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YLK 697 431 (083 96)

Hacrosmue VYkasanus paspafoTaHbl B3aMeH «YKasa-
HUH [0 pacueTy BepPTUKANLHBIX OJHOTPYOHBIX CHCTEM BO
ASTHOTO OTOIJIEHHsI C HHXKHEH PAa3BOAKOH TPYOONpPOBOAOB
ropguel ¥ oGpartHoi BoAr» (CH 228 62) Bceecorwsnuv
HaYUHO-UCCACAOBATENBCKHM HHCTHTYTOM THAPOMEXaHH3a-
IIHH, CAHHUTAPHO-TEXHUUECKUX ¢ CICLHAJDBHBIX CTPOMTEND
Heix pa6or (BHUMI'C) Munmonraxcneucrpos CCCP u B
paszputHe raaBel CHull 1I-T" 1-62 «OronaeHue, BeHTHAALU
1 KOHJAULMOHHUPOBaHUe BO3Ayxa HoOpPMBI NMpOEKTUPOBAHUS®

B VYxazaHusx npuBeeHn! oOIiHe MNOJOMKEHHHA, pacuer
Hble MaTepuaabl XU TpebOBaHUA 110 NMPOCKTHPOBAHUIO OIHO
TPYOHBIX BEPTHKANbHBIX CHCTEM PaaHaTOPHOrO OTOIJIEHHS
C HUJKHEH PasBOAKOW MATHCTPAJBHHIX TPYOONPOBOMOR

YKasaHus colep)XaT PEKOMEHJANMH 110 KOHCTPYKTHB-
HbIM y3JaM 3THX CHCTEM, HX TUAPABJIHUECKUM XapaKTepu-
CTHKaM, HOBBIE JaHHbLIE 1O TelJ00TRade PafHaTOPOB

Penaktopsl — kaufa. texu nayk W. JI Tanec (BHUUTC)
H MHXK. l b A H&KHIHH[ (LUHWHWII1 nuxenepuoro ofop y-

JLOBAHKS )
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CTpOUTENbHbIE HOPMEI CH 419-70
[ocyZapcTBeHHBII KOMHTET YkazaHus
10 TPaxJIanCKoMy [10 MPOEKTHPOBAHHUIO
CTPOUTENLCTBY U pacueTy pafuaTOPHBIX Baamen
H apXHTeKType OXHOTPYOHBIX CHCTEM CH 298-69
npu Foccrpoe CCCP BOASHOrO OTOILJIEHHS
C HM>KHel Pa3BORKOMH
MaTHCTDaJeH

1. ObULIUE NOJO)XEHHUA

1.1. Hacrosimie YKaszaHuss pacrnpoCTpaHSOTCA Ha Tpo-
EKTHPOBAHUE CHCTEM BOJAAHOIO OTONJIGHUA ¢ HHXKHEH pas-
BOLKOM MArUCTPaJied B KUJLIX, OOIIECTBEHHBIX W IIPOMN3-
BOACTBEHHBIX 3MAHHAX ¥ COOPYKEHHUSX BBHICTOH OT 2 1O 12
3TaXKEH.

YKa3aHusg MOI'YT MQMOJb30BATHCSH TaKKe IPU Dacuere
TPYOOTIpOBOLOB H oNpeJeJeHHHd MNOBEPXHOCTH Harpesa pa-
AUaTOPOB IJIA IPYrHX KOHCTPYKTHBHLIX CXeM ICHCTEM BOIS-
HOTI'O OTOTJIEHHUSI.

1.2. Beptuxanbubsle OAHOTPYOHBIE CHCTEMBI C HHXKHEH
Pas3sBOAKOH MarucTpaJjel CJAenyeT NPUMEHITh B (MEPBYIO OUe-
peap B OeCUepAaUYHBbIX 3JAaHUAX C COBMEIIEHHBIMHU KPOBJS-
MHA. B B1anuax ¢ yepaakaMd oTH CHUCTEMBL MOI'yT yCTpau-

BATHCS NPH BO3MOXKHOCTH UX KOHCTPYKTHBHOIO OCYU[ECTB-
JTeHHS.

IlpuvMeyanue Bepxuu#l npemen 3TaxHOCTH 30AHUH, B KOTOPBIX
BO3MOXHO YCTPOHCTBO cHcTeM OTONJIeHHst 1o nm 1.1 B ofHy 30HY, OIpe-

HEJASETCa YCAOBHAMH MEXaHHUECKOH TPOYHOCTH HArpeBaTeJbHBIX MNPHOD-
POB 1O BO3AEHCTBHEM THAPOCTATAYECKOTO JABJCHUS

1.3. BepTukanbHple OMHOTpYOHBIE CHCTEMBI BOASHOTO
OTOIMIJIEHHUSI C HHUXKHEH pAa3BOJAKOM MarucrpaJseu CJeAVer
MPUMEHATDh, KAK NIPABUJIO, B NMPOTOYHO-PErYJAHUPYEMOM BAPH-
aHTe ¢ OOXOMHBIMH YYacTKaAMH, YCTaHABJWBAA MHJS DEryJu-

POBAHMUS TEMJOOTAAUM HarpeBaTeNbHBIX MPUOOPOB TPEXXO-
TOBLIE KPaHH.

| BHeceHH YTBepXJeHBH Cho
MuHunCTEepCTBOM l'ocynapcTBeHHBIM KOMHTETOM | o e;? eII;HH
MOHTAaXKHEIX H CleHaJJbHbIX 0 T'PaxKAaHCKOMY | mapra
CTPOUTEJBHLIX pador CTPOWTE/BCTBY M apXHTEKTYPe| qg79 .
CCCP npu T'occerpoe CCCP

1* 3ak 139 3



1.4. Tlpn orcyrcTBHM TPEXXOMOBHIX KPaHOB JOMYCKAETCH
MPUMEHATh ICHCTEMBI C 3dMBIKAIOLIHMH yU4acTKaMH, CMelleH-
HbIMK B BEDPTHKAJIbHHIX DPAXUATODHBIX y3JiaX, H OCEBLIMH —
B NOPH3OHTAJbHBIX B 3MUX ciayuasax peryjaupoBaHHe Tenjo-
OTXau¥ HarpeBaTeJbHBIX NPpUOOPOB MPOU3BOAUTCH KpPaHAMHU
JBOMHOH peryaupoBku uJd mpobxoBeiMu no 'OCT 10944-—

64 u T'OCT 6223—67*

IIpumMevanne TunoBue npoekTH OAHOTPYOHHX paZUaTOPHHIX
CHCTEM OTOINIEHHSI C HHMKHEN Pas3BOAKOl Marucrpajeid HOJXKHEBI paspa-
OatbiBaThCad B JABYX BaPHAHTaX — NPOTOYHO-PETYNHPYEMOM ¥ C 38MHi-
KAaIOIIUMY YJaCTKaMH

1.5. OpnoTpyOHble paguaTOpPHBIE CHCTEMBI OTONJEHHS C
HUXXHEU pPasBOAKOM ManUCTpa/ied MOryT IPHCOEAUHATBCA K
TEMJOBBIM ceTsiM orT 121, palicHHBIX, LIEHTPaAbHbBIX U MECT-
HEIX OTONHTEJBbHLIX KOTEJNBHBLIX M paboraTh N0 OOBIYHBIM
TeMIOepaTypPHBIM IpayuKkam PeryaupoBaHus

1.6. MakcumanbHass TeMIepaTrypa TEHJOHOCHTeNd Ha
BXOJIe B ICTOSIKY He AoJikHAa npesbimath [05°C.

1.7. Obiue BOMIPOCH INDPOEKTHUPOBAHHUS CHCTEM BOISHOTO
OrOMJICHUS, a TaKXe MmMpPOTHUBOMOXKApHbBIE TpeboBaHHud, HE
Hamenuiie OTpaxKeHUd B HACTOAUIMX YKa3aHUSX, peniair-
CA B 'COOTBETCTBHH ¢ JEUCTBYIOLUIUMH HOPMAaTHBHBIMH JOKY-
MEHTAMH U TeXHUUYSCKUMH YCHAOBUIMH

2. CXEMDbI U 9JIEMEHTbBI CUCTEM OTOIIJIEHUA

2.1. Pexomenayemple CXeMbl OJAHOTPYOHBIX CTOSIKOB NpH
HUXHeH pa3BoaxKe TpyOONPOBOROB Topsder H 0O6paTHOU BO-
bl IJIS [IPOTOYHO-DEryAHpyeMbIX CHCTEM yKasaHbl Ha pHC. |
M g CUCTEM ¢ 3aMBIKAOIMMMH y4acTKaMH — Ha pHc. 2.
Crosaxu mo cxemam A, B, I, 1, 3, K, JI, M umelor moabeM-
Hble, ONMYCKHBIE ¥ TOPU30HTadbHBIE YUACTKH

Crosixn mo cxemam b, E, H, H cocrosiT B3 TPAH3UTHOIO
NOABLEMHOTO (XOJIOCTOrO) ¥ HATrPYXKEHHOro ONyCKHOIO

YYaCTKOB
Jlng KOMOeHCAUHH TeNnJA0BOre YAJUHEHHS TPaH3HTHOTO

CTOIKA HA HeM CJeiyer OpeAycMaTpUBaTh KOMIIEHCATOPDHL.

BeptukanbHple y4acTKH (CTOAKA MPOKAAABLIBAIOTCS Va
paccrossuud 150460 Mmu OT OTKOCOB OKOHHBIX IIPOEMOB
[opusoHTanbHbe YYAaCTKH, Kax NPaBHAO, NPOKJAAABIBAIOTCA
B moJy Ha cBapke. Jlomyckaercs INpoKJaAKa TOPH30HTAJb-
HOr0 y4acTKa HaJ T0JIOM
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[Ipamevanua: 1. Ilpoknanka croskos ponamua TPEAycMaTpH-
BaTbCsl, Kak NPaBHIO, OTKPuITOH. [Ipm COOTBETCTBYIOIEM 060CHOBaHHH
AOMYCKAETCA TaK¥Ke CKPHITas MNPOKJIaaka B mrpobGax gy ¢ 3aMOHOJHTH-
BaHHeM B GeTOHHbIe (JKee306ETOHHEIE) cTeHm u meperopofKH. B mo-

C/eAHEM CJyuyae KOHCTPYKIHH PagHaTopHHX y3a0B HOJKHH OBITH COOT-
BETCTBEHHO M3MEHEHb!

2. YcTaHOBKY paAHaTOPOB B OTAMIHBAEMBIX [OMeELICHUAX CHelyeT
MpeAyCcMaTpHBATb, KaK NMPABUJO, Y HADYXKHHIX crTeH. YcTaHOBKA Yy BHYT-
PEeHHHX MeperopoAOK JONYyCKaeTCs TOJbKO TPH HEBO3MOXKHOCTH pasMe-
eHUsT Y Hapy:KHOH CTEeHHl HEOOX0AMMOI MOBEPXHOCTH HarpeBa.

2.2, Crosiku mo cxeMaM 3 — O NPUMEHSIOTCA MPH OTCYT-
CTBHH TPeXXOMOBHIX kKpauHoB. CTosxH mo cxemam A, b, B, 3,
H, K npuMeHSAIOTCS NPU BOBMONKHOCTH COJUKEHHOM HPOK-

JaJKH TMOJNBEMHOrO M OTMYCKHOTO y4aCTKOB H, KaK TpaBHJIO,
DEKOMEHAYIOTCS JJIST MPOSKTHPOBAHHUSI.

Crosixd mo cxemam [, [, /I, M cnexyer mpuMeHsITh KakK
HCKJIOUEHHe TOJBKO IIPH HEBO3SMOIKHOCTU COTHKEHHOH MpO-
KJaJaKH MOJbEMHOI0 ¥ ONYCKHOI'0O yU4acTKoB. B sToM cayuae
MPU HaJAUYHUU GAaNKOHHBIX JBEped HaJ0 YYUTHIBATL BO3MOXK-
HOCTb pa3MeEIleHUs TOfH OKHAMH TpeOyeMoy MOBEePXHOCTH
HarpeBa. llpu ycranoBke TOPHU3OHTAJbHBIX Y3J0B CXeM [ M

[l B ummax BbICOTAa HX HJas TPYO ¢ dy=—25 MM JOJIKHa
ObrTh He MeHee 800 M.

CTOSIKH C TPAHBUTHBIM MNMOABEMHBLIM Y4acCTKOM (CXE€MBb
b n H) ncnoap3yioTcs Mpu GOJBIIHX TEIJIOBHIX HAT'PY3KaXx,
a TakxXe MO0 KOHCTPYKTHBHBIM VCJIOBUAM DPa30UBKH CTOA-
KOB B nomeulenuax. Croaxku no cxemam B, A, K, M ¢ npo-
MEXKYTOYHBIMU [MapaJJebHBIMH MNepeMbUKAMH MOTYT IIpH-
MEHSTHCA TpPHU OOJBIIUX TENJJOBEIX Halpy3Kax JHJAS CHHUXKE-
HUSI THAPABJHYECKOTO CONPOTHBJIEHHSI CTOSIKOB C YMeHb-
IeHHEM HX OWaMeTPOB, a TakxKe HCMOJb30BAHMEM CTaH-
AapTHBIX THIIOPA3MePOB PAAUATOPHBIX YV3JIO0B.

2.3. Ha xaxpaoMm sTaxKe K NONLEMHOMY M OONYCKHOMY
yyacTkaM CTOSIKa NMPHUCOEeNHHSETCS [0 OJHOMY HarpeBaTeb-
HoMy mpubopy (xpome cxem b, E, H, H ¢ TpPaH3UTHHIM
NOJBEMHBIM YUaCTKOM) MJH JBa MPUOOpa Ha CLEINKE.

JIanHa mMOMBOAKHM K HarpeBaTeJbHBIM NpUOOpaM, CMe-
EHHBEIM OT OCH OKHA, MPHHHEMAETCS B 3aBUCHMOCTH OT
KOHCTPYKIUH M TUNIOPa3Mepa paauaToPHOro yaJa.

[IpuMeyanue Korma HarpeBarejbHble NPHGOPH YCTaHABJIHBA-

loTCSl Ha cliellke, NHaMeTp ee NpH OXHOCTOPOHHEH NOJABOAKe K npudopy
NpUHUMAaeTcd MO JAHaMeTpPy HHIINEJbHBIX OTBEPCTHH DPAaAHaTOPOB.

2.4. Bribop cxe€Mpl pPaguaTOPHOro ysja INPOU3IBOAHTCA
o Tabds. 1 B 3aBHCHMOCTH OT ApPXUTEKTYPHO-CTPOHTENbHBIX
YCJIOBHH € yueToM . 2.1.
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3 B vanax Il v [V THna Hapsaay ¢ KpaHavyd AROHHOA peryaupoBKd HO-

FYyCKaeTCHd yVCTaHOBKA I'IDQ‘SKGBBIK KPaHOB

il

7



Huamerpnl TpyO CTOSika ¥ MOXBOAKM NPUHUMAIOTCA COT-
JTACHO NAHHBIM Taba. | B 3aBHCHMOCTH oT TENJIOBOM HAar-

PY3KH, padClojaracMoro HAaBJACHHA M YCJAOBHH YBA3KH THI-
PaBJUYECKOI0 CONPOTURJGHHA CETH.

2.0 g yuubuxanyd MOHTAXXHOH 34aroTOBKH H COODKH
3JIEMEHTOB H VY3JI0B CHCTEM OTOMNJEHHSA CTOSKH H NOABOIKH
K HarpeBaTesJbHBIM TIpHOODPAM cJaeayeT npoeKTHPOBATh
CTaHJdaPpTHHIMH.

[Ipumenenue pasHbIX JHHAMETPOB AOMYyCKaeTCs TOJNBKO B
LedsdX VBA3KH 1OTEPh NaBJGHUA B CETH.

2.6. /151 BBIKJIIOUEHUS CTOSKOB H CIYCKA H3 HUX BOJLI
Ha NMOABEMHOM U ONYCKHOM Y4aCTKax B MeCTax [pPHCOEIHU-
HeHHUSA CTOSKOB K PasBOAALIMM H COOPHBEIM TPYOGOmpPOBOAAM
YCTAHABJHUBAIOT NPOOKOBLIE KPaHbI M TPOHHUKH € TIpoOKa-
Mu Ilpu pacuerHolt TeMmeparype ropsiuei BOABI B CTOSKAaX
100°C n 6oJee HA NOABEMHBIX y4aCTKaX UX BMeCTO NPOGKO-
BbIX KPAaHOB YCTAaHaBJAMWBAIOT BEHTUJIH, a BMECTO TPOHHH-
KOB ¢ MpoOKaMH — CHOYCKHBIE KPaHbl B 3JaHUAX ¢ YUCIOM
aTaXKen 8 U GoJice YCTAHOBKA CIHYICKHBIX KPAHOB Ha TONE-
eMHBIX ¥ ONYCKHBIX y49aCTKaxXx (BMeCTO TPOHHHKOB ¢ IpPOO-
KaMH) ABJAgeTcsi 00653aTeJbHOH BHE 3aBUCHMOCTH OT TeM-
nepaTypsl TENJOHOCUTEJA.

2.7. [lns yJaydineHus: YCJAOBHH BKCIIyaTallHOHHOH perv-
JUPOBKH HATrPEBATEJbHBIX NPpUGOPOB pEryaupylolide KpaHbI
pDEKOMEHAYETCA YCTAHABJUBATbL ‘HAa HUXKHeH noasoixe. O06s-
3aTeJbHBIM TpeOoBaHHEM K MOHTAXy pajguMaTOPHOroO y3Ja
ABJASETCS BO3MOXKHOCTH 3aMEHBl pagHaTOPHOro XpaHa 6e3
pa360pKU MEXIYSTAXKHBIX YIACTKOB CTOSIKA

2.8. Jlng ynpanenuss BO3AyXa U3 CUCTEMBI OTOIJIEHUS B
BepXHHX mpoOKax HarpesaTeJbHHIX NPUOOPOB BEPXHUX ITa-
XKed M HarpeBaTEJbHBLIX MPUOOPOB, YCTaHABJAMBAEMEBHIX #A
(IPOMEKYTOUHBIX NapaJJieJbHBIX NepeMblukax, npeaycMar-
PUBAIOTCS BO3AYIIHLIE KPaHH.

B umeasix obecrnenenus OGecrnepeGOHHON HUPKYASILUHU TEII-
JOHOCHTEJS B HNOABOJAKAX K HarpeBaTeJbHbBIM NpHOOpaM pe-
KOMEHIYETCS HNOAAEPXKUBATE B HUX CKOPOCTb BOJBI HE Me-
nee 0,2 m/cex.

2.9. OronJieHde JECTHUUHBIX KJIETOK peKOMEeHayercs
OCYIIECTBJSATb PEIUPKYJSIHUOHHBIMH BO3JIyXOHAarpeBaTess-
MH U3 KOHBEKTOPOB, pEeOPUCTHIX TpyO UJIH CEeKIHH KaJo-
pHUpEepOB.

[Ipy mogk/JAOuUeHHH «CHCTEM OTOIVIEHHS K TEIMJIOBBIM Ce-
TAM C neperpetrodl BOAOH JECTHUUHBHIE BO3NYXOHATrpPEBATEIH
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caelyer, KaK IMpaBHJO, IMPEABKAKOUATL OCHOBHOH CHCTEME
OTOMJICHHU4.

Ilpumenanune Ilpu 6e33/eBaTOPROM NPHCOSAHHEHHH H pacyeT-
HLIX TeMmepaTrypax cereBo#t BoAbl 95°C u HMIKe, a TaKXKe B cjyyae KOH-
CTPYKTHBHOH HeileseCOOOPA3HOCTH  OCYHISCTBJICHHS (IPeABKIYSHHOM
CXeMH OTONJICHUA JeCTHHYHRIX KJAETOK, OTOTMJIEHHe JOJAXKHO OCYIHecT-
BJATLCA C NOMOLILIO OTHAENLHBIX CTOAKOB, NPHCOSAWHAEMHX K OOlleH
pa3BOAKEe MarucTpadbHBHIX TPyOONpOBOAOB CHCTEMH OTOIVIEHHS, B 3TOM
cjlyyae B KauecTBe HarpeBaTeNbHHX NPHOOPOB MOryT HCNOAB30OBATHCS

KaK penHpKyJasINHOHHBIE BO3AYXOHarpeBaTeNH, TAK H OOnluHLIe PagHATO-
DB, YCTAHOBKA KOTOPHIX NPOH3BOAWTCA Ha OMYyCKHOM YdYacTKe CTOSiKa MO

NpOTOYHOH cxeMe (6e3 peryJupOBOYHHX KpaHOB)

2.10. 110 KOHCTPYKTHBHBIM YCAOBHAM ROINYCKaeTCa yCT-
POUCTBO OJHOTPYOHBIX T-00pa3HBIX CTOSIKOB, COCTOSINUX H3
OQHOTO MOABEMHOIO H ABYX ONYCKHHIX YY4acTKoB (cxemul E,
K, H, O), sanpuMep npH GIH3KOM B3aHMODaCIIONOXKEHHH
KYXHU, BAHHOH M KHJA0OH KOMHATHI.

2.11. B nensix ymMeHbIIEHUS TOBEPXHOCTH HarpeBaTe/b-
HEIX TIPHOOPOB NMOABbEMHBIE VYYACTKH CTOSTKOB CJHAEAYET, Kak
(1P aBUJIO, MPOKNAABIBATDL MO NOMEUEHHAM C MEHbIIHMH Tel-
JOBBIMHU HaTPY3KaMH.

2.12. KOHCTPYKTHUBHbBIE pelIeHHS CTOSKOB # OOBS30K pa-
AHATOPHEIX yBJ0B (CM. npuiaoxeHusa 20—23) paspabarthl-
BaloTCs ¢ yueroM «Hopmagaen sJeMeHTOB pajHATOPHEIX Ol-
HOTPYOHBIX CHCTEM OTOIJIEHHUS», OoOpeHHBIX locrpa)kmad-
cTpoeM M yTBepxKAeHHBX Munmonraxcmemcrpoem CCCP.

3. PACYET TPYBONTPOBOAOB

3.1. I'mapaBaudeckui pacuer TPpYyOOIPOBOLOB CHCTEMBI
OTOMJIEHHS MOXKEer [IPOUIBOIUTHCA € NOCTOSTHHBIMHU HJIH
NepeMEeHHBIMH MepenajgaMy TeMIepaTtyp TemJIOHOCHTEAA B
cToskax. B mocinenneM ciyyae nepenajnl TeMiiepatyp B OT-
NEAbHBIX CTOSIKaX He MJOJIKHHE OTJAHYATBCA OT PaCUeTHOTrO
nepenajga TeMIepaTyp TEIJIOHOCHTeasT B CHereMme 6oJiee

yem Ha +-159%.

3.2. CxeMy pasBOKH MATCHCTPaJbHHX TPYOOMNPOBOLOB
ClIelyeT npefyCcMaTpHBATh, KaK-TIPaBHJIO, TYMHKOBYIO. IIpu-
ME€HEeHHE MIOMYTHOH CXeMBl JOINYICKaeTCHd TOJbKO B Chaydae
HEBO3MOXKHOCTH YBS3KH HOTEDh AaBJCHUSI MEXAY IHPKY-
JISTUHOHHLIMU KOJbLlAMH OOLIMHEIMY ICPEACTBAMH.

Bo Bcex ocCTadbHHX CayYasX M[pPUMEHEHHe {IONYyTHHIX
CXeM HOMAXHO OBITb TEXHHUKO-9KOHOMHUYECKH OOOCHOBAHO.

3.3 lloTepu nmaBieHus B HUPKYASUUOHHBIX KOJbIAX CHUC-
TeMbl OTOMJIEHHS, PACCUUTAHHOH C MOCTOSHHLIMU Nenenana-
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MH TeMnepatyp, H€ MOJXKHBI pasaudarecsa OHoJee deM Ha
15% npu TymMKOBOM CXeMe pPa3BOMKHM ‘MarucTpaJell u Ha
5% — mpH momyTHOM.

Ilpumevanue Jas yBa3ku noreph JHaBJeHHS B UHPKYJISIHOH-
HRIX KOJbHAX CJAe[yeT B IIEPBYIO Ouepefb KOPPEKTHPOBATh HAHAMETPHI
«XBOCTOBBIX» YWAaCTKOB CTOSIKOB— OT MArHCTpadbHEIX TPYOONPOBOAOB
1O HUXHHX NOABOJNOK K HarpeBareJlbHblM HpubopaM NepBOro sraxa.
Jonyckaercss TakxKe NPOEKTHPOBATh COCTaBHLIE CTOSIKH, NpHYeM pPasHbe

AHaMeTpH HOMIKHE! IpeflyCMaTPHUBaTbCA, KakK MNpaBHiIO, HAa NMOXBHEMHOM H
ONyCKHOM YvacTKax.

3.4. B mensx moBBULUEHUS THAPaBAUYECKOH YCTORUUBOC-
TH ¥ yCTpPaHe€HUS IOPHBOHTAJNBLHOH Pa3peryJHpPOBKH NOTEPH
NaBJEHHS B CTOAKAX JOJIKHH COCTaBJAsSTh He MeHee 80%
O0IIUX NOTEPh JAABJAECHHS B ILUDPKYJISUHOHHBIX KOJbLax 0es3.
ydeTa NOTeph AABJEHHA B TeX y4acTKaX, KOTOpHe SBJASIOT-
cA OOLMMHU AJIA TPYINBLI CTOSKOB HJIM BETBEH.

3.9. OOHOTpYOHBIE CHCTEMBl OTOMJEHHA C HUKHEH pas-
BOAKOH MAaTHCTPAaJbHLIX TPYyOONpPOBOROB CAEAYET ITPOCKTH-
pPOBATb ‘¢ MEXAaHUYECKUM MOOYXKAECHHEM.

Ilpu ompenmesiennu mpeOyeMOH BEJUYHHBI pacmoJjarae-
MO0 JaBJCHUSA NMOODYAUTeNd HEOOXOAUMO YUHTBHLIBAThL €CTECT-

a) _ BEHHOe NaBJCHHE OT OCTHIBA-

| HHS BOAK B CTOSIKax B pas-

Mepe 40Y% ero pacueTHOH Be-
JUYHHBL 110 popMyJie

* | s He= 0,45 %qh
c?

j F [< rae f — cpenHee npupameHune
0O'bEeMHOI0 Beca BOAH MIIPH OX-
‘ NaXKJAeHUH ee Ha 1°, paBHoe
BJs1 OOBIYHO TPHHUMAEMBIX
pacyeTHhIX mapamMeTrpoB 95—
701 105—70°C B cpeanem
[ 0,65 xzfm?-°C;
2gh — cyMMa mnpousBeJeHuH
TeIJIOBBIX HAarpys3oK 3sTaxe-

e CTOSIKOB B KKQA/4 HAa BHICOTY
X YCTAaHOBKHM HaJ OOpaTHHIM

]
o ,
E |
,_ul_ =L TpPYGONPOBOJIOM B M;
——————— " Ger— pacxoj TeNnJOHOCHTES

Puc. 3. Onpenenenue ecrecrsen- HEPE3 CTOAK B Ke[d. )
Horo pasjieHus B II-06pa3HHX [Ipu THAPaBARYECKOH

CTOAKAX ~OMHOTPYOHBIX ~CHCTEM  ypgage CMEKHBIX CTOSIKOB €C-

a — NMPOTOUHO-PEryAupyeMbifi  CTOHK;
6— CTpOHK co CI:{EHJ.EHHI:IMH yyacTKaM TECTBEHHOE N aBJCHHC CJIE,I[}’ET
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vuuteiBaTh (B pasMmepe 409 pacueTHoi BeNHMUHHBI) TOJBLKO
B TeX cayyasiXx, KOrTZla pasHHIla B HX BBICOTaX COCTaBJIsieT
cBhime 309%.

CxeMbl 151 ONpeldeNeHHd eCTECTBEHHOTO [IaBJEHHSA B
CTOSKaX € MPOTOYHO-PEryJTHPYeMbIMH y3JaMH U ¢ 3aMbiKa-
IOMIMMHY ydgaCTKAMH JIpHBEIEHBl HA PHC. 3.

[Ipumeuanusa: 1. [Ipubnuxennoe snauenne Ao B cucreMe otomn-
JieHus MoOXKeT ObITh ONpPEAEeNICHO IO YIpPOLEHHOR ¢opMmye

He — 0’13 L ha'r A tCHCT e[ M7, (2)
TIe f,r — QHCAO 3TaxKel B 3J2aHNH;

hor — BLICOTA 3Taxa B M,

Afcmer — pacueTHH nepenajy TeMIepaTyp TENJOHOCHTENS B MPOCKTH-
pyeMoOH cHcTeMe oToulieRus B °C.

2. Ilpn yerpoiicTBe croakoB no cxemam B, [, K 1 M — ¢ npome-
KYTOYHRIMH TapaiaeJbHBEIMH IepeMbIiUKaMH H pPasMelleHHH NOCAeAHuX
Ha BHICOTE He MeHee 23 BEICOTHL CTOSIKa — FHApaBJinUecKas YBf3Ka
BHYTPEHHHX HHPKYJAANHOHHEIX KOJIel, B CTOSIKAX MOJKeT NPOH3BOJHTbLCH
6e3 ydetra ecTecTBeHHOro AapheHus. IIpw pasMelmeHHn nepeMulYex HHKe
2[3 BBICOTH CTOSIKa OHO JOJIKHO YUMTHIBAThesg B pasmepe 40% pacuer-
HOH BEJMUHHHI.

3.6. Paxruueckas pacueTHasd TEMJIONPOHU3BOAHUTEJHLHOCTD
(haxT

CHCTEMB! OTOMJIEHHA @ cuer HAXORHUTCA MO QOPMYyJIE
Q?;E: =Qrn + Quon + Qron KKAA/Y, (3)

e QF.n — pacyeTHble TEIVIONOTEPH OTAMIMBAEMOro 31a-

HHUA B KKAQA[Y;

Qon — JOMOJIHHUTE/bHBIE IOTEPH TeIVIa, CBS3aHHbIE C
OCTHIBAHHEM TEIJIOHOCHTEAS B MOJAIOIINX H OOpPaTHHIX Ma-
HCTPANbHEIX TPYOONPOBOLAX, NPOXOASIIHX B HEOTallJIHBae-
MBIX 00BeMax, B KKaA/U;

Qron — JOTMOJHUTEJbHBIE TIOTEDH TEIJIa, CBI3aHHBIE C

pasMelleHHEeM IIOBEPXHOCTEH HArpeBa y HapyXKHEIX ONpaxK-
IEHUN, B KKaA/Y.

CyMMapHas BeJUUHHA JOMOJHUTEJNbHBIX NOTEPb TENja
He JOoJXKHa mpeBbiiath 15Y pacuerHsIx TemaomoTeph.

[Ipumeuanus: . HM3onauuws nofaiomux W o6paTHHIX MAarucr-
pajbHbBiX THyOGONPOBOAOB, HNPOKJAANLIBAEMBIX B HeOoTamjinBaeMbix 00be-
Max, o6a3arenbna. Kosddpuuuedr 3Pp(heKTHBHOCTH 3TOH HIOMAIHH HOJ-
JKen ObiTh He MeHbHie (3,75.

2. llpn onpenenennn TpebyeMoii MOIIHOCTH HCTOUHHKOB TEmjda H
pacxoXa TOINIHBA CJAe/llyeT YYHTHIBaTh He pacyeTHhle Temnonorepu, a
¢haxTHUECKYIO TEMJIONPOU3BOAUTENPHOCTD CHCTEM OTOIVIeHHs (cM. m. 3.6).
Ilocnegusaa HapsgLy ¢ pacyeTHHIMH TEIIONOTEPSIMH JIOJXKHA OTHEJNBHO
YKa3bIBATECSl B NMPOEKTAX.
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3.7. Pacxon TeNJOHOCHTENA B LEJOM Ha CHCTEMY OTOII-
nenust Geuer ONpPEReasieTcs mwo opmydae
'n
Gcnc'r - Kelu, (4)
o (f, —1,)

rjae tr M to— pacdeTHrle TEeMIepaTypsl ropsuei M odpar-
HOH BOJABLI B cHCTeMe OTONJEeHHA (Hanpumep, 95 u 70) B °C;
¢ — TellJIOeMKOCTb BOAL, paBHasaA 1 xxas/xe °C u us to-

caeAyIomux GopMya HCKIAYaeMas,
3.8. Pacxox BOABI Ha CHCTEMY OTOIJIEHUS H3 BHEINHEH

TEMNJAOBOH Ce€TH U cer BHIUHCASACTCS MO (pOPMYyJIe
cham
G, . =——"""— Kef4, (5)

T . tg]aKT

rae T — pacueTHas TeMIepaTypa B IOJAKOUIEH JUHHH BHEL-
Heil TenaoBoy cetu B °C;

tﬁ’m — (hakTHYECKasd TeMmnepaTtypa OoOpaTHOH BOABI C yye-
TOM [TOMOJHHUTEJABHBIX TOTEPh TEMJa, OnpeleaseMasf no

dhopMmyiJie

(9T — 1, -Q“?;T%ﬂﬂ' ©)

Beavuvnbt Quon # Qpon ONpPEAENAIOTCA pacueToM. EcH
MCXOIHBIX AAHHBEIX JJIS TAKOTO pacyera HEAOCTaTOYHO, HX

DEKOMEHAYETCS MPHHAMATL B ChaeayioueMm pasmepe: Q gon =

={,0b—0,1 Q:nn H Q:mn =0,05Q gﬁl'
3.9. Benuunny pacrnosaraeMoro JmaBJjeHHUS NOOYIANTENS

B CHCTeMe OTomiIenus Hpos CAeNyeT NPHHAMATL B CODTBET-
ctBuu ¢ tpe6oBanuamu CHull II-I'.7-62 «Oromnaenue, BeH-

TUASOHUA U KOHAULUOHUPOBaHHE BO3AyXxa. HopMbl npoekTH-
poBaHUA». B cayuae 3/eBaTOPHOrO NMPUCOETUHEHHUS BEJHYH-
Ha Hypos onpenensercd B 3aBUCUMOCTH OT PacloJaraeMoro
naBJieHUs Ha BBole My M xoapdbuuHeHTa CMEmIeHHS « MO

rpaduky npuioxkeHus 1.

HIpumeuvanne, Ilpy TtunoBoM npoexTUPOBAHMM 3HaueHHe Hy
IOJIKHO TpuHHMaTbcss paBHmM 10—12 s 600. cr.

3.10. Koadduuuent cmemenuss u Buiuucasercs no ¢op-
MyJie

L Ttbal«_:'r _fy ’ (7)
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e Tgaxr — (paKTHUECKAS TEMIEepaTypa ropsueit BoAb Ha
BXOIe& B OTONHTEJNBHYIO CUCTEMY C yUeTOM NPEABKIIOUEHHOU
Ha;rg)ymm (HampuMep, JeCTHHYHBIX BO3JAyXOHAarpeBaTeseH)
B °C.

Hast KOMIOEeHCAaUWH MOTepbh HABJEHHSA B 3JeMeHTaX Tell-
JOBOTO y3Jla H HEYUYTEHHBIX TIOTEPh HABJIEHHUSA B CAMOH CHC-
TeMe OTOIJIEHHA HoA060p 3/JeBaTOPOB HJH HACOCOB CJAELYET
TNPON3BONUTE € 3allaCoM N0 KOMMDHIHEHTY CMElleHUs B
pasmepe 10Y%.

[pumep ompenenaenusi t ¥ u u Huos, a TaKKe OPHEHTH-
pPOBOUHBLIE 3HAUEHUS Hpoe OJA PA3JHMMHBIX PACUETHHIX Iapa-
METPOB TEIJIOHOCUTENA NPUBEHEHBl B NPUJIOXKEHHH 2.

3.11. MakcuManpHO LOMYCTUMEIE CKODPOCTH BOABI B TPY-
O6onpoBOAaX CHUCTEM OTONJEHHS JOJXKHBE NPHUHHMATBCH HC-
X04s1 M3 ycaoBUH OeclIyMHOH pabOTE. DTH CKODOCTH H OT-
Beyawllie UM pacXOhbl TEIIOHOCHTENAS JJA9 pPas3JHTHHX

JIHaMeTpos TPYIO npuBeseHbl B Tabd. 2.
Tabaunuga 2

MaxcHimadabHo JONMYCTHMRIE CKODOCTH M PacXoikl TEIJOHOCHTeRs JJis
PasSAHYHLIX JHaMeTPpOB TPYO

kil N I bl——

| CEMEALHG nonvern- | MAKCEMANLHO JonycTHMEHN
cho:bﬂ}%ﬁ Bﬂﬁmw ; mg cm;lo eTE ﬂn H}}ﬁ. 2K paexon :eg:ﬁ:mcmenﬁ

' 10 0.3 | 130
15 0,5 350
20 0,65 810
25 0,8 1 600
32 1 3 500
40 1,5 6 970

50 1.5 11 700 |

70 1,5 20 100 I
80 1,6 27 600
100 1,6 41 400
125 1,5 64 500
150 1,5 91 500

il N S N

|

3.12. [Ipu rugpasauueckom pacdere Tpy6bonpoBOAOB IO-
TEPH NaBJECHHA HAa TPEHHE ¢ MECTHhIE COMpoTHBJIeHHsT H

cJIelyeT onpeaeasaTh no opmyre
H = S G? xa/m3, (6)

rae (0 — pacxoj TEMJIOHOCHTENA B PAaCCYMTHIBAEMOM ydacT-
Ke TpyGOonpoBoia B Ke/u;

S=Ap XapaxTepUCTHKa CONPOTHBICHHUA yd4acT-
(x2/4)*
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Ka TpybonpoBoaa, paBHas MOTepe AaBJEHUSA B HEM IIPH pac-
xonae B 1 kef4;

A — ynesbHOEe CKODPOCTHOE JaBJjieHHe B TPYOOIPOBOJE,
BO3HUKAIOIEe NPU NPOXOKASHHH | Ke/4 TenJoOHOCHTENA B

Ke[m?[ (K2[4)?;
(= E}"— [+ X{ —npuBeleHHBIH KO3(bDHIMEHT MECTHOIO
BH
COIPOTHBJIEHUS pPAacCYHTHIBAEMOr0 ydacTka Tpy6ompoBoLa
(rae A — k03hpHIHEHT TPeHHUs, ONpedeHdIONHA B LOJASX
CKOPOCTHOTO JaBJIGHHs JHUHEHHBIE TIOTEPH Ha AJHHE TPYyO6O-
MPOBOAA, PABHOH €ro BHYTPEHHEMY AHAMETPY; dzg — BHYT-
pEeHHHH AuaMmerp Tpy6GompoBona B M; [— AJMHA PACCUHTHI-
BAeMOro yyacrka tpybompoBoda B #; XL —cymMMa XKo3d-
GUIHEHTOB MECTHBIX CONPOTHBJEHHH Ha pPacCYHTHIBAEMOM
Yy acTKe).

A
[lpumeuanua 1. Beauwunaol —— H A gna Tpy6 pasHuix HHa-

dBH
METPOB NPHBELEHH B IPHJIOKEHHM 3. B NPHAOKeHHMH 4 NaHH 3HA4YeHMs
KO3 (PUIHEHTOB MECTHOTO CONPOTHBJACHHS INs pAfa KOHCTPYKTHBHEIX
3JIEMEHTOB CHCTEM OTOIVICHHS.

2. 3HaueHua S pajAHATOPHHIX Vy3J0B (C paguaTopaMu BLICOTOH
300—500 #m) uM yuacTKOB CTOSIKOB NIPUBEAEHH B NPUIOKEHHH O — ANA
NPOTOYHO-PETYIUDPYEMHEX CHCTEM U B TPUIOXKERWH 6 — AN CHCTEM C
3aMBIKAIOIUMH YYaCTKaAMH.

3.13. Ilepen nerasibHBIM THAPABAHUSCKHM pacCueTOM INPO-
N3BOAUTCH NPEABAPUTEIAbHLIN TOAOOP AUaMETPOB CTOSKOB,
MOABOAOK U 34AMBIKAOIIUX YUACTKOB B 3aBHCHMOCTH OT pac-
X01a BOJABI B CTOAKaX, OPUeHTHUPOBOUHOH BEJHUWHBI HEHCT-
BYIOIIEr0 B HUX HUPKYJASUUOHHOTO AABJEHHA M WHUCA2 3Ta-
XKed B 3gaHuu. Takod mogbop MOXKeT ObITh OCYIIECTBJEH
o rpadukaM [IPUJOKEHHA 7 — JJAA TPOTOUYHO-PErYAUDPY-
EMHX CHCTEM ¥ MPHJOXKEHNs 8 — JJiS CUCTEM C 3aMBIKAl0-
HIUMH VJaCTKaMH.

3.14. JIlna BocCTAHOBJEHUA IUPKYASIHH NMOCHAE OTKJIOYe-
HHUS HarpeBaTeJbHBEIX INPROOPOB HA MOLBEMHLIX BETBAX CTO-
AKOB C 3aMBIKAIOUMMU YUACTKAMH pPaCXOJ TEIJOHOCHTE/A
B 9THX NOIABEMHHX BETBAX MOJXKEH OLITh He MEHbIIe MHHHU-
MaJIbHOrO (Gyun), ONpeAensseMoro no gopMmyJae

| h X y¥r rﬂ
G, = 0,0125 d2 4 o ‘/ I (‘é, VY o, (9)

OTKN

roe dsyss— BHYTDEHHHN IHAMETP 3aMbBIKAIOIIEr0 y4acTka
B MM,

Amp — BHICOTA HATPEBATENLHOTO NpubGopa To HHUIIIe-
J5IM B M,
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Yx H yr— 00beMHLIE Beca COOTBETCTBEHHO OCTHLIBIIEN
BOABI B ‘HarpeBaTe€JbHOM HOpHOOpe H TOpAdYeR B CTOSIKE B

Ke/m>;
Tadbnauma 3
JHaueHHS {orxa AJS BOPTHKAJBHBX PAJHATODHLIX V3J0B CO
CMCHICHHBIMH 3aAMBIKAOIKHMH VIQCTKaMH
r - YCJNOBHRE RuaMeTpH pr& yaJia B MM -
. i - l ,
SaMRKalINUA Y9acTOK OTKJI
CTOSIK dc'r d NORBOAKA dno;:n
3.y I
15 15 15 4
20 15 | 20 7 |
25 20 25 5
|

IIpuMedau e CM OpuEMedadHd K TadJa 4.

ke ———

Ta6auuwa 4
MuHAMadblbe PacXodm BOAM (mum M TPeGyeMble TEMJIOBble HATrpy3KH

CTOSKORB
YenosHuR AuaMerp TPYS B #k | MunnManoenfi | TpeOGyeman
TeMHIepaTypHblll| pacxoOR TeNNno-; TenaoBas Ha-
SAMEIKAl0- rpadnx B °C HOCHTeJIs IPy3Ka CTOSKA
CTOSAKA mero NMOABOJAKH B K2 l q B KKaA l §
yeacTKa
— ‘ -
| 95—70 200 5 000
15 15 15 100—70 210 6 300
| t 106—70 220 7 700
95—70 150 3 750
20 15 20 100—70 160 4 800
| 105—-70 170 o 950
9570 | 330 8 250
25 20 20 100—70 340 10 200
105—70 360 12 600

Harpesateabnoro npubopa &

2 Ompenenenue

fnepeMbiYKaAMH JOJJXKHO [IPOH3BOAHTLCH
KOB J0 H Nocae fiepeMBIZKH. B flepBOM <Jyduae BeJHYHHA Y, BRIUACAAETCA

np

25°C (¢ yueroM OCTaTOMHOR IHUDKYJIAIMH).
GHHH IN% CTOAKOB € NPOMEXYTOUHHIMHE IapajedbHBIMH

PasAeNbHO — N5 NOMADEMHBIX yHaOT-

HCXORA U3 pacUeTHOH TeMNepaTyphl TENAOHOCHTEAd Ha BX0Je B CTOAK,
BTOPOM — MO PpacCyYeTHOR TeMuepaTtype TOIUIOHOCHTEJAS Ha BXOAe B COOTBETCY-
|__Bylomuh HarpesaTeAbHBI MPUOOP (MEPBHK nocse mepeMbluKH).

| Mipumeunammuqa: {{. Tlpa cocramnenun TabA. 3 ¥ 4 MPHHATHL BHICOTA
=0,0 # B TeMIlepatTypa OCThIBIIC¢H B HeM BOJAL

BO |
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Corkn — PHBENGHHBIA KO3(P(PUIHEHT MECTHOTO COMPO-

TUBJIEHHS 3aMBIKAIOILEro y4acTka pafuaTOPHOro ysja HpH
OTKJIIOUEHHH HarpeBaTeJbHOTO Npubopa.
3HaueHus {_. . IPH PasjUYHBIX COUETAHHSIX AHaMeTPOB

B PaXHaTOpPHBIX Y3Jax NPUBEJEeHH B TabJ. 3.

3uaueHus! Gyus, BHIUNCHEeHHBIE Mo bopMmyse (9) mpu pas-
JWIHBIX pacyeTHHIX TeMmnepaTypax ropsAdYed BOALI U KOHCT-
PYKIMAX PAaAHATOPHHEIX Y3JIOB, ¥ OTBEYAIONIUe 3THM PacCxo-
AaM TelJIOBbIe HarpyskKd CTOSIKOB MIpeAcTaBJieHHl B TabJj. 4.

4. PACYET HATPEBATEJIbHbBIX NIPUBOPOB

4.1. TpebyemMass cymMapHasi MOBEePXHOCTb HaTpeBaTe/b-

HBIX OPUGOPOB Faypes ONpefeasieTCs mo GopMyJie
HOM

F_ . —=-—2T8 sm, (10)

Tpel dq

rre QF% — pacueTHple TEIJIOTIOTEPH (IOMEIEHHUsS], KOMIIEH-
CHPyeMble JDaHHBIM 3TAXKeCTOSIKOM (HarpeBaTeJbHBIM TMPHOO-
poM u TpybOIIPOBONAMH), B KKaAA/Y,;

g, — TenJooTHauYa | 9KM B KKaAA[4-3KM;

Bi — KO3 (DU HEHT, YUYUTHIBAIOIHMA OCTHIBAHHE BO-
Jbl B CTOAKe J0 BX0Ja B pPacCUHTHIBaeMBIH 3TaXKeCTOAK,
NPHHAMAETCS 10 MPHUAOKEHHIO 9.

4.2. Tennoormaya 1 34km YYTYHHBIX PajXHaTOPOB B 3aBH-
CUMOCTH OT CXE€MBI NMPUCOSAHHEHUA U OTHOCHTEJBHHOTO pAaC-
X0Jla BOABI Uepes Npubop OnpelessieTci Mo CASAYIOUIHM
dopmMyaaM:

a) NpH THTAHWU 1NpuOOPOB TO CXeMe <«CBepXy—BHH3»

G<T:
9, = 1,66t —t,) — —m2. | At wxane-or; (1)

_ At 1,32
G>T7, q =189 [(tr—-tﬁ)—-— _THE"] kkasla-sxm; (12)

6) npu NUTaHHKE MPAGOPOB MO CXEME «CHH3Y—BHH3»
G< T,
Athg
g, = 2,84 [(z‘ —1)— ]

_ At 71,15
G=>7, g, =385 [(tr—tB)-—— - 2"" ] KKaAl4 - 3KM; (14)

A t— 0,087

kxanrld-akm; (13)
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B) npy IWUTAaHWH npHOOPOB TO CXEME «CHHU3Y—BBEPXY»
G<7,

Af._ .33
q,= 1,7 [(t,[,—t‘ﬂ)-----‘be 2“"] A tn"lffﬁ Kkxanr/a-akm;, (15)

-

1,24
G>T7, g, =227 [(t,, —1.) — - ;“;’ ] KKkarfe-3km.  (16)

B ¢opmynax (11)—(16) npunstel ciaexpyionue 0603Ha-
YeHU:

{r — TEMIIEpaTypa TEIVIOHOCUTEJSI Ha BXOJie B HarpeBa-
TeJbHBH npubop B °C;

{p — TEMIEpaTypa BO3AYyXa B OTANJUBAEMOM IOMelle-
Huy B °C:

Atpp=tr—1, — Neperag TeMNeparyp TEIJIOHOCHTENS B
HarpesareavHoM npudope B °C;

{o — TEMNEpaTypa TEIVIOHOCHUTEJS Ha BBLIXOJAE H3 Harpe-
BaTeJbHOro npubopa B °C;

( — OTHOCHTEJIBHEIH PacXOJ TENJOHOCHTEIS uepe3 Har-
peBaTeJbHbIN IpUOOP.

Beanuuna G omnpenensencs no hopmye

—_— qs
G=—o . 17
17,44, (1)

Ilpumeuanue TenaooTraua paaHaTtoOpoB G, B 3aBHCHMOCTH OT
pasHocTH I — g, mepenaga TeMmnepatyp Afgp H CXeMH NPHCOECHHHEHHS
npuBeneHa B npuaoxeHuu 10.

4,3. Ilepenan temneparyp TeIJIOHOCHUTENS NPH MPOTOU-
HO-PEeTYJUPYEMBIX DPAAHATOPHBIX y3JaX NOACUUTHIBAETCA
CJeAYIOHIUM 00pa3oMm:

TITOM

Atnp — T (';rnl; ’ (18)

rae Ggp — pacxol, TEIJIOHOCHTEJSI 4epe3 HarpeBaTesbHBIH
npubop B Ke/f4.

[Ipu paguaTOpHBHIX y3JaxX C 3aMBIKAIOWUMH ydacTKaMH
(BeICOTA paxuatopa no Hummeasm 300—H00 mm) BeaHUHHA
Afgp MPHHHMAETCA IO HpHAOKeHHI0 11 B 3aBUCUMOCTU OT
KOHCTPYKIHH y3Ja, TENJOBOM HArpys3KH, pacxojia TenJoHO-
CHTEJI1 B CTOSIKE H CXeMbl NDHCOSNHHEHHUS HarpeBaTEAbHO-
ro npubopa.

4.4. Temnepartrypa TelvioHocHTeAa I Ha BXOoHAe B Jw0boe
noMelleHyue, oOCaYyKHBAaeMOe AaHHBIM CTOAKOM, HAXOAUTCH
1no popmyJe
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NnoM

tr' = tr.H ‘GT.H 3 (19)

CcT

rfie fry—HAUYANbHAA TEeMIEePaTypa TEMJOHOCHTEJISI HAa BXOJE
B ¢TOSIK B °C;
2 Q7 — CcyMMapHasi Tema10oBasi HATPy3Ka NOMELleHHH, Dac-

[IOJJOKEHHBIX I10 XOAYy TENNOHOCHTENd A0 PaCCUUTHIBAEMOTO
3TaXeCcToska, B KKaa/u.

IIpumeuanunsa: 1. Ilpn onpefeneury BesHYUHH {r g HEOOGXOAMMO
YUHTBHIBATE OCTHIBAHME TEIJIOHOCHTENAS B INOJalomieM MAarucTpajbHOM
TPpyOBONpOBOLEL.

2 Tennoorgauy H3OJAUPOBAHHEIX TPYO caempyer ompelenaaTe mo npH-
noxenuto 12. IIpu sTom TeMmeparypa BO3AyXa B moABajax (TeXHHYec-
KHX MOANMOJLAX) HOMKHA NMPpHHAMATLECS paBHol -+ 10°C.

3 Ilpu Bbiuucnenun s3HaueHUss X(Qr o AJA CTOSAKOB C TPAHIUTHON
nonbeMHoOR uvacTbio (cxeMwt b, E, H, H na puc. 1 u 2) JAOMXKHO VUHUTHI-
BaThbCA (AKTHUECKOe OCTHIBAHME BONL B CTOSIKE, ONPERelseMoe B CO-

OTBETCTBHH ¢ rpadumkamu npuiaoxenus 13 no moaHoii HAJ¥He TPaH3HUT-
HBIX V4aCTKOB

4.5. HeobxonuMasn a5 YCTaHOBKM B NOMEHIEHHHAX pac-
yeTHasi NOBEPXHOCTh HArpeBa PaxHaTOPOB Fpay ONpeEeiseT-
¢ 110 popMyie

Fpan — (1”",1‘13e6 —F_ p) Bo 9KM, (20)

rae Fpp— nojesHas TEMmJIOOTHAaua OTKPHITO MPOJOXKEHHBIX B

MOMEIeHNH TPYOONmpPOBOAOB, MPUHHMAEMas MO JaHHBIM
npuioxeuus 14, B axm;

B2 — KO3 HIMEHT, YUHUTBHIBAIOIMUH ONOCOO YCTAHOBKH
HarpeBaTeqbHOro npuéopa U NPUHHMAEMBIH TO IPUAOKe-
HHUIO 10.

[Ilppumeuanue Ecan HarpeBaTeAbHBIi NpUGOpP YCTAHOBJEH ¥
CTeH OTKPHITO WIH B Hume raybunofi He G6onee 130 maM, xospunueHT

Bo=1
4.6. MunyuMaapHo JONYCTHMOE TIIPU HAHHOH PACUETHOH
NOBEPXHOCTH HarpeBa KOJUYECTBO CEKLUH 7N HaAXOMUTCH MO

dopMmyJie

F

pap ¢

n =

, (21)

f c;m B3

PAE foewn — HOMHHAJMBHAS OBSPXHOCTh HArpesa OAHOHA CeK-

IIUK pajuaTopa B IKM,

B3 ==0,92+ 0,16 — Koa3(hMHINEHT, YYUTHIBAIOUIUHA KOJHU-

f cexn
YyeCTBO CEKLUH B HarpeBaTeJbHOM NpHOODE,;

18




2=0,057fcexufis — AONyCTEMOE YMEHbIIEHHE YCTAHABJHBaAE-
MOH NMOBEPXHOCTH HATPEBA NPOTHB PACUECTHOH B KM.

ITpuMmevanusa: 1. Ilpu onpemenenun uucna cekuuft GopMmyay
(21) cnenyer HCNMONB30BATH B CiefyiouieM NpeoOpa30oBaHHOM BHJAE:

F...—0,168
n = 228 . (22
0,966 f ‘

CeKN

Ecnu snauenwe n, nmopcuutanHoe mno dopmynae (22), He cOOTBETCTBYeT
HeJOMY YHCAY CeKNHH, TO X YCTAaHOBKe AOMKHO NpUHHMaTthes Oamxan-
mee 0oJibiIee YHMIO

2. Ilogbop uncaa cexuni npu PasiMYHBIX THHAX PagHaTOPOB MOXKeT
MPOH3BOAHUTLCA TaKKe MO NpuiaoxeHuw 16. Ilpu ucnose3oBanum TabiH-
bl npuaokeHus 16 caenyer mo pacueTHoi nosepxuoctH mpubopa Fpaj
BCerfa npuHuMaTh Onuxkaniee GoJblilee YHCAO TEMEHTOB.

4.7. Ilonesnag Tenmoornavda B MOMEIUEHHS TPAH3UTHBIX
Y4aCTKOB CTOSIKOB VYHTHIBAETCHd B (QHINYSCKHUX eIHHHIAX
(B Kxaxs/4) Ha BCIO BBEICOTY CTOS’Ka B Tpeleaax 3TaxKa H
onpenessercs no AAaHHBIM MpPHJI0XKeHHd 13 ¢ ko3 puiueH-
ToM 0,90 B 3aBHCHMOCTH OT HaApyXHOTO AHamerpa TPYOH dg
U Pa3HOCTH teMneparyp frp—is (fxp — TEMIEpaTypa TEIJIO-
HocHTensa B °C Ha BX0JAe B TPVOONPOBOA PaACCUUTHIBAEMOTO
3TaxKa).

[IpuMeuvanunga: 1. Pacyer TPaH3UTHOrO yyactka CTOSKa NPOU3-
BOJUTCA @OOCHENOBATEAbBHO II0 3TaKaM, HauyHHad € TMEPBOTO ITaxKa I
X0y TeNnJOHOCHTES.

2, Tennopasa Harpyska COOTBETCTBYIOIIHX 9TaXKeCTOAKOB JHAONXKHA
YMERbIATLCA HAa BEAWYHHY MOJME3HOH TEeMIOOTAAYY MPOXOAALIHX B ITOM
MOMelleHHH TPaH3HTHHIX Y4acTKOB.

4.8. TlonesHnyio TenJooTAauy # OCTHIBAHHE TEIJOHOCHTE-
Jjsg B TpyOompoBomaX, NPOKJAAApIiBaeMbX B WITPoOax UJH
3aAMOHOJIMUMBAeMbIX B OeTOHHBIE (3Kesjge300eTOHHBIE) CTEHBH
H [EePeTopPOIKH, CAeAYET ONPEAeIATh N0 HOPMATHUBHLIM H
CIIpaBOYHLIM MarepuanaM IJjs CUCTEM INAHEABHOIO OTOIJIe-
Hud (cM. coorserctBeHHO CH 398—69 «¥Yxazanuga mno npo-
eKTHPOBAHHIO H OCYLIECTBJEGHHIO CHUCTEM MaHEJLHOr0 OTOTN-
JeHHS CO CTaJbHHIMH HarpeBaTeJibHLIMH 3JeMEHTAMH B Ha-
PYXHBIX CTeHaX KpynHOMaHeJbHHIX 3mauuu»! u «Crnpasou-
HUK MPOEKTHDOBIIMKA NPOMBILGHHBIX, JKUJBIX H OOLIECT-
BEeHHBIX 3JaHHH H coopyxXeHHH. OTONJeHHEe, BOACHPOBOA H
KaHaausauug»?, 4. I, usganue 2-e).

4.9. 3arnaBHBIA JIHCT NMPOEKTa CUCTEMBI OTOMJIEHHA LOJI-
KEeH COJAEep¥AaTb CBOJHBIE H TEXHUKO-9KOHOMHUYECKHE XapakK-

I IIHTH no rpaxfaHckoMy CTPOHTENLCTBY M  apxuTekrype. M,

1970
2 Ctponin3gat. M., 1967.

19



TEPHCTHKH 3alpOEKTHPOBAHHOH cUCTeMHl. POpPMH JJIA 3THX
fIoKa3atTened TPUBEIEHHI COOTBETCTBEHHO B NPHJOXECHHAX
17 n 18.

[TpuMepsl TeIIOBHIX M TuApaBauueckux pacuetroB [I-00-
PA3HBIX CTOSKOB ONHOTPYOHHIX «CHCTEM OTOMNJEHHA NAHH B
qapusoxenuu 19.



ITpunroocenue 1

'PAGHK [Jsi BBIBOPA PACHOJIATAEMOTO JIABJIEHHUS
NOBYAUTENSA Hnos B CHCTEME OTOMJIEHH S
NPH 3JIEBATOPHOM TMPUCOENAMHEHUU B 3ABUCHMOCTH
OT PACNOJIATAEMOTO JIABJIEHHS HA BBOJIE H.,
i KO3POPUUMEHTA CMEWIEHUY »

f’f Hﬂﬂﬁ 5M ' _ —
He125

" 1225

I 20

75

15

/25

d

HENi

] 75 . 2 U
[ punroscenue 2

NMPHMEP OINPEAEJEHUSI ®AKTHYECKOR TEMIEPATYPHI
OBPATHON BOADbI, KO2¢PHUUEHTA CMEIIEHHUA
U PACNIQJIATAEMOTO JABJIEHUA NOBYAUTENA

Tpebyerca onpeneauThb (T oy ow BO3MOKHYIO BEJIAYHHY
Hyos M1 OMHOTPYOGHONR CHCTEeMBI OTOIVIEHHS ¢ HHXKHef pas-
BOAKOH MarucTpaJied B D-3TaXXHOM XHUJOM AOMe C pacyer-

HHMH TeronotepamMu &y =200 000 kkas/4 npu 3Ja€BaTOP-

HOM HNPHUCOeIUHEHHH K BHEIIHHUM TENJJOBHIM CETSIM C pac-
gyeTHOH TeMnepaTypo#i B nomawomesr Jauaau 150°C, Pacuer-
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HBI€ HapaMeTpH TEHJIOHOCHTENS B CHCTEMe OTOIIEHHS
106—70°C, oTomseHue JIECTHHYHBIX KJIETOK OCYILECTBJSET-
Cf BO3AYyXOHarpeBaTeJAMH, HPEABKJIIOYEHHBIMH K OCHOBHOH
CHCTEME; TemJIONnoTeEPH JECTHHYHBIX KJIETOK COCTaBJAAIOT

10% cymMapHBIX TenJIONOTEpb 3XAHHUS.

1. Ilo dopmyse (4) nomcuuTbiBaeM pacxoj TENJOHOCH-
TEJS B CUCTEMe OTOIJICHHS (C y4eTOM HCHOJB30BAHUA 14
obonpeBa JIECTHUYHBIX KJETOK ropsgyeidl BOJABLI IOCJE 3JeBa-
TOpA)

_ 200000 — 0,1-200 000

cHCY 1056 — 70

2. IlopcuntHiBaeM akThHueckyio Ttemueparypy B °C o00-
PATHOA BOAH 10 (opmyde (6), mpUHUMASA BeJHYHHY HOTION-

HUTEJIbHLIX MOTEPh TEMJIA B CJAEAVIOUMX pasMepax: Q;m =
= 0,075 Q*, 1 Qron = 0,05 Q3"
fpaxy 70 __ 0,075 200000 4 0,05 200 000
0 5150

3. IlomcumrpiBaeM pacxop CEeTeBOH BOAK B LEJOM Ha
sgaune mo hopmyie (5)
~ 200000 - 25000

cer 150 — 65, 1

4, TToacunteiBaeM axTHueckyio Temnepatypy B “C ro-
pauYell BOABI NnOCJIe JJeBaTOpa € YYETOM ype,ummmqunoﬁ
Harpysky JeCTHHYHBIX BO3LYXOHAT peBaTeeH

20000
Ty,

— — =  =108,9.
=100+ "5, 108,9

5. [logcunrniBaeM TpelyeMui, KO3(p(pHIHEHT CMEIEHHS
ajieBaTopa no dopmyne (7)

U = _150—108,9 __ 0,94.

108,9 — 65

6 Ilo rpathuxam npuaoxeHus | ompenesaseM pacmoJia-
raeMoe xasnaeHne mobynurens npu Hg=112 # 600. cr. Koap-
(GHIHASHT CMEINeHHus NpH 3TOM npuHuMaercsa ¢ 10-npoueHT-
HBIM 3amacoM, T. e. u=0,94-1,1=1,04.

B 5THX YCJAOBHAX NO MPHJA0KEHHIO | HaxXoauM:
Huo6=2,4 M 800. c1. (2400 K2/m?).

C yyeToM JAEHCTBYIOLLErO B CHCTEME OTOIVIEHHS T'paBH-
TAHHOHHOTO JAaBJeHHd, BeIUHCASeMoro no popmyae (2) npu
Ror=2,7 M, TOJIyyaeM BO3MOXHYI0 BEJUUHHY CYMMAaDHHX

'HAPaBJJAYCCKHUX TIOTEPDb B CUCT2ME
HchT =l2400 +'0,J1 3 - 5 . 2,7 . 3’5”12660 )'C&/M2.

G = 5150 ke/u.

~ 65,1.

= 2650 xe2/4.
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CUCTEM BOJSHOTO OTONJNEHUA

el el

ITpusroxncenue 3

VOAEJIBHBIE CKOPOCTHBIE IABJIEHHA U MNPUBEJAEHHDIE
KO3ddHUILUEHTHI TPEHHUA NJi TPYBONIPOBOAOB

Sp——

"

I[nan;afp rpyOnl B MM G ! Cpegnee
- | v ’ x'!‘u’ 3Haq;nn
_ _ T A 104, | A
TOCT ?gggg HADY K- :;gﬂ_ xe]u (k2]u)® | _
npoxoaa | HHNA njcex B 1fx
10 ' 17 | 12,6 I 425 2,7 3,6
15 | 21,3] 15,7 690 | 1,08 2,7
20 |26,8|21,2] 1250 0,325 1,8
3262—62| 25 |33,5/[27,1| 2000 0,125 1,4
| 82 142,335,9| 3500 0,04 {
40 |48 |4l 4650 | 00235 | 0,8
50 |60 ‘ 53 7 800 0,0084 0,55
— ‘ — - -
f i
50 57 | 49 | 6600 00115 | 0.6
70 76 | 70 | 13400 0,274 1072 0,4
80 89 | 82 | 18400 0,145 1072 0,3
873258 * '
100 | 108 | 100 | 27600 | 0,0655 102 | 0,23
125 | 133 | 125 | 43000 | 0,027 10—* 0,18
150 | 159 | 149 | 61000 | 0,0138 102 | 0,15

IipumMmevanune Ilox o

CIUTHIBACGMOM YJACTKe TPYOONpPOBOAa B M/Cex

NMOHHMAETCA CKOPOCTh TEMJOHOCHTENS B pac-

- il

IIpusoscernue 4

KO9¢dUIIUEHTBI MECTHBIX CONPOTHUBJIEHHUNA

KOHCTPYKTUBHDLIX 3JIEMEHTOB CHCTEM

BOOAAHOI'O OTONJIEHHS

Ta6auuma 5

Kosth(pHIMEHTH MECTHBIX CONPOTHBJICHHA MPOXOARMX (PACOHHBIX TacTeH,
apMaTypol H 060pyroBaHKA

Nl el

;

v
ConpoTHeiesne nnaﬁgﬁsﬂfh o
B npoTouyHHIX BO3fyXocGOpHHKAX H pacCIOHpH- — 1,5
| TEABHHX COCYAax
B paguaTopax ABYXKOJIOHHEIX NpH FHaMeTpe TOA- 15 ’ 1,6
BOQIKH _20 1,2

- P

—_— ———

Ty >



ITpodorxcenue Taba. 5

o anlinleiniis, il o i, A —

Yenosanilt

RHAMETD B MM G

ConporuBnenne

[ T — = - _— — i,

B xpanax nmpoOKOBHIX 15
20 u Gojsee

L il -

B BeHTHWISX C BepTHKaJbHBIM IDMHHAEAEM Ig {

2

25 u 32
40

50 © 6qJ1ee

——

B BenTHAAX NPAMOTOYHEIX € KochiM umuHgenaeMm | 15, 20 » 25) 3

«KocBas 32 u 40 2,5
| 50 u Gonee | 2
B kpaHax ABOHHOH PEryJIHPOBKH C IHJIUHAPHUE- 15 ‘ 4
Cxol mPOOKOH 20 2
B saapu:KKax napaJieibHBIX — ‘ 0,
IIPH TIPSIMOM  TIPOXOJe 15 2
20 1,5
A
B xpanax TpexxojoBHIX
koHCTpyKuMH CanTexgeTalb
} NpH NMPOXoje C IOBO- 15 3
POTOM 20 3
25 4,5
— l —
NpH HPAMOM TIPOXOJHeE 15 3,2
B KpaHax TpexXOlOBHIX| 20 u Gonee | 6,6
KOHCTPYKIHH I 1aBMOCCTPOS | 1 l
Npud NPOXoxe € IOBO- 15 5,5
) ) " POTOM 20 u Gonee | 10,5
B orBopiax rayTHX 90° 15 1,5
| 20 ]
25 9,b”
l_ 32 u 6onee | 0,3
B yTKax rHYTHIX | 15 | 0,8,
20 0,7,
25 u G6ojee | 0,6
B cxobax rHyTHIX | 20 1,0
25 0,8
) | ) 32 0,6
B rpsisesnkax ) — I 10

24
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Tab6auuma 6

YcpenHenHble 3HaueHHR K03(h(PHUHEHTOB MECTHHX CONIPOTHBACHHI
TPORHHKOB TPH OTBETBJCHHSIX CTOSKOB OT ropsukx u o6parmix

MATHCTPANBHBIX TPYOONPOBOZOB

|
h

Go'rniGcﬁ

Pl il

l 0,1 IOf1_0,2|0p2'—013l0:3_"0!4| 014’—0:5 }015

ConporusJe- MecTo TipH-
Hue Coe{HHEHHS
anmcﬁ .
I 0,9 IO,Q—-O.BIO.S—D,T O,T—O,GI 0,6—0,b <0,5
B ortser- Fopsauuii b
BJICHBH TpyGonpoBoO _
OG6paTHbIf I 0 ] 1,5
TPyGOIpOBOJL ] ]
B ppoxoge I opaunit 0,2 0,3 l 0,5
|_TPyOOnpOBOX
I O6paTHHl 0,5' 0,71 1,2 1,5 3
~ TPY60npOBOA : I | I

[Tpunrosxcernue 5

XAPAKTEPUCTHKH CONPOTHUBJIEHHMA PALHATOPHDBIX Y3J10B
NPOTOYHO-PETYJUPYEMBIX CUCTEM

gl a——— . i : — Fre— e

— -IIH-I--I’II—‘F_-

JluamMerp Tpy6 B MM I XapakTepn-

CTHK& COIpO-
Yaen SCcKE3 ysaa , , THBJIEHHA .
crost-| OOXOA-| pom. | S.109, Kzjm
Ka !ngﬁl;?ca' BOAKY | (xe]s)?
15 l . . ] 26,22
12,84
[Tpucoepu-
HeHuss K TO- o0 | _ B 5,69
psiyef Maru- 2.92
CTpaJin | )
2| — | — :
1,06

3 3ak. 139 25



[Tpodorsenue npuromnc. 5

Tinawery 1036 8 e | JAPROSEY.
¥aea ICKHS yahia i —| TEBNEHH: .
cTOsI- oaﬁgl?an- nopsox-| S 104, Kaju
ywacrka| O (x3]4)*
ITpucoenn- |
HeHHe o6par- 15 8,56
HOA MAarucr- 20 1 62 |
aJH y
P 25 0,56
13,38
151 15 15 —
15,84
3,15
20 | 20 20 ~——
DTaxKeCTO- I 3,77
qKa
1,51
25 1 20 | 25/20 —_—
/ 1,89
1,05
251 2 2 i
,___ B BB T
5| 15 | 15 | 208
7,49
20| 20 | 20 1,46
2.08
Bepxuero - 25 | 20 | 25/20 1,09
9TaKa m 1,41
o5 | 25 | 25 | 098
0,78
U e S — - -
l 15| 15 I 15 11,03
To xke E-[:]—j‘L 2g 20 | 90 g,gg
25 | 20 | 95020 ,
| —— 25 | 25 |5 1,31
| JTobasxa rna 1 M cToaKka
l 15| — | — 2,89
| 20| — | — 0,59
l 26 1 — — 0,18

IIpaMeuvnanuns

bl

—

1 Jna y3iaa TIDHCOeAMHEHHS K TOpsd4ed MarncTpanu
agavenns S JaHb ApoGbic B THCAUTENEe — TIpH ycTaHOBKe BeHTH/A, B BHa-
' MeHaTes¢ — NIPH YL TaKOBKE AsoGKOBO O KpaHa

il
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ITpodoscernue npuroxi. 5

T

2 Jnsi BepTHKAJbEBIX PafgHaTOPHHIX Y3408 3HaUeHHS & JaHb APOGLK B |
YucJHUTENe — TIDH NPAMBEIX NOOBOAKAX OT ©OTOSIKAa K NpHOOpPY, B sHaMeHaTene — |
NPH MOOBORKAX ¢ YTKAMH
1 3 B 5CKH3AaX TNVHKTHDHLIMH JHHHAMU floKasaHH YYacTRKH TDYyOONpPOBOKOB,
COMPOTHBIEHHE KOTOPHIX HE BKAIOYSHO B 3HaYeHMe S,

4 TIpy JsaHHaAX CTOAKOB, OTJHUAIOUIHXCA OT YKasaHHBIX B 5CKH3aX YSJOB,
B GHAUCHHS O CAejiyeT BHECTH IMONPaBKE B COOTBETCTBHH C JaHHBIMH O mofas-
Kax Ha | & Crosixa

6 B papxarTopHhx y3nax KoxpDUUHEHTH MECTHOrO CONPOTHBJACHHS Tpex-
XOROBBEX KDAHOB MPHHATHI MDHMEHHTEAbHO K KOHCTPYKIHH -Tpecta CaHTexpe-
TaJb I[Ipm ADYTHX 3HAUeHHRX & KPaHOB B 3HadeHUS S Y3NOB HAONKHH OGHITH
BHECEHB! MOTIPaBKH

WA sienlalliel S — N gkl

ITpunrosxcernue 6

XAPAKTEPUCTHKU CONPOTHUBJIEHUSA PALHATOPHDIX Y3J/10B
1JI9 ONHOTPYBHBIX CUCTEM
CO CMEHUIEHHBIMH 3AMBIKAIOIIHMH YYACTKAMH

—— il . ; bl S

| uameTp TPYS B el XapaxTepu-
| CTHKA COIPO-
Yaen IcKu3 ysna | cma-kxi?auﬁb;.é- nox- T 2
Ka ro BOAKH | S 104, kel n
y4acTKa (kej«)2|
| 26,22
| 15| — | — ’
i | 0 12,84
pHCOERH-
HeHUfl" K .TO- 20 | — — '59'?‘
padell wmaru- I | 2,92
CTpanu | 9
25| — | — —
| ‘ 1,06
, l
15| — —- 8,56
! To xe, x o
o6paTHOA Ma- & ~ + 20 — T 1,62
rHCTpay I
I 26 | — — 0,56
—_d X
| | | |

27



fTpodosxcenue npurox. 6

ATaKEeCTOA-

Ka

hﬂ-
N

Bepxuero

gTaxKa

To Xxe

Iipumeganune OCM. TIDHMEUAHHSA

28

| Omamerp TpYS 3 MM XapakTepu-
[ CTHK& COIpO-~
3aMEl - THBJCHRN
OCKHS ysJa cToOsi- |[Kalolie- | mof~ Ke]us
Ka ro BojKM | S-10¢,
yqac'rxa[ (ke]«)?
| l ] )
10,38
5| 15 15 s
: | i 12,63
3,18
20! 15 | 20 o
| I 3,77
0,95
25 | 20 ' 25 ———
1,14 |
_ | _
1 2,35
15 15 15 —e
4,39
1,53
— 20 | 15 20 ————
(0,48
25 | 20 25 '
0,64
}
- 1
15 15 | 15 2,78 |
0| 20 | 20 | o062 |
25 | 25 | 20 0,19
|
Hobaska na 1 m croska
|
1| — - 2,89
20 | — — 0,59
20 | — — 0,18

1—4 K upaAOXKeHHUID




Il pusoscenue 7

FPA® UK AJIS NPEABAPUTEJILHOIO ONPEAEJIEHUS
NOTEPb JABJIEHHS B CTOSIKAX
NPOTOYHO-PETYJIMPYEMBIX CHCTEM

H,
5#%?}142 |

!?-'TZ'-E n=12-7

500 i/

///' 1
W/

71000

)’394 Z r
V3eg ] ]
|
200 400 600 af;a 6., Bre

| |
Y3er 3 ' Y 3 eny |

500 \—\ =
\\ *

WA \ \

1000 AN \

4

. | | I NMpumep 1. Jano: n=9 srtaxeli; Gex==
~ a| | & =DB00 ke/4; cTOSK NMPOTOUYHO-PETYJIHPYEMBIH C
> 3 7 E g 8| panuaropuemMH ysaamu 20X20X20 ma.

Z || =" " x| Pemenne: Hor= 1670 x2/m2.

I ﬂpHMep 2. ﬂaﬂo n=12 Q’Ta}KEfI Gc-r—-
| 35| 15[ 18] 15| 151 =800 xe/4; crosTK MPOTOUHO- _PEryINPYEMEI ¢
3lo5l 20| 25| 20| 29 | pammaTopHeMH y3mamm 25X25X25 mM.

4 I 251 25| 26| 25{ 25 Pemenne: Her= 1550 x2/m2,




[l pusroscenue 8

Fr’PAOHUK OJiA NPEABAPHUTEJABHOI'O ONPEAEJIEHHA NMOTEPH

AABJIEHHUSA B CTOAKAX CO CMEILEHHbIMH

SAMbBIKAIOULUMH YUYACTKAMH
Her

6 xe/m

il

niz é

1500

1000

500

]
200 40g 600 800 G, 8re/ly

S00

1000 —

1500 —

2000

Ne yana

. —  Hpumep 1. [ano: n=9 sraxeh; Gor=470 k2/u;
' | CTOSK €O CMEIUEHHEIMH 3aMBIKAIOUHMH YYacTKa-

ol @ MH ¢ pagHaToOPHHM y3goM 20X 15X20 um.
S H E‘ Pemenne: Hor=1500 xe/m2.
o =

CT

CP O

[Ipumep 2. Hano' n=12 staxen, Gor=800 x2/u,
‘ CTOAK CO CMeLIeHHEIMH 3aMHIK2IOLIHMH YYacTKa-

15! 151 151 15 MH ¢ PaguaTtopHbIMH yanaMu 20D 203<25 unm.
20| 15| 20| 20 Pemenne: Hqr=11600 K2/m2.
j 25 20]_35 25 )

30
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I puroxcenue 10

TEMJIOOTHAYA 1 sxx PALMATOPOB g,

Tabauna 7
A IOBHWXEHHE BOIbI CHU3Y BBEPX

trupH £ 8 °C Ilepenay Temnepatyp B npufope A thp B °C
| L | 2l sl al sl el 2t 8 i 9wl nl el | u
5 15| 16| 18| 201 25 {— — ——— S T
I qa B KXaaju-5KM
| |

30 | 35| 45| 46 | 483 { 50 | 55 l 151 i 142 | 135 | 129 | 124 | 119 § 115 | 111 | 107 | 103 | 100 97 63 { 90
31 | 36| 46 | 47 | 49§ 51 | 56 | 157 | 149 { 141 | 135 | 130 | 125 | 121 }{ 116 | 113 | 109 | 105 | 102 99 [ 95
32 | 37| 47| 48 | 60| 52 | BT | 164 | 155 | 147 | 141 | 136 | 131 | 126 | 122 | 118 { 115 | 111 | 107 | 104 | 101
33 ) 88 ) 48 ) 49} 51 ) 53 | 58 ) 170 ) 162 } 154 | 147 | 142 ) 137 | 132 | 128 ) 124 | 120 | 117 | 113 ) 110 } 106
34 | 39| 49| 50 | 52 | 64| 59 | 177 | 169 | 161 | 154 | 148 | 143 | 138 | 134 | 130 | 126 | 122 | 119 | 115 | 112
35 | 40 | 50 | 51 | B3 | 65| 60 | 183 | 176 | 167 | 160 | 154 | 149 | 144 | 140 | 136 | 132 | 128 | 124 { 121 | 117
36 | 41 | 51 | 52| 54 | 66 | 61 | 190 | 183 | 174 | 167 | 161 | 156 | 151 | 146 | 142 | 138 | 134 | 130 | 126 | 123
37 | 42 | 52| 53| 55 | b7 | 62 | 196 | 190 | 181 | 173 | 167 | 162 | 157 | 1652 | 148 | 144 | 140 | 136 | 132 | 128
38 ) 43 | 53 | 54 | 56 | 58 | 63 | 203 | 197 | 187 } 180 | 174 | 168 | 163 | 158 | 154 } 150 | 146 )| 142 | 138 | 134
30 | 44 54| 55 | B7 { 59| 64 | 210 | 204 | 104 | 187 | 180 | 175 | 169 | 1656 | 160 | 156 | 152 | 148 | 144 | 140
40 | 45| B5 | 56 | 58 | 60 | 65 | 217 | 211 | 201 | 194 | 187 | 181 | 176 | 171 | 166 | 162 | 158 | 154 | 150 | 146
41 | 46 | 56 | 57 | 59 | 61 | 66 | 223 | 218 | 208 | 200 { 194 | i88 | 182 ( 177 | 173 | 168 | 164 | 160 | 156 | 152
42 | 47 | 57 | 68} 60 | 62 | 67 | 230 | 226 | 215 | 207 | 200 | 194 | 18 | 184 | 179 | 174 | 170 | 166 | 162 | 158
43 | 48 ) 58 ) 59 ) 61 ) 63 )] 68 | 237 | 233 |} 222 | 214 | 207 | 201 ) 195 | 190 | 185 ] 181 | 176 | 172 | 168 | 164
44 | 49 59 60 | 62 | 64 | 69 | 244 | 240 | 230 | 221 | 214 | 208 | 202 | 197 | 192 | 187 | 182 | 178 | 174 | 170
45 | 50| 60 | 61| 63| 65| 70 | 251 | 248 | 237 | 228 | 221 | 214 | 209 | 203 ; 198 | 104 | 189 | 184 i 180 | 176
46 | 51 | 61 ] 62 | 64} 66 | 71 | 258 | 255 | 244 | 235 | 228 } 221 | 215 | 210 | 205 | 200 } 195 | 191 | 186 | 182
47 | 52| 62 | 63 | 66 | 67 | 72 | 265 | 262 | 251 | 242 | 235 | 298 | 222 | 217 { 211 | 206 | 202 { 197 | 193 | 189
48 | B3 | 63 ) 64 | 66 | 68 ] 73 | 272 | 269 | 250 | 250 | 242 | 235 | 220 | 223 | 218 | 213 | 208 | 204 | 199 } 195
49 | 54 | 64 | 66 | 67 | 69 | 74 | 279 | 276 | 266 | 257 | 249 | 242 | 236 | 230 | 2925 | 220 | 215 | 210 | 206 | 20!
50 | 55 | 66 | 66 | 68 | 70 | 75 | 287 | 283 | 274 | 264 | 266 | 249 | 243 | 237 | 231 | 226 | 221 | 217 | 212 | 208
51 | 66 | 66 | 67 | 69 | 71 | 76 | 204 | 200 | 281 | 272 | 263 | 256 | 250 | 244 | 238 | 233 | 228 | 223 | 219 | 214
52 | 57 | 67 | 68 | 70 | 72 | 77 { 301 | 207 | 289 | 279 | 271 | 263 | 257 | 25) | 245 | 240 | 235 | 230 | 225 | 221
53 | B8 ) 68 | 69| 71 | 73] 78 | 308 | 306 | 297 | 286 | 278 | 271 | 264 | 258 | 9252 | 247 | 241 | 237 | 232 | 227
54 | 59§ 69 ] 70 [ 72| 74 | 79 | 316 | 312 | 304 | 204 | 285 | 278 | 271 | 265 | 259 | 253 | 248 | 243 | 238 | 234
65 | 60 | 70 { 71 | 73| 75| 80 | 323 | 319 | 312 | 302 | 203 | 285 | 278 | 272 | 266 | 260 | 255 | 250 | 245 | 240
66 | 61| 71| 72 74 | 76 1 81 | 330 | 327 | 320 | 300 | 300 | 202 | 285 | 2793| 273 | 267 | 262 | 257 | 252 | 247




ITpodoadicerue Taba. 7

Ilepenax Temnepalryp B npAGope A i, B °C

bilanihlalt

k1

123

- liIJJ.'

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
177
78
79
80
81
82
83

85
86
87
83
89
90

62 |~ 72
63 73
64 74
65 | 75
66 | 76
67 77
68 78
69 79
70 80
71 | 81
72 | 82
73 | 83
74 | 84
79 | 85
76 26
77 Q7
78 88
79 890
80 a0
31 91
82 92
83 93
84 94
85 95
86 06
87 97
88 08
89 99
90 | 100
o1 | 101
a2 { 102
93 | 103
04 | 184
95 | 105

2| s | 4 s ] 6| 7 8] o] w0l ul 2l | 4
20% 25 e e

q3 B KKaA[4-3KM
75 | 77 { 82 | 338 | 334 I 328 | 317 | 308 | 300 | 203 | 286 | 280 | 274 | 269 | 264 | 259 | 9254
76 | 78 1 83 | 345 | 341 | 336 | 325 | 315 | 307 | 300 | 203 { 287 | 281 | 276 | 271 | 266 | 261
77 | 79 | 84 | 353 | 349 | 344 | 332 | 323 | 315 | 307 | 301 | 204 | 289 | 283 | 278 | 272 | 268
78 | 80| 8 | 360 | 356 | 351 | 340 | 331 | 323 | 315 | 308 | 302 | 206 | 290 | 285 | 279 | 274
79 | 81 86 | 368 | 364 | 360 | 348 | 338 | 330 | 322 | 315 | 300 | 303 | 207 | 292 | 286 | 281
80 | 82 | 87 | 375 | 371 | 368 | 356 | 346 | 337 | 330 | 323 | 316 | 310 | 304 | 209 | 293 | 288
8l | 83| 8 | 383 | 379 | 375 | 364 | 354 | 345 | 337 | 330 | 324 | 317 | 312 { 306 | 300 | 295
82 | 84} 89 | 390 | 387 | 383 | 372 | 362 ) 353 | 345 | 338 | 331 | 325 | 319 | 313 | 308 | 302
83 | 8 | 90 | 398 | 394 | 390 | 380 | 369 | 360 { 353 | 345 | 338 | 332 | 326 | 320 | 315 | 309
84 | 86 | 9t 406 | 402 | 398 | 388 | 377 | 368 | 360 | 353 | 346 | 339 | 333 | 328 | 322 | 3l6
85 1 87 | 92 | 413 | 410 | 406 | 396 | 385 | 376 | 368 | 360 | 353 | 347 | 341 | 335 | 329 | 324
86 | 88 | 93 | 421 | 417 | 413 | 404 | 303 | 384 | 376 | 368 | 361 { 354 | 348 | 342 { 336 | 331
87 | 890 | 94 | 429 | 425 | 421 | 412 | 4p1 | 392 | 383 | 376 | 369 | 362 | 356 | 350 | 344 } 338
88 | 99 95 437 433 429 420 | 409 400 391 383 376 369 363 357 351 | 346
80 | 91 06 | 444 | 441 | 437 | 429 | 417 | 408 | 399 | 391 | 384 | 377 | 371 | 364 | 359 | 353
90 | 92 | 97 | 452 | 448 | 444 | 437 | 426 | 416 | 407 | 399 | 392 | 385 | 378 | 372 | 366 | 360
0l | 93| 98 | 460 | 456 | 452 | 445 | 434 | 424 | 415 | 407 | 399 | 392 | 38 | 379 | 373 | 368
02 | 04 | 90 | 468 | 464 | 460 | 454 | 442 | 432 | 423 { 415 | 407 | 400 | 393 | 387 | 381 | 375
03 | 95 | 100 | 476 | 472 | 468 | 462 | 450 | 440 | 431 | 423 | 415 | 408 | 401 | 395 | 388 | 383
o4 | 96 [ 101 484 | 480 | 476 | 471 | 459 | 448 | 430 | 431 | 423 | 416 | 409 | 402 | 396 | 390
5 | 97 | 102 | 492 | 483 | 484 | 479 | 467 | 456 | 447 | 439 | 431 | 423 | 417 | 410 | 404 | 398
06 | 98 | 103 | 500 | 496 | 492 | 488 | 475 | 465 | 455 | 447 | 439 | 431 | 424 | 418 | 411 | 405
97 | 99 | 104 | 508 | 504 | 500 | 496 | 484 | 473 | 463 | 455 | 447 | 439 | 432 | 425 | 419 | 413
98 | 180 | 104 516 512 | 508 | 504 | 492 | 481 A79 | 463 | 4855 | 447 | 440 | 433 | 427 | 421
00 ! 101 | 106 | 524 | 520 | 516 | 512 | BOl | 490 | 480 | 471 | 463 | 455 | 448 | 441 | 434 | 498
100 [ 102 | 107 | 5832 | 598 | 524 { 520 | 500 | 498 | 488 | 479 | 471 | 463 | 456 | 449 | 442 | 436
ol {103 | 108 | 540 | 536 | 532 | 528 | 518 | 506 | 496 | 487 | 479 | 471 | 464 | 457 | 450 | 444
102 [ 104 | 109 | 548 | 544 | 540 | 536 | 526 | 515 | 505 | 496 | 487 | 479 | 472 | 465 | 488 | 452
103 { fo5 | 110 | 556 | 552 | 548 | 544 | 535 | 523 | 513 | 504 | 495 | 487 | 480 | 473 | 466 | 459
lpd | 106 | 111 564 | 560 | 556 | 582 | 544 | 532 | 522 | 512 | 504 | 495 | 488 | 481 | 474 | 467
lo5 | 107 | 112 573 | 569 | 564 | 560 | 552 | 540 | 530 | 520 | 512 | 504 | 496 | 4890 | 482 | 475
106 | 108 | 113 | 581 | 577 | 573 | 569 | 561 | 549 | 538 | 529 | 520 | 512 | 504 | 497 | 490 | 483
107 | 1091 114 | 580 | 585 | 581 | 577 | 570 | 558 | 547 | 537 | 528 | 520 { 512 | 505 | 498 | 491
1 108 | 110 | 115 | 597 | 593 | 580 | 585 | 579 | 566 | 556 | 546 | 537 | 528 | 520 | 513 | 506 | 499




143

Il podoascerue Taba. 7

il

w

514

522
630
838
047
555
a63
071
530
538
597
605
613
622
631
639
648
656
665
673
682
691
700
708
717
726
735
744
763
762
771
780
789
798

. mpr g B °C [Iepenmaa Temiepatyp B mpuGope A tnpn °C
fa < RN, v —— -
St
oV | t | el 3 &« s 6l 71 8] ¢ !l nl 2] B3] n
5 15 16| 18| 20| 28 |— - —

o qa B KKQA[%-3KM

9l | 96 1061 107 | 109 | 111 | 116 | 606 | 602 | 597 | 593 | 587 | 575 | 564 | 654 | 545 | 537 | 520 | 521
92 | o7 | 107| 108 110| 112 117 | 614 | 610 | 606 | 602 | 596 | 584 | 573 | 563 | 554 | 545 | 537 | 529
03 | og| 108 109 111 113 | 118 | 622 | 618 | 614 | 610 | 605 | 593 | 581 | 572 . 562 | 553 | 545 | 538
g4 | 99 100} 110) 112 114 | 119 | 631 | 627 | 622 | 618 | 614 | 601 | 590 | 580 | 570 | 562 | 554 | 546
o5 | 1001 110 | t11} 113 | 1156 120 | 639 | 635 | 631 627 | 622 | 610 | 599 | 588 | 579 | 570 | 562 | 554
06 | 101 | 111 | 112} 114 | 116 ] 121 | 647 | 643 | 639 | 635 | 631 | 619 | 607 | 697 | 588 | 579 | 570 | 562
97 | 102 | 112} 113} 116 | 117} 122 | 656 | 652 | 647 | 643 | 639 | 628 | 616 | 606 | 596 | 587 | 579 | 571
68 | 103 | 113 | 114 | 116 | 118 | 123 | 664 | 660 | 656 | 652 | 647 | 637 | 6256 | 614 | 605 | 596 | 587 | 579
g0 | 104 | 114 1 115 ] 117 ] 119 | 124 | 673 | 669 | 664 | 660 | 656 | 646 | 634 | 623 | 613 | 604 | 596 | 588
100 | 105 | 115 116 | 118 { 120 | 126 | 681 | 677 | 673 | 669 | 664 | 655 | 643 | 632 | 622 | 613 | 604 | 596
101 {106 116 | 117 | 119 121 | 126 | 690 | 686 | 681 | 677 | 673 | 664 | 652 | 641 | 631 | 621 | 613 | 604
102 | 107 | 1171118 120} 122 | 127 | 698 | 694 | 690 | 685 | 681 | 673 | 661 | 650 | 639 | 630 | 621 | 613
103 | 108! 118} 119 121 123 | 128 | 707 |} 703 | 698 | 694 | 690 | 682 | 670 | 658 | 648 | 639 | 630 | 621
104 | 100 119 120 | 122{ 124 | 129 | 715 | 711 | 707 | 703 { 698 | 691 | 679 | 667 | 657 | 647 | 638 | 630
106 1 110! 120 | 1211 1231 1261 130 | 724 | 720 | 716 | 711 | 707 | 700 | 688 | 676 | 666 | 656 | 647 | 639
106 | 111 | 121 | 122 | 124 | 126 | 131 | 733 | 728 | 724 | 720 | 715 | 709 | 697 | 685 | 675 | 665 | 656 | 647
107 | 112 | 122 123 | 1256 ( 127 ( 132 | 741 | 737 | 733 { 728 | 724 | 718 | 706 | 694 | 684 | 674 | 665 | 656
108 | 113 1231 124 | 126 | 1281 133 | 750 | 746 | 741 | 737 | 733 | 728 | 715 | 703 | 692 | 683 | 673 | 665
100 | 114 | 124 | 1251} 127 | 120 134 | 759 | 754 | 750 | 746 | 741 | 737 | 724 | 712 | 701 | 691 | 682 | 673
110! ns! 125 126 128 130 135 | 767 | 763 | 759 | 764 | 750 | 746 | 733 | 721 | 710 h 700 | 691 | 682
111 | 116 126 | 127112014} 131 | 136 | 776 | 772 | 767 | 763 | 759 | 754 | 742 | 730 | 719 ) 709 | 700 | 691
112 | 11711271128 | 130 132 137 | 785 | 780 | 776 | 772 | 767 | 763 | 751 | 739 | 728 { 718 | 709 | 700
113! 1181 1281 120 131 | 133 | 138 |-¥93 | 789 | 785 | 780 | 776 | 772 | 761 | 749 | 737 | 727 | 717 1 708
114 { 1191 120 | 1301 132 | 13¢ | 139 | 892 | 708 | 793 | 789 5 | 780 | 770 | 758 | 746 | 736 | 726 | 717
115 120 130 [ 131 ] 133 | 135 140 | 811 [ 806 | 802 | 798 | 3 | 780 | 779 | 767 | 756 | 745 | 735 | 796
116 { 121 | 131 | 132 { 134 | 136 | 141 | 820 | 815 | 811 | 806 | “2 | 798 | 789 { 776 | 765 | 784 | 744 | 735
117 | 1221 132 | 133 | 1351 137 | 142 | 828 | 824 | 820 | 816 | 811 | 806 | 798 | 785 | 774 | 763 | 753 | 744
118 | 123 | 133} 134 | 136 | 138 | 143 | 837 | 833 | 828 | 824 | 820 | 815 | 807 | 795 | 783 | 772 | 762 | 753
119 | 124 | 134 | 135 | 137 139 | 144 | 846 | 842 | 837 | 833 ) 898 | 824 | 817 | 804 | 792 | 781 | 771 | 762
120 | 1251 135 | 136 1 138 | 140! 145 | 855 | 851 | 846 | 842 | 837 | 833 | 826 | 813 | 802 | 791 | 780 | 771
190 | 126 | 136 | 137 | 1390 ] 141 | 146 | 864 | 859 | 855 | 851 | 846 | 842 | 836 | 823 | 811 | 800 | 780 | 780
120 1 127t 137 | 1381 140 | 142 | 147 | 873 | 868 | 864 | 859 | 855 | 851 | 845 | 832 | 820 | 809 | 700 | 780
123 | 128 [ 138 | 139 | 141 | 143 | 148 { 882 | 877 | 873 | 868 | 864 | 859 { 855 | 841 | 820 | 818 | 808 | 798
124 | 120 ] 139 l 140 | 142 | 144} 149 | 891 | 836 | 882 | 877 | 873 | 868 | 864 | 851 | 839 | 827 | 817 | 807
125 | 130 140 | 14t { 143 | 1451 150 | 900 | 895 [ 891 | 886 | 882 | 877 | 873 | 860 | 848 | 837

826 | 816 807

507
515
523
| 831
240
548
506
* 564
572
581
| 589
097
606
614
623
631
640
648
657
665
674
683
691
700
709
718
726
{ 735
744
753
762
| 771
780
789
. 798

|




GE

16 16 18
45 | 46 | 48
46 | 47 | 49
47 | 48 | 50
48 | 49 | 81
49 | b0 | b2
50 { b1 | 53
bl | 52 | 54
52 { 53 | 5b
b3 | 54 | b6
64 | b6 | 57
o0 | b6 | b8
66 | 657 | 59
o7 | 68 | 60
58 | b9 | 6l
b9 | 60 | 62
60 | 6l 63
61 { 62 | 64
62 | 63 | 65
63 | 64 | 66
64 | 65 ; 67
660 | 66 | 68
66 | 67 | 69
67 | 68 | 70
68 | 69 | 71
60 | 70 { 72
70 | 71 73
711 72 74
72 | 73 75
73 | 74 | 76
4 | 10| 77

ir NpE I B °C

b. IBU)XEHHUE BOAbl CHU3Y BHHU3

1 | 2 | 3 | + | 51 6| 7| 8 | o | 10l nn | 12| 13| 14}

20| 25 |-

T ‘ —

s0 | 55 | 189 | 180
51 | 56 | 196 | 188
52 | 57 | 203 | 196
53 | 58 | 211 | 203
54 | 59 | 218 | 211
55 | 60 | 226 | 219
56 | 61 | 233 | 227
57 | 62 | 241 | 236
58 | 63 | 249 | 245
59 | 64 | 286 | 252
60 | 65 | 2064 | 260
61 | 66 | 272 | 268
62 | 67 | 279 | 276
63 | 68 | 287 | 283
64 | 69 | 295 | 201
65 | 70 | 303 | 299
66 | 71 | 311 | 307
67 | 72 | 318 | 315
68 | 73 | 326 | 322
690 | 74 | 334 | 330
70 | 75 | 342 | 338
71 | 76 | 350 | 346
72 | 77 | 358 | 354
73| 78 | 366 | 362
74 | 79 | 374 | 370
75 | 80 | 382 | 378
76 | 81 | 390 | 386
77 | 82 | 398 | 394
78 | 83 | 407 | 402
79 | 84 | 415 | 411

170 |
177
185
192
200
208
216
223
231
239
247
2565
263
272
280
288
206
305
313
322
330
339
347
356
366
374
382
390
398

407

162
169
177
184
191
199
206
214
222
229
237
245
253
261
269
277
285
293
301
309
318
326

343
3561
360
368
377
385
394

q,B KKaArlR-9kM

ﬁepenan TEeMIIepaTyp B nputope A fnp B °C

165
162
170
177
184
191
199
206
214
221
229
237
244
252
260
268

276

201
299
308
316
324
332
340
349
357
365
374
382

149 ! 1;4

156 151
163 158
170 165
178 172
185 179
192 186
199 | 193
207 | 200
214 | 208
229 | 215
229 | 292
237 | 230
244 | 237
252 | 245
260 | 252
267 | 260
9276 | 268
283 | 275
201 2383
209 | 291
307 | 299
315 | 307
323 | 315
331 322
330 | 330
347 | 339
355 | 347
364 | 355
372 | 363

139
146
153
169
166
173
180
187
194
202
209
216

223

231
238
246
253
261
268
276
284
291
299
307
315
323
331
339
347
355

|

134
141
148
154
161
168
175
182
189
196
203
210
217
22b
232
239
247
204
262
269
277
285
202
300
308
315
323
331
339
347

130
136
143
150
156
163
170
177
184
191
198
205
212
219
226
234
241
248
256
263
271
278
286
293
30!
309
316
324
332
340

Tabauuna 8

126
132
138
145
152
158
165
172
179
186
193
200
207
214
221
228
235
243
250
257
265
272
280
287
295
302
310
318
325
333

121
128
134
141
147
154
160
167
174
181
188
195
202
209
216
223
230
237
244
252
259
266
274
281
289
296
304
312
319
327

E

117 1 113
124 | 120
130 | 126
136 | 132
143 | 139
140 | 145
156 | 152
163 | 158
169 | 165
176 | 172
183 | 178
190 | 185
197 | 192
204 | 1909
211 | 206
218 | 213
295 | 220
232 | 297
239 | 234
247 | 241
254 | 248
261 | 256
268 | 263
276 | 270
283 | 278
291 | 285
208 | 292
306 | 300 |
313 | 307

321 I 315




{r Opg Iy B °C

IT1podosrsenue Taba. &

He;;ena,; TeMIepatyp B upmbope A tnp B °C

P

1t | 2 ) 3| 4 | 5 6 7 g o | 10! 11!l 121 13| 14
'l s | 5] 16| 18] 20| 25 el 71 o) olwlul I
l *a q, B KKQAfY - 9KM

60 | 65| 76 | 76 | 78 | 80 | 85 | 423 | 419 | 415 | 403 | 301 | 380 | 371 | 363 | 355 | 348 | 341 | 335 | 328 | 323
61 | 66 | 76 | 77 | 79 | 81 | 8 | 431 | 427 | 423 | 411 | 300 | 389 | 379 | 371 | 363 | 356 | 349 | 342 | 336 | 330
62 | 67 | 77 | 78 | 80 | 82 | 87 | 439 | 435 | 431 | 420 | 408 | 397 | 388 | 379 | 371 | 364 | 357 | 350 | 344 | 338
63 | 68 | 78 | 79 | 81 | 83 | 88 | 447 | 443 | 430 | 420 | 416 | 405 | 306 | 387 | 379 | 372 | 365 | 358 | 352 | 345
64 | 69| 70 | S0 | 82 ] 84 | 89 | 456 | 452 | 447 | 438 | 425 | 414 | 204 | 305 | 387 | 380 | 373 | 386 | 359 | 353
65 | 70 | 80 | 81 | 83| 85 | 00 | 464 | 460 | 456 | 446 | 433 | 422 | 413 | 404 | 395 | 388 | 381 | 374 | 367 | 361
66 | 71 | 81 | 82| 84 | 86| 91 | 472 | 468 | 464 | 456 | 442 | 431 | 421 | 412 | 404 | 396 | 389 | 382 | 375 | 369
67 | 72 | 82 | 83| 85| 87 | 92 | 481 | 476 | 472 | 464 | 451 | 439 | 429 | 420 | 412 | 404 | 397 | 390 | 383 | 377
68 | 73| 83 | 84 | 8 | 88 | 03 | 489 | 485 | 481 | 4T3 | 460 | 448 | 438 | 429 | 420 | 412 | 405 | 398 | 391 | 384
69 74 | 84 | 8 | 87 | 89 04 497 493 | 489 489 468 457 | 446 | 437 | 428 | 420 | 413 | 406 309 | 392
70 | 75 | 85 | 86 | 88 | 90| 05 | 506 | 501 | 497 | 493 | 477 | 465 | 455 | 448 | 437 | 429 | 421 | 414 | 407 | 400
71 | 76 | 86 | 87 | 89| o1 | 06 | 514 | 510 | 506 | 502 | 486 | 474 | 463 | 454 | 445 | 437 | 429 | 492 | 415 | 408
72 | 77 | 87| 88| 90| 92| 97 | 522 | 518 | B4 | Bio | 495 | 483 | 472 | 462 | 453 | 445 | 437 | 430 | 423 | 416
73 | 78 | 88 | 89| o1 ] 93 | o8 | 531 | 526 | 522 | 518 | 504 | 492 | 481 | 471 | 462 | 453 | 446 | 437 | 431 | 4924
74 | 79| 89| 90 | 92| 94 | o9 | 539 | 535 | 531 | 526 | 513 | 500 | 480 | 479 | 470 | 462 | 454 | 446 | 439 | 432
76 | 80 | 90| 91 | 93| o5 | 100 | 548 | 543 | 539 | 535 | 522 | 509 | 498 | 488 | 479 | 470 | 462 | 454 | 447 | 440
76 | 81 | 91 | 92| o4 | o6 | 101 | 556 | 552 | 548 | 543 | 531 | 518 | 507 | 497 | 487 | 479 | 470 | 463 | 455 | 448
77 | 82| 92| 93| 95| o7 | 102 | 565 | 560 | 556 | 552 | 540 | 527 | 516 | 505 | 496 | 487 | 479 | 471 | 464 | 457
78 | 83| o3| o4 | 96| o8 | 103 | 573 | 569 | 565 | 560 | 549 | 536 | 524 | 514 | 504 | 496 | 487 | 479 | 472 | 465
790 | 8¢ | oa | 98| 67| oo | 104 | 582 | 577 | 673 | 569 | 558 | 545 | 533 | 523 | 513 | 504 | 496 | 488 | 480 | 473
80 | 85| 95 | 96| 93 | 100 | 105 | 590 | 536 | 582 | 877 | 567 | 554 | 542 | 531 | 522 | 513 | 504 | 496 | 488 | 481
81 | 86 | o6 | 97| 00 | 101 | 106 | 599 | 594 | 500 | 586 | 576 | 563 | 551 | 540 | 530 | 521 | 513 | S04 | 497 | 489
82 | 87 | o7 | 98 | 100 | 102 | 107 | 607 | 603 | 500 | 594 | 586 | 572 | 560 | 549 | B30 | 530 | 821 | 513 | 505 | 498
83 | 83 | 98 | 99 | 101 {103 | 108 | 616 | 611 | 607 | 603 | 595 | 581 | 569 | 588 | 548 | 538 | 530 | B2l | 514 | 508
84 | 80 | 90 | 100 | 102 {104 | 109 | 624 | 620 | 616 | 611 | 604 | 590 | 573 | 566 | 556 | 547 | 538 | B30 | 522 | 514
85 | 00 | 100 | 101 | 103 | 105 | 110 | 633 | 629 | 624 | 620 | 616 | 599 | 587 | 575 | 565 | 556 | 547 | 538 | 530 | 523
86 | o1 | 101 | 102 | 104 | 106 | 111 | 642 | 637 | €33 | 629 | 624 | 608 | 596 | 584 | 574 | 564 | 555 | 547 | 539 | 531
87 | o2 {102 [103 | 105 {107 | 112 | 650 | 646 | 642 | 637 | 633 | 617 | 605 | 593 | 583 | 573 | 564 | 555 | 547 | 540
88 | 93 | 103 | 104 | 106 | 108 | 113 | 659 | 654 | 650 | 646 | 642 | 627 | 614 | 602 | 592 | 582 | 573 | 564 | 556 | 548
80 | o4 | 104 | 105 | 107 [ 109 | 114 | 667 | €63 | 659 | 654 | 650 | 636 | 623 | 611 | 600 | 591 | 581 | 573 | 564 | 556
90 | 95 | 105 | 106 | 108 | 110 | 115 | 676 | 672 | 667 | 663 | 650 | 646 | 632 | €20 | 609 | 599 | 590 | 581 | 573 | 565
of | 96 (106 {107 | 109 | 111 | 116 | 685 | 681 | 676 | 672 | 667 | 654 | 641 | 620 | 618 | 608 | 599 | 590 | 582 | 574
92 | o7 | 107 | 108 {110 [112 | 117 | 604 | 680 | 685 | 681 | 676 | 664 | 650 | 638 | 627 | 617 | 608 | 599 | 590 | 882
93 | 8 |108 | 109 | 111 [ 113 | 118 | 702 | 698 | 694 | 689 | 685 | 673 | 659 | 647 | 636 | 626 | 616 | 607 | 599 | 591




L2

“hed

\ 15 | 15] 16
Iy a
94 | 99| 109 | 110
95 | 100 ] 110 | 111
o6 | 101 [ 111 | 112
97 | 102 | 112 | 113
o8 | 103 | 113 | 114
99 | 104 [ 114 | 115
100 | 105 | 115 | 116
101 | 106 | 116 | 117
102 | 107 | 117 | 118
103 108 | 118 | 119
104 | 109 | 119 [ 120
105 | 110 | 120 | 121
106 | 111 | 121 | 122
107 | 112 { 122 | 123
108 | 113 | 123 | 124
109 | 114 | 124 | 125
110 | 115 { 125 | 126
1t | 116 | 126 | 127
112 | 17| 127 | 128§
113 | 118 | 128 | 129
114 | 119 | 129 | 130
115 | 120 | 130 | 131
116 | 121 | 131 | 132
117 | 122 | 132 | 133
118 | 123 | 133 | 134
119 | 124 | 134 | 135
120 | 125 | 135 | 136
121 | 126 | 136 | 137
122 | 127 | 137 | 138
123 | 128 | 138 | 139
124 | 129 | 139 | 140 !
125 | 130 | 140 | 141

18

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143

I, IpR Iy B °C

20

114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

129

130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

26 |7
119 711
120 | 720
121 729
122 737
123 746
124 755
126 | 764
126 773
127 781
128 790
129 | 799
130 808
131 817
132 826
133 835
134 844
135 853
136 862
137 871
138 880
139 889
140 898
141 907
142 016 |
143 | 925
144 | 934
146 | 943
146 | 952
147 | 961
148 970
149 | 979
150 | 988

Pl

t el sl al sl el 7208l o] wl ul

12| 3| wu

q, B KKaa[4-9KMm

707
716
724
733
742
751
769
768

7717 |

786
795
804
813
821
830
839
848
857
866
875
§84
893
902
911
920
929
938
047
956
966
975
084

7?2 698 | 694 | 683
711 | 707 | 702 | 692
720 | 715 | 711 | 70l
729 | 724 | 720 | 711
737 | 733 | 729 | 720
746 | 742 | 737 | 733
755 | 751 | 746 | 742
764 | 759 | 755 | 75l
773 | 768 | 764 | 759
781 | 777 | 773 | 768
790 | 786 | 781 | 777
799 | 795 | 790 | 786
808 | 804 | 799 | 795
817 | 813 | 808 | 804
826 | 821 | 817 | 8I3
835 | 830 | 826 | 821
844 | 839 | 835 | 830
853 | 848 | 844 | 839
82 | 857 | 853 | 848
871 | 866 | 862 | 857 .
880 | 875 | 871 | 866
830 | 884 | 880 | 875
898 | 893 | 889 | 884
907 | 902 { 898 | 893
916 | 911 | 907 { 902
925 | 920 | 916 | 911
934 | 929 | 925 | 920
943 | 938 | 93¢ | 929
952 | 947 | 943 | 938
961 | 956 | 952 | 947
970 | 966 | 961 | 956
979 | 975 | 970 | 966 |
i

669
678
687
696
706
715
724
734
743
753
762
772
782
791
800
810
820
829
839
863
662
871
880
889
898
907
916
925
934
943
952
961

|

656
665
675
634
693
702
711
721
730
739
749
758
768
777
786
796
806
815
824
834
843
853
863
872
882
892
901
911
921
931
940
950

645
654
663
672
681
691
700
709
718
727
736
746
755
764
774
783
792
802
811
821
830
840
849
859
868
878
887
897
907
016
926
936

635
644
653
662
671
680
689
698
707
116
725
734
744
753
762
771
781
790
799
809
818
827
837
846
866
865
875
384
894
903
913
922

625
634
643
652
661
670
679
688
697
706
715
724
733
742
7561
760
769
779
788
797
806
816
825
834
844
853
863
872
881
891
900
910

616
625
634
642
651
660
669
678
687
696
705
714
723
732
741
760
759
768
117
187
796
805
814
824
833
842
851
861
870
830
889
898

607
616
625
634
642
651
660
669
678
687
695
704
713
722
731
740
749
758
167
777
786
795
804
813
822
832
841
8560
829
869
878
887

=

599
603
616
625
634
643
651
660
669
678
687
695
704
713
722
731
740
749
758
767
776
785
794
803
813
822
831
340
849
8569
868
877

— IIpodoascenue Taba. 8l
IlTepenax veMnepatyp B npubope A tnp B °G

|
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B. IBHWKEHHWE BCbl CBEPXY BHH3

ITepenan TeMneparyp B ;'rpnﬁope A tnp B °C

Tabauua 9

——

——

il P—

113
120
126
133
140
147
154
161
169
176
184
191
188
206
214
222
229
237
245
253
262
270
278
286
295

- 303

312
320
329
338

110
116
123
130
136
143
150
157
165
172
179
187
194
202
209
217
225
233
241
249
257
265
273
282
290
298
307
315
324
333

| o t | 2] 31 ¢« sl el 72 8!l 6wl ufli2l 3] u

5 15| 16 20 25 7, » KKas Ta-orm

38 | 45 \ 46 | 48 | 50 55 165 160 | 154 | 149 r 144 | 140 { 136 | 132 } 128 | 124 | 120 | 117
36 | 46 1 47 | 49 | 51 56 172 { 167 | 16l 156 { 152 | 147 | 143 139 | 135 131 | 127 | 124
37 | 47| 48 | 50 | 532 | 57 180 | 175 | 169 | 164 | 159 | 1564 | 150 | 146 | 142 | 138 | 134 | 130
38 | 48 | 49 | 51 | 53 58 187 182 | 176 | 171 166 | 162 | 157 | 153 | 149 | 145 | 141 137
39 | 49| 50 | 52 | 54 59 195 | 190 | 184 | 179 174 160 | 164 160 | 156 | 152 | 148 | 144
40 | 50| 51 | 53 | 55 60 | 202 198 | 192 186 | 181 176 | 172 167 { 163 | 159 | 155 | 151
41 | 51| 52 | 54 | 56 61 210 | 206 | 200 | 194 | 189 | 184 179 | 175 | 171 166 | 162 | 158
42 | 52 | 53 { 55 | 57 62 | 218 | 214 ] 208 | 202 ) 197 | 192 | 187 ! 182 ) 178 ) 174 | 189 | 163
43 | 53| B4 | 56 | B8 63 296 | 222 | 216 | 210 | 204 | 199 | 194 | 190 | 185 181 177 | 173
44 | 54 | 55 | B7 | 59 64 234 | 231 | 224 | 218 | 212 | 207 | 202 | 198 | 193 | 189 | 184 180
45 | 55 | 56 | B8 | 60 65 | 242 | 239 | 232 | 226 | 220 | 215 | 210 | 205 | 20i 196 | 192 | 188
46 | 56 | 57 | 59 | 61 66 960 | 246 | 240 | 234 | 228 | 223 ] 218 | 213 | 208 | 204 | 199 | 195
47 | 57 | 58 | 60 | 62 67 | 258 | 254 | 248 | 242 | 236 | 231 | 296 | 221 | 216 | 212 { 207 | 203
48 | 58 ) 59| 61 | 63 68 967 | 263 ) 957 | 250 | 244 | 239 ) 234 ) 220 | 224 ) 219 | 215 | 210
49 | 59| 60 | 62 | 64 69 + 275 | 271 | 265 | 259 | 253 | 247 | 242 | 237 { 232 | 2927 | 293 | 218
50 { 60| 61 { 63 | 65 70 983 | 279 | 274 | 267 | 261 | 2656 | 250 | 245 | 240 | 235 | 23! | 296
51 | 61| 62 | 64 | 66 71 209 | 988 | 282 | 276 | 269 | 264 | 258 | 253 | 248 | 243 | 239 | 234
59 | 621 63| 65 | 67| 72 | 300 | 206 | 201 | 284 | 278 | 272 | 267 | 261 | 256 | 251 | 247 | 242
53 | 63 | 64 | 66 | 68 73 309 | 305 | 300 | 293 | 286 | 281 | 275 | 270 | 265 | 260 | 255 | 250
B4 | 64 ] 65 ) 67 ) 69 ] 74 317 | 313 | 308 | 301 | 205 | 289 | 283 | 278 | 273 | 268 | 263 | 258 |
551 66| 66 | 68 | 70 75 326 | 322 | 317 | 310 | 304 { 298 { 202 | 286 | 281 | 276 | 271 | 266
56 | 66 | 67 | 69 | 71 76 335 | 330 | 326 | 319 | 312 | 306 | 301 | 205 | 290 | 285 | 279 | 275
57 | 67 | 68 | 70 | 72 | 177 344 | 339 | 335 | 328 | 32t | 315 | 309 | 304 | 2908 | 203 | 288 | 283
58 | 68| 69 | 71 | 73 78 | 352 | 348 | 344 | 337 | 330 | 324 | 318 | 312 | 307 | 301 | 296 | 291
59 | 69 { 70 | 72 | 74 79 | 361 | 357 | 3563 | 346 | 339 | 333 | 327 | 321 { 315! 310 | 305 | 300
60| 70| 71| 73| 75 80 | 370 | 366 | 363 | 355 { 348 | 342 | 335 | 330 | 324 | 319 | 313 | 308
6l | 71| 72! 74 | 76 81 370 | 375 | 370 | 364 | 3567 | 350 | 344 { 338 { 333 ( 327 | 322 | 8i7
62 | 72| 73| 75| 77 82 388 | 384 | 379 | 373 | 366 | 360 | 353 | 347 | 342 | 336 ! 331 | 326
63 1 73| 74| 76 | 78 83 397 | 303 | 388 | 383 | 375 | 369 | 362 | 356 | 361 | 345 | 340 | 334
64 | 74 1 78| 77 | 79 84 407 | 402 | 307 | 392 | 385 | 378 | 371 | 365 | 360 | 354 | 348 | 343

ll



6€

98

15| 16| 18| 20| 25
75| 76 | 78 | 80 | 85
76 | 77| 79| 81 | 86
77| 78| 80 | 82| 87
78 1 79| 81| 83 | 88
79 | 80 | 82| 84 | 89
80 [ 81| 83 | 8 | 90
81 | 82 | 84 | 8 | 9l
82 | 83 | 85 | 87 | 92
83 | 84 | 8 | 88 | 93
84 | 8 | 87| 89| 94
85 | 86 | 88| 90| 95
8 | 87 | 89| 9l | 96
87 | 88 [ 90 | 92 [ o7
88 | 89| o1 | 93| o8
89 | 90 | 92| 94| 99
90 | 91 [ 93 | 95 | 100
91 | 92 [ 94 | 96 | 101
92 | 93 | 95| 97 | 102
93 | 94 | 96 | 98 | 103
94 | 95 | 97 | 99 | lo4
95 | 96 | 98 | 100 | 105
96 | 97 | 99 { 101 | 106
97 | 98 | 100 | 102 | 107
98 | 99 | 101 | 103 | 108
99 { 100 | 102 | 104 | 109
1100 | 101 | 103 | 105 | 110
101 | 102 | 104 | 106 | 1%
102 | 103 | 105 | 107 | 112
103 | 104 | 106 | 108 | 113
104 | 105 | 107 | 109 | 114
105 | 106 | 108 | 110 | 115
106 | 107 { 109 | 111 | 116
107 | 108 | 110 | 112 | 117
108 | 109 | 111 | 13 | 118

[lepemay TeMnepaTyp B npHOope A tnp B °C

IT po_@onmeﬁue Taba. 9

!

|2|3|4'¢-§f|5\s|7|3\9\10]11\12]13l_14_.

079

599
609
620
630
640
650
661
671
681
692
713
723
734
744

411
420
430
439
448
458
467
477
486
496

q,B KKaAJu: 9KM

407
416
425
434
444
453
462
472
481
491
601
010
520
030
540
549
559
569
579
589
599
609
620
630
640
660
661
671
681
692
702
713
723
734

401
4]1
420
430
439
449
459
469
478
488
496
506
515
525
535
045
554
964
874
b84
594
604
6156
625
635
645

666
676
686
697
707
718
728

394

403
413
422
432
441
451
460
470
480
490
500
510
520
530
540
550
060
570
081
591
601
609
620
630
640
650
661
671
681
692
702
713
723

387
396
406
415
424
434
443
453
463
472
482
492
502
512
522
532
542
5562
562
572

593
603
614
624
635
645
656
667
677
688

699

710
720

381
390
399
408
418
427
437
446
456
465
475
485
495
504
D14
024
534
544
054
065
576
585
596
606
616
626
636
647
658
669
679
690
701
712

374
384
393
402
411
42]
430
440
450
459
468
478
488
497
507
517
527
537
b47
557
967
578
088
598
608
619
629
640
650
661
671
682
693
703

369
378
387
396
405
414
424
433
443
452
462
471
481
491
501
510
520
630
540
550
560
570
580
591
601
611
622
632
642
653
664
674
685
695

357
366
375
384
393
403
412
421
43!
440
449
459

468

478
488
497
507
517
527
537
547
ob7
567
77
087
097
608
618
628
639
649
659
670
681

352
- 3565

361
370
379
388
397
406
415
425
434
443
453
462
472
482
491
001
511
621
530
540
550
560
070
580
591
602
611
621
632
642
652
663
673

347

364
373
382
391
4101
410
419
428
435
447
456
466
476
485
495
505
bl4
524
534
544
bb4
564
o74

594
604
615
625
635
646
656
666

341
350
359
368
377
386
395
404
413
493
432
441
451 |
460
470
479 |
489
499
508
518
528
538
548
559
568
578
588
598
608
618
629
639
649
660




)7

o —
I 5 15 16
L
94 99 ] 109 | 110
95 | 100 ] 110 | 111
96 | 101 | 111 | 112
97 | 102 | 112 113
98 | 103 | 113 | 114
99 | 104 | 114 | 116
100 | 105 | 116 | 116
101 | 106 | 116 | 117
102 | 107 | 117 | 118
103 | 108 | 118 | 119
104 | 109 | 119 | 120
105 | 110 | 120 | 121
106 | 111 | 121 | 122
107 | 112 122 } 123
108 | 113 | 123 | 124
109 | 114 | 124 | 125
110 | 115 ] 125 | 126
111 | 116 | 126 | 127
112 | 117 | 127 | 128
113 | 118 | 128 | 129
114 | 119} 129 | 130
116 | 120 | 130 § 131
116 | 121 | 131 | 132
117 | 122 | 132 j 133
118 | 123 | 133 | 134
119 | 124 | 134 | 135
120 § 125} 135 | 136
121 | 126 | 136 | 137
122 1} 127 | 137 | 138
123 | 128 | 138 | 139
124 | 129 139 | 140
125 H 130 | 140 | 141

112
113
| 114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143

114
115
| 116
117
118
119
120
121
129
123
124
125
126
127
198
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

25

119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

150

795
766
776
787
798
809
820
830
841
852
863
874
885
896
908
919
930
941
952
964
975
986
908
1009
1021
1033
1044
1055
1067
1078
1090
1102

750
760
771
782
793
803
814
825
836
847
858
869
830
891
302
913
924
936
947
958
969
981
992
1004
1015
1026
1038
1049
1061
1073
1084
1036

IIpodoasicerue raba. 9

Ilepenan remmepatyp B mpuGope A fp, B °C
1Ll 2l sl el sl 6] 71l 8!l o] w0l uj izl 3|

744 | 739
766 | 750
766 | 760
776 771
787 782
798 | 793
809 | 803
820 | 814
830 | 825
841 | 836
852 | 847
863 | 868
874 | 869
835 | 880
897 | 891
908 | 902
919 | 913
930 | 924
941 | 936
952 | 947
964 | 958
9756 | 969
986 | 981
998 | 992
1009 | 1004
1021 | 1015
1032 | 1026
1044 | 1038
1055 | 1049
1067 | 1061
1078 | 1073
1090 § 1084

734
744
750
766
776
787
798
809
820
830
841
852
863
874

897
908
919
930
941
952
964
975
986
998
1009
1021
1032
1043
1055
1067
1078

731
739
750
760
771
782
793
803
814
825
836
847
858
869
880
89]
902
913
924
936
947
958
969
081
| 992
1004
1015
1026
1038
1049
| 1061
1073

| 729

733
744
755
766
777
788

800
811

822
833
845
856
863
874
885
897
908
919
930
941
952
064
975
986
998

| 1009

1021
1032
1043
1055
1067

714
725
736
747
7568
769
780
791
802
813
824
835
847
858
869
881
892
904
9156
927
938
950
962
973
981
992
1004
1015
1026
1038
1049

1061 I

q, B KKarl4-5KM

706
717
728
739
749
760
771
782
793
804
816
827
838
849
861
872
883
895
906
918
929
941
952
064
976
987
999
1011
1023
1035
1046
1058

698
709
720
731
741
752
763
774
785
796
807
818
830
841
852
863
875
886
897
909
920
932
943
955
967
978
990
1002
1013
1025
1037
1049

691
702
712
723
734
745
766
767
777
788
l 799

811
822
833
844
855
866
878
- 889
901
912
923
935
946
958
| 970
981
993
1005
1016
1028
| 1040

684
694
705
716
727
737
748
759
770
781
792
803
814
825
836
847
859
870
881
892
904
015
027
038
950
961
973
984
996
1008
| 1020
1031

677
688
698
709
719
730
741
752
763
773
184
795
806
817

829
840
851
862
873
885
896
907
919
930
942
953
965
976
988
999
1011
1023

o
681
691
702
712
723
734
745
756
766
777
| 788

799
810
821
832
843
854
866
87T
838

|399

911

| 922

934

| 945

957
968
980
991
1003
1015

\




v

- —=

b — =

= -

[Ipusroxcenue 11

NEPENAJBI TEMIEPATYP BOJbl B HATPEBATEJIbHBIX HNPHBOPAX
PALHATOPHbBIX ¥Y3JIOB C 3AMDBIKAIOHIMMH YYHACTKAMH Alyp

Tadbarma 10

BﬁpTﬂKﬂJlb‘HHﬁ y3ih €0 CMCIICHHHMH 3aMBIKAIODIMMH VHACTKAME NPH ABHIKEHUH BOJAH CHH3Y BBEDPX

i —

Tenynopasi Harpyska B KKaa/d I

dHOJIB == 15 sm H a' == 15 MM HpPH pacxope mdnonn =20 Mx B d = 15 mu l dntmn =25 MM ¥ ds .y=20 MM

At 1}? TCIIOHOCHTENN B CTOSKE B xafu npH Pﬂ;‘;‘;ﬁ;;‘:‘;“g‘;}?,f“““" TP P e & nafe o |
B © | T I |
200 250 300 350 400 450 500 300 | 350 400 500 600 l 500 600 800 1000

1 — — | — I — — — — — —_ — — | — | 240 | 285 | 385 | 480
2 |- | -|=-|=-|-!=|=| =] —=| =1 == 470 570| 765| 960

3 o35 | 290 | 350 | 410 470 | 522 585 | 445 | 520 | 600 | 755 | 915! 705 | 850 | 1145 | 1435!
4 310 | 3900 | 470 | 545 625 700 780 | 570 | 680 | 790 | 1005 |1210] 930 | 1130 | 1520 | 1910
5 |385( 485 | 580 | 680! 780 | 880 | 975 | 700! 840 | 975 | 1245 | 1505/ 1155 | 1405 | 1890 | 2310
6 1460 | 580 | 695 | 815 | 935 | 1050 | 1170 | 830 | 995 | 1160 | 1480 |1800| 1375 | 1670 | 2260 | —
7 | 540 | 675 815I 950 | 1090 | 1230 | 1370 | 925 | 1140 | 1335 | 1715 | 2100 1590 | 1940 | 2640 | —
8 610 | 770 | 930 | 1090 | 1250 | 1400 | 1560 | 1050 | 1290 | 1520 | 1945 | 2385| 1800 | 2210 | — —
9 685 | 865 | 1040 | 1225 | 1395 | 1575 | 1760 | 1170 | 1430 | 1690 | 2180 | — | 2005 | 2465 | — —
10 760 | 960 | 1155 | 1360 | 1550 | 1750 | 1950 | 1960 | 1560 | 1850 | 2400 | — | 2210 | — — —
11 — — — —_ —_ — — — — — — | — ] — — — —
12 010 | 1150 | 1380 | 1630 | 1860 | 2100 | 2340 | 1465 | 1810 12170' — | — 12600 — — —

P e e e el e e e e ———————
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Tabauma 11

I'opH3oHTaNbHBIE Y3Jdb ¢ OCEBBIMH 3aMBIKAIOIMAMH YYaCTKAMH npH
JABHXEHHH BOJABLI CHH3Y BHH3

T e P v g ———h—

Tenopaa HArpys3Ka B KKxa4fu

© O =~ & Ot

10
12
14

16

7;Twnonn=ls PH1d =2mm, d =20mkrd _=20 ux d_=25mm, d__ =25 xmu
" da.yr= 15 #x TpH pacxoze cl'l‘tnpa pacmn: ?ri?mnﬁocmena : E?roane ncg = 20 m:] %p'na pacxopne
wennonocnnrig?qa cTOsIKe B K2f4 reInRocHTeNd B CTOSKE B K o]
200 | 300 400 | 300 | 400 500 600 400 500 | 600 | 800 |
— ' — | 495 — — — 555 | — | — | — | —
—_ | - 640 — — 590 720 | — — — 560
— 585 | 790 — 575 720 900 | — — 520 | 690 |
— 705 950 — 690 875 1090 —— 525 630 840 |
560 825 1110 625 820 1030 1285 550 640 770 1020
650 950 1290 730 950 1180 1490 685 775 920 1210 |
740 1080 1450 840 1090 1350 1680 820 900 1070 1400
935 1350 1820 1060 1380 1680 2110 1100 1200 1410 1820 |
1130 1640 2210 1300 1680 2040 2640 1400 15640 | 1790 2240
1330 1920 2620 1560 2040 2450 3170 1675 1900 2180 ‘ 2650 |

Sy —p— i e ——— A —
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il

CBEepXYy BHHU3

Tennosaa Harpyska B xxaaju

TETIJIOHOCHTENA B CTOAKE B Kef4

= 10 MM H da v= 15 MM npm pacxoge

il

Mnp dnonn
°C
200 | 250 | 300
2 I D
3 235 | 295 | 350
4 315 | 395 | 470
5 {400 | 495 | 590
6 480 | 595 | 710
7 560 | 695 | 825
8 650 | 795 | 950
9 730 | 895 [1070
10 815 {1000 {1190
12 985 (1210 (1430

1

|

410
550
685
820
965
1100
1240
1380
1660

3§E_J 400

———

470
625
780
940
1100

1250

1420
1570
1900

530
700
880
1050
1230
1410
1590
1760
2110

|

450 | 500

|

d

TIORB

== 20 MM H d
3

= 15 MM 1IpH

pacxoZie TENJOHOCHTENR B CTOSKE
B Kefu4

——

585
780
975
1170
1360
1570
1760
1950
2350

275_J 300 | 350

300
460
620
790
965
1140
1330
1520
1710
2120

325
495
670
850
1030
1230
1420
1620
1830
2240

375
570
770
970
1180
1390
1610
1830
2060
2520

ﬁ

{

400 | 50

1

425

645

870
1100
1310
1560
1800
2040
2290
2800

——_

| 600

—

d
| nozn

Tabaunma 12
BepTHKaJNbHbIe Y3/l €0 CMEHICHHLIMH 3aMBIKAIOMHAMH YYaCTKAMH MPH ABHKEHHUH BOADI

=20 mMuud =20 mMu
3.V

B CTOSIKe B K2l

IIDH pacxoae TENJOHOCHTEJA

530

800
1070
1350
1630
1900
2200
2480
2770

——

L

e e s

635
955

1280 |

1600
1930
2260
2600

—
P

395
605
810
1025
1250

1710
1950
2180
2690

400 |

500

600 | 800 | 1000

1470 |

490
740
990
1250
1520
1780
2060
2330

——

580

875
1180
1480
1790
2100
2400
2730

770
1160
1550
1950
2340
2750

960}
1440
1930

2420
2900

!




[Tpunroncenue 12

HOJIHAA TEILIOOTHAYA 1| » H30JIHPOBAHHBIX
TPYONMPOBOAOB B NOABAJIAX H TEXHUYECKHX
NOANONAbAX NPH KOPPUUUEHTE 39PPEKTHBHOCTH
H30JIALHH 0,75

i

Tennoornaua 1 s H30ARPOBAHHOH TPYOH B KXaa/mM NPH YCJAOBHOM
nHaMeTpe B MM

i,

15 20

2b

-.I

10

50 70

80

100
|

125 150

60
65
70
75
80
85
90
I 95

100
105
110
115
120
125
130
135
140
145
150

e A e el

11,4]13,9

12,9
14,4'17,4
15,9
17,5
19,1’23,1
20,7| 25,1
22,3
24

25,7
97,4
29,2
30,9
32,7
34,5/ 41,8
36,3| 44

38,2[46,2
40 |48,5
41,9/ 50,8

21,2

29,1
31,2
33,2
35,6
37,5

|

44

16,7

15,,6I 18,8

21

19,3!23,2-

95,5
27,8
30,2

27,1!32,6

35
37,4

I
20,6

95,9
28,6
31,4
34,3

40, |
43,1

40 149,92
42,5|52,4
45,1/ 55,6

39,6]47,7

50,3
52,9
55,6
58,3
61

08,8
62
65,2

71,9
75,2

68,6

22,9 27,8
93,2 25,8
28,8 35

31,9

I35 | 42,5

38,2

37,2‘44,4I 50,3

44,7

48,1 |
46,2 {51 ,4

04,9
08,4
61,9
65,5
69, 1
72,7
76,4
80,1
83,9

34,2
38,6
43,1

|
31,4

38,7
|
o7

61,9
54,2] 66,8
58,3 71,8

46,4

47 .6
52.3

38,9
43,9

54,2
59,5
64,8

76
81,6

62,4| 76,8
66,6 82

70,8| 87,2
75,1| 92,5
79,4 97,8
83,8
88,2
92,7|114,1
97,2119,7
101,8125,2

87,4
93,2
99,2
I105,,2
111,2

129,7
136
142, 4

46,4
52,3

49 | 58,4| 70,6

64,6
70,9
77,4

70,4] 83,9

90,6
I 97,3

118,2

132,6

103,2{117,3/139,9
108,6/123,5|147,2{178,1/|206,9

1547
162, 2
i169,8

—

104,2/126
111,2{134,4[156,2

125,4]

L

.
63,3

65,2
73,6\
82, 1
78,1 sx)gj
85,8 99,7
93,6108,7]
101,5118

109,6127,3
117,7]136,8
146, 4

143 |166,2
161,7|176,2
160,4(186,4
169,2|196,6

187,1|217,4
1196’3 228
205,4(238,7




IIpunroscenue 13

FrPA®UK ONNPENLENEHHA TENMJIOOTIAAYH
1 » BEPTHKAJBHBIX I''TAIAKHX TPYb B #xxas/4

ar, & nwanfu

780 -

fr

%
2.

160 <

740

120 l

100

a0

60 A

40

20

oL L 1 [ ]

W60 0 T 80 W, L%

ITpunrosncenue 14

MOJIE3HAY TENMJIOOTOAYA TPYBONIPOBOAOB OJHOTPYBHBIX

CHUCTEM OTONJIEHUS B 36m Tab6aunga 13
Bepruxaabubie y3abl

IM prE B_im — Tennoornaua
B 9KM
obxoRHOTO -
OCKHS Y3Ja HJIA SaMHI- | TOJ- |
CTOfIKE | gaomero | BOAKH M
yqacTKa R
0,4 0,35
! 4 20 |25 |94
| 20 20 | 0,57 | 9,49
| 0,62 | 0,53
5 | e T
25 25 2 0,68 I 0,58

45
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IIpodorxenue raba, 13

[IpuMeyasdud:

3. TTonesHasa TenaooTHAdA

300—500 s,

}II;HMéTP TPYG B MM | TenaoorAava
) B B 5KM
Sera 06XOIHOIO
RHS yoJa CTOSIKA ﬂ‘,ﬁ,ﬁf m Br;;i;l ' I 11 I
yHaCTKa l

0,14} 0,12
15 15 5 | &5 | 613
; 7 0,2 | 0,11
+ + 0,24 | 0,2
0.2 10,18
25 25 | B | 2 | asg
0,26 | 0,24

) | 05 |0 4;H
15 15 15 | =2 | 2=
7 0,68 { 0,5
~ 920 15 20 . I
o~ 0,63 | 0,54
0,72 1 0,61
25 20 078 | 0.6
“ 1078 | 0.66

— - k
l

0,23 | 0,18
- 5 15 ’ o
I' 14 L 15 _ 0,25 0:2
15 MR .
EE] rEjj 20 1 6.2 | 0.9
0,31 | 0,25
20. Pk Buling —_
25 25 : 0,34 | 0,27

] Ha 3cxuszax cHAOIIHBIMH JHHUSMH YKasadbl TpyOo-
NPOBOADLI, NoJAe34Han TEMJAO0OTAAYA KCTOPLIX ydTeHa B TaGhaHue
2. B uuCiauTeNe yKasaHa foJieaHast TEOJ0OTAada PagHaTOPHLIX Y3J0B C

NpsAMBIMH NOABOAKAMHK, B 3HaMeHaTe/le — IIPH NMOABOJAKAX ¢ YTKaMH,
Y3JIOB € pajguaTopaMu BLICOTOH

HaHa

A

- I'opH3OHTAJBHDBIC Y3Jibi

Taonuma 14

o -

JuameTp 1py0 B MMt
= - TenJoQoT-
ICKHI ysaa = O0XOf{HOTO MJHA| pox. Aa%a
CTOsIKa| 8aMWKAIOWIEro | ponky B 3KM
. - y9acTKa | | )
0,16
15 15 l 15 [ it Bk
0,14 ,
| 0,2
20 20 20 e Sl
0,17
e —— e == | 0,25
25 25 25 | 222
| l 0,21 |




I podonscenue Taba. 14

e

JCKHS yaaa

JHaMeTD TPYOG B um

IIpuMevuanyu s
GonposoOABl, TOJIe3sHAS TellJIoOTAada KOTOphLIX ydTeHa B TabaMne.
2. Ilonesnas TenmaooTIAAaua Y3J0B ¢ 32MBIKAOIIHMH

; Tennoor-
OGXORHOrO HAH| pon. naga
CTOsIKA| 3aMBIKAIOIIETO | pongy B 9KM
y4acTKa
| 15 | 15 15 0,28
20 20 20 0,36
- 25 25 20 | 0,44

1. Ha »scku3ax cnJolIRLIMH JHHMSMHE YXa3aHpl THY-

yiaoTKaMd FpHHU-

Maercs ¢ ydetom ko3d(dHIHMeHTa ©Ha KOMHUECTBO CeKIuft =2 npubope 0o
Taba. l4a,

Tabnuna 43
K | |
OJIH~
YeCTBO 6 7 8 9 10 11 { 12| 13 14 15 16 17 18
CeKkuun

|

Kosb- .!
¢unn- 10,68(0,74/0,79:0,84]0,80(0,95| 1,0{1,0571,10 1,16k1,2l 1,261 1,31
eHT ! '

3. Jasd npoTOYHEIX Y3J0B B UYHCJUTENEe VyKa3aHa
NMPpH paxuaTopax BhicoToH 500 MM, B anamenarene — BolcOTOH 300 MM,

B

C HaHHBIMH Tabua. 146,

II0JIe3HAS ‘TenaooTaada i

cAydae, €clH pasMephl 3TaXXKeCTOSIKOB OTAHYHBI OT TIPHBEIASHHBIX, MO-
JAe3HYIO TelJooThauy TPpYOONUPOBOAOE HEOOXOAUMO CKOPpPEKTHDpOoBaTh, Ilpu sToM
MOJE3HYIO TenJooTZady 1 # Tpy6 B IXM claeAyeT NPUHHEMATHL B COOTBETCTBHH

e

Taoaunuma 146

ITosiesHaq TellJIOOTJaua B 3KM TIPH AHAMETpe YCJOBHOTO NMPOXOAA

B MM

e

——

Ipoknanka 16 20 25
Tpy6OTIpOBO- -
OB |
By B S
b B B 94 w4 B S 34 4 e By b4
2 | 23| 55 |62 |82 |85 |58 g8 ks
RE | BB | E5 | BE | 5E |53 | 8E | 8% | 58
|
BepTukaab- 0,098 | 0,008 | 0,114 | 0,123] 0,122} 0, 143| 0, 154 0,153} 0,179
Has
i i -
lopusonrann- | 0,131 | 0,13 0,152 | 0,158} 0,157| 0,184| 0,19 I‘.I,IBBJ 0,22;
Has | '

47



[Tpunrosxcenue 15

KO3bPHUUUEHT g, HA CITOCOB YCTAHOBKH
HATPEBATEJIbHBIX IIPUBOPOB

JCKH3 YCTaHOBKH Ornucanne ycTaHOBKH

P

Kosddunmenr B,

J— Jiene—r

A [IpuGop vycrauosyer y|{ IIpu A= 40,80
cTeHbl 6e3 Hummu U nepe-| u 100 mum
KPHIT fIOCKOM B BuJe MOJKK By = 1,05; 1,03
u 1,02
! ——
I
A - |
[Ipubop ycraHOBJIEH B [lpu A = 40,80
CTEHHOH HHUIIIe | 1 100 mm

ﬁz — 1,11; 1,07
u 1,06

ROCKE

'B BepXHEH 4YaCTH NepefHen
OOCKH

48

BepxHefi wactu mKada, a|

[IpuGop ycCTaHOBJASH Y IIpy A = 260,
cTeHul 6e3 HuomM # 3akpeiT | 220, 180 u 150 mm |
KepeBaHHBIM mIKadoMm co| B =1,12; 1,13;
meassMi B ero nepepdenr| 1,19; 1,25
CTeHe y I10Ji1a H B BEpPXHEH |

[TpuGop ycranosnaer, kak| IIpu A=130 mnm
U B NpejbiyIieM CJydae, f,=1,2 npu
HO I1lleJib BhIpe3aHa He B| OTKPHLITHIX Ie-

aix u Pe=1,4
nmpH  menaax, sa-
KPHITHIX CeTKaMH




I1podorncenue npusox. 15

KospdruueHr B,

l SCKHS YCTAHOBKY ‘ OnucatHue ycraHOBKH

— —— - S e 5 SRR - P ———

[Ipn A =100 ms
ﬁ2= 1,15

|
IIpuGop ycrTanopdeH Y

CTeHul 6e3 HUIUK W 3aKpHIT
mkadoM, B BepxHeH mocke
| mikada npopesana mean b,
IIAPpHHZ KOTOPOH HEe MEHee
ray6uns npubopa. Crepefiu
IIKa( 3aKpHIT JepeBAHHOH
A peleTkol, He poxopduieh
10 noja Ha paccTosinde A
(He MeHee 100 mm)

|'cn

Ilillﬁlﬂlﬂ!ﬂlg

N\

(¢
A\

5 ©

e = i i P PR ey

[Ipu6op ycranoBien y| B =10,9
cTeHbl Ge3 HHMIIM H 3aKpHT
SKPAaHOM, He HROXOASIIHM

3-08A RO IIOJIA Ha pPacCTOAHME
0,84

ITpunoocernue 10

PACHETHAA HNOBEPXHOCTb HATPEBA PAJAHATOPOB Fpax
B 3ABUCHUMOCTHU OT YUCJIA CEKIIMH B IPUBOPE

[ THn pazaaropa
M-140 | M-140-A0 | M-140 | M-140-AO | ?ﬁ?gﬁ
Urcso IIOBEepPXHOCTE HaArpepa OAAHOR CEXNHH B 5KM
CCKOHA B - — —
pafiHaTOpe o3t [ o3 | o2 | 026 | 0275
l PaccToaHdae Mexay uen'ri:amu MPOGOK B MM
500 | 500 | 300 | 30 | 500
2 0,76 | 0,84 — — 0,7
3 1,07 1,18 0,75 0,8 0,97
4 1,37 1,52 0,94 1 1,25
5 1,67 | 1,84 1,14 1,22 1,5
6 1,08 | 2,16 1,31 1,42 1,73
7 2,26 2,54 I 1,02 1,64 2,01
1 8 2,52 | 2,82 1,71 | 1,83 2,28

49
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ITpodojscenueé Wpuirox. 16

mTHH pajHaropa
| o | mmAe | mie | mooao | PAE
Uncao | [IoBepXHOCTL HArpera OJHOH CeKNMH B sKkM
Sanparope| 031 0,35 0.2 | 0216 | 0,75
PaccTosiHEe MEXAY HeHTpaMH npoGoK B MM ‘
500 500 300 | 300 | 500
9 2,83 3,15 1,92 2,04 2,56
10 3,1 3,49 2,1 2,24 2,8
11 3,39 3,89 2,28 2,46 3,06
12 3,68 4,192 2,48 2,63 3.3 |
13 3,96 4.45 2,66 2,84 3,97
14 4,26 4,77 2,84 2,92 | 3,8 |
| 15 4,58 5,08 3 3,23 4 .06
16 4,82 5,42 3,24 3,45 4 32
17 5,09 5,73 3,39 3,61 4 54
18 5,39 6,05 3,55 3,81 4.8
|19 5,67 6,37 3,74 3,93 5,07
20 5,96 6,7 3,93 4,24 5,33 |
21 6,24 7,01 4,13 | 4,14 5,59
29 6,58 7,34 4,34 4,57 5,85 |
23 6,81 7,65 4,48 4,78 6,11
24 7,1 7,99 4,66 4 .99 6,37
925 7.38 8,31 4,84 5,2 | 6,57
IIpumMeganue. Tabnuna cocrasiiesa no ¢opmyde Fpan = N fcexu(o‘m -+
0,16 0,16
+n fCEl{;.[)_l_ 2, Tae z2=0,05 [ n fcem(t},92 -} - fcer{-u)} , HO He Gostee 1 axm.

—

I[Tpusoncernue 17
(Popma)

CBOAHLBIE JAHHBIE IOKA3ATEJEN CHUCTEMbDLI OTONJEHHA

3JaHuA

O6osHaye- | Paamep- | Jaunme I

HaaueHopauue nHe HOCTD ripoexTa |
OO6neM 3janns mo BHelIHEMY oOMepy V M3

PacyeTHasd TeMmepaTypa HapyXHOTO ,

BO3JlyXa /A NMPOEKTHPOBAHMS OTOIJICHUS - °C

PacyeTHbie TemnjonoTepu 34aHus e KKaA[4 i
YaeabHas TensoBasd XapaKTePHCTHKA KK

qBI[ Maiq.gc

50



[T podorxcenue npurox. 17

O6osnaye- | Pasmep- | laHusle
HanMeHOBaHHE HHe HOCTb NpoeKTa
dakTHyecKas - TeIIONPOH3BOAUTE/Ib- | bax
HOCTb CHCTEMbI OTOIJICHHS | Qover | KKOA[Y |
dakTHyeckass yHeNbHas TeIVIOBasl Xa- KKAA
akTepucTHKa* q
p p dbakT #3.4.°C
PacueTnasi TeMmepaTypa Tropsiuell Bo- | , i
{ Bl B CHCTeME OTOILICHHS - °C
PacueTHadt TeMnepaTtypa o0paTHOH BO- ,
bl t, | °C
PakTHyecKasa Temneparypa oOpaTHOH b
BONEI tﬁ aKT | ﬂc |
PacueTHass TeMIlepaTypa CETE€BOH BOJHI T °C
dakTuuecKas TeMliepaTypa Tropsuen
BOIM HA BXOJie B OTOIHTEJBHYIO CHCTE-
MY (C yueToM MNpefBKIIOUeHHOH Teno-
BOH Harpysk#) T paxr °C
KosdbdunueHT cMelleHHs u —
Pacxol TemioHOCHTENH B CHCTEME
| OTOIJICHAS Gopor Ke/d
Pacxon Bozbel K3 BHelnHeH TeRJIOBOM |
CeTH Geon »
PacueTHule OTepH HaBJieHHS B CHCTE- |
Me OTOIIeHHA H CHCT Ke/m?
I * QakTHuecKaa yAelibHafA TEIJOBasA XapaKTepHCTHKE ¢ dbaxT BHYHCHAACTCA TIO
| dopmyne
chau'r
| CHCT KKaa i
q = - - : (23)
d’aKT vV ( f’ _ t" ) nd.q.°C
[ B H

L L P il T

Ipunroxcenue 18
(Popwma)
YAEJbHBIE TEXHUKO-9KOHOMUYECKME NOKA3ATEAU

CUCTEMDB!I OTOIVIEHHUA

e

l |
HanmeHOBaHRE 053332 ) Pa3meprocTh ‘éﬂﬁg
dakTHyecKkasd TemnooTnaya 1 skm yce- KKGA
i thaxr |
TAHOBJIEHHOHA IMOBEPXHOCTH HATpeBa q,
| §-IKM
Bec HarpeBaTeJbHHIX NPHOOPOB Ha K2
1000 KKa4/4 pacueTHHIX TemJONOTEPH PYA
P [ 1000 kxasrfu
| Bec tpy6 ©a 1000 xxas/4 pacgeTumIX K2
TEIVIONOTEPh | N
| 1000 xxas/«

ol



Beauunna ¢ ¥ ompenensenca no dbopmyie

daxr Q?Haf:{': T ;;on ) 24
gs = From KKaA[4 - IKM, (24)

rie Foom — CYMMapHast YCTAHOBJIEHHAsi TIOBEPXHOCTh Har-
peBa paauaToOpOB H TPYO B IKAM.

ITpunroxcenue 19

NPHUMEPBI PACUYETA CTOAKOB OAHOTPYBHBIX CHUCTEM
OTONVIEHHUSA C HHWKHEHN PAZGBOJAKON

IIpumep 1. TpebGyercs paccuuTaTh FHIpaBJHYECKOE CO-
IIPOTHBJIEHHE H ONPENENUTh KOJNHYECTBO CEKIHM HarpeBa-
TeJbHBIX NPHOOPOB NPOTOYHO-PETYAHPYyeMOro crosika. CyM-

jmaﬁmﬁ/# 7390&’4!1#/'! MapHaH TEeIlJ1OB ast H&DpYSKa CTOdKAa

T I Qer=17440 xxana/u, pacnpeneneHue
Sls TENJONOTEPD MO OTANJHBaeMbiM ITOMe-
660 ] |LI50_SI [eHUsSM [OKa3aHO Ha pHc. 4
I 1S ] pHC. .
N Temneparypa TeIJIOHOCHTENS Ha
660 | { 950 § BXOJle B CTOAIK YCJOBHO NMPHHUMAaeTCH
5 ALTS[ |  pasuofi 105°C (Ges yuera OCTHIBaHAS
< S B NOAAIOLHUX Marucrpajfax), pacyer-
650 || 000 S . o 350
Bt el HBIY Iepenaj TeMmeparyp .
TS Pacxonx BOIBI B CTOSIKE
m ) e S 17 440
B 1 N % GCT = — = 498 Ke/y.
S o 35
710 | L1050 | |
% TS| l [TpunumaeMm crosk no cxeme A ¢
< pajluaTOPHHIMH y3jaamu tuna I (cM.
760 | L1100 R taba. 1); auamerpsl Tpy6 pamHaTop-
T A1 5 | HBIX V3J0B H cTofika 20 mM, NOIBOAKH
% |10 S | K mpubopam 6e3 yTox.
. I 1 8
s Pacyer ruapaBjJHuYeCKOro ConpoTusJie-
noo | 1700 SR HUS CTOAKA
e O 1S
s S l. CyMmapHass XapakTepuUCTHKa

——————————— conpoTusjenns 16 BepTHKaNbHBIX 3Ta-

Prc. 4 Pacqernay KECTOAKOB  (mpuiaoxenne 3J) S)=

cxeMa HO- K2/ m2
perynmpyemoro cro- = 16-3,15-107" = 50,4- 107 (1\'-8,/'!)1 '
fKa

02



2. CymMapHass XapakTepPHCTHKAa COIPOTUBJEHHS JBYX
pagHaTOPHBIX Y3JI0B BEPXHEro 3Ttaxa (NpWIOXeHue )

Sy=12.1,46. 10~ = 2.92. 10— e[+

(xe[4)®

3. XapaKTepHCTHKH CONPOTHBJEHHS Y3J0B IPHCOEIH-

HEeHHsl CTOSAKa K Iojaminesi H o6paTHOH MAaruacTpaasaM
(npuaoxKeHue H):

a) K NoJamlled MaructpandH (C yCTaHOBKOH BEHTHJIS)

S, = 5.60.10~* _ke/#_.

(ke/4)*

6) kK oOpaTHOH MarucTpanu (C yYCTaHOBKOMH, npOGKOBOro
kpaHa) S, = 1,62.107% %

(r2/4)*

4. CymMMapHass XapaKTepUCTHKA CONPOTHUBJIEHHS MpPS-
MBIX Y4YacCTKOB TPyO cTosika oOmel JIHHOH 2 M Ss=

—9.0,50 10~ =118 . 10— Ke¥_
(k2f4)?

Ilonnas xapakTepHCTHKa CONPOTHBJICHHSI CTOSIKA

Ser=2(50,4 42,92 4+ 5,69 + 1,62 + 1,18) 10— =

., Kke/md
61,8110~ =" -

I'MapaBiyuyeckoe  conpoTHBJAeHHE  cTOiKa  Hep==

=8, G =61,81-10"" . 4982= 1520 x2/m?.

OnpepelicHie KOJHYECTBA CEKIIHH HAarpeBaTeJbHHX
npubopoB

|. PaccuuTbiBaeM TeMIepaTtyphbl TEINJOHOCHTENS Ha BXO-
fle BO BCe 3TaXKeCTOAKH Ir M mepenagn TeMmneparyp Afmp
coorBercTBeHHO 1o dopmyaam (19) u (18). Pesyastatit
pacueta fr U Algp AJA TOMEINEHHH, O0CAYyXKHBAaeMbIX CTOS-
KOM, cBeeHH B Taba. 15. B-Hell npuBelleHbl TaKXke 3Haye-
HHSI pasHOCTH (fr—is) mpu t5=18°C.

2. OnpenensieM TpeOGyeMyl0 CyMMapHyl0 IIOBEPXHOCTb
HarpeBaTedbHBIX NPHOOPOB Frpes M0 popmyse (10) c mc-

o3
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Pacuerunie JaHHble K npumepy 1

Ne sTaxa
IMoxasaTeJix —— e
1 p. 3 4 5 6 7 8 9 O* g*
|
T B | "—l T | NS -
| |
~ Temneparypa ten-{105 (102,8 {101,3 | 99,7|98,3|96,9| 95;5| 94,2, 92,9 90,7} 87,9
JIOHQCHTEJII Ha BXO-
| me B 3Taxkecrosk [, :
B °C |
1 5
[lepenaxy Temme-|2,2 | 1,5 1,5 1,4 1,4 1,4 1,3| 1,3 2,2 2,8 1,9
| paryp At B °C l
Pasnocte Temne-| 87 | 84,8 | 83,3 [ 81,7{80,3178,9|77,5| 76,2 74,9 72,7| 69,9
patyp ({r—f¢,) B r )
QC t i
. ]

7*

86

1,9

68

84,1

66, 1

ﬁ'

h*

82

2,1

64

ITpuMevanue HoMep 33Taxa 06e3 3Be3XOUKH — 31aXXECTOSTK HA NOABEeMHol BerBr (10 XOAY BGAH),

ONYCKHOR,

Tabnuna 15

4#

3#

79,9

2.1

61,9

77,8

Co

57,6

13,4

3,4

165, 4

3Be3109KoR — HA
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Tab6bnuna 16
PacueTHHe JaHHbIe K npuMepy 1

L

1 ' Ne STaxa

YlokasaTenu | | I 1
1 2 3 4 5 6 7 8 9 | 9* | 8 | 7 | 6* | 6* | 4* | 3* | 2¢ | 1*
[ |
| | |
g, B  KKaa[4-oKm 568 | 552 | 540 | 528 | 516 | 505 | 494 | 484 | 470 | 527 | 505 | 486 | 467 | 448 | 420 | 408 | 389 | 362
By 1 1 1 1 1 1 {1 1 1 1 1 {1,02( 1,02 1,03 1,03| 1,04 1,04 1,04
rpeg © H 1,94 | 1,38} 1,41 1,34 | 1,37 | 1,36{ 1,34} 1,37 2,34} 2,64 | 1,88 1,99 2,19 2,41] 2,52 2,81 [ 2,94 | 4,88
. ] | ]

[IlpuMedanne CM, mpuMedaHde K taba. 15.

Tabauma 17

ITokasarTenn

4 D 6 7 8 9 oe 8¢ 7* | &* 5¢ 4* 3* 2* 1*

Pacyernaas nosepx- | 1,44 0,88} 0,91} 0,84 0,87 | 0,8 0,84 | 0,87 2,17 | 2,6 | 1,46 1,56 1,76| 1,98 2,09| 2,38 | 2,51 ] 4,45
HOCTb HArpeBa pajHa- j

TOPOB F B 3KM
pax

IIpunuMaeMoe K vyc- 5 3 3 3 3 3 3 3 7 8 b 5 6 7 7 |
TAHOBKe KONBYECTBO | T

CeKIHH {
I | | | .

I1paMedanse CM mpuMmedanue K taba. 15.




floNb30BaAHMEeM AaHHLIX fpHAokKeHHH 9 n 10 (XKosbduuneHt
Ha OCTbIBaHHE BOJAB f§; H TEIJIOOTAaYa pagHaTOPOB (a).
PesyabraThl pacuera Frpes CBeleHH B Tabi. 16.

3. OnpenensieM pacyeTHYI0O IIOBEpXHOCTb HarpeBa pa-
AuatopoB Fpax mo ¢opmysae (20) c yueToM mOJIe3HOH Ter-
JIOOTAAYH OTKPHITO TPOJOKEHHHX TPyOONpOBOAOB NPH
Bo=(1. Pe3syabTaTh pacueToB cBeleHn B TabJa. 17. B wneil
JKe YKAa3aHo NpHHHMaeMoe K YCTAHOBKE KOJHYECTBO CeK-
M paxnaropoB Mapku M-140, onpenesienHoe Mo mpHIAOKe-
Hu1o 16.

dopMma cBogHoro 6aqamKa Aaq 1mnoxadopa IOBEPXHOCTH
HarpeBaTeJbHLIX NPUGOPOB NpuBeAeHa B TabJua. 18.

Tabanuma 18
(PopMma)

Ceoaunie nanunie noafopa {OBEPXHOCTH HarperaTedbHuix MNPHOOPOB

whilinie S e

] I |
| T
TeMnepa- | mepobe-
HoMmep | PacueTHule P Typa Ten- | Ilepemapn
paccuyuTH- | Temno. | TYP3 BO3-{ gopocu- | Temmepa- |
BAEMOTO norepu palg.ﬁz T:l TeAs HA (TYp Temno-| I — 1 q, »
| TIOMEICHES] TIOMeIeHAS " | BxoAe B HOCHTRJS
no Xofy | quom g f _BaSMOM | - gyaxe. At B °C | kKasfa-snH
TeMJION0- .10 m:;uemiténu CTOSIK Eg
caTeNs Kxarfs g 2 t B °C B |
1 2 3 4 5 6 7
:
N ~__ IIpodoracenue raba. 18
| |
Kosdpdbunuenr MMpruuMa -
TpeGyemas ITonesHas p emoe K
— : | cymmapnas TemooTAa%a | - ::“:;gggb YCTaHOBKE
NOBepPXHOCTH OTKPHTO P KOJIHYe -
na croco | HATPEBATEJb- npoétoomenﬂm = paﬁlaﬂr‘;}i?c?;on CTBO CeK-
Ha OCTH- | yoragopky | HHX NPHOOPOB T;}g mPOBOMIOB & e WHE pajgu-
BOAR By 8, TP BLIGPaHHO-
ro THIA
8 9 10 1§ 12 13
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lpumep 2. TpeGyerca paccuuTaTh THAPABJIHYECKOE CO-
IPOTHBJIEHHE M OIpEeJeNUTh KOJHUECTBO CEKLHH Harpesa-

TE€JBHHIX IPHOOPOB CTOAKA CO  /Ml0kxante  1390xranse
CMELleHHBIMH  3aMBIKAIOUIHMH B h sl b N
ygacTKaMHu (pHC. D). - 00 | S SIS
TennoBasi Harpyska .CTOAKaA, - mrani i
napaMeTpol TEHNJOHOCHUTENS U €ro S
pacxojl TakHe e, Kak B NpHMe- 660 950
pe 1. 5 s =
[IpuHHMaeM cTOSK MO cxeMe J] - oo | S8
C paZuaTOpPHBIMH V3JIaMH THIIA o 118
I u IV (cM Tab6a. 1); nuaMerpH S
Tpy6 noABOAOK M cTosika 20 M, L 0od. -
3aMBIKAIOIero yuacTka — 15 s, | T =2
MOABOJAKH XK npuOopam — 6e3 20 o | S§
YTOK. i3 LBl
S
Pacyer 760 7)‘00
FHAPAaBJIAYECKOro CONPOTHBJICHHS | I B
CTOSIKA 760 mo | B
z n =
1. Cymmapuass xapaxrepuc- - e <[ |
THKA CONpOTHBJEeHHS 16 BepTH- 00 mo | SIS
KaJbHBIX 3TaXeCTOSAKOB (MpH- ol R
Joxenue 6) §;==16.3,18-10~*= . S
—0,50,88- 10—¢e* . ——
(x2/4)* Puc. 5. PacuetHas cxeMma
2. CymMMapHass XapaKTEepHC- CTOSKa €O CMENIeHHHMH 32-
THKAa CONPOTHUBJIEHHS NBYX pa- MBIKAIOMUMHA  yHaCTKAMHU

AHATOPHBIX Y3J0B BE€PXHEro STaX2 (npujioxenue 6) Se=
—2.0,62-10~4=1,24- 10—+ X
(k2/4)?

3. CymMMapHass XapakTepHCTHKa COIPOTHBJEHHMS JBYX
OTBOJIOB (HpHJIO);{eHPIH 3 u 4) 83=2-1-0325-10"*=
—0,65- 10—+ 22

% (xe/q)*

4, XapaKTepPUCTHKH CONPOTHUBJIEHHSI Y3JIOB IPHCOEHH-
HEHHUST CTOSIKA K Mojaiomied H o6paTHoll MarucrpanasaM (mpH-
JoxeHue 6):

a) K nojaloules MarucTpaiy (C yCTAHOBKO# BEHTHJIS)
e} !ce/ﬂ .
S;=29,69-10 ol

0) K oOpaTHOH MarucTpau (c ycTaHOBKOH mnpoOKOBO-
ro kpasa) Ss==1,62.-10-% s b

(kefu)®

17



5. CymMMapHas XapakTEpPHCTHKA COMPOTHMBJIEHHS Tps-
MBIX y4acCTKOB Tpyb cTosika o6med JaJauHod 4.0 M Sg=
2
—4,5.0,59-10~*=2,66- 10—*"Z*_
(k2/4)
[lotHag XapaKTEPHUCTHKA CONPOTHUBJAEHHUS CTOSIKA Ser=
(50,88 + 1,24; -+ 0,65 + 5,69 + 1,62 4 2,66) 10—* = 62,74 X
1 i _fca/JuH
X110 et
mppaBanueckoe COIIPOTHBJEHHE CTOSIKAa H gy =
= 62,74 10.4982=1542 ke/m2.

OnpepnesieHne KoOJUYeCTBA CEKLIMH HArpeBaTeJbHLIX NPHUGOPOB

. PaccunThiBaeM TeMIepaTyphl TEIIOHOCHTENS Ha BXO-
Ile BO BCe 3Taxectoaku I, no dopmyae (19), a Takxke Ha-
XOAUM 3HA4YeHHsI Aflgp 0 COOTBETCTBYIOIIUM TabJuuam
npuioxenus:t 11. Pesynbratel pacuera f;, Afgp M PasHOCTH
(fr—1t3) npu t3=18°C cBenenn B Tabda1. 19.

[Ipn onpenenenun Afnp B KauecTBE TeIJIOBOH HArpy3KH
NPUHHMAIOTCA pacueTHble TeIJonoTepH noMmelueHus. Ha-
IpUMep, IJs NePBOro N0 XOAY TEIJIOHOCUTENS 3TaxKecTosl-
Ka npu TemnoBod Harpyske 1100 xkkas/s4 m pacxome Tenjo-
HOCUTeNAA B cToske 498 xely Alpp=—4,4°C (cM. npuJoxe-
nue 11).

3HaueHus i U ({r—Ifz) B Taby. 19 pugeHTHYHBl MX 3HA-
yeHHssM B TabJ. 1S A4 NpPOTOYHO-pPeryJHpyeMoro CcTosiKa,
IOCKOJIPKY B npuMepe 2 nepenaj Ttemneparyp Afyp He OT-
paxKaeT OCTHIBAHHUSI BOJLI B 3TAXKECTOSIKE, a YUUTHIBAETCS
TOJIBKO NPHU OIpeNeeHHH TEIJIOOTHAYH | 39KM paJuatopos
f-

2. OnpepnensieM TpeOyeMyl0 CYMMAapHYIO TOBEPXHOCTD
HarpeBaATEeJbHBIX TNPHOOPOB Frpes MO dopMyne (10) ¢ Hc-
NoJB30BAHHEM JNAHHLIX npunoxenuun 9 u 10. Pesyabrarol
pacueta Frpes cBeieHbl B Taba. 20.

3. OupejensieM pacueTHYIO NMOBEPXHOCTb Harpesa pa-
nuaTopoB Fpay nmo dopmyae (20) ¢ y4yeToM MOJE3HOH TEIJIO-
OTMAuH¥ OTKPBITO NIPOJOMKEHHBIX TPYOONPOBOHOB npHu fo==1.
Pe3yanTaThl pacueToB CBeAeHH B Taba. 21; B Hel ke yKasa-
HO NMPHHHUMAaeMoe K yCTaHOBKe KOJUUECTBO CEKIHH pajaua-
TopoB Mapku 140, onpeneneHHoe no NpuIAOKeHuwo 16.

[Ipy onpeneseHun pacyeTHOM MOBEPXHOCTH HarpeBa pa-
TUATOPOB BEPXHEr0 3Ta)Ka yuTeHa IoJe3Has TelIooTAaua
ropu3oHTAJAbHEIX YY4acTKOB CTOsIKa JJyuHOH mno 1,70 M B
KaXX0M TIOMENIeHHH.
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Tadonuma 19

PacyerHble gJaHHbIe K IpHMEpy 2

Ne sTaxa
IlokasaTensun —
1 2 3 4 5 6 7 8 9 g* 8* 7* 6* o* 4* 3* * 1*
Temnepatypa ten-| 105102,8(101,3|99,7 (98,3 (96,9 |95,5 94,2 (92,990,7 (87,9 | 8 (84,1 82 (79,9|77,8 (75,6 73,4
JIOHOCUTEJiT Ha BXO-
Ie B 3TameCTOsK
t. B °C |
1
[lepenax TeMme-| 4,4} 3 3 12,912,912,8,2,7{2, 7.9 110,113,6;3,613,6!3,91{3,9,4,1]|4,1| 6,3
paTyp Az‘np B “C
Pasnocte Temne-| 87 | 84,8| 83,3/81,7180,3(78,9177,5{76,2(74,9{72,7169,9| 68 |66,1| 64 (61,9(59,8 57,6|55,4
paTyp (rI‘_tB) B
°C

[IpumMmeuanue CM, npgMeduadHe K Taba. 15.
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TipuMeunanHe, CM. npHMedadue X tabn. 15.

Tadauuga 20

PacuerHble naHHbIe K npumepy 2

Ne sTaka

, INokasaTenn
1 2 3 4 5 6 7 8 9 o* | 8 | 7* | 6% | 5% | 4* | 3~ | 2* | I*
| i

g, B kKaa/4 sxkm | D57 | 546 | 535 [ 522 | 511 | 500 {489 478 | 478 | 450 | 498 | 479 | 460 | 440 | 420 |399 | 378 | 343 |
B, 1 1 (1 (1t (i (I {1 |1 |1 {1 |1 |1,02/1,02/1,03{1,03 1,04/ 1,04{1,04
FTpeﬁ B 9KM 1,97) 1,37 1,42|1,36/1,39{1,38/1,35)1,38/2,3 13,09)1,91,2,02!2,22)2,46)2,57|2,87|3,03! 5,16




PacueTHbie NaHHbIE K NpUMepy 2

Tabnuma 21

[ToKasaTeJJIH

Ne sTaxa

Pacyetnass  10-
BepXHOCTh HATpeBa
paguaTopoB  Fpa;
B 3KM

[IpunuMmaemoe K
yCTaHOBKE KOJIHYeE-
CTBO CeKIuH

1,39

0,79

0,84

0,8

0,77

0,8

1,76

iy

I poBonrocernue Taba. 21

IlokasaTenn

No sTaxKa

g*

8#

7#

G*

5*

4%

3*

2%

1#

Pacyetnasg  Ho-
BEPXHOCThL HarpeBa
paguaTopoB
B 3KM

IIpuanmaeMoe K
YCTaHOBKE KoJHYe-
CTBO CexIuH

Fpan

2,51

.41

1,52

1,72

1,96

2,07

2,37

2,53

1,66

15

bopMa cBOZHOTO OJaHka IJs noadopa MOBEPXHOCTH Ha-
rpeBaTeJbHBLIX NPUOOPOB MOJHOCTBIO HIAEHTHYHaA TabJu. 18.
[Ilpumep 3. Tpebyerca nomobparh cXeMy IMPOTOUHO-peE-
ryaupyemoro 10-sTaxHOro CTosiKka Ha pacnoJjaraeMmoe JaB-
CYMMapHOU TENJOBOH HAarpyske
19 130 xkaxs/4, pacueTHOM mepenaje TeMnepatyp 35° u fua

Jlenue 1650 ke/m?

MeTpax TpyO pPaAuaTOPHBIX Y3J0B U CcTOdKa 20 mMm

npH

BOJAKH K npubopam — 06€3 yTOK).
Pacxog BOAB B CTOSIKE

G

——
el

cT

19130

35

= D47 Ke/u.

(no-

[Tpunumaem Il-o6pasuplii cTOosiK mo cxeme /[ ¢ panHa-
TOopHbIMH y3aamu tunoB [ u III (cM. taba. 1). Pacuernas
cXeMa TaKoro CTOsiKa H3oO6paxkeHa Ha puc. 6, a.

OnpenensM THAPABJAMYECKOE CONPOTHBJIEHHE IIPHHATOH

KOHCTPYKIIHH.
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2) 0 1.
1100xxanse 1390kxante  100kranfe 1339xkan fu

t“Ty ‘"C:tL

CyMMapHast Xapak-
TEPHCTHKA CONPOTHBJIEHUS

r“ - 18 BepTHKaJABHBIX 3TaxKe-
660 950 550 950 CTOSKOB S;=18- 351 oX
- i X 10~ =56,7 . 10—+ 2%
7, 50 L&D 950 (xe/4)®
Uiy S o 2. CymmapHas xapak-
TePHUCTHKA CONPOTHUBJIEHHS
aé‘_ﬁ% 7@3; f—ﬁ_ L‘M{:‘?ﬂ IBYX T'OPH30HTAJbLHbLIX pa-
) - AHATOPHBIX V3J0B Sy=2X
690 1000 690 7000 Ke/M?
T ] A D . X3,08:-10-*=6,16-10—*—
(re/4)
710 1050 710 1050 . )
S S ” 3. XapaxTepHuCTHKa O
NPOTUBJEHUST JBYX OTBO-
/10 1050 710 7050 JAOB Ha BEpPXHEM 3Taxe
I I
=5 R S = 2-1.0,325-10* =
760 1100 760 7100 _ _g Ke/m
ol r rr  —=0,65-10 2/
70 1100 760 1100 4, XapakTepHCTHKU CO-
. L% QIPOTHBJEHHSI Y3JOB HIPHCO-
100 1700 100 1200 eIUHEeHUsI CTOSIKa K NMOLAalo-
T % - el ¥ 06paTHOH MarucTpa-
a TR JIAM
: iy & u
********* === == a) K noparwined Maru-

CTpaJdu (C YCTAaHOBKOH BEH-
K2l m?
rist) Sy==569- 104

(ke /4)*
6) K obparHou Maru-

Puc. 6. Pacuernada cxema mpPOTOUHO-
PETYAHPYEMOro CTOAKA

@ — C OAHHAKOBBLIM PpAacXoAoOM BOZBI IIO
CTOAKY; 6 —~—C HPOMEXYTOUHOR mapaJ-
JeNIbHOH MNepeMuIdKof

ctpaau  (C  YCTaHOBKOWH
Ke| M
mpo6xoBoro KpaHa) Ss=1,62-10—* Pl
5. CyMMapHas XapakTepHCTHKa CONPOTHBJEHHS IIPS-

MbIX y49aCTKOB TPYyO cTosika oOuel AJHHOU ©,0 M (Ha BepX-

Hem sraxe) Sy —=5,5-0,59-10~*'= 3,24. 107* K4
(ke[4)?

[lonnaa xapakTepucTuka CONPOTUBJIEHUA CTOAKA

Ser = (56,7 + 6,16 + 0,65 + 5,69 + 1,62 +3 o1 . 1 -7* =

=74,06.107* Ke/H_
| (k2/4)*

['mapaBandeckoe CONPOTHBJEHHE CTOSAKA

X 107*.5473 =2216 xa/m?,
yTo 6OJIbHIE PACHOJaraeMoro JaBJeHH .

62
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[TosTOMy HpHHHMAaeM CXeMy CTOfKa C IPOMEKYTOYHOH
nmapaJieJbHOH IepeMbluKOH AdaMeTpoM 15 mm, ycraHaBju-
paeMOll Ha ypoBHe 7-r0 3Taxa (cMm. puc. 6, 6).

[TpousBeneM pacueT THAPaBJUYECKOTO CONPOTHBJCHHS
CTOSIKA NPU TAKOU KOHCTPYKILHUH.

1. CymmapHass XapakTepPUCTHKA  CONPOTUBJEHHS 12

BePTHKAJbHBIX 3TaxKecToskKoB S;=12-3,15- 10— = 37,8 X
K2 m®

X10—* - :

(k2/4)*
2. XapaKTepucruka CONPOTHUBJEHUS Y3JI0B NPHCOENNHE-
HHA CTOsKAa K Marucrpaiasam — Sp==(5,6941,62) 10~*=

— 7,31. 107* K%

(re/9)*
3. CyMMapHasg XapakTepHCTHKa CONPOTHBJIEHUA YeThl-
pDeX BEPTHKAJbHBIX 3TaXKECTOSKOB, PACHOJOXKEHHbBIX BbIlIe

nepeMbiukH Sy = 4-3,15-107" = 12,6 - 10~ ik

(ke/4)?
4. CymMapHas XapaKTePHUCTHKA CONPOTHUBJIEHHS JBYX
FOPU30OHTAJABHBIX PaAHATOPHBIX Y3JIOB BepXHEro 3Taxa

S,=2.3.08-10~* = 6,16 . 10~ _"e/*__

(xef4)?

. CymMmMapHasg XxXapakTePUCTHKA CONPOTHBJIEHUS TIPA-
MbIX Y4YaCTKOB TPyO CTOfiIKa, PACHOJOXKEHHLIX BhIlIe nepe-

MBIUKU:
TOPU3OHTAJBHOTO yYacTKa BEpPXHEro 3Ta)xa JJHHOH
5,9 M;
BePTHUKAJbHBLIX YYaCTKOB CTOSIKA MeXAYy 7-M H 8-M 3Ta-
KaMu gauHon b4 m (2,7-2=D0,4)

Ss= (5,5+5,4)0,59- 10~4=6,43 - 10~+ S/%
(re/4)*
6. XapaKTepUCTUKH CONPOTHUBJEHUS JBYX OTBOJOB Ha

CTOSKEe B BEPXHEM 3Taxe U TPOMHUKOB Ha npoxon! B Me-
cTe TpucoeguHenns nepeMbolukd Sg = (2-1 4 0,5 4 3)0,325¢

10— = 1,79 .10~ fe#
(2/4)?

S

I KosdbHILHEHTB MECTHOIO COIIPOTHUBJIEHHS TPOHHHKOB B CTOSKAaX
C TIPOMEXYTOYHOH TapauvieJIbHOH INepeMbIuKOl cleAyeT NPHHUMATL IO
AHAJIOTHH C YCPEAHEHHBLIMH BEJHUYHHAMHU VIS y3J0B HNPHCOeNHHEHHA CTOf-
KOB K MarucrpansamM (cM. npuwioxeHne 4).
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7. CyMMapHasi XapaKTepHUCTHKa CONpPOTHBJEHHS HABYX
TOPH30HTAJbHBIX pPaJHaTOPHBIX Y3JI0B, NPHCOEIHHEHHBIX K
Kz/m®
nepeMmbiuke: S7=2-11,03-10-4=22,06- 10— [#_
(x2/4)*
8. XapakTepHCTHKA CONPOTHBJEHHSA INPAMBIX VUaCTKOB
TPpy6 TepeMbluKH JAAUHOH 5,5 M Sg=050,5-289.104=
—~4 K2/m?
=15,88.107* £e*
(k2/4)*
9. XapakTepucruka CONPOTUBJEHHUS TPOMHUKOB Ha OT-
BETBJIEHHE B MECTaxX INPUCOENHHEHUS] NepPeMBbIYKH K CTOSKY

Sg — (5 —I- 1,5) 1,07 ]_0-_'4 — 6,96 10—4 KfﬂfMﬂ

(ke/4)®
[losinag xapakKTEpPUCTHKA CONPOTUBJEHUS ydacTKa CTOd-
Ka 10 IepeMBbIYKH SA =8, + S, = (37,8 + 7,31) 10~ —

4511 10~ _fe/¥

(k2/4)®

IlosHass xapaKTEepUCTHKA CONPOTUBJEHHUS ydyacTKa CTOS-
Ka BblHie NepPeMBbIYKH

SB=Sa+S4+SB+Ss:(12;64‘6,164‘

16,43 + 1,79) 10— =26,08.10~4 f2/#*_
(k[4)?

[TomHas xapakTepHUCTHKA CONPOTHBJEHHS INEPEMBIUYKH
SB — S7 "I_ SB + Sg — (22,06 —l" 15,88 —l"‘
+6,96) 10~ = 44,9. 107 2%

(k2/4)

[Ipu pacyere pacnpeneseHHss BOIBI BHYTPH CTOdKa
rpaBUTAlMOHHOE JAABJIEHHE He YUYUThLIBAETCH, TaK Kak Iepe-
MBIYKAa PacnoJioXeHa Ha BhICOTEe, NpEBHIIAIONIEH 2/3 BHICO-
Thl CTOSKA.

OnpenennM pacxoibl BOABI B IepeMblyKe H PacloJnKeH-
HOM Hal HeK yyacTKe CTOSAKaA.

CyMMapHasi XxapakTeDHCTHKA CONPOTHBJAEHHS JBYX Ia-
pa/JIeJIbHBIX YUacTKOB S’ BhIUHC/AsIeTCS 10 (hopMyJie

’ I Ke/m?
y— 2
S ( /1 . 1 )3 (Ke/u)? ’ ( 5)
VS VS

04



rne S; H Sy — XapaKTEPUCTUKH CONPOTHBJIEHHUS OTHAEJbHBIX
Ke /M3

(ke/u)? '

B HameM cayyae

yqaCTKOB B

[ = 1 L 10—4 Ke/m?
S = 1 - 1 8,06-10 e
(V26,98- 0= V14,9 10 )

Torpa rupgpaBJHYECKOe COIPOTHBJEHHUE MNapanaleNbHbIX

yuacTkoB 1’ pasno H' = 8,56 - 107*.5472 = 256 Ke/me.

Orciola pacxol TEIJIOHOCHTENsT uYepes IepeMBIUKY
Grep PaBEH:

256
G = — = 239 K2/u.
fep ‘/ 44,9 . 10—* /

Pacxon remnJsioHOCHTeNS Yepe3 yyacTOK CTOSIKd, PacloJio-
’KEeHHbIH BhIIIE MepeMbIukH, paBeH 547 — 239 = 308 ke/u.

O0uiee ruApaBAndecKOoe CONPOTHBJEeHUE cTosiKa Hop=
=256+45,11-10*-5472=1606 xe/m? uTO yHOBJETBOpSAET
NpelbadBJIeHHBIM TPEOOBAHUSAM.
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YCJHOBHDBIE OBO3HAYEHHS K NPHJIOKEHHUAM 20--23

— — KpaH JIBOHHOH peryaHpOBKH;

DJ — KpaH THna MaeBCkoro
@ — HOMep VyaJa,

5, , -—— HOMEep JeTalu;
K
_____ﬂ — KQpOTKas pe3bba;

Tpunomenue 20

YHUOPHUU HUPOBAHHDBIE PALJUATOPHBLIE ¥Y3J1bl
C TPEXXO4OBbIMU KPAHAMH

Y3160 N1-% Yanor N 3-8




IIpodosocenue npurosx. 20

1 Ne neTaJin No merann
MeXIy- MEXAy-
9TAXKHRIX 3TaXXHBX
No dyXde X dg BCTABOK, Ne dy XdyXd, BCTaBOK,
y3aJa B MM OTHOCSH - y3Ja B MM OTHOCS -
melcs K | nelcest K
HanHOMY HaHHOMY
yany y3ay
1 15X 15x 15¢ ! 5 | 15X 15X15 1
2 20 20 20 2 6 20 % 20 20 2
3 | 252020 26 7 | 25%20x20 | 26
4 25X 25% 25 3 3 25X 25% 25 3
i | l

—

Yaner N3-12 Y300 N13-16

Ne nerasau h Ne netanam
MEKIY - MEXKRY-
5TAXKHRIX 3TaXKHRIX
Ne dyXdaXdsg BCTAaBOK, Ne dyXdeXd, BCTaBOK,
y3Ja B MM OTHOCS - ysJa B MM OTHOCH -
| mefica K il | elcs K
TAHHOMY IaHAOMY
ysay ysny
91 1bx1bx1h 17 13 | 15X 15x 15 14
10 | 20x20%20 18 14 | 202020 15
| 11| 25%20%20 | 28 15 [ 95%20%20 | 97 |
12 | 2bx25%x 25 19 16 | 25X 2025 16
| { !
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Il podoracernue npurosc. 20

Yaner N17-20 Vaner N271-24

L ——
Ne neranid Ne netanu
MeXJy3Tax- MEeIKAYITaxK-
HEIX BCTaBOK, HHX BCTaBoOK,
oTHocamefcs OTHOCSIelcAa
K JaHHOMY K JTaHHOMY
yaay yany
nya 3naHui RJIs1 3naHAn
dyXdeXdyg - d,xdyXd, .
B MM g | = B MM =R
3| 8 | 3
5 =
o] I
©| o O | o
C TopH- C TODPH-
| 30H- SOH- |
{ = E TaNnb- = g Talb-
o N | §| HuMH = H| | HuMmu
3 = | 2| nepe- d “"' E nepe-
> @ | & | MBuKa- g o | % | MbluKa-
-, Ol oo MH - Sl o MH :
N [ 1
l
17 15x15x151 17| 1 | —| — 211 15x15x15(14 | I
. | | ]
18] 20x20x20( 18| 2 | 32| 34 221 20x20%20(15 | 2 | 31| 33
19 .‘2'c'>><20><20l 28|26 | —| — 23| 252020 |27 |26
|
20| 25x25%25| 19| 3 | —| — 24| 25%x25x25| 6 | 3
!
| |
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Y361 N2577

I[Tpodonrscernue npurosc. 20

Yaner N78 -3

Ne merann
MeXIyaTax-
HbIX BCTaBOK,
OTHOCSIIeHCS

K JaHHOMY

yaJay

ana afauui

dyXdyXdy
B MM
o
uﬂ
<22
i SR
© = z s B
> = R @S
= O SN
25 | 15x15x 15 4 —
26 | 20 x 2020 D 29
27 | 25X 2bx 25 6 —_

Ne nerann
MeXAY3TaxK-
HEIX BCTAROK,
oTHoCANleACs

K RaHHOMY

Y3ay
dyXdyXdy Ans 3panni
B MM
o

ol

O =
w g 5
0«
- = §
< = =53
B = =B E
. ! =28
o = & ™ L
P o e AR

28 | 1bx15x15 4 —

i
29 | 202020 5 29
30 | 25x25x 25 6 —
|
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Ne nerann
MEeX AV 3TaxX -
No dyXdaXd, HhIX BCTABOK,
y8J1a B MM OTHOCHAIIeHACS
K IaHHOMY
yaay
Y3ner N37-33
! r
2 a,
- 3
31 | 1ox16x1h 7
32 | 20x20:x20 8
33 | 25X256x2h 9

IIpodoascenue npurooc. 20

[Ipumep odopmaeHuss cxembl
CTOSIKA CHCTEMBI OTONJEHUSA
C TPEXXOJOBBIMH KPpaHAMH

Y3ne: NIy F6

34 | 15X15x15 7

35 | 20x20x20 8

36 | 25X 25x25 9
[Ipumeganuag | Hiau

Ha TOABOJAKY OT OCH CTOofAKa [0
pafuaToOpa TPHHHMAETcds B MM

npe & 1520 — 360—400,

np & 20 — 500

2. Bricota oT 4geToro moaa
JI0 HH3a TOAOKOHHOH HNOCKH A4

yaaoB Ne 27, 30, 33 u 36 ponaxk-
Ha ObITh He MeHee 800 mxu

e P T e P ———
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IIpunoscenue 21

YHUPULUHUPOBAHHDBIE PAAUATOPHBIE Y3/J1bl

C KPAHAMHU JIBOMHOM PEI'YVJIUPOBKHU

Yano:r N1-4

Yaner N§-8

4

Ne nerasu
MEXIYSTAK-
Ne dyXd,Xdg HRIX BCTaBOK,
y3Ja B MM oTHOCKIeHCA
K HAHHOMY
Y3aJy
1 | 16X 15X15 1
2 1 20 15x20 2
3 | 25x20x20 26
4 | 252025 3
Y3net N§-77

Ne neralu
MEKIY3TaXK -
Ne dydyxd, HEIX BCTaBOK,
y3aJia B MM OTHOCHAHIeH CcA
= K HaHHOMY
ysJay
5 15X15X15 17
6 | 20x156:<20 18
7 | 2520x20 28
8 | 252025 19

Ne neranu
MeKAYITAXK-
Ne diXd,Xdg HbhIX BCTaBOK,
y3Ja B MM OTHOCSIeHACH
K NaHHOMY
yaay
91 15X15X15 14
10 | 201520 15
11 | 256x20:<20 27
12 | 252025 16
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Ne metanu MexK-

AYSTaXHKIX BCTA-

BOK, OTHOCAIEH -
csl K na"vHOMY

y3ny

s apadui

I1podoraxcernue npunrosc. 21

Ilpumep odopmiaerus
CXeMB! CTOfIKA
CHCTEMBI OTOMNJEHUSA
C KpaHaAMH ABOWHOM
pPerynHpoOBKH

d o Xd,Xdy g B
"B MM & E = 2
OxloH
¢ ropu-
% | razb.
T -
E E E HEIMH
2 = | 2| nepe-
1 a0 A MH‘IK&-
= O | o ME
Yaner N13-16
4] @, -
H—c =
s |
13] 15x1bx15] 14| 1 | —] —
| 14| 20 15%20| 15| 2 | 31i 33
15| 2520« 20| 27126 | —| —
16| 252025 16| 3 | —| —
Ne metann
MEXRY3TaX-
HBIX BCTAaBOK,
OTHOcauleficH K
No dixdyxds | HaHAOMY Y3AnY
ysJna B MM Knst spanuit
Ges | ¢ HHU-
HELI | 11aMH

17
18
19

2y
15xlox15 | 7 4
20> 20« 20 8 5)
20 20x< 25 9 6
ITpuMeuanue. Hdnuna
NONBOOKH O©OT OCH <CTofiKa Jo

pagHaTopa
npu g 15—20 — 360—400:

l dr d?

npu 9

Yanst N17-18
1]

TIPHHUMAETCH B MAM:

25 — &00.
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I punroxcernue 22

YHUPULLHUPOBAHHDBIE PANUATOPHBIE Y3Jibl
NPOTOYHLIE HEPEFYJIHUPYEMDIE

.Vsﬁw NT1-3 Y3n61N4-6
a-; "'""i L—}F i — —‘I
|
N N J
Jist nepBhiX araxKen JIaa cpefHUX 9TaXel
|
Ne vama | d,Xd, B M Ne yana dyXds B MM
f
1515 4 15 15
% 20« 20 5 20 % 20
253 25 6 25525
Yanet NV7-9
d, g
‘ {
— .
- ﬂ:

Jast BepxHUX OSTaXeH

Ne y3na diXd, B MM
7 1515
8 20 %20
9 20 25
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IIpodoracenue npuromxc. 22

Yaner N1F-75
F_"‘-] I
L _ _J——/‘

JJis nepBBIX 9TaxKe

S3ner N10-77
a,

74

Ne yana diXds B MM Ne ysuna dyXd, B mu
10 15x15 13 | 15 15
11 20< 20 14 20 %20
12 25 25 15 20 25

Yaner N16-78

Yanet N19-27

L

T
l
a H /
a. - -~ d,
Hasa cpepHux sTaxen
Ne yana di¥ds B MM Ne yana diXd, B mm
I

16 i15x¢15 19 15 15

17 20 20 20 20 20

18 2D 25 21 25 %25




Ji9 BepXHUX 9TaXKel

Ne yaaa diXdy B MM
Yanet N22 74
S IJ
d, | I
e
az
22 1515
23 20 20
24 25 25

Yaner N25-27
L — — ~

25 15X 15
20 2020
27 20 25

[Ipodosrcenue npuroxc. 22

[Ipumep opopmaenus
CXeMbl CTOSIKa
CHCTEMBI OTOMJIEHHUS

POTOYHOI0 HEPETYJIUPYEMOTO

= D] -

R

|_§

TTT

| Wa

I

-
I
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ITpunroxcerue 23

YHHPHI HPOBAHHDIE ME)XKAY3TA)XHBIE BCTABKH

—

—’

Ne netann Ne DeTanu
MeXAYSTAXHEIX SCKH3 JeTaH MEXTYV3TaXXKHhX JCKH3 JleTanH
BCTAROK BCTAROK
| _ -
|
{—11
24-—-25
!
B \
| | | -
12—13 |
' 2%
14—16,
22, 23
27
A A
17—19,
20, 2] 28
]
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I podoracernue npusrosxcenusn 23

Ne peranun Ne nerany
MEN Y ITAKHHX JCKH3 JAEeTaju MEXXAY 5TaXKHEIX JCKHS AeTajH
BCTABOK BCTABOK
[
29-—30
33
31 |
| i
3
34
32




COOEP)XAHHUE

1. Obuige nNOJMOKEHHa . . . e e e e e e e e
2. CxeMpl U aJeMeHTBl CHCTeM OTOHJIE‘,HHH e e e e
3. Pacyer tpyGonpoBoaos . . . C e e e e e e

4. Pacder nHarpepatenbHuix npnGopon C e e e e e
[TpunoxeHu:

. 'padux nna BelOOpa pacnojiaraéMoro  JAaBjieHHsA M0OYIH-
TeJgd Huoe B CHCTEME OTOMNJCHHA NIPHU 3J€BaTOPHOM INPHCO-
eIMHEHHUH B 3aBHCHMOCTH OT pacnoniaraeMoro JAanjeHus
Ha BBoJe fIsx ¥ Kosa(dduUHeHTa CMelUeHUsaA U . . .

2. Hpnmep onpenesenus (pAaKTHUGCKOR TeMIepaTypel oﬁpa'r-
HOH BOABI, Ko2(pdhHuIHeHTa CMelleHHS ¥ pacnojaraeMoro
naBaenust nobyaureas . . : Do

3. YaeabHble CKOPOCTHEIE ,U,&B.II(?.HHH U anBeILeHHme Koaq)tim-
IIHEHTBl TPeHHA JJs1 TPYOONPOBOLOB CHCTEM BOISIHOTO
OTOIJIEHHs . . A C e e e

4, KosppHuneHTHI MeCTHEIX COHPOTHBJIEHHH KOHCprKTHBHbIX
3JIEMEeHTOB CHCTE€M BOASHOro OTOIJIeHHs . . . : \

b, XapakTepUuCTUKH CONPOTHUBICHUS pagHaTOPHLIX yamm npo-
TOUHO-PEryJAUPYEMBIX CHCTEM . . . . . . . Do

6. XapaxTepuCTHKH CONMPOTHBJEHHS PagHaTOPHBIX ys.nt:-B ;Lam
OAHOTPYOHBIX CHCTEM CO CMeli€HHBIMH 3aMBIKAIOIHMH
yuacTKaMy . .

7. I'paduxk pnqa Hp&ﬂBﬂpHTEﬂbHOI‘G OnpefesieHus no*repr.«. 1aB-
JeHUs1 B CTOAKAX NPOTOUHO-PEryJAUPYEMBIX CHCTEM . . .

8. Tpabuk ANt npeABapHTENLHOrO OTpeAesJeHus ToTepb AaB-
JEeHHSI B CTOAKAX CO CMEUleHHLIMH 3aMBIKAOIIHMH YYacCT-
KAMH . . . . 0 e e e e e e

9, Kostpdpuuuent {4 va ocTemBaHWe BOAB B CTOAKAX

10. Tenmoornaua | 3xm pagHaTopPOB G . .

11, Tlepenanbl TemnepaTyp BOXBI B HHFpEB&TEJlehIX npmﬁopax
pagHaTOPHBEIX y3JO0B C 3aMBIKAWOIHMH yyacTKaMH . . .

2. IloaHas Tensnoornava | m H30JAHPOBAHHBIX TPYOOIPOBOAOB
B NIOJBAJaX ¥ TeXHUYECKHX NOANOJLAX upH KoshdulueHTe
s(ppekTuBHOCTH H3oaduuu 0,75 R

13 Tpaduk oupemenenns TeMVIOOTAAUYH 1 M BEPTHKAJLHEIX

rIafikux Tpy6 B KKaa/4 Lo

14, Tlonesnass  rtemyioorgaua prﬁonpomﬂoB ozLHOprfiHblx
CHCTEM OTOIJISHUSI B KM . ., .o . C

15 Koadpobuuumenr B, Ha crnocob yCTaHOBHH HarpeBaTeanmx
npubopoB . . . . . . . R

16. PacueTrHass mMoBepXHOCTL HarpeBa PagHaTopoB Fpag B 3a-

BHCUMOCTH OT uHcAa CceKuuHd B npubope
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17.
18.

19.

20

21.
22.
23.

CBoanble OaHHBle NoKazaTeJeH CHCTeMbi OTOIJIEHHS . .
ViaenbHble TeXHHKO-3KOHOMHUECKHE II0Ka3aTeNH CHCTEeMbl

OTOTMJEHHS ., . . . . : - e e
[Tpumepnl pacyera CTOSIKOR o,uHoprﬁﬂbe CHCTEM OTOTTe-
HUSI ¢ HUXKHeH Da3BOAKOM

YuubuuupoBaHHbIE pajaHaTOpHblE ys.nbl C TpeXXOILOBbIMH

KpaHaMu . . , . Coe e : .
YHH(bHquOBaHHbIe paﬂHaToprIe y3Jbl C KpaHaMH ﬂBOH-
HOA peryaupoBKH . . . Coe e

YHU(DHIIHPOBAHHBIE panHaTopHme yBJII::I HpOTO‘{Hble Hepery
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