JIOMOB C KBAPTHPHBIM OTOIUICHUEM pPacyeTHAs TEMIICpaTypa BO3AyXa HE HOPMHUPYETCS.
3. TemnepaTypa Bo3yxa B MallMHHOM MMOMEIICHUY JTU(TOB B TEIUIBIN MEPUO]] TOa HE TOJKHA npeBbimath 40

°C.

4. 3HaueHns B CKOOKaxX OTHOCATCS K JA0oMaM i IpeCTapejiblX U cemel ¢ WHBaJIUWJIaMHU.

Tabmuma 17

PacueTHas Temriepatypa Bo3ayxa U KpaTHOCTh BO3yX000OMeHa B JETCKUX JOIIKOJIbHBIX
yupexaenusx [18]

Pacuernast remneparypa Bozayxa, °C KparHocts 06Mena Boznyxa B 19
B 11, Il BO Beex
KITUMAaTHYECKHX B IA, IB, I’ KHHMVa Tireckx
B lA, IB, IT N B IV palioHax 3a
TTomemenue paiionax u IB, KJIMMATHYECKUX
KJIMMaTHYECKUX KIIMMAaTHYECKOM N HACKIIFOYEHUEM
N P N nojapaiioHax
noipaiioHax paiione 1A, 1B, IT
KJIMMaTHYECKUX o
. MOJJPaliOHOB
noJipaioHax
MPUTOK | BBITSKKA | IPUTOK | BBITSKKA
1 2 3 4 5 6 7 8
I'pynmoBasi, pa3neBanbHas 2- 23 22 21 2,5 1,5 - 1,5
H TpyIIbBI paHHEro BO3pacTa
u 144 Miagei rpynmsl
['pynmoBbie pa3aeBaibHbIE:
2-it Miaiien Tpymnmsl 22 21 20 2,5 1,5 - 1,5
CpelHel U CcTaplIux 21 20 19 2,5 1,5 - 1,5
rpymmn
Tyanernsle:
SICEJTIBHBIX TPYIII 23 22 21 - 1,5 - 1,5
JIOIIIKOJIBHBIX TPYIIIT 21 20 19 - 1,5 - 1,5
ByderHsie 16 16 16 - 1,5 - 1,5
3ampl IS MY3BIKQIBHBIX U 20 19 18 15 1,5 1,5
TMMHACTHYECKUX 3aHATUIH
IIporynodnsie BepaHIbl 12 - - Io pacuery, HO He MeHee 20 Mg
Ha 1 pebenka
ITomemienns OacceitHa Ist 30 30 30 Io pacuery, HO He MeHee 50 M4
00yYeHHUS NeTel IIaBaHUI0 Ha 1 pebenka




Tabmuua 18

Pacuernas Temneparypa Bo3ayxa U KpaTHOCTh BO3lyX000OMEHa B 3aHHSX LIKOJ, IIKOJI-
WHTEPHATOB U PO(eCCHOHATBHO-TEXHHUECKUX YUeOHBIX 3aBeacHuil [18]

Kpatnocts
Pacuernas temmieparypa Bo3ayxa, °C oOMeHa Bo3yxa B
lu
ITomemnienue I, il
A, IB, IT KJINMaTHYECKHE v
KIUMaTudeckue | paonsl u |B, 1] [kmumMaTuveckuii| MPUTOK |BBITSDKKA
MOJIPAaMOHbl | KIMMaTHYECKHE paiion
TIOJPaiOHbI
KnaccHple momeleHus, y4eOHble KaOHHETHI, 21 18 17 16 M°/4 Ha 1 uen.
naboparopun
YueOHbIe MaCTEPCKUE 17 15 15 20 M/ Ha 1 gen.
AKTOBBI 3al - JIGKLMOHHAs ayIuTOpHs, 20 18 18 20 m°/4 Ha 1 yen.
KJIacC MIEHMSI U MY3BIKH - KITyOHass KOMHATa
KpyXKOBbI€ MOMeEIIeHHS 21 18 17 - 15
CriasbHbIC KOMHATBI IIIKOJ-HHTCPHATOB M 18 16 16 - 15
WHTEPHATOB IIPH ITKOJIAX
Taomuma 19
[TnoTHOCTH BO3MyXa npu HOpMasibHOM aTMochepHom fasineHuu 0,1 MIla (760mmMm pr. cT.)
emmneparypa,|[InotHocts| Temneparypa, | IInotHOCTS| Temnepatypa, (IInotHocTs | Temnepatypa, \[InotHocTs | Temnepatypa, | IlnotHocTs | Temneparypa,
°C P, kr/m® °C P, kr/m® °C P, kr/m® °C P, kr/m® °C P, kr/m® °C
1 2 3 4 5 6 7 8 9 10 11
-40 1,555 -22 1,405 -4 1,312 14 1,23 33 1,154 52
-39 1,51 -21 1,4 -3 1,308 15 1,226 34 1,15 53
-38 1,5 -20 1,396 -2 1,303 16 1,222 35 1,146 54
-37 1,495 -19 1,394 -1 1,298 17 1,217 36 1,142 55
-36 1,49 -18 1,385 0 1,293 18 1,213 37 1,139 56
-35 1,483 -17 1,379 1 1,288 19 1,209 38 1,135 57
-34 1,476 -16 1,374 2 1,284 20 1,205 39 1,132 58
-33 1,47 -15 1,368 3 1,279 21 1,201 40 1,128 59
-32 1,463 -14 1,363 4 1,275 22 1,197 41 1,124 60
-31 1,458 -13 1,358 5 1,27 23 1,193 42 1,121 61
-30 1,452 -12 1,353 6 1,265 24 1,189 43 1,117 62
-29 1,446 -11 1,348 7 1,261 25 1,185 44 1,114 63
-28 1,44 -10 1,342 8 1,256 26 1,181 45 1,11 64
-27 1,435 -9 1,337 9 1,252 27 1,177 46 1,107 65
-26 1,43 -8 1,332 10 1,248 28 1,173 47 1,103 66
-25 1,423 -7 1,327 11 1,243 29 1,169 48 1,1 67
-24 1,418 -6 1,322 12 1,239 30 1,165 49 1,096 68
-23 1,411 -5 1,317 13 1,235 31 1,161 50 1,093 69
32 1,157 51 1,09 70
Taomuma 20
OTHolIEHNE KOJIMYECTBA TEIUIA, TEPIEMOTO C BO31YXOM, YXOISAIIMM YEPE3 OTKPHITHII IPOEM
Hapyxy Q7Q,
OTHOIIEHUE TIIIOIIATH OTHOIIEHHE KOJIMYECTBA TEIIa, TEPSIEMOTO C BO3AYXOM, YXOISAIINM Yepe3 OTKPHITHII
npoeMa K IUIoma iy mejien npoeM Hapyxky Q'/Q,, Ipy OTHOCHTENHHOM pacxoe Bo3ayxa (
F=F,/F, 1,0 0,9 0,8 0,7 0,6 0,5
10 0,25 0,18 0,16 0,06 0 -
20 0,38 0,26 0,20 0,13 0,06 0,02
30 0,42 0,34 0,27 0,20 0,12 0,06
40 0,50 0,43 0,35 0,26 0,18 0,11
50 0,60 0,51 0,42 0,34 0,24 0,16
60 - 0,60 0,59 0,40 0,30 0,20




Tabmuua 21

Hopmel pacxoa ropsiueii Bojbl B cpeanue cytku mpu temmeparype 55 C (CHull 2.04.01-85%)

Hopma pacxona ropsiueit Boasl, J1

CBIPBE, M IPAYeIHBIMHU, 000PYIOBaHHBIMHY|
ABTOMATHYECKIMHU CTHpANbHBIMY
MaITHHAME

Boponorpeburenn W3smeputens | B cpeHue | B CyTKH HaUOOJNBIIETO | B 9ac HAaHOOJBIIETro
CYTKH BOJOMOTPEOICHUS BOJOMOTPEOJICHUS
1 2 3 4 5
1. XXunple nmoma KBapTUpHOTO THMA C| 1 KWTENb
LEHTPAITN30BAHHBIM TOPSIYUM
BOJIOCHA0KEHHEM, 000pyZOBaHHEIC:
YMBIBaJIbHUKaMH, MOMKaMu u 85 100 7,9
JyIIaMH,
CUISTYMMU BaHHAMHU, 90 110 9,2
000pyIOBaHHBIMU JTyIIIAMH;
¢ BagHamu juiuHor 1500 -1700 mM, 105 120 10
000pYIOBaHHBIMU C AYIIAMHU;
JKHJIBIE IOMa BBICOTOM cB. 12 sTaxkeit 115 130 10,9
c LEHTPATN30BAHHBIM rOpSYUM
BOJIOCHAOKEHHMEM M  ITOBBIIICHHBIMHU
TpeOOBaHUSAMH K UX OJIar0yCTPOHCTBY
2. OOIIEKUTHS: 1 xurens
C O0LIMMHU AYIIEBBIMH, 50 60 6,3
C JAyuiaMd TIpH  BCeX  IKMJIBIX 60 70 8,2
KOMHATax;
O5oKaMH JAYIIEBBIX HA ATaXKax MpU 80 90 7,5
JKUJIBIX  KOMHATaX B KaXIOH CEKIUMH
30aHUs
3. T'ocTuHULBI, TAHCHOHATHEI U MOTEIU C 1 xxurens 70 70 8,2
O0IUMY BAHHAMU U AyIIAMU
4. T'oCTUHHIIEI U TTAHCUOHATHI C JYIIAMH 1 xxurens 140 140 12
BO BCEX OTJICJILHBIX HOMEpax
5. TocTHHHMILI ¢ BaHHAMU B OTAENLHBIX| 1 kurens
HOMepax, % o0Iero yrcia HOMEpPOB:
1o 25; 100 100 10,4
mo 75; 150 150 15
100 180 180 16
6. BonbHHUIIE: . 1 xotika 75 75 54
¢ 00LIMMH BaHHAMH U IYIIEBbIMHU;
c CaHUTapHBIMU JyIIaMH, 90 90 7,7
MPUOIMKCHHBIMHY K TIaJIaTaM,;
HHGPCKITUOHHBIC 110 110 9,5
7. Canaropuu 1 ioMa OT/IbIXA: 1 xoiika
C BaHHaMM TMpPU  BCEX  JKUJIBIX 120 120 49
[KOMHATax;
C AyIIaMH IIPH BCEX KHJIBIX KOMHATaX 75 75 8,2
8. [TonuKIMHUKY 1 aMOyIaToOpuu 1 6onbHOI B 5,2 6 1,2
CMEHY
9. JleTckue sCIHM-Cabl: 1 pebenox
C IHCBHBIM NPEOBIBAHUEM JICTCH:
CO CTOJIOBBIMH, paOOTAMOIUMH HA| 11,5 16 45
rnoiygabpukarax;
CO CTOJIOBBIMH, pabOoTaOIUMK HA 25 35 8
CBIPbE, M NPAYEYHBIMHU, 000PYI0BAHHBIMY
ABTOMATHYECKUMH CTHUPAbHBIMU]
MaITHHAMM,
C KpYIJIOCYTOYHBIM HpeObIBAHHEM [IETEH !
CO CTOJIOBBIMH, pabOTAOMMMH Ha 21,4 30 45
oy pabpukaTax;
CO CTOJIOBBIMH, pabOTAOMMMH Ha| 28,5 40 8




Hopma pacxona ropsiueit Boasl, J1

Bognonorpeburenn H3mepurens | B cpeqHue | B CyTKH HanOOJIBILETO | B 4ac HAHOOJIBIIETO
CYTKH BOJOMOTPEOICHUS BOJOTMOTPEOICHUS
10. ITuonepckue areps: 1 mecto
CO CTOJIOBBIMHM, PabOTAIOIIMMHU Ha CHIPHE, 40 40 8
131 MpaYeuHbIMH, 000pyI0OBaHHBIMU|
ABTOMATHYECKUMH CTHUPAbHBIMU]
MaITHHAMM,
CO  CTOJIOBBIMH,  pabOTAlOIMMH  Ha 30 30 8
momydabprukaTtax, W CTHpPKOW Oenbs B
EHTPATU30BAHHBIX PAYEUHBIX
11.TIpayeunsie: 1 xr cyxoro
MEXaHU3UPOBAHHBIE; Oenbs 25 25 25
HEMEXaHU3UPOBAHHBIE 15 15 15
12. AnMUHHCTpAaTUBHBIC 3TaHUS 1 paboraromuit 5 7 2
13. Yuebunbie 3aBenenus (B T.4. Boiciiue u| 1 ydanmiicst u 1 6 8 1,2
Cpe/iHHUe CHelralibHbIe) ¢ TYIIEBBIMU TPH| MPEMOIaBaATENh
FMMHACTHYECKUX 3alax W Oyderamu,
PCATHU3YIOIIUME FOTOBYIO IPOTYKIIHIO
14. Jlabopatopuu BbICIIMX W cpexHux| 1 mpubGop B 112 130 21,6
CIIEIUANIbHBIX 3aBeICHUI CMEHY
15. OoOmeobOpa3oBarenbHble  MKOJBI  ¢|1 yuammiics u 1 3 3,5 1
JYIIEBBIMH TP THMHACTHYECKUX 3aJIaX H| IPEIOaBaTeIIb
CTOJIOBBIMH, paboTamuuMu Ha B CMCHY
oy pabpukaTax;
TO K€ C TPOJUICHHBIM JTHEM 3,4 3,1 1
16. IIpodeccronanbao-Texandeckue |l yuamuiics u 1 8 9 1,4
YUHITHIIA c JTyIIIEBBIMH [pH| IPEIOIaBaTE b
TUMHACTHYECKUX 3allaXx M CTOJOBBIMH, B CMCHY
paboTarormmMu Ha oiry(abpukaTax
17. llIxomeI-UHTEPHATHI ¢ TOMeIeHUusAMU: |1 ygamuiics u 1
yueOHbIME  (C  AymIEBBIMH  TIpH| IPENOJABaTeNb 2,7 3,2 1
TMMHACTHYECKUX 3aJ1aX); B CMCHY
CIaJbLHBIMU 1 mecto 30 30 6
18. Hayuno-uccnenoparensckue| 1 paboraromuit
WHCTUTYTHI U JTaAOOPATOPHH:
XMMHUYECKOTO MPOQUIIS; 60 80 8
OMOJIOrM4YecKoro MpopuIs; 55 75 8,2
¢usmyeckoro npoduis; 15 20 1,7
€CTECTBEHHBIX HAYK 5 7 1,7
19. Anrexu: 1 paboraromuit
TOPrOBBIA  3al HW  MOACOOHBIC 5 7 2
MOMEIIICHHS;
naboparopus MPUTOTOBIICHUS 55 75 8,2
lmexapcTB
20. [peanpusitus oOmrectBeHHOro| 1 ycimoBHOE 12,7 12,7 12,7
[UTAHUSA: 0110710
IS [IPUTOTOBJICHUS MHIIH, 11,2 11,2 11,2
[peann3yeMoii B 00eICHHOM 3aJIe;
TpoAaBaeMOM Ha JIOM
21. Mara3uHbl: 1 paboraromuit
IIpo1OBONILCTBEHHBIE,; B cMeny (20 Ve 65 65 9,6
MIPOMTOBAPHBIC TOPrOBOTO 5 7 2
3aJ1a)
22.TlapuKMaxepCcKue 1 pabouee 33 35 4,7
MECTO B CMEHY
23. KunoreaTpsl 1 mecto 1,5 15 0,2
24, KnyOs1 1 mecto 2,6 3 0,4
25. Teatpsr:
JUTSL 3PUTEIICH; 1 mecto 5 5 0,3
JUISL QpTUCTOB 1 aptucr 25 25 2,2




Hopma pacxona ropsiueit Boasl, J1

Boponotpeburenn W3smeputens | B cpenHue | B CyTKH HaUOONBIIETO | B 9Yac HAaHOOJBIIETro
CYTKH BOJOMOTPEOICHUS BOJOTMOTPEOICHUS

26. CTaaroHbI ¥ CLIOPT3aJIbL:

JUTSL 3PUTEIICH; 1 mecto 1 1 0,1

st QU3KYIBTYPHHKOB (C  ydeToM 1 30 30 25
npreMa ayiia); (bU3KYIBTYPHUK

JUTSL CHOPTCMEHOB 1 cioprecmen 60 60 5
27 .11naBatenbHBIE OACCEHHBI:

JUTSL 3PUTEIICH; 1 mecto 1 1 0,1
JUI CHOPTCMEHOB 1 cioprcmen 60 6 5

28.banu: 1 mocerurenn

JUIS MBITbSI B MBUILHOM C Ta3aMHu Ha| - 120 120
CKaMbsiX U ONOJACKHBAHUEM B JYIIIC;

TO € C MPUEMOM O3IO0POBHUTEIbHBIX| - 190 190
POLETYp U OIOJIACKUBAHUEM B IYIIIC;

JylieBasi KaOuHa, 240 240

BaHHas KaOuHA 360 360
29. [lymieBbie B OBITOBBIX HoMelieHUsx| 1 mymieBas - 270 270
MIPOMBIIUICHHBIX MTPEANPUITHIA CETKa B CMCHY
30. Ilexu ¢ TeruOBBIACICHUSIME CBBIIE| 1 Yenl. B cMEHY - 24 8,4
84k na 1 mfu
31. OcranbHble LEXU 1 gen. B cMeny - 11 4.4

IIpumeuanusa: 1. HopMbr pacxoga BOIBI yCTAHOBJIEHBI UII OCHOBHBIX IOTpEOWTENEH M BKIIOYAIOT BCE
JOTIONTHATENbHBIE PAcXoasl  (OOCTYKHBAOIIUM IIEPCOHATIOM, IYIIEBBIMH Uil OOCIYKHBAIOIIETO TIEPCOHAA,
MOCETHTEISIMA, Ha YOOPKY MIOMEIICHHI | T.11.).

Tabmuiie,
BOJIOTIOTPEOIICHHUS.

ITotpebneHne BoAbl B TPYNNOBBIX IYIIEBBIX M HA HOXKHBIC BaHHBI B OBITOBBIX 3IAHUSAX M IOMELICHHUIX
MIPOM3BOCTBEHHBIX NPEIANPHUATHH, HA CTUPKY O€ibi B IPAuCUHBIX W NPUTOTOBJICHWE UMM HA NPEIANPHATHIX
0O0IECTBEHHOTO MUTaHMS, a TAK)KE HA BOJOJICYEOHBIE IPOLIEAYPHI B BOAOJICUCOHUIIAX, BXOIIIINX B COCTAaB OOIBHAI]
CaHATOPUEB U MOJUKJINHHK, HAJUIC)KUT yIUTHIBATH JOTOJIHUTENBHO.

Hacrosimue TpeGoBaHus HE paclpOCTpaHSIOTCS Ha IOTPEOWTENeH, Ul KOTOPBIX YCTAHOBJIEHBI HOPMBI
BOJIONIOTPEOIEHUS, BKIIIOYAIOLINE PACX0/1 BOJbI HA YKAa3aHHBIE HYK/bI.

2. JInst BomomoTpeOHTENICH IpaXKIaHCKUX 3[JaHUM, COOPYKEHHI M IIOMEIIEHHH, HEe YKa3aHHBIX B HACTOSIICH
HOPMBI pacxoja BOJBI CIIeyeT NPUHUMATh ISl TOTpeOHTeINei,

AHAJIOTUYHBIX TI0 XapaKTepy

Tadmuma 22

[TorpaBo4HbIi KO(PUIMEHT K pacXxoaaM Tera MpH Pa3InIHOM MPOJOKUTEIEHOCTH paboTh
CHCTEMBI TOPSIYETO BOJOCHA0KEHHS

TIpOaOIKUTEIHPHOCTD PAabOTHI TTompaBouHbIi KO3 GHUIMEHT K pacxo1aM TEIUIa P MPOA0DKATSIBHOCTH
CHUCTEMBI TOPSYCTO paboThl CHCTEMBI TOPSIYEr0 BOJJOCHA0KEHHUS B CYTKH, U
BOJIOCHA0KEHHS B HEAEIIO, CYT. 6-10 11-15 16-24
1 2 3 4
JKHJIBIE JOMA KBAPTHUPHOI'O TUITA
C YMBIBAJIbHUKAMH, MOMKAMH, TyIIAMH
4 0,65 0,74 0,79
5 0,69 0,80 0,86
6 0,72 0,85 0,93
7 0,76 0,91 1,0
C CU/ISYMMU BAHHAMH U TyIaAMHU
4 0,72 0,79 0,83
5 0,75 0,84 0,89
6 0,77 0,88 0,94
7 0,80 0,93 1,0
¢ BagHamu O 1500 - 1700uM n mymamu

4 0,76 0,82 0,85
5 0,78 0,80 0,90
6 0,80 0,90 0,95
7 0,83 0,94 1,0

IIpU BBICOTE 31aHus Oosiee 12 staxei




IIponomKuTeTbHOCTE PadOTHI
CHCTEMBI TOPSYIETO

[MompaBouHblii KOA(GHUIUEHT K pacxo/1aM TeIia NPy MPOA0JDKUTEIbHOCTH
pabOTBI CUCTEMBI TOPSYET0 BOAOCHAOKEHHUS B CYTKH, U

BOJIOCHA0KEHUS B HEECIIIO, CYT. 6-10 11-15 16-24
1 2 3 4
4 0,80 0,86 0,89
5 0,82 0,90 0,95
6 0,84 0,95 1,0
7 0,87 0,99 1,0

OBLIEXUTUA
C OOIIMMH JTyTEBBIMHU
4 0,68 0,76 0,81
5 0,71 0,82 0,87
6 0,74 0,86 0,94
7 0,78 0,92 1,0
¢ OOLIMMHU JIYIIEBBIMH, TIPAYSUHBIMH, CTOJIOBBIMHU
4 0,65 0,74 0,79
5 0,68 0,80 0,86
6 0,72 0,85 0,93
7 0,75 0,91 1,0
I'OCTUHULBI, MOTEJIN, TAHCHUOHATBI
¢ 00LIMMK BAaHHAMH U JyIIAMH
4 0,66 0,69 0,74
5 0,71 0,76 0,81
6 0,77 0,82 0,91
7 0,83 0,89 1,0
C BaHHAMU U JIylIIaMHU BO BCEX HOMEpax
4 0,53 0,53 0,54
5 0,68 0,69 0,69
6 0,84 0,84 0,85
7 0,99 1,0
C BaHHAMHU M Ayiamu 10 25 %0t 00miero yrcia HOMEpPOB
4 0,63 0,65 0,69
5 0,70 0,74 0,78
6 0,79 0,825 0,895
7 0,87 0,92 1,0
C BaHHAMU | Oymamu 10 75 %0t o0I1ero ynuciia HoMepoB
4 0,56 0,57 0,59
5 0,68 0,71 0,72
6 0,82 0,835 0,835
7 0,95 0,97 1,0
CAHATOPHU OBLIETO TUITIA, JIOMA OT/IbIXA, BOJIbHUILIbI

¢ 00IIMMY BAaHHAMHY U JyIIAMH
4 0,75 0,81 0,84
5 0,77 0,85 0,89
6 0,81 0,90 0,95
7 0,81 0,94 1,0

C BAaHHAMU TP BCEX KOMHATaX
4 0,57 0,63 0,66
5 0,66 0,73 0,77
6 0,75 0,84 0,89
7 0,84 0,94 1,0

HIKOJII-MHTEPHATBI
4 0,65 0,73 0,77
5 0,69 0,79 0,85
6 0,74 0,86 0,93
7 0,79 0,92 1,0
JETCKUE ACINU-CAbI

C JIHCBHBIM NPCOBIBAHUEM JICTCH
4 0,59 0,66 0,68
5 0,68 0,77 0,79




IIponomKuTeTbHOCTE PadOTHI
CHCTEMBI TOPSYIETO

[MompaBouHblii KOA(GHUIUEHT K pacxo/1aM TeIia NPy MPOA0JDKUTEIbHOCTH
pabOTBI CUCTEMBI TOPSYET0 BOAOCHAOKEHHUS B CYTKH, U

BOJIOCHA0KEHUS B HEECIIIO, CYT. 6-10 11-15 16-24

1 2 3 4

6 0,76 0,87 0,9
7 0,85 0,97 1,0

C KPYIJIOCYTOYHBIM NPeObIBAHUEM JIETEH

4 0,51 0,62 0,67
5 0,59 0,71 0,78
6 0,65 0,8 0,9
7 0,72 0,9 1,0




Tabmuua 23

VY nenbHbIe TEIJIOBBIE MOTEPU TPYOOIIPOBOJAMH CUCTEMBI FTOPSYET0 BOJOCHAOKEHUS

MecTo 1 crioco6 MPOKIIaTKA TPyOOIIpoBoaa

VY ienbHBIE TEIIOBBIE TOTEPU TPYOOIPOBOaaMu, BT/M (kkam/4-Mm),

IIPH AaMeTpax yCIOBHOTO MPOX0/Ia, MM

15 20 25 32 40 50 70
1 2 3 4 5 6 7 8
I'maBHBIC TOMAIOUINE CTOSKH MPH MTPOKJIAIKE - - - - 19,8 22,2 27,2
uX B mrTpabe WIM KOMMYHHKAIHOHHON (17,0) | (19,1) | (23,4
IaxTe, H30JUPOBAHHBIC 25,4 28,5 34,9
(21,8) | (24,5) | (30,0)
BonopaszbopHsie CTOSIKH 6e3| 11,3 12,6 13,8 15,7 - - -
MOJIOTEHIIECYTIINTENEH u30mupoBanubie mpu| (9,7) (108) | (11,9) | (13.5)
MpoKJagke B  IIaxTe caHTexHuueckoit| 4,9 6,5 18,3 20,7
KaOWHBI, 6opo3zne wi| (12,8) | (14,2) | (15,7) | (17,8)
KOMMYKAHUKAIIMOHHOH MIaxTe
To ke, ¢ MOJIOTEHLECYILIUTEISIMHU - 20,7 24,1 29.4 - - -
(17,8) | (20,7) | (25,3)
27,2 31,7 38,7
(23,4) | (27,3) | (33,3)
BonopazbopHbie cTOsKM HeusonupoBaHHbie| 24,1 29,7 35,1 44,0 - - -
IIpY MPOKJIAJIKE WX B ImaxTe cantexuuueckor| (20,7) | (25,5) | (30,2) | (37,9)
KabuHbl, OOpo3me, KOMMYyKaHWKarmoHuou| 31,7 39,1 46,3 57,9
[IaxTe WA OTKPBHITO B BaHHOM komHarte,| (27,3) | (35,6) | (39,8) | (49,8)
KyXHE
H30mupoBaHHbIC pacrpenenuTeNbHbIC
TPyOOIPOBOABI W MOAKIIOYAIOIINE YIACTKU
CTOSIKOB (ITOJatoMIHe):
B [10J[BAJIC ¥ Ha JICCTHUYHOM KJIETKE 15,7 174 19,2 21,9 24,2 27,2 33,3
(13,5 | (15,0) | (16,5 | (18,8) | (20,8) | (23.4) | (26.,8)
19,3 21,4 23,6 26,9 29,8 33,5 40,9
(16,6) | (13,4) | (20,3) | (23,1) | (25,6) | (26,8) | (36,2)
Ha XOJIOJHOM 4YepAaKe 19.3 215 23,6 27,0 29,8 33.5 40,9
(16,6) | (18,5 | (20,3) | (23,2) | (25,6) | (28.8) | (35,2)
22,9 25,5 28,0 32,0 35,4 39,8 48,6
(19,7) | (21,9) | (24,1) | (27,5) | (30,4) | (34,2) | (41,8)
Ha TEIIOM YepJaKe 135 | 151 | 16,6 | 196 | 208 | 235 | 286
(11.6) | (13,0) | (143) | (16,3) | (17,9 | (20,2) | (24.6)
17,1 19,2 21,1 24,0 26,4 28,8 36,3
(4,7) | (16,5) | (18,1) | (20,6) | (22,7) | (25,6) | (31,2)
upkyasiuoHHbIE TPYOOMPOBOIbL:
B I10/1BaJIe U30JINPOBAHHBIE 12,7 141 155 17,6 194 21,9 26,7
(10,9 | (12,1) | (13,3) | (15,1) | (16,7) | (18.,8) | (23.0)
16,3 18,1 19,9 22,6 25,0 28,1 34,4
(14,0) | (15,6) | (17,1) | (19,4) | (21,5) | (24,2) | (29,6)
Ha TEIUIOM YepAaKe U30JUPOBaHHBIE 10,5 11,6 12,8 14,7 16,0 18,1 22,2
(9,0) (10,0) | (11,0) | (12,6) | (13,8) | (15.6) | (19.1)
24,5 15,6 17,2 19,7 21,6 24,4 29,9
(21,1) | (13,4) | (14,8) | (16,9) | (18,6) | (21,0) | (25,7)
Ha XOJIOJHOM YEPAAKEe H30THPOBAHHBIC 16,3 18,1 19,9 22,6 25,0 28,1 34,2
(14,0) | (15,6) | (17,1) | (19,4) | (21,5 | (24.2) | (29.6)
19,9 23,2 24,3 27,6 27,6 34,4 42,1
(17,2) | (19,1) | (20,9) | (23,7) | (23,7) | (29,6) | (36,2)
B TTOMEIIEHUSX kBapTupsl| 23,3 28,6 34,0 42,6 50,0 60,5 83,7
HEHU30JIMPOBAaHHbIE (20,0) | (24.6) | (29,2) | (36.,6) | (43,0) | (52,0) | (72,0)
31,3 38,5 45,7 57,2 67,2 81,3 112,6
(26,9) | (33,1) | (39,3) | (492) | (57,8) | (69,9) | (96,8)
Ha JIECTHUYHOM knetke| 27,3 33,6 39,8 49,2 58,5 70,7 98,3
HEM30JIMPOBAHHBIE (23,5) | (28,9) | (34.2) | (42,8) | (50,3) | (60,8) | (84,5)
35,4 43,5 51,4 64,4 75,1 91,5 127,2
(30,4) | (37,4) | (44,2) | (55,4) | (65,1) | (78,7) | (109,4)
IupkynsuuoHHbIE CTOSAKK pu npokinanke ux| 9,8 (8,4) 10,9 12,0 13,6 15,0 17,0 20,7




VY ienbHBIE TEIIOBBIE TOTEPU TPYOOIPOBOaaMu, BT/M (kkai/4-Mm),

MecTo ¥ croco0 IpOKIaIKy TpyOOIpoBoa TP IWAMETPAax YCIOBHOTO MPOX0Ja, MM
15 20 25 32 40 50 70

B IuTpabe CaHTEXHUYECKOH Kabuuel win| 13,4 (9,4) (10,3) | (11,7) | (12,9) | (14,6) | (17,8)
BAHHOM KOMHATE M30JIMPOBAHHBIE (11,5) 15,0 16,4 18,6 20,6 23,3 28,4
(12,9) | (14,1) | (16,0) | (17,7) | (20,0) | (24,4)

To e, Hen30JIMPOBaHHbIC 21,6 23,7 31,5 39,5 46,5 56,2 78,2
(18,6) | (23,0) | (27,1) | (34,0) | (40,0) | (48,3) | (67.2)

29,7 36,6 43,1 54,2 63,7 77,0 107,1

(25,5) | (31,5) | (31,5) | (46,6) | (54,8) | (66,2) | (92,1)

Hp umeuaHnue. B uncnurene MPpUBCACHBI MMOTEPU 1wm pr6onp0Bo,ua CUCTEM TOpsAYCTO BO[[OCHa6)KeHI/I${,
MNpUCOCANHACMBIX K 3aKpPbITBIM CUCTEMaM TeHHOCHa6)K€HI/IH, B 3HAMCHATCJIC - K OTKPBITBIM CHUCTEMaM
TEIIOCHAOKEHUS




Tabnuma 24

Koaddurment, yunteiBaromuii moTepy Teria TpyoonpoBogaMu

KoadhdunmenT, yaursiBatomuit morepu tera, K,

Turm cucteMbl TOPSYETO - >
BOIOCHAGKEHMS TIPH HAJIMYWH HAPYKHBIX CETEH TOPSIEro 6e3 HapyKHBIX CeTel
BonocHabkenus nocie L{TII (na Gamance moTpeOHTENs) | TOPSAYETO BOJOCHAOKEHUS
C M30ITMPOBAHHBIMHI CTOSIKAMH
0€3 MMOJIOTECHICCYIINUTEIICH 0,15 0,1
C TOJIOTCHIICCYIIUTEIISIMU 0,25 0,2
C HEM30JIMPOBAHHBIMH CTOSIKAMH
0€3 MMOJIOTEHICCYIIUTEIICH 0,25 0,2
C TOJIOTCHIICCYIIUTEIIIMU 0,35 0,3
Tabnuma 25
3HaucHus KO3PPHIMEHTa YaCOBOW HEPABHOMEPHOCTH BOIOTIOTpeOIeH s K
YucneHHOCTh JKUTENEH Kospmument 1acosoii YucneHHOCTD JKUTENEH Kospument 1acosoii
HEPABHOMEPHOCTH K; HEPABHOMEPHOCTH K;
1 2 3 4
150 5,15 2500 2,9
250 4,5 3000 2,85
350 4,1 4000 2,78
500 3,75 5000 2,74
700 3,5 6000 2,7
1000 3,27 7500 2,65
1500 3,09 10000 2,6
2000 2,97 20000 2,4
Tabnuma 26

VY nenbHbIN pacxoj napa B MpayeyHbIX

Tun o6opymoBaHus

VY nenbHbIN pacxon mapa, Kr Ha KT

o0OpabaTeiBaeMOTo OEITbs

bak 111 IPUTrOTOBJICHUS CTUPAIBHBIX PACTBOPOB 0,3
CrtupanbHas MalliHa 3arpy309HOM Maccoi Oebsl, KT
5 1,0
10 0,95
25 0,85
50 0,80
100 0,75
KapycenpHas ycraHOBKa B MalMHax 3arpy304Hoi maccoid SOkr 6enbst 1,15
CymunbHbIi OapabaH 3arpy304HON Maccoil Oenbs, K
5 1,56
25 1,05
CyIINITBHO-TIaANIBHBIC KATKH MPOU3BOAUTEILHOCTBIO OCbs, KI/4:
25 1,0
50 0,86
100 0,82
I'magunbHBIH pecc MPOU3BOAUTEIHLHOCTEIO OB, KT
5-18 1,0
2,5 1,0
MaHekeHbI 1715 My»XCKHX pyOamiex:
JUIsl pyKaBOB 0,55
JUISI MAHXKET U PYKaBOB 0,45
1,90

JUIs KopIyca

IIpumeuanue. Pacxon mapa ajis cCTHpaJbHOrO 0OOpYHOBaHHUS CIlelyeT NPHHUMATh ¢ KoddduimeHToM
onHoBpemMeHnHoctH neiicteust 0,8,a st cynmibpHO-TIauiIbHOro obopynosanus 1,0.




MNPUJIIOKEHHUE 2

Ta0auubl AJ151 onpeaeieHUsl KOJIM4YeCTBa BbIPadaTbiBaeMOil TeNJI0ThI

[ToTepu Teria npu pacToNKe BOJOTPEUHBIX KOTJIOB

Tabmuma 1

THIl BOZOTPERHOTO KOTJIa MornocTh KoTiaa, MBT (kkasi/4) Iorepu temna, I'Jx (I'kain)
1 2 3
IITBM-50 58,1 (50) 3,01 (0,72)
IITHM-30 40,7 (35) 4,52 (1,08)
TBI'M-30 40,7 (35) 4,52 (1,08)
KBI'M-50 58,1 (50) 4,9 (1,17)
KBI'M-30 34,4 (30) 9,8 (2,34)
KBI'M-20 23,3 (20) 9,04 (2,16)
KBI'M-10 11,6 (10) 7,16 (1,71)
TBI'-8m 9,3 (8) 17,7 (4,23)
TBI'-4u 4,7 (4) 12,4 (2,97)
OPD-3p 3,5(13) 9,42 (2,25)
oP>-2 2,3(2) 9,42 (2,25)
oP>-1 1,16 (1) 7,91 (1,89)
310-60 1,0 (0,4) 6,03 (1,44)
«MHHCK» U Ip. 1,16 (1) 7,91 (1,89)
«QHeprus», <Y HUBEpCAI» U Jp. 0,7 (0,6) 4,9 (1,17)

[ToTtepu Tensa N30IMPOBAHHBIMU OaKaMH

Tabauua 3

XapaKTepHUCTHKA CTATBHBIX BEPTHKAIBHBIX
IIINHAPUYECKUX OaKOB-aKKyMYJISITOPOB

TInoTHOCTH TETIOBOTO MOTOKA Yepe3 U3oJsni0, MBT

(T'kan/q)

D = 4,73m, H=5,98u V = 100m°

0,0050 (0,0043)

D = 6,63m, H=5,98u V = 200m°

0,0079 (0,0068)

D =7,58m, H = 7,45 V = 300Mm°

0,0109 (0,0094)

D =8,53m, H = 7,45u V = 400m°

0,0127 (0,0109)

D = 10,43m, H = 8,95m V = 700M°

0,0187 (0,0161)

D = 12,33m, H = 8,95m V = 1000m°

0,0239 (0,0205)

Ilpumeuanue.Pa3mepsl pe3epByapoB IPUHAITHI IO TAaHHBIM HHCTHTYTA «IIpOEKTCTaIbKOHCTPYKITHSIY.

VY nenpHBIN pacxo BOABI Ha COOCTBEHHBIE HYX 6l XBO

Tabnuma 2

VY nenpHbIN pacXo BOJbI Ha COOCTBEHHBIC HYXIbI XBO, T HCXOAHOHN BOJIBI HA
Cxenma XBO Vouur 1 T XUMOYHIIIEHHOW BOJIBI, PH mg;g(l?:m HCXOIHOM Boab! (06Imas), Mr-
1 2 3 4 5 6 7 8 9 10 11
Na- Cymneoyrons |0,031]0,047|0,063/0,078/0,094| 0,110,125 - -
KaTHOHUPOBAaHHE Karnomur KVY-[0,015|0,023(/0,031|0,039|0,047|0,055|0,062| - - - -
2
H-katuonuposanue |Cyabpoyroin - 10,052/0,075/0,098/0,122(0,144|0,167| 0,19 |0,214/0,235| 0,258
C «TOJIOTHOM»
perenepanueit

IIpumeuanue.KodppuuueHT Ha pereHepaIio Bl ONpPEEIeH Ha OCHOBAHUH yCPEAHEHHBIX JaHHbIX BT
U YTOYHSIETCS IPH NpoBefeHuu Hagaaku XBO.

Temneparypa nojmorpeBa ma3yra

Taonuua 4

Mecto noporpesa

Temneparypa nogorpesa mazyra, °C, st Mapku MazyTa
M 46 - 60 M 80 - 100

1

2 3




Temneparypa nogorpesa masyta, °C, aJisi Mapku MasyTta

Mecto nogorpesa

M 46 - 60 M 80 - 100
1 2 3

B jKel1e3H0I0POXKHBIX [IUCTEPHAX MEPE] CITMBOM 30 60

B nprieMHON €eMKOCTH 1 XPaHWIHIIAX 40 - 60 30 - 80
Ilepen dpopcynxamu:

*  MEXaHWYECKHMH WM apOMEXaHUYECKHUMHU 100 120

*  BO3JYLIHBIMH HU3KOHAIIOPHBIMH 90 110

*  TIApOBBIMH WJIM BO3IYIITHBIMU BBICOKOHATIOPHBIMHU 85 105

Tabmuma 5

Bpewms pasorpesa masyra

Bpewms pasorpesa ma3syra, 4

Mapra masyra B xosoiHoe Bpems roaa ¢ 15.10mo 15.04 | B Temioe Bpems roga ¢ 15.04mo 15.10
M 20 6 3
M 40 8 4
M 60, M 80,M 100 10 4

Tabnuua 6

Pacxon mapa aist pasorpeBa masyTa

Masyr Pacxo/1 HOpMaIBLHOTO Mapa, Kr/T Ma3yTa, IpH THIaX GOPCYHOK
BO3YIIHBIX TAPOBBIX MEXaHHYECKUX

daoTckuit 46 243 36

Tonounsiiit M 40 48 247 42

M 100 34 239 39

IIpumeuanue. B HOpMy pacxona mapa Uil NMapoBbIX (POPCYHOK BXOJUT pacxoj Hapa Ha paclblUICHHUE

MasyTa.

Tabnuma 7

HopMmatuBsl pacxopa Tera Ha COOCTBEHHBIE HYK/IbI KOTETHHOU

Cocrasisitonasi pacxo/ia TEII0BOH SHEPrUU HA

HOpMaTI/IB pacxoda TeIula 1o 3JIEMEHTaM 3aTpar, %
HOMHHAJbHOU Harpys3kKu KOTCJIbHOU

COOCTBEHHBIE HYK/bI KOTEIbHBIX I'azo00pasnoe | CinoeBbie U pakeabHO-
JKunkoe Tonanso
TOILITBO CJIOCBBIC TOTIKU

1 2 3 4
IponyBka MapOBBIX KOTJIOB
MapoIPOU3BOIUTEILHOCTRIO, T/
no 10 0,13 0,13 0,13
6osiee 10 0,06 0,06 0,06
Pacromnka kotiioB 0,06 0,06 0,06
O01yBKa KOTIIOB - 0,36 0,32
JyTbe 1oj peleTKy KoTia - 2,5 -
Ma3yTHOE XO03SHCTBO - - 1,6
ITapoBoii pacIbur MazyTa - - 4,5
[TomorpeB Bo3ayxa B Kanopudepax - - 1,2
DKEKTOP APOOCOYUCTKH - - 0,17
TexHosoru4yeckne HYX]IbI XUMBOJIOOYHCTKH,
Jea’palvi. OTOIUICHHE U XO3SHCTBEHHBbIC HYKJIbI
KOTEJIbHOM; TOTEpU TeIuia MaporpoBOJaMH, HACOCAMH, 29 2 17
0akaMH M T.II.; yTE€UKH, UCIIAPEHHUS IIPU ONPOOUPOBAHUH ' ’
U BBISBJICHUM HEUCIPABHOCTEH B 00OPYHIOBaHUH;
HCYYTCHHBIC TIOTEPU
UTOIrO 2,39 -2,32 5,05 - 2,55 9,68 - 3,91

Hpumeuwanus: 1l HopMaTHBBI YCTaHOBICHBI IPH CIACIYIOIIUX MOKA3aTEIISIX !
BEJINYMHA POJIYBKU KOTJIOB MPOU3BOAUTENbHOCTIO 101/4 - 10 %,cBbrme 101/4 - 5 %);
Bo3Bpat koHzaeHcara 90 - 95 % remneparypa Bo3zBpamaemoro konaencara 90 C;
TeMIepaTypa J00aBOYHOW XMMUYECKH OYHIIEHHOM BoabI 5 °C;




COCTaBHﬂIOHIaﬂ pacxoaa TEIUIOBOI OHEPruu Ha
COOCTBEHHBIE HYKAbI KOTCJIbHBIX

HopmaTus pacxoza Temia 1mo 3i1eMeHTaM 3atpat, %
HOMHUHAJIbHOW Harpy3Ku KOTEIbHOM

l'azoo6paznoe
TOILIHBO

CrnoeBble U akenbHO-
CJIOEBbIE TOMKU

Kunkoe TonamuBo

mapku APII.

TOILINBA.

Mapka mazyra M 100, mogorpes mazyra ot 5 mo 105 T;
JIpoOEOUNCTKA NPUHATA JUIA KOTJIOB IapONPOM3BOAMTENLHOCTEIO Oosice 25 T/4, paboTAIOMKUX HA CEPHUCTOM
MasyTe, Oypeix yriusx u yrie mapka API ¢ pacxogom mapa Ha xkexktop 1500kr/4 npu masnennn 1,37 MIla (14
kre/em?) u Temmeparype 280 - 330 €;
pacxoj TOILIMBA HA PACTOINKY MPHHSAT KMCXOIS W3 CIEIYIOIIEr0 YHCia PacTOmoK B roJ: 6 mocie mpocTos
JUTATENILHOCTHIO 10 124, 3 -mocie npocTos AIUTeIbHOCTRIO Oonee 12 ;
pacxoa mapa Ha Kajgopugepsl U MOJOrPEBa BO3MyXa Mepej BO3IyXOIOAOrpeBaTeieM MPeAyCMOTPEH [Uis
KOTJIOB MAPONPOU3BOIUTEILHOCTRIO 25 T/4 1 Bhlllle ¥ pabOTAONMX HA CEPHHUCTOM Ma3yTe, OYphIX YIIISIX U yriie

2. HpI/I HaJIMYUU pE3CPBHOIO TOIJIMBA B KOTEJIbHOI CJICAYCT AOMOJHUTECIbHO YYECTh pacxod TCIlJia Ha MOAOTPEB

HOpMBI IIJIOTHOCTH TCIIJIOBOI'O ITOTOKA AJIA TCIIJIOBBIX ceTeﬁ, ITPOJIOKCHHBIX B HCIIPOXOJHBIX

KaHaJlax

HopMma miioTHOCTH TEMIOBOTO MOTOKA JUIs IBYXTPYOHBIX BOISHBIX TEIUIOBBIX CETEH MPH MPOKIIAIKE B
HENPOXOIHBIX KaHanax, Br/M [kxan/(4-Mm)]

Huametp U1 ISt ISt s
CyMMapHas CyMMapHas cyMMapHas
TpyOompoBozaa, obpaTHOTO MOJAIOIIETO i MOJAIOIIETO i TOIAOLIETO o1
MM TpyOOIpoBoOIa|TPYOOIIpOBOAA MBYXTpyGHO TpyOompoBoIa IBYXTPYGHOH TpyOompoBoaa IBYXTpyGHOH
B s | £ 2 g5 g | mpormaman | £7° _ g0 o | mpowmaman | £ _ 4 0 o| mporcaz
1 2 3 4 5 6 7 8

32 23,2 (20) 29,1 (25) 52,3 (45) 37,2 (32) 60,5 (52) 44,2 (38) 67,4 (58)

57 29,1 (25) 36,1 (31) 65,2 (56) 46,5 (40) 75,6 (65) 54,7 (47) 83,8 (72)

76 33,7 (29) 40,7 (35) 74,4 (64) 52,3 (45) 86,0 (74) 61,6 (53) 95,3 (82)
89 36,1 (31) 44,2 (38) 80,3 (69) 57,0 (49) 93,1 (80) 66,3 (57) 102,4 (88)
108 39,5 (341 48,8 (42) 88,3 (76) 62,8 (54) 102,3(88) | 72,1 (62) 111,6 (96)
159 48,8 (42) 60,5 (52) 109,3(94) | 75,6 (65) | 124,4 (107)| 87,2 (75) 136, (117)
219 59,3 (51) 72,1(62) | 131,4(113)] 91,9 (79) | 151,2 (130)] 105,8 (91) | 165,1 (142)
273 69,8 (60) 83,7 (72) | 153,5(132)| 104,7 (90) | 174,5 (150)| 119,8 (103)| 189,6 (163)
377 88,4 (76) - - 124,4 (107)| 212,8 (183)| 146,5 (126) | 234,9 (202)
426 95,4 (82) - - 140,7 (121)| 236,1 (203)| 159,3 (137) | 254,7 (219)
478 105,8 (91) - - 153,5 (132) | 259,3 (223)| 174,5 (150) | 280,3 (241)
529 117,5 (101) - - 165,1 (142)| 282,6 (243)| 186,1 (160) | 303,6 (261)
630 132,6 (114) - - 189,6 (163) | 322,2 (277)| 214,0 (184) | 345,6 (298)

IHpumeuanus: 1. PacyeTHbIC CPEIHETOIOBBIC TEMIIEPATYPHI BOIBI B BOASHBIX TEILIOBBIX ceTsx 65, 90, 110C
COOTBETCTBYIOT TeMIieparypHbiM rpadukam 95 - 70, 150 - 70, 180 - 7@?
2. IIpoMeKyTOUHBIE 3HAYEHUS] HOPM IUIOTHOCTH TEIUIOBOTO MOTOKA CJIELYET ONPENEISTh HHTEPIIOJIALKEN.

Tabmuua 9
HOpMBI IINIOTHOCTH TEIIJIOBOTI'O ITOTOKA IJISI IOABEMHBIX TCIIJIOBBIX cereit npu OecKaHaILHOMI
IPOKJIaIKe
HopMbl MIOTHOCTH TEMIOBOTO MOTOKA ISl ABYXTPYOHBIX BOISHBIX TEIUIOBBIX CETESH MPU
Jinaverp OeckaHapHON npokiaake, Br/m [kan/(u-m)]
TpyGomporoza, | MIOAARMETO | 1A o0paTHOTO| CyMMapHas | st IOJQFOMIETO | AT 06PaTHOTO S —
MM TpyOompoBoia | TpyoOIIpoBoaa s TpyOompoBoaa | TpyOOmpoBOaa TBYXTpyGHOM
gepe g ABYXTPYOHOM |  yepe o HpoKTAKH
© =65T © =50T | mnpoknauku = =90T e =50T
1 2 3 4 5 6 7
32 22,0 (19) 18,6 (16) 40,6 (35) 31,4 (27) 18,6 (16) 50,0 (43)
57 27,9 (24) 23,3 (20) 51,2 (44) 38,4 (33) 23,3 (20) 61,7 (53)
76 30,2 (26) 25,6 (22) 55,8 (48) 40,7 (35) 25,6 (22) 66,3 (57)
89 32,6 (28) 26,7 (23) 59,3 (51) 43,0 (37) 25,6 (22) 68,6 (59)
108 34,9 (30) 29,1 (25) 62,8 (54) 46,5 (40) 29,1 (25) 75,6 (65)
133 38,4 (33) 32,6 (28) 71,0 (61) 51,2 (44) 32,6 (28) 83,8 (72)
159 40,7 (35) 36,1 (31) 76,8 (66) 54,7 (47) 33,7 (29) 88,4 (76)




HopMBI MIIOTHOCTH TETUIOBOTO MOTOKA ISl ABYXTPYOHBIX BOJSHBIX TEIUIOBBIX CETEH MpH
Jnaverp OeckaHabHOU mpokianke, Br/M [kan/(4-m)]
TpyGonpoBoa, | 1 MIOAAIOLETO | 1Lt o0paTHOro| CyMMapHas | uIsi HOJAOILETO | st OOPATHOIO CyMMapHas
MM TpyOOnpoBOa | TpyOOIpOBOAa ans TpyOOnpoBOJa | TPyOOIpOBOIA TByXTpyGHOH
yee gere ABYXTPYOHOM | v fore HpoKIAKKI
* =65T » =50C | mnpoxmamku e =90C = =50CT
219 47,7 (41) 46,5 (40) 94,2 (81) 70,9 (61) 46,5 (40) 117,4 (101)
273 62,8 (54) 53,5 (46) 116,3 (100) 79,1 (68) 51,2 (44) 130,3 (112)
325 69,8 (60) 59,3 (51) 129,1 (111) 87,2 (75) 58,2 (50) 145,4 (125)
377 - - - 96,5 (83) 62,8 (54) 159,3 (137)
426 - - - 102,3 (88) 67,5 (58) 169,8 (146)
478 - - - 108,2 (93) 72,1 (62) 180,3 (155)
529 - - 114,0 (98) 76,8 (66) 191,8 (164)
630 - - - 131,4 (113) 89,6 (77) 221,0 (190)
IHlpumeuanue.CMm. npumedanne K Ta0. 8.
Tabnuua 10
HOpMI)I IIJIOTHOCTH TCIIJIOBOT'O IMMOTOKA AJIA TCIIJIOIIPOBOAOB, PaCIIOJIOKECHHBIX Ha OTKPBITOM
BO3/yXE
Juametp Hopma nioTHOCTH TeMmI0BOIO MOTOKA AJIst TEIUIONPOBO/IOB, PACIIONIOKESHHBIX HA OTKPBITOM
TpyOomposozaa, Bo3ayxe, Br/m [kkan/(4-m)], npu cpenneit Temneparype TemioHocutens, °C
MM 50 65 75 100 125 150
1 2 3 4 5 6 7
48 19,8 (17) 23,3 (20) 26,7 (23) 32,6 (28) 41,9 (36) 51,2 (44)
57 22,1 (19) 27,9 (24) 30,2 (26) 38,4 (33) 47,7 (41) 57,0 (49)
76 24,4 (21) 30,2 (26) 33,7 (29) 43,0 (37) 54,7 (47) 65,1 (56)
89 27,9 (24) 33,7 (29) 38,4 (33) 47,7 (41) 59,3 (51) 70,9 (61)
108 30,2 (26) 37,2 (32) 41,9 (36) 53,5 (46) 66,3 (57) 77,9 (67)
133 34,9 (30) 41,9 (36) 47,7 (41) 59,3 (51) 73,3 (63) 86,1 (74)
159 38,4 (33) 46,5 (40) 52,3 (45) 66,3 (57) 81,4 (70) 95,4 (82)
219 46,5 (40) 57,0 (49) 64,0 (55) 81,4 (70) 98,9 (85) 115,1 (99)
273 53,5 (46) 65,1 (56) 73,3 (63) 91,9 (79) 110,5 (95) 127,9 (110)
325 61,6 (53) 74,4 (64) 82,6 (71) 102,3 (88) 122,1 (105) | 141,9 (122)
377 68,6 (59) 82,6 (71) 91,9 (79) 114,0 (98) 136,1 (117) | 157,0 (135)
426 75,6 (65) 89,6 (77) 100,0 (86) 123,3 (106) | 147,7 (127) | 171,0 (147)
478 81,4 (70) 97,7 (84) 108,2 (93) 133,7 (115) | 158,2(136) | 181,4 (156)
529 88,4 (76) 104,7 (90) 116,0 (100) | 144,2(124) | 171,0(147) | 197,7 (170)
630 102,3 (88) 121,0 (104) | 133,7 (115) | 164,0(141) | 194,2 (167) | 223,3 (192)
720 114,0 (98) 133,7 (115) | 147,7 (127) | 181,4(156) | 214,0(184) | 245,4 (211)

llpumeuwanus:

1. Hopmbl mioTHOCTH

TCIUIOBOT'O IIOTOKAa OIMPCACIICHBI

TeMIIepaType OKpyKarolei cpejbl 3a nepuoj pabotst 5 °C.

2. HpOMC)KyTO‘{HBIC 3HAYCHMUSA HOPM IJIOTHOCTH TETIJIOBOT'O IIOTOKA CICAYET ONPEACIIATH HHTCpHOHHHHCﬁ.

Ipu cpenHeil pacueTHOU

Tabmuma 11
HOpMBI IIJIOTHOCTH TCILIOBOT'O IMOTOKA AJIS TCIIJIOIIPOBOAOB, paCIlIOJIOKCHHBIX BHYTPHU
IIOMEIICHUI
Juametp HopMa mioTHOCTH TEIIOBOT0 MOTOKA AJIS TEIUIONPOBOIOB, PACIIONOKEHHBIX BHYTPH
TpyOompoBozaa, nomeuieHuit, Br/m [kxan/(4:Mm)], npu cpenneii Temneparype TemioHocutens, °C
MM 50 75 100 125 150
1 2 3 4 5 6
32 13,2 (12) 23,2 (20) 32,6 (28) 40,7 (35) 50,0 (43)
48 15,1 (13) 25,6 (22) 36,1 (31) 46,5 (40) 57,0 (49)
57 16,3 (14) 26,7 (23) 37,2 (32) 50,0 (43) 61,6 (53)
76 17,4 (15) 30,2 (26) 43,0 (37) 57,0 (49) 67,5 (58)
89 18,6 (16) 31,4 (27) 45,4 (39) 60,5 (52) 72,1 (62)
108 25,6 (22) 39,5 (34) 52,3 (45) 66,3 (57) 79,1 (68)
133 31,4 (27) 46,3 (40) 61,6 (53) 75,6 (65) 88,4 (76)
159 36,1 (31) 52,3 (45) 69,8 (60) 83,7 (72) 97,7 (84)




Juametp HopMa mIoTHOCTH TETIOBOTO MTOTOKA IS TEIUIOIPOBOIOB, PACTION0KEHHBIX BHYTPH
TpyboIpoBoa, nomemnenuit, Br/m [kxan/(a-m)], npu cpenneii Temueparype Temionocurens, °C
MM 50 75 100 125 150
194 40,7 (35) 58,2 (50) 76,8 (66) 93,0 (80) 108,2 (93)
219 44,2 (38) 60,5 (52) 81,4 (70) 98,9 (85) 116,3 (190)
273 48,8 (42) 68,6 (59) 90,7 (78) 110,5 (95) 129,1 (111)
325 52,3 (45) 70,9 (61) 98,9 (85) 121,0 (104) 141,9 (122)
Hpumeuanusn: 1. HopMmbl IUIOTHOCTH TEIUIOBOTO IIOTOKA OMNpeAENieHbl TPH CpPeTHEH pacueTHOM

TEMIIepaType OKPYIKaroIei cpeabl 3a mepuo padotsr 25 C.

2. TIpoMexyTOUHBIE 3HAYCHUsI HOPM TUIOTHOCTH TEILUIOBOTO MOTOKA CICAYET ONPEessITh HHTEPIOISIHEH.

Tabmuma 12
Cpennsist TeMnepaTrypa rpyHTa 1Jisi HEKOTOPBIX TOPOJIOB
Cpennsis TeMriepaTtypa rpynta, °C, ajis nepuoaa
SUMHSIS JICTHSIS rooBast
HaumenoBanue ropoaos
Ha TIIyOWHE, M
0,8 1,6 0,8 1,6 0,8 1,6
Bpecr 1,2 3,1 19,1 16,4 9,7 9,6
Bbexernk 0,5 1,9 17,4 15,4 8,3 8,2
Bomorma 1,0 2,0 13,2 10,9 5,9 5,9
Bosnrorpan -1,9 0,7 23,7 19,5 10,1 10,2
ExatepunOypr 0,75 2,7 12 9,1 6,0 5,5
HBaHoBO -0,1 1,3 15 13,3 6,2 6,3
MockBa 1,0 1,6 14,4 13,4 6,5 6,5
Open 0 1,8 17,2 14,8 7,5 7,6
Openbypr -1,1 1,9 15,6 12,5 6,8 7,1
Pocros-Ha-J{oHy 0,8 4.8 20,2 16,6 10,4 10,7
Cankr-IlerepOypr -2,5 0,7 16,3 13,7 5,4 5,9
Tabmuma 13

HopMbI MJI0THOCTH TEIJIOBOTO MOTOKA AJI M30JIMPOBAHHON apMaTypbl B TOMEIICHUSIX

Huamerp Hopma 110THOCTH TEIIOBOTO TOTOKA Yepe3 N30JMPOBAHHYIO TOBEPXHOCTh APMAaTYPhI B
YCIOBHOTO nomenenusx npu t; = 25 T na oany exununity, Bt [kkan/d4]
npoxoaa Wzomsust maypoM Tomauaoi 70 - 100| Mactuunas uzossiaus Toamuaoi 70 - 100mm. CoopHo-
TpyOOTpOBOIa, MM, 00epTKa H30JSAITHOHHBIMHI pa3bopHBIe MeTaITHIeCKre QYTIIIPHI C BKIAABIIIAMH U3
MM matepuagamu ToamuHoi 70 - 100mm MUHEPAILHOW BaThI IO METAUIMICCKHH KOKYX
50 136 (117) 116 (100)
100 186 (160) 162 (140)
200 302 (260) 262 (226)
300 432 (390) 394 (340)
Ipumeuanue. HopMbl IIIOTHOCTH TEIIOBOTO MOTOKA PACCUMTaHbI IJisl Temreparypsl Teruionocutens 100
°C.
Tabnuma 14
DKBUBAJICHTHAS JUIMHA U30JIMPOBAHHOTO TPYOOTIPOBOAA /ISl OTHON €IMHUIIBI apMaTYPhI
DKBUBAJICHTHAS JJIMHA U30JIMPOBAHHOTO Tpybomposoaa |, M, npu
XapakTepucTHKA U30JISAIUH aPMATYPhI YCJIOBHOM JIHAMETpPE
o0 0,1m 10 0,5m
HewuzonupoBannas 6,7 7,2
W3onupoBanHas Ha 3/4 Bceil HOBEpXHOCTH 2,5 51
Taomuma 15

Pacxozp! Teria HeM30IMPOBAHHBIMHU (hIaHLIAMHU

Pasnocts Temneparyp

Hapy»XHOW TIOBEPXHOCTHIO TPYOBI

MEXAY

Hopma nioTHOCTH TEMIOBOTO MOTOKA C HOBEPXHOCTH HEU30JIMPOBAHHBIX
¢nannes (onna mapa), Bt [kkan/y], npu ycaoBHOM npoxoje TpyOOnpoBoaa, MM




70 100 150 200 250 300
75 122 (105) | 157 (135) | 232 (199) | 308 (265) | 383 (329) | 453 (390)
100 174 (150) | 232 (199) | 348 (299) | 465 (400) | 580 (499) | 696 (598)
125 244 (210) | 325 (279) | 476 (409) | 639 (549) | 790 (679) | 952 (819)
Taomuua 16

TexHuUeckne XapakTepUCTUKU MaTepPUaIOB, IPUMEHAEMBIX JUIsl U30JISILIUU TPYOOIIPOBOIOB, MIPH
OecKaHaIbHOM POKIIAIKE

VenoBHBIi Mpoxos Cpemsis TennonpoBOgHOCTH CYXOTO
TemTon30IAIIMOHHBIA MaTepra 3 marepuana, Br/(m-°C)
TpyOONpoBoaa, MM | TIOTHOCTB, KI/M [/ (a-u-°C)]
ApmoneHo0eToH 150 - 800 350 - 450 0,105 - 0,13 (0,09 - 0,11)
Burymonepnut 50 - 400 450 - 550 0,11 -0,13 (0,09 - 0,11)
Butymokepam3ut Jo 500 600 0,13 (0,11)
BuTyMOBEpMUKYIHUT Jo 500 600 0,13 (0,11)
[TenononumepOeToH 100 - 400 60 - 80 0,07 (0,06)
®DenounbHbIN nopomiacT OJI MOHOIUTHBIH Jo 1000 100 0,05 (0,043)
Tadomuma 17
KoaddunmeHnT yBnaxHeHHsI TETIIOU30ISIIMOHHOTO CIIOSI TPYOOTpoBOIa IpH OeCKaHATBHON
MIPOKJIA/IKE
Koaddrmument yBnaxuaenus K
Tenmon30mAnOHHBIA MaTepHra Tun rpysTta mo T'OCT 25100-82
MaJIOBJIAXKHBIH BJIAXKHBIH HaCBIIIEHHBIA BOIOM
ApmMoneHoOeTOH 1,15 1,25 1,4
butymomnepiut 1,1 1,15 1,3
butymokepam3uT 1,1 1,15 1,25
BHUTYMOBEPMHKYJIHT 1,1 1,15 1,3
TlenomoaumepoeToH 1,05 1,1 1,15
®DenonpHBIN ToporuiacT OJI MOHONMHUTHEII 1,05 1,1 1,15
[Nenononuyperan 1 1,05 1,1
Ta6numa 18
TermmonpoBOAHOCTh TPYHTA
Pacuernas TennonpoBoHOCTH
Kiaccudpukanus Bua rpynTa Cpennsis HHOTHOCTBS ABCOOTHAS prHTal,DBT I(m-°C)
0 BIIAYKHOCTH CYyXOTO TPYyHTa, KI/M BIaKHOCTS, % [/ (- “C)\
1 2 3 4 5
Cyxoi [ TMHKUCTBIC U CYTITHHKA 1600 0,87 (0,75)
2000 5 1,74 (1,5)
Ilecku u necyaHslie 1600 5 1,11 (0,85)
2000 2,03 (1,75)
CkaJpHbIE 2000 5 2,03 (1,75)
2400 1 2,33 (2,0)
Brnaxusiii I'MuHUCTBIC M CYTTIMHKA 1600 20 1,74 (1,5)
2000 10 2,56 (2,2)
Ilecku u necuanble 1600 15 1,92 (1,65)
2000 5 3,2 (2,75)
CkaJjibHbIE 2000 8 2,73 (2,35)
2400 3 3,48 (3,0)
Hacpimennsi ['muHuUCTBIC U CYTIIMHKH 1600 23,8 1,86 (1,6)
BOJIOH 2000 11,5 2,67 (2,3)
Ilecku u necuanble 1600 23,8 2,44 (2,1)
2000 11,5 3,37 (2,9)
CkaJjbHbIE 2000 11,5 3,37 (2,9)
2400 3,3 5,11 (4,4)




MNPUJIIOKEHHUE 3

Ta0auubl AJ151 onpeaeieHUsi NOTPEOHOr0 KOJIUYeCTBA TOIJIMBA HA BHIPA0OTKY TeNJIOThI

Tabmuma 1
MakcumanbHO-IOMyCTUMBIE TTOTEPH TBEPOTO TOILTHMBa, %0
Bup ronmusa
HaumenoBanue oneparuu Kamennsiit | YronpHas Bypsrit KyckoBoii | ®pesepHblii
YTOJIb MeJI0Yb YTOJIb Topd TOpd
JKee3H010pOKHBIE IIEPEBO3KH 0,8 1,0 0,8 0,6 1,25
Pasrpyska Barona 0,1 0,2 0,2 0,15 0,5
Tlpu CKJIaICKUX MEPEMEIIEHISIX 0,2 0,3 0,3 0,15 0,5
XpaHEHHE Ha CKJIAJIEC B TCUCHHME OJHOTO T0/1a 0,2 0,3 0,5 2,0 3,0
TTomaua co ckiaga B KOTEIbHYIO - 0,1 0,2 0,1 0,3
Tabnuma 2
[Torepu TonoyHoro mazyra
HanmMeHnoBanue onepanuu IToteps, %
TlepeBo3Ka B JKEIE3HOAOPOIKHBIX IUCTEPHAX 0,04
[Ipuem Ha xene3HOit Jopore 1 U3 aBTOLMCTEPH B 3ariy0JIeHHbIC KeJIe300€TOHHbIC U Ha3eMHbIC 0,021
METAUTMYECKHE Pe3epByaphl
XpaHeHHe B pe3epByapHBIX eMKOCTSX (1 Kr/M” IOBEPXHOCTH HCTIAPSHHS B MECSILY)’
pe3epByapsl 3ariy0IeHHBIE, KEIe300€ TOHHBIC 0,03
pe3epByaphl HA3EMHBIC, METAJUTHICCKUE 0,006
Tabnuma 3

HopMsI pacxoaa yclioBHOTO TOIUIMBA ISl KOTJI0ArperaToB Ha HOMUHAJILHOW Harpyske

Tun KoTJioarperara

Hopma pacxoja yCJIOBHOIO TOILIMBA [JIs KOTJI0AarPEraToB Ha
HOMHUHAJILHOU Harpyske, kr y.1./[' JIx (kr y.1./['kan), npu paboTe Ha

rase KHIKOM KaMEHHOM YTJIe OypoM yrie
TOTLTHBE
1 2 3 4 5
ITAPOBBIE

I'M50-1,I'M50-14,'M50-14/250 37,4 (156,6) 37,6 (157,7) - -
K35-40,TI135-Y, TII-35 - - 38,7 (162) 38,9 (163,0)
TII-35 - 37,0 (155) - -
b35-40,TC-35-Y - - - 40,3 (168,7)
JIM3 (3071/4) 36,0 (151,0) - - -
TII-40 36,6 (153,5) 36,9 (154,8) - -
b-25-19'M, B25-14'M, b25-251I'M 36,9 (154,7) 37,6 (157,5) - -
C¥Y20-39,TC20-M, TC20-Y, TI120-Y - - 39,7 (166,4) 40,6 (170,0)
TII-20 36,9 (154,7) - - -
TC-20 37,0 (155,0) 37,1 (155,4) - -
JKBP 20-13 37,5 (157,1) 38,3 (160,4) 41,7 (174,6) 45,1 (189,0)
JKBP 10-13 37,6 (157,6) 38,2 (160,1) 41,7 (174,6) 45,1 (189,0)
JIKBP 6,5-13 37,7 (158,1) 38,2 (160,1) 41,7 (174,6) 45,1 (189,0)
JKBP 4-3 37,9 (158,1) 38,2 (160,1) 41,7 (174,8) 45,1 (189,0)
JIKBP 2,5-3 38,3 (160,3) 38,3 (160,4) 41,9 (175,4) 45,2 (189,2)
JKB 10-13 38,4 (161,0) 39,9 (167,2) 44,8 (187,9) -
JIKB 6,5-13 38,7 (162,0) 39,9 (167,2) 45,3 (189,6) -
JKB 4-13 38,8 (162,6) 40,0 (167,4) 45,3 (189,8) -
JIKB 2-8 38,9 (163,0) 40,0 (167,7) 45,4 (190,0) -
JE 25-4,KE 25-14 37,2 (155,9) 37,9 (158,8) 39,7 (166,2) 40,0 (167,5)
JE 16-14 37,6 (157,5) 38,8 (162,6) - -
JE 10-14 KE 10-14 37,4 (156,9) 38,4 (161,0) 42,6 (178,3) 42,9 (179,6)
JIE 6,5-14 KE 6,5-14 37,9 (158,9) 38,9 (163,0) 42,6 (178,3) 42,9 (179,6)
JIE 4-14 KE 4-14 38,2 (160,1) 39,1 (163,9) 42,6 (178,3) 42,9 (179,6)
KE 2,5-14 - - 42,6 (178,3) 42,9 (179,6)




Tun KoTJIoarperara

Hopma pacxoja yCJIOBHOIO TOILIMBA [JIs KOTJI0arpEraroB Ha
HOMHHAJIbHOH Harpyske, Kr y.1./['JIx (kr y.t./['kan), npu pabote Ha

rase KHIKOM KaMEHHOM YTJIe Oypom yrie
TOIUIHBE
Ilyxoga, 1/4: -
12 39,1 (164,0) - - -
9,5 -
39,3 (164,8) - - -
7,5 -
39,4 (165,2) - - -
55 -
39,6 (166,0) - - -
4,7 -
40,0 (167,4) - - -
2 -
41,6 (174,5) - - -
HIBA-7 39,2 (164,3) | 40,0(168,0) | 41,0(171,9) | 44,2 (183)5)
40,0 (167,5) | 41,2 (172,5) - -
IBA-5 39,3(164,5) | 40,0(168,0) | 41,4(173.6) | 44,2 (185,1)
40,2 (168,8 41,6 (174,3) | 44,4(186,0) | 45,8 (192,0)
IBA-3 39,3(164,5) | 40,1(168,0) | 41,9(175,5) | 44,7 (187,2)
40,4 (169,5) | 42,0(176,0) | 45,4 (190,2) 46,8 (96,0)
KPIII-4 -
40,4 (169,4) - - -
babxok-Buibpkoke
(2,5-7,5-4,51/4) 39,9 (167,0) | 40,6 (170,0) - -
BB/J] 4-13 37,5 (157,1) 38,3 (160,5) - -
40,4 (169,3) | 40,5(170,0)
JlaHKAUMPCKHUI 39,3(165,0) | 41,3(173,1) 50,1 (210,0) 55,0 (230,3)
KopuBammiickuit 39,3(165,0) | 41,3(173,1) | 48,7 (204,0) 54,9 (230,6)
E 1/9;E 0,8/9;E 0,4/9 39,6 (166,0) | 41,6 (174,1) | 47,6 (199,4) | 48,7 (204,0)
TM3-1/8 40,7 (170,6) - 62,0 (260,0) -
MM3-0,8/8 40,8 (170,8) - 62,3 (261,0) -
BI'/1-28/8 40,7 (170,4) -
- - 59,8 (250,5) -
M3K 41,9 (175,7) | 43,0 (180,1) - -
BOJIOT'PEMHBIE
I1TBM100,BI’'M100 37,6 (157,6) 38,0 (159,1) - -
IITBM50, KBI'M50 38,3 (160,5) 39,1 (163,9) - -
IITBM30,KBI'M30,KBTC30,KBTCB30 37,4 (156,8) 38,8 (162,7) | 42,3(177,3) | 41,8 (175,3)
KBI'M20,KBTC20,KBTCB20 37,8 (158,4) 39,4 (164,9) | 42,2(177,0) | 41,2(172,8)
KBI'M10,KBTC10,KBTCB10 37,8 (158,4) 39,4 (164,9) | 42,2(177,0) | 41,2(172,8)
KBI'M-6,5,KBTC-6,5,KBTC-4, KBI'M-4 37,5 (157,3) 39,3(164,8) | 41,6 (174,2) | 41,7 (175,0)
TBI 40,1 (168,0) | 41,6 (174,2) - -
CekunoHHsle yyrynHbie u ctamshbie (HP-| 41,3 (173,1) 42,6 (178,5) 50,9 (213,2) 56,8 (238,0)
18, HUMCTY-5u 1p.)

IIpumeuanusa:l.B3HameHaTene IpUBEACHE HOPMBI Ul KOTJIOB OET XBOCTOBBIX IIOBEPXHOCTEH HarpeBa.
2. Tlpu HanM4YMu pPE3EPBHOIO TOIUIMBA B KOTEJIbHOH Yy/eNbHbIE HOPMBI pacxoja TOIUIMBA B KOTEJIbHOU
ompenensoT AupGHEepeHIINPOBAHHO B 3aBHCUMOCTH OT MPOJOJDKHTEIBHOCTH PAabOTHl KOTENbHOW Ha PEe3epBHOM

TOILINUBE.

Tabnuma 4
3navenus kodhdunreHToB Ki 111 HEKOTOPHIX KOTJIOArPETaTOB B 3aBUCUMOCTH OT CTEIICHU
HarpyskKu

Tun xotimoarperara Tormmso Harpyska, % HoMuHaLHO%
P 20 80 70 60 50 40
1 2 3 4 5 6 7 8
ITAPOBBIE
I'M-50-1 | ©r | 099 | 0997 | 099 | 099 | 0998 | 1,0




Harpyska, % HoMUHAIBEHOM

Tun koTnoarperara TommmBo 90 80 70 60 50 20
M 0,999 0,997 0,996 0,996 0,997 1,001
TII-35-Y KY 1,0 1,001 1,005 1,009 1,015 1,022
BY 0,997 0,996 1,0 1,005 1,009 1,014
TI1-35 M 1,0 1,001 1,002 1,005 1,008 1,011
TII-30 r 0,999 0,999 1,0 1,0 1,002 1,007
M 0,995 0,993 0,99 0,99 0,993 1,001
JIM3 (3071/4) r 0,997 0,996 0,995 0,996 1,001 1,011
BM-25-15 r 0,999 0,999 1,0 1,001 1,003 1,007
M 0,999 0,999 0,999 1,0 1,001 1,004
TC-20 r 1,0 1,001 1,002 1,007 1,012 1,017
M 1,002 1,006 1,011 1,016 1,021 1,028
TI1-20 r 0,999 0,998 0,998 0,999 0,999 1,0
CVY-20-39 KY 1,003 1,008 1,018 1,029 1,041 1,054
CVY-15-39 r 1,003 1,009 1,015 1,021 1,027 1,035
JIKBP-20-13 r 1,004 1,011 1,018 1,026 1,032 1,037
M 0,995 0,99 0,99 0,995 1,0 1,005
KY 0,987 0,954 0,94 0,935 0,944 0,962
JKBP-10-13 r 0,907 0,996 0,996 0,998 0,999 1,001
M 0,996 0,993 0,991 0,992 0,994 0,998
JIKBP-6,5-13 r 0,993 0,988 0,993 0,997 1,003 1,011
M 0,999 0,998 0,999 1,002 1,007 1,014
JIKBP-4-13 r 1,0 1,0 1,001 1,002 1,008 1,02
M 0,997 0,994 0,992 0,991 0,991 0,994
JKBP-2,5-13 r 1,0 1,0 1,001 1,005 1,011 1,019
IIBA-7 r 0,998 0,995 0,993 0,994 0,995 0,999
M 0,998 0,997 0,998 1,0 1,003 1,008
IIBA-5 r 0,999 0,999 1,0 1,001 1,001 1,003
M 1,001 1,002 1,003 1,005 1,007 1,011
IIBA-3 r 1,002 1,005 1,008 1,012 1,017 1,024
M 1,002 1,006 1,009 1,018 1,03 1,044
Ilyxoga, 1/4:
12 r 0,998 0,906 0,995 0,994 0,993 0,992
9,5 r 0,998 0,996 0,996 0,996 0,998 1,001
7,5 r 0,999 0,999 0,999 0,999 1,0 1,002
4,7 r 1,001 1,002 1,003 1,007 1,012 1,019
3,8 r 0,999 0,999 1,0 1,004 1,011 1,03
3,2 r 1,001 1,003 1,007 1,015 1,025 1,04
2,0 r 1,002 1,007 1,012 1,018 1,024 1,033
JlaHKAIIUPCKHIA, T/d;
3,7 r 1,003 1,007 1,012 1,018 1,026 1,036
2,5 r 1,001 1,005 1,01 1,016 1,024 1,036
KPIII-4 r 1,001 1,002 1,004 1,007 1,011 1,019
BBJI-4-13 r 1,0 1,001 1,003 1,005 1,008 1,012
TM3-1/8 r 1,001 1,005 1,009 1,015 1,023 10,34
BI'/1-28/8 r 1,001 1,003 1,007 1,015 1,027 1,04
MM3-0,8/8 r 1,005 1,012 1,023 1,036 1,05 1,065
BOJIOT' PEHBIE
IITBM-100 r 0,997 0,994 0,992 0,989 0,988 0,988
M 0,909 0,999 1,0 1,001 1,002 1,004
IITBM-50 r 0,997 0,994 0,992 0,99 0,988 0,988
M 0,997 0,994 0,99 0,988 0,987 0,988
TBI'M-30 r 0,96 0,992 0,987 0,985 0,983 0,982
IITBM-30-MC r 0,997 0,995 0,993 0,991 0,988 0,986
TBI' r 1,002 1,005 1,008 1,011 1,017 1,023
M 1,0 0,994 0,988 0,986 0,987 1,002
CeKIMOHHbIE YyT'YHHBIC u r 0,996 0,994 0,993 0,994 0,996 0,998
cranpuele (HP-18, HUHUCTY-5 M 0,999 0,999 1,0 1,004 1,011 1,03
¥ p.) KY 1,003 1,007 1,012 1,018 1,026 1,036




Tun xoTimoarperata TomumBo Harpysxa, % nowmiabuoi
90 80 70 60 50 40
BY 1,005 1,012 1,023 1,036 1,05 1,065
IHpumeuanue:l -ra3, M - masyt, KY - xameHHbIid yrosb, BY - Oypbrit yromib.
Taomuma 5
VY nenpHbIN pacxo]l TOIUIMBA Ha BEIPAaOOTKY 1 T HOpManbHOTO napa
KIIJ VY nenbHblil pacxon KIIJI VY nenbHblil pacxon KIIJI VY nenbHblil pacxon
KOTEIFHOTO TOTUTHBA, KT y.T./T KOTEIFHOTO TOIUTHBA, KT y.T./T | KOTENBHOTO |  TOIUIMBA, KT y.T./T
arperata, %| HOpPMaJIBHOTO Mapa arperata, % | HopmanpHOTO mapa |arperara, %| HOPMaJIBHOTO IMapa
1 2 3 4 5 6
50 182,80 66 138,48 82 111,46
51 179,21 67 136,41 83 110,12
52 175,76 68 134,41 84 108,80
53 172,45 69 132,46 85 107,52
54 169,25 70 130,57 86 106,27
55 166,18 71 128,73 87 105,05
56 163,21 72 126,94 88 103,86
57 160,35 73 125,20 89 102,69
58 157,58 74 123,51 90 101,55
59 154,91 75 121,86 91 100,43
60 152,33 76 120,26 92 99,34
61 149,83 77 118,70 93 98,27
62 147,41 78 117,17 94 97,23
63 145,07 79 115,69 95 96,21
64 142,81 80 114,25 96 95,05
65 140,61 81 112,83 97 94,07
Tabnuia 6
VY ienbHbI pacxoj TOTUIMBA HA PACTOIKY KOTJIa
[Tnomans VY enbHBIH pacxo YCIOBHOTO TOTUIMBA HAa PACTOIKY KOT/A (KT Y.T.) IPH [UTHTEIBHOCTH
MTOBEPXHOCTH OCTaHOBKH, 4
HATPEBA KOTJIA, M° 2 6 12 18 24 48 6osiee 48
Jo 50 10 25 50 75 100 200 300
51 -100 17 50 100 150 200 400 600
101 - 200 34 100 200 300 400 800 1200
201 - 300 52 150 300 450 600 1200 1800
301 - 400 68 200 400 600 800 1600 2400
401 - 500 85 250 500 750 1000 2000 3000

Hpumevanus: 1. JUs KOTIOB C IUIOMABI0 MOBEPXHOCTH Harpesa Gomee 500 M° Ha PacTONKy MoCie
CYTOYHOTO OCTaHOBA PacXoJI TOIUINBA paBEH IBYXYaCOBOMY PacXoy TOIUIMBA P €T0 MOJTHOM 3arpy3Ke.

2. HopMma pacxojia ApoB Ha PaCTONKY KOTJIA PHHUMAeTCs 1 M Ha CE30H.

3. Yucio pacromnok omnpezaeisercs rpahukomM paboT Mo peMOHTaM M 00CIY)KUBAHUIO KOTJIOB, TEXHOJIOTHYECKHM

MPOIIECCOM U MPOU3BOACTBEHHBIM IJIAHOM Pa0OTHI KOTEIHHOM.

Taomnuma 7
3KBI/IBaJ'IeHTBI JJI HepeBOI[a HaTypaHBHOFO TOIIJINBA B YC.HOBHOC
Kanopuiinsrii Kanopuiinsrii
Bug Tormmsa Bug Tormnsa
SKBHMBAJICHT 2 SKBHMBAJICHT 2
1 2 3 4
Yrous: BpuxeTsl U3 yrieu:
Jonenxuii YKParHCKOTO Oyporo 0,60
CHEKAIOIUNCS 0,92 0aIIKUPCKOTO 0,60
ra3oBbIil 0,85 JOHELIKOTO 0,92
JUIMHHOIIJIAM €HHBIN 0,73 Kuakoe TOIINBO:
anrpauut AC 0,94 Ma3syT TOno4HEI 1,37
IToaMOCKOBHBIHM 0,38 JuzenbHOE 1,45




Kanopuiinbrit Kanopuiinerit
Bun rormsa Bun rormsa
SKBUBAJICHT O SKBUBAJICHT O
BopKyTHHCKHIA 0,86 JlucTrIasaTHOE 1,43
Kuzenosckuii 0,75 T'oproune rassr: Ha 10000m°
YenaOuHCcKuit 0,52 TIpupoaHbIi 1 Oy THBIN 1,20
Kyszuenkuit 0,91 TToxzeMHoOM ra3uuKaum 0,11
Kaparanauuckuit 0,79 KoxkcoBsrit 0,57
DxubacTy3ckuit 0,60 JloMeHHBIIT 0,143
Kancko-aunnckuit 0,49 CXKDKEHHBIN 1,70
YepeMXOBCKHIA 0,82 CrnaHueBsli 0,57
PaiunxuHCKHH 0,46 Topdo:
TIpuMopckuii 0,61 (dhpesepHbIit 0,34
CaxaauHCKUN 0,74 KYCKOBO# 0,40
Cuie3CKuii 0,80 TopbhobprkeTs 0,60
Jlposa 0,27
INPNJIOXEHUE 4

Ta0auubl AJ151 onpeaeJeHUs1 KOJIMYECTBA YJIEKTPOIHEPTrum, TpedyeMoro J1Jisi BbIPA00TKH

TEIJI0TbI

Taomuma 1

VY IenbpHBIN pacxo IEKTPOIHEPIUH Ha TOIIMBOIIPUTOTOBIICHUE, TOIIIMBOIIOAAYY U

30JI0ILIaKOYyJaJICHUEC

MouHocTh KOoTenpHOM, MBT

Y aensHbIH pacxo]] 3JIEKTPOIHEPTHH Ha TOTIMBOIIPHUTOTOBIICHHE, TOTUTUBOIIONAYY H

sosonuiakoypanenne, KBr/MBT (kpr-u/['kan) npu padore

(T'xan/q)

Ha JXUIKOM TOIIINBEC

TBEPAOM TOIIJIMBE

Jlo 5,8 (o 5,0)

0,95 (1,1)

6,02 (7,0)

Ot 5,810 11,6 Ot 5 10 10)

0,91 - 0,95 (1,06 - 1,1)

5,85 - 6,02 (6,8 - 7,0)

Ot 11,610 23,2 Ot 1010 20)

0,86 - 0,91 (1,0 - 1,06)

5,67 - 5,85 (6,6 - 6,8)

Ot 23,2110 34,9 Ot 2010 30)

0,82 - 0,86 (0,95 - 1,0)

55-5,67 (6,4 -6,6)

Cssinte 34,9 Caeiie 30)

0,52 - 0,82 (0,6 - 0,95)

344-55(4,0-6,4

IIpumeuanue. boiee BrICOKHE 3HAUEHHS YIEIBHOTO PAaCcX0/a JIEKTPOIHEPTHH COOTBETCTBYIOT MEHBIINM

3HAYCHHUAM MOIITHOCTHU U HaO60pOT.

Tabauua 2

3HaueHus! HU3IIEeH TeI0Thl CrOPaHUsl, TEOPETUYECKIX 00BEMOB BO3/1yXa U IPOAYKTOB CTOPAHHUS

JJIs1 HCKOTOPBIX BUAOB TOIJIMBA

Tomwmso Mapka | Huzmas Tegnom cropaﬂsns{, TeopeTuueckuii 0GbeM, HM /KT
tormBa | MJDx/kr(m°) [kkan/kr(m’)] | Bozmyxa |mponykTos cropanus
1 2 3 4 5

Teepmoe (yrosn): I 19,59 (4680) 5,16 5,67
Jonenkuit

r 22,02 (5260) 5,83 6,28

A 22,57 (5390) 6,04 6,32

Ky3znenkuit pi| 22,82 (5450) 6,0,2 6,58

r 26,13 (6240) 6,88 7,42

TToaMoCKOBHBII B2 10,43 (2490) 2,94 3,57

Kaparannuuckuit pi| 21,31 (5090) 5,60 6,02

JIbBOBCKO-BoJIBIHCKHI r 21,98 (5250) 5,75 6,23

YenaOUHCKUI pi| 21,52 (5140) 5,67 6,47
Kuakoe (Ma3yr):

MaJIOCEPHHUCTHIN 40,28 (9620) 10,62 11,48

CEPHUCTEHIH 39,73 (9490) 10,45 11,28

BBICOKOCEPHHCTHIN 38,77 (9260) 10,0 10,99

CraBponoiab-MockBa 36,55 (8730) 9,68 10,86

Craspononas-HeBuHHOMBICK-I"pO3HBIH 35,63 (8510) 9,47 10,63

Ile6ennnka-bpsiack-MockBa 37,87 (9045) 9,98 11,19




Tabmuua 3

3HaueHHs K03 (GUIMEHTOB U30BITKA BO3yXa & B TONKE M YXOJAIIUX Ta3axX

Bup Tormmsa a Ay
Teepaoe 1,2-1,25 155-1,6
MasyT, IpupOAHBIN Ta3 1,1 1,4

Taomuua 4

. 3
VY nenbHbIN pacxon 3nekTpo3Heprun Ha nepemeniearne 1000M™ Bo3ayxa MM yXOASIINX T'a30B
TATOYTHEBBIMH YCTAaHOBKAMH

VY nenbHbIN pacxon VY nenvHbIN pacxon
Tun Yacrora JJIEKTPO’HEPIUU Ha Tun Yacrora 3JIEKTPO3HEPIUU Ha
BEHTUJISITOPA, | BpalllCHUS, nepememenne 1000m° | BentuaTopa, | Bpamenus, nepememenne 1000m°
JBIMOcoca 1/vun BO3/lyXa WM YXOSIIUX JBIMOcOca 1/mun BO3JlyXa WJIM YXOJISIIUX
razos, kBr-u/1000m> razos, kBr-u/1000m>
1 2 3 4 5 6
BI-2,5 3000 0,97 BI'IH-19 1000 0,87
BO-2,7 3000 0,65 1500 2,03
B-3,5 3000 1,2 BI'TH-21 1000 1,08
B/IH-8 1000 0,33 A-3,5 1500 0,33
1500 0,8 JH-8 1000 0,26
BH-9 1000 0,40 1500 0,59
1500 0,93 JH-9 1000 0,30
BJH 10 1000 0,54 1500 0,80
1500 1,20 JH-10 1000 0,40
BJH 11,2 1000 0,69 1500 0,95
1500 1,50 JH-11,2 1000 0,53
BAH-12,5 1000 0,82 1500 1,21
1500 1,88 JAH-12,5 1000 0,67
BH-13 1000 0,82 1500 1,50
1500 1,88 JH-13 1000 0,68
B/IH-15 750 0,75 1500 1,52
1000 1,30 JH-15 750 0,59
1500 2,93 1000 1,06
BO-15,5 750 1,37 155 1500 2,40
1000 2,35 750 1,13
BAH-17 750 0,88 1000 1,79
1000 1,60 JAH-17 750 0,75
1500 3,63 1000 1,27
BH-19 750 1,10 1500 3,0
1000 1,91 JH-19 600 0,57
BIH-20 750 0,81 750 0,93
1000 1,48 1000 1,62
B/IH-21 750 1,36 JH-21 600 0,71
1000 2,50 750 1,08
BB/IH-15 1500 2,57 1000 1,96
BB/IH-18 1500 3,78 JOH-22 x 2 600 0,73
BI'IH-15 1000 0,64 750 1,14
1500 1,96 JH-26 x 2 600 1,0
BI'IH-17 1000 0,77 750 1,62
1500 1,55

IHIpumeuanue.YaernpHbIC PACXOIbl ANEKTPOIHEPTUH OIpeIeNicHbI ipy MakcumanbHoM K.I1.J] ycTaHOBKH O
JTAaHHBIM MOCKOBCKOTO BeHTHIISITOpHOTO 3aBosia OAO «MoBeH».

[Torepu 35eKTPO3HEPTUU B CETAX

Taomuma 5

JJIEMEHT CeTH

| Toreps nanpsxenns, % | Hoteps snextpoduepruu, %

Cetb 6 kB




DJIeMEHT CeTH

[ToTteps nanpsokenus, %

IToteps anexTposneprun, %

TTurarenbHas 3,0 2,5
PacnpenenurenbHast 2,0 1
CereBble TpaHCHOPMATOPHI:
MOCTOSIHHBIC TIOTEPH - 2
IIEPEMEHHBIE TTOTEPU - 1
CeTh HU3KOTO HAIPSHKEHHS 0OIIETr0 MOJb30BaHUS 4.5 2
Cers 10kB
TTurarenbHas 2,5 2
PacnipenenurenbHas 15 1
CereBble TpaHCHOPMATOPHI:
MOCTOSIHHBIC TIOTEPH - 2
TIEPEMEHHBIC TIOTEPH - 1
CeTh HU3KOTO HAMPSKEHHUS 00IIETO MOJB30BAHMUS 6,5 2,4
Tabnuia 6

Y,I[CJ'II)Haﬂ QJICKTPpHUYCCKAasA MOIMHOCTh, UCIIOJb3yEMaAA AJId IPOYNX HYXKI KOTCIBHBIX

Bun sozopasGopa | T kotion Teproz roza VY nenbHast ToTpebisieMas MOITHOCTh Ha

npounie Hyx1bl, KBT/MBT (kB1-u/I'ka)
3aKpBITHIN Boporpeiiabie | OTOMUTENBHBINA H HCOTOMUTEIBHBIN 0,55 (0,64)
IapoBbie OTONUTENBHBIN ¥ HEOTOIHUTEIBHbIH 0,33 (0,38)
OTKpBITHIA Boporpeiinbie OTONMTEIbHBIH 1,33 (1,55)
HeoronureapHbI 6,66 (7,75)
ITapoBbie OTONHTEIbHBIH 0,99 (1,15)
HeoronureapHbI 3,27 (3,80)

Tabmuma 7

VY nenbHBIE PacXo/Ibl JIEKTPOIHEPTUHN HA BEIPAOOTKY M TPAHCIIOPTUPOBAHUE TETLIA TSI
KOTEJIBHBIX MOIIHOCTBIO 10 50 MBT

PacuerHas TeminoBas MOIIHOCTh OTOMUTEIBHBIX
KOTeNbHBIX MaJIoi MouHocT, MBT (I'kan/4)

VY nenbHBIi pacxo 3IEKTPOIHEPIHU Ha BBIPAOOTKY H
TpancnopTupoBanue temia, KBT/MBT (kBt-u/I'kan)

JTo 0,58 (Io 0,5) 17,2 (20)
0,59 - 1,16 (0,51 - 1) 17,2 (20)
1,17 -2,33 (1,01 - 2) 16,3 (19)
2,34-3,49 (2,01 - 3) 15,5 (18)
3,50 - 5,82 (3,01 - 5) 15,5 (18)
5,83 - 11,6 (5,01 - 10) 15,5 (18)

11,64 - 58,2 (10,01 - 50) 15,5 (18)

[IpenenbHble HArpy3KU paiOHHBIX KOTEIbHBIX

Tabnumna 8

[penenbHast yaeapHbIC YICKTPOHATPY3Ka palOHHBIX KOTENbHBIX (0€3 y4eTa ceTeBbIX
Pacuernas ternoBas HacocoB), KBT/MBrT [kB1/(I'kan/4)]
Harpyska, MBT OTkpbITas cucreMa 3akpseITas cucTemMa
(Tkan/a) KaMteHLIfI " Masyr IpupoausbIii KaMeIU{HLIﬁ u Masyr IpupoausbIii
OypBIii yroJib ra3 OypbIii yroJb ra3
1 2 3 4 5 6 7
58 (50)u menee 11,6 (13,5) 9,5 (11,0) 8,6 (10) 8,0 (9,3) 6,6 (7,7) 5,5 (6,4)
69,9 (60) 10,8 (12,6) 9,2 (10,7) 8,3 (9,6) 7,4 (8,6) 6,4 (7,4) 5,2 (6,1)
93,0 (80) 9,9 (11,5) 8,9 (10,3) 7,7 (9,0) 6,6 (7,7) 5,8 (6,8) 4,9 (5,7)
116 (100) 9,1 (10,6) 8,3(9,7) 7,3 (8,5) 6,2 (7,2) 5,7 (6,6) 4,6 (53
139,6 (120) - 8,1(9,4) 7,1(8,2) - 5,6 (6,5) 4,2 (4,9
162,8 (140) - 7,7 (9,0) 6,8 (7,9) - 5,5 (6,4) 4,1(4,8)
186,0 (160) - 7,6 (8,8) 6,7 (7,8) - 5,4 (6,3) 4,1(4,8)
209,3 (180) - 7,5 (8,7) 6,7 (7,8) - 5,3(6,2) 4,0 (4,7)
232,6 (200) - 7,4 (8,6) 6,6 (7,7) 5,3(6,2) 4,0 (4,7)
255,8 (220) - 7,3 (8,5) 6,6 (7,6) - 5,3(6,2) 4,0 (4,6)
279,1 (240) - 7,2 (8,4) 6,4 (7,5) - 5,2 (6,0) 4,0 (4,6)




[penenbHast yaeabHBIC SIEKTPOHATPY3Ka PAHOHHBIX KOTEIBHBIX (0€3 yueTa CeTeBhIX
PacueTHas TemioBas Hacocor), KBT/MBrT [kB1/(I'xan/4)]
Harpy3ka, MBt OTKpBITas cUCTEMA 3akpeITas cucremMa
(Tkan/q) KaMeI:IHLH/I u Masyr Ipupoaubiit KaMteHBIH u Masyr TIpupoaHbrit
OypBIii yroJib ra3 OypbIii yroJb ra3
302,4 (260) - 7,2 (8,4) 6,4 (7,4) - 51 (5,9) 4,0 (4,6)
325,6 (280) - 7,1(8,3) 6,3 (7,3) - 5,0 (5,8) 3,9 (4,5)
348,9 (300) - 7,1(8,2) 6,2 (7,2) - 4,9 (5,7) 3,9 (4,5)
Tabnuma 9

VY nenpHBIN pacxo/1 AIEKTPOIHEPTHH IJIs1 KOTEIbHBIX MOITHOCTHIO 0T 30 10 200MBT

KonmdaectBo u tum MomHoCTh KoTenbHOH, | Koaddumment Y ACTbHEIH pACXON
Bun rormsa ! 2JIEKTPOIHEPTHH, KBT-4/MBT

YCTAaHOBIIEHHBIX KOTIOB MBT (kan/4) crpoca

(xBt-u/T'kan)
1 2 3 4 5
3 xKBTC-10 K 34,89 (30) 0,332 24.6 (28,6)
3 xKBI'M-10 I'™M 0,354 21,7 (25,2)
M 34,89 (30) 0,354 21,7 (25,2)
r 0,362 20,1 (23,4)
4 xKBTC-10 K 46,52 (40) 0,332 17,3 (20,1)
4 x KBI'M-10 I'™M 0,354 16,9 (19,6)
M 46,52 (40) 0,354 16,9 (19,6)
r 0,362 15,6 (18,2)
3 xKBTC-20 K 0,332 15,7 (18,3)
KA 69,78 (60) 0,310 15,6 (18,1)
3 xKBI'M-20 I'™M 0,354 13,8 (16,1)
M 69,78 (60) 0,354 13,8 (16,1)
r 0,362 13,1 (15,2)
3 xKBTC-30 K 104,67 (90) 0,332 23,7 (27,6)
KA 0,310 23,4 (27,2)
3 xKBTK-30 K 104,67 (90) 0,422 32,3 (37,6)
KA 0,394 32,0 (37,2)
3 xKBI'M-30 I'™M 0,342 18,1 (21,0)
M 122,1 (105) 0,342 18,1 (21,0)
r 0,354 13,5 (15,7)
4 xKBTC-30 K 139,6 (120) 0,322 14,7 (17,1)
KA 0,310 14,5 (16,9)
4 x KBTK-30 K 162,8 (140) 0,422 26,9 (31,3)
KA 0,394 29,1 (33,8)
4 x KBI'M-30 I'™M 0,342 14,1 (16,4)
M 162,8 (140) 0,342 14,1 (16,4)
r 0,354 11,5 (13,4)
3 xKBTK-50 K 174,5 (150) 0,422 23,6 (27,4)
KA 0,394 23,7 (27,6)
3 xKBI'M-50 I'™M 0,342 16,7 (19,4)
M 174,5 (150) 0,342 16,7 (19,4)
r 0,354 15,0 (17,4)
4 x KBTK-50 K 232,6 (200) 0,422 23,0 (26,7)
KA 0,394 24,0 (27,9)
4 x KBI'M-50 I'™M 0,342 14,0 (16,3)
M 232,6 (200) 0,342 14,9 (12,8)
r 0,354 12,8 (14,9)
Tab6muma 10

3Hadenus Ko3hUIMEHTa cripoca ISl Pa3IuIHOr0 000pYA0BAHMS

HanmMeHnoBanme o60pymoBaHuUs KoadhdunmenT cipoca
Tpanchopmaropsr 0,5-0,8
JIpoOnIIKK MOJIOTKOBBIC 0,7-0,9
CKHUIOBBIE MMOIBEMHUKHI 0,3




HanmMeHnoBanme o60pymoBaHus

KoaddunmenT cipoca

BeHTHIIATOPEI, IBIMOCOCHI KOTEIBHBIX 0,95
CkpenepHbIe JieOeKu 0,35-0,5
IluTarenu neHTOYHbIC, OapabaHHBIC, MASTHUKOBBIC, IOTKOBBIC 0,65-0,7
Komnseiieps! erkue (10 10xkBT) 0,65-0,7
[THeKH, 3I1eBATOPHI 0,75-0,8
MexaHnyecKkue TOIKA 0,75-0,8
BakyyM-HacoChI 0,7-0,9
TemIoBbIe MyHKTHI 0,8
KorenbHble OTONUTENBHBIE 0,65-0,7
Hacocs! cereBbie, MUTATEIBHBIE 0,8
Komnpeccopst 0,5-0,8
Kpan-6anku, Tenbdepst, TUPTHI, T 0,2-05
CBapoYHbIe TPAHC(HOPMATOPHI 0,3-0,35
CaHTeXBEHTHIISI TOPHI 0,65 -0,75

IHpumeuanue.
MOIITHOCTH U Ha00OpOT.

Menbie 3HaueHUsT KOIPQPUIIMEHTa CIpoca COOTBETCTBYIOT OOJBIIMM BEIHYUHAM

IMPUJIO’)KEHHUE 5

Ta0auubl AJ151 onpeaeJeHUsl KOJIM4YeCTBA BOAbI VISl BHIPA0OTKHU TeNJIOThI

V nenabpHbI 00bEM BOABI HA HAIIOJHEHHUE CUCTEM OTOILIEHHUS

Tabmuma 1

VY nenbHbI 00beM BOBI Ha pa30BOE HAIMOJHEHHE CUCTEM
OG0y 10BaAHNE TEMIONOTPEOAOMEH CHCTEMBI ororuenust, M /MBT [M%(T'kan/4)], npu nepenazc[)e TEMIIEpaTyp
BOJBI B CHCTEME TeIutocHa0xkeuns, °C
95-70 110-70 130-70 140-70 | 150-70
Cucrema OTOILICHHUS .
paauaTopsl BeicoToir 500MM 16,8 (19,5) 15,1 (17,6)| 13,0 (15,1)| 12,6 (14,6) 11,4 (13,3)
paauaTopbl Beicotoit 1000MM 26,7 (31,0) 24,2 (28,2)| 20,8 (24,2)| 19,9 (23,2) 18,6 (21,6)
pebpucTbie TPYObI 12,2 (14,2) 10,7 (12,5)| 9,3(10,2) | 8,9 (10,4)| 7,9(9,2)
IUIMHTYCHBIE KOHBEKTOPBI 4,8 (5,6) | 4,3(50) 3,7(43) | 3,54,1) | 3,2(3,7)
PErUCTphl U3 TIIAJKUX TPYO 31,8 (37,0) 27,5(32,0)| 23,2 (27,0)| 22,4 (26,0) 20,6 (24,0)
OTOonUTENHLHO-BEHTUIIALIMOHHAS cucrema,| 7,3 (8,5) 6,4 (7,5) 5,6 (6,5) 5,2 (6,0) 4,7 (5,5)
obopyroBanHas Kaiopudepamu
Tabnuua 2
VnensHbIH 00bEM BOIBI B DJIEMEHTAX CHCTEMBI OTOILIEHUS
VY nenbHbIH 00bEM BOJIBI B CHCTEME OTOILICHHUS V,,, IPU PACYETHON
DJIeMEHT CUCTEMBI OTOILICHHS TEMIIEpaType ropsiueii Bosl B cucreme, °C
85 95 105 110 115 130 |135-150
PaauaTop 4yryHHbIH CEKIMOHHBIH TITyOMHOM:
140Mmm 10,8 9,5 8,9 8,5 8,2 7,2 6,8
90 MM 14,4 12,9 11,9 11,4 11,0 9,6 9,2
Konsektopsr:
«Axkkopa», dIporpecc-20», dIporpecc-15» i 1,07 1.0 0.97 0,94 0.86 0,69
Paguatop CTajgpbHOM MaHEeIbHBINH 8,1 7,1 6,6 6,4 6,1 53 51
PebpucTast Tpy0Oa dyryHHas - 5,6 52 5,0 4.8 4,3 3,6
I'magkast tpy6a D, = 70 + 100mm 35,7 31,6 30,4 29,7 28,6 24,9 215
BeronHas oronuTenbHas IIaHENb - 1,72 1,59 1,52 1,46 1,29 -
Kongekrops! Tunos KH, KO, KB - 0,69 0,64 0,63 0,62 0,60 0,59
Kanopudep maactuHuaTHIIH 0,47 0,43 0,40 0,39 0,38 0,34 0,33
Tpy0Oa npu MUPKYIISIAH:
HCKYCCTBECHHOMN 7,6 6,9 6,4 6,0 5,6 52 4.7
€CTECTBEHHOM - 13,8 - - - - -
Tem1000MEHHUK CKOPOCTHOM 0,23 0,21 0,19 0,18 0,17 0,15 -
KoTen uyryHHBIH CEKITHOHHBIN 2,6 2,6 2,6 - - -

IHpumeuanusn:l. O0beM BOJBI B OTOMUTEILHBIX MPUOOPAX, HE MPUBEJACHHBIX B TAOJHIIE, MPUHIUMACTCS TIO




DJIEMEHT CUCTEMBI OTOTLICHHS

VY enbHbIi 00beM BOABI B CUCTEME OTOIICHHUS V,, TIPH pacyeTHON
TeMIepaType ropsiucii Bojasl B cucreme, °C

85 | 95 | 105 | 110 [ 115 | 130 [135-150

MACTIOPTHBIM JTaHHBIM Ha IPHUOOp WIX MO aHAJIOTHYHBIM IpHOOpaM, MPUBEICHHBIM B Ta0OJHIIe.
2. O0beM BOJbI B HAPYKHBIX TEIJIONPOBOJIAX OMPEACISAETCS B COOTBETCTBUH C IHMAMETPOM U MPOTSIKEHHOCTHIO

TpyOOIPOBOIOB.
Tabnuma 3
VY enpHas eMKOCTh BOJIBI B TPYOOIIPOBOAAX
Jnametp TpyOomnpoBoaa, MM | Tommuua | Yaenbnas | Jlmametp TpyOompoBonga, Mm | Tosmunaa | Y nenpHast
. . CTEHKH €MKOCTB, . . CTEHKH €MKOCTB,
ycnosHbli, D, | HapyxHblii, D, TpyGbI, MM N ycnosHbli, D, | HapyxHsIi, D, TpyGbI, MM N
1 2 3 4 5 6 7 8
15 18 2,0 0,00015 450 480 6,0 0,1720
20 25 2,0 0,00035 450 480 7,0 0,1710
25 32 2,5 0,00057 500 530 6,0 0,2100
32 38 2,5 0,00085 500 530 8,0 0,2070
40 45 2,5 0,0013 600 630 6,0 0,300
50 57 3,0 0,0020 600 630 8,0 0,296
70 76 3,0 0,0039 600 630 9,0 0,295
80 89 3,5 0,0053 600 630 11,0 0,290
80 89 3,0 0,0055 700 720 7,0 0,391
100 108 4,0 0,0079 700 720 8,0 0,389
100 108 3,5 0,0080 700 720 9,0 0,387
125 133 4,0 0,0123 700 720 11,0 0,382
125 133 3,5 0,0124 800 820 7,0 0,509
150 159 4,5 0,0177 800 820 8,0 0,507
175 194 5,0 0,0270 800 820 11,0 0,500
200 219 6,0 0,0330 900 920 8,0 0,642
200 219 5,0 0,0340 900 920 9,0 0,639
250 273 7,0 0,0530 900 920 11,0 0,633
300 325 8,0 0,0750 1000 1020 9,0 0,788
300 325 7,0 0,0760 1000 1020 10,0 0,785
350 377 9,0 0,1010 1000 1020 11,0 0,782
400 426 6,0 0,1350 1000 1020 12,0 0,779
400 426 7,0 0,1330 1000 1020 14,0 0,772
Tabnuna 4

KonruecTBo BOJbI Ha B3PBIXJISIONIYIO TPOMBIBKY OCBETIUTENbHBIX (QUILTPOB

KonmndyecTBo BOABI Ha B3PBIXJIIOIIYIO IIPOMBIBKY OCBETIMTEIBHBIX
OcCBeTIUTENbHBIA QHIBTP dunsTpos, M3, pu aEameTpe GUITBTPa, MM
1000 1500 2000 2600 3000 3400
OIHOIIOTOYHBIC AHTPAIIUTOBEIC 2,3 6,2 11,2 18,7 25,0 32,0
OnHOMOTOYHBIE KBAapLEBblEe U JIBYXCIIOMHBIE 4,1 9,3 16,7 28,1 37,5 48,1
KBapIEBO-aHTPAIIUTOBBIE
Tabmuma 5

KomnmdecTBo BOJbI HA B3PBIXJICHHUE U PETeHEPaIInio (PHILTPOB

KonudectBo BozbI, M3, Ha B3PBIXJICHUE H PETCHEPALIUIO

HaumenoBanue nporuecca (GWILTPOB NP TUAMETPE CTAHJAPTHOTO (PUIBTPA, MM
450 | 700 | 1000| 1500| 2000| 2600| 3000 3400

Biprixuisionas npoMbIBKa 0,5 1,1 21 | 46 | 8,4 | 14,0| 18,8| 24,6

Hatpuii-kaTnoHUTOBBIE (PUIABTPBI NEPBOH CTYNEHU
Perenepanus:

03 UCI0JIh30BAHUS OTMBIBOYHBIX BOJ HA B3PBIXJICHUE 21| 48 | 9,3 | 21,1| 455| 76,0|101,8/133,2
C UCTOJIb30BAaHUEM OTMBIBOYHBIX BOJI HA B3PBIXJICHUE 16 | 3,7 73 |16,2| 37,0| 62,0| 83,0(108,6

Bo1opoiHO-KaTHOHUTOBBIC (GHIBTPBI (IPU «TOJIOJHOWY» pereHepalim)

Perenepanus:




KonmgectBo Bobl, M3, Ha B3PBIXJICHHE M PETCHEPALIHIO

HaumeHnoBanue mpoiecca (GHIBTPOB NIPH AUAMETPE CTAHIAPTHOTO (GUILTPA, MM
450 | 700 | 1000| 1500| 2000| 2600| 3000| 3400
0e3 MCII0JIH30BAHMS OTMBIBOYHBIX BOJ Ha B3PBIXJICHUE - - 11,2 | 25,3| 54,8 | 92,0 |122,9|160,9
C MCIIOJIb30BAHMEM OTMBIBOYHBIX BOJ Ha B3PBIXJICHUE - - 9,1 | 20,6 | 45,5| 78,0(104,1|136,3

Hartpwuii-KaTHOHUTOBBIE (PHUIBTPHI BTOPOM CTYNeHH (IPH MCIIOIb30BAHNH KOHCTPYKITUH

(UIBTPOB IIEPBOI CTYIIEHH)

Perenepanus:

0e3 NCI0JIb30BaHMs OTMBIBOYHBIX BOA Ha B3peixienne | 2,3 | 5,3 | 10,3 | 23,3 | 50,4 | 74,5|113,1| 147,2

C MCIIOJIb30BAHMEM OTMBIBOYHBIX BOJI Ha B3PBIXJICHUE 1,8 | 42 | 3,2 | 18,7| 42,0| 70,5| 94,3 |123,2
Tabnuma 6

VYV nenbHbI pacxoj BOAbI Ha IIIAKO30J0Yy1aJICHHE

Crioco0 30J101ITIaKOy TaICHIS

Y nenbHbIN pacxoa BOAbI Ha 1 T IIIaKa WIA 3016, M

PyuyHoe (BaroHeTKamm) 0,1-0,2
MexaHU3UPOBAHHOE MOKPOE CKPEIIePOM HITH CKpeOKaMu 0,1-0,5
ITaeBMaTHUECKOE 0,1-0,2
T'uapaBardecKoe ¢ OarepHbIMH 1 IIECKOBBIMU HACOCAMU 10 - 30
TI'mapaBamdeckoe ¢ anmaparaMu MOCKaJIbKOBa 15 -45

Taonuma 7

VY aenpHBIN pacxo BOJBI A1l KOTEIBHBIX IPU 3aKPBITON CHCTEME TEIUIOCHA0KEHUS

Biil Towmsa VY nenbHblit pacxoa Boasl, T/4-MBrT [1/4:(['kan/4)] npu MomHOCTH 0HOTO arperata, MBT (I'kan/4)

8 0,58 (0,5) | 1,16 (1,0)| 2,32 (2,0)| 4,64 (4,0)| 7,0(6,0) | 9,3(8,0) | 11,6 (10,0) 23,2 (20,0
Taepmoe 1,51(1,75)[1,32(1,53) 1,12 (1,3)| 0,86 (1,0)| 0,69 (0,8)| 0,60 (0,7)| 0,56 (0,65) 0,52 (0,60
lasmmaszyr | 0,95(1,1) | 0,86 (1,0)| 0,69 (0,8)| 0,52 (0,6)| 0,43 (0,5)| 0,41 (0,48) 0,39 (0,45) 0,35 (0,40

MNPUJIOKEHUE 6

CooTHoOLIEHHE MEKAY TEeNJIOBbIMH e¢INHUIIAMH, OCHOBAHHBIMH HA KAJIOPHUH, eAUHUIIAMHA
cucremMbl MKI'CC u equaunamu cucrembl CHU

Bennunnaa COOTHOIIICHHE MEXITY
eqununamu B cucteme MKI'CC u eqununamu cuctemsl CU u cucteMoit
cucremori C1 MKI'CC
Macca 1 kr-c’/m = 9,81kr 1 xr = 0,102 kr-c’m
Cuia 1 krc = 9,81H 1H =0,102xrc
JlaBrnenue 1 krc/em® = 735,6 MM pT. ct. = 1 amm.|1 H/m® = 1TIa = 1,02-10 atm. texn. = 10°

texH. = 0,9816ap = 98066,511a =
MIla (10m Bog. ct.)

0,1

6ap = 7,5mm pt. cT = 0,102mmM BOSI. CT.

PabGota u sHeprus

1 xre-m = 9,81]1x
1xBru = 3,61 x 16 [T
1 kkan = 4,187 x 18Ik

1 Jlx = 1Hw™ = 0,102krc™m = 2,78 x 10
kBty = 2,39 x 10 xxan

MorHoCTE

1 krc-m/c = 9,81Bt
1 xkan/c = 4,19 x 18Br

1Bt = JIx/c = 0,102krc-M/c = 0,86kkain/u
1 MBrt = 0,86I'kai/u

KonndectBo TemioThl

1 xan = 4,19/1x
1xBty=3,6 % 16[[)1(
1T'kan/g = 1,163MBT

1 Jlx = 0,239an = 239x 10% kxan
1 kBt = 860xkkan

VY nenpHas TEIIOEMKOCTh

1 xxan/(kr-°C) = 4190]1x/(kr-°C)

1 ix/(kr-°C) = 0,239 x 10 kkan/(kr-°C)

TemnmoBoii TOTOK

1 kan/c = 4,187B1
1 kxan/g = 1,163BT

1 Bt = 0,239%an/c = 0,86kkan/q4

Kosddumment 1 kan/(cm?-c-°C) = 41900B1/(m*-°C) 1 Br/(M*-°C) = 0,239 x 10 xkan/(cm*c-°C)
TEIIOOTAaYH, 1 kkan/(m?a-°C) = 1,163B1/(m?°C) = 0,86kkan/(m4-°C)

TemIonepeadn

Kosddhumment 1 kan/(c-cm-°C) = 418,7B1/(m°-°C); 1 Br/(m:°C) = 0,239:10 xan/(c-cm-°C) =
TEIJIONPOBOIHOCTH 1 kxan/(u-m-°C) = 1,163B1/(m-°C) 0,86kan/(ua:m-°C)

Temiora cropanus |1 kkan/kr = 4,187k x/xr 1 x/xr = 0,239 x 10 kxan/kr

TOIUTMBA

V nenbHbIit pacxon|l kr/kkan = 4,187xr/x]]x 1 xr/kJIx = 0,239r/kkan

YCJIOBHOT'O TOIIJIMBA

1 xr/(xBt-4) = 277,8r/M]J]x

1 o/MTx = 0,36r/(kBt-u)
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