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NPEAOUCIHJOBHUE

Ocpoenue palionoB Cubupu u Kpaiimero CeBepa, CTPOHTEJLCT-
BO MOIIHBIX BBICOKOHAOPHLIX THAPOY3JA0B NPUBOAUT 3UMOH K cOPO-
Cy TemJOoX BOJABL B HUXHUH Obed U 0OPa30BAHUIO INOJNLIHBH, KOTOPasd
pacnpocrpaHgercs Ha GoJblIOE PacCTOSIHHE BHU3 IO TEUEHHIO, CY-
IecTBEHHBIM 00pasoM BAUSAS HA JEAOTEPMHUYECKUN DEXUM peKH, a
CJAEIOBATEABHO, HA KAUMAT KU IKOJIOTHIO paWoOHA 3aperyJupoBaHusdl.
B sTux ycjoBHgX OOJplloe 3HaueHHe NpHOOpeTaeT IPOrHO3 IJIMHEL
IOJBIHBY U JUHAMHKH IBUXKEHHS KPOMKH JICASTHOINO NOKPOBA B HHK-
pux Opedax I'DC.

Hacrosmue PekoMmenpanuu IIOCBAIIEHBl BOIPOCY pacuera HJH-
HEl NOJBIHPH B HUXKHUX Obedax ['DC B pexumax HacTyIJIeHHS, OT-
CTYIJIEHHS M CTaOUIM3aUMHM KPOMKH JbJld; B PekoMeHAAIUAX NPU-
BOJAUTCS TakXKe METOAHMKA pacueTa AJHUHBl [IOJBLIHBH C YUETOM BJIHSI-
HASl TeMJIOBLIX COpPOCOB, pacmnoJOXEHHBIX B HHXHeM Obede.

PeromMenpgaunu paspaboTaHbl HA OCHOBE NPOAaHAJH3HDPOBAHHOTO
n nepepaboTaHHOro Marepuasna, onyoJUKOBAHHOIO B OTEUECTBEHHOH
H 3apyOexHON JuTepaType, a Tak:kKe Pe3yJabTaTOB PacueTHO-Teope-
THUECKHX HccaenoBanuii, npoedendbelx B0 BHHHWI um., B, E. Be-
JeHeeBa.

Pekomenmauun  cocraBiaeHb  corpyaHuxkamu BHHWHWUI  uwm,
b. E. Beneneera: MJ. Hayd, coTp., Kaua. TexH, HayK E. JI. Paaro-
BOPOBOX u MJ. Hayd, corp. I'. A. Tpery6. Hayunsli pyKOBOZUTE/E
paboThl — H0KTOp TexH. HayK JI. M. Kynoapos.

B pabGore Hax PexoMmMeHmauusMH VYTEHB UEHHBIE 3aMedyaHud,
Beicka3danuele $1. JI. Torambom, I H. Hucap-Myxamenosoin (I'uz-
ponpoekT um, C. §. Kyxka), C. H. Hazapeuko (J/lenruaponpoexr),
P. B. Homwesko (I'TH), A. J)X. )KynaesmMm (KasHHHBX),
M. M. DBefinunconom (KaslIMl wum. AbGas), B. B. bananunnm,
b. C. bopomkuabim, M. H. Xugkux (JIMUBT), A. M. bBedann,
JI. E. Kpece (OT'MHM), M. M. MaxkaposeMm, B. A. Ksakxowm,
M. H. Cokonoseim, M. H. Illaranunon, A. b. Bexkcaepom (BHHHUT
uM. b. E. Beneneena).



MunuctepcTBo

PexomeHnnanuu
JHEPIETHRMA U o pacueTy AJUHBI NOJbLIHLY .._.--—-H 28"86“
Memglé%}g{aum B HUXKHUX Obedax [AC BHWUT

1. OCHOBHBIE NNOJIO)XEHHUS

1.1. PexkoMenganuu npenHasHaueHH IOJs pacueTa IAJHHEL IIO-
JBIHBY B HUXHUX Obedax NMPOEKTHUPYEMBIX, CTPOALIUXCA M IKCIJIya-
THPYEMBIX THAPOY3JIOB 3HEPTETHUECKOr0 M TPAHCIOPTHOrO Ha3Hauye-
HUsI, PekoMeHaanuu cogepkaT METOAUKY pacueTa AJHUHBEI HOJBLIHbH
B HHXHeM Obede B pexuMax HACTYIJEeHHS, CTaOMJAM3alHUH H OT-
CTYILJIEHHA KPOMKH JbJa 6e3 yyeTa U C YYeTOM HAeHCTBHS TEIJIOBEHIX
CTOKOB (cOpOCOB), pacnosioKeHHBIX B HUXXKHEM Obede, nepeyeHsb
MCXOAHBIX NAHHBIX U MPHUMEPH pacyera.

1.2, PexoMeHpauum AOJXKHBI HCIOJb30BAThCA HA BCEX CTanHiX
NIPOEKTUPOBAHUSA U 3KCIJyaTalUyd THIPOY3JOB,

1.3. PekoMeHAallMH IpeAHa3Ha4YeHB JJas pacueTa TEePMHUUYCCKOU
noJsblHbH. O6JaCTh UX NPHUMEHEHUS HE paclIpoCTpaHsieTcsl Ha pacyeT
NOJiblHbH, BO3HUKAIOULEH NpPH B3JaMBIBAHUH H IOABHUKKE JEAAHOIO
IIOKpOoBa 34 CUET PE3KOr0 H3MEHEHHS PacxoAoB BOJAbLl B HHIKHEM
Obede.

1.4. B PexoMeHpaumusx NPUHATHL MEXAYHAPOAHAS CUCTEMA eIH-
nul CHU u caenymouiye o603HayYeHus:

Qn, Qc— TEMIEPATYPOIPOBOAHOCTE JibJla U CHera, COOTBETCTBEH-
HO, M2/cC;
b — mupuHa HHUXKHero O6neda HO ypesy BOAH, M;
bs — mupuHa 3a6eperos, M;
C, Cx— VACJBbHAS TEMJOEMKOCTbh BOAB H JbJla, COOTBETCTBEHHO,
Hox/(kr«K);
C — koadppuuuent Ulesn, m%°/c;
hn, he — TOJIIUHA JbJAa M CHEra, COOTBETCTBEHHO, M;
hy — TOJIIMHA JbAA Ha KPOMKe (HauaJbHAasi TOJNHIMHA JbAa),
M;
H —ray6una nuxHero 6neda, M;
(cr — MOILUHOCTH TEMJOBRIX CTOKOB, BT;
Q, Qu— pacxoAsl BOABI H WIyTH, M3/cC;

YTBepXKACHH Cpoxk
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R — TUapaBJUyeCKUN pPajguyc;
S — HHTEHCUBHOCTb TEIJIOBOIO MOTOKA, BT/MZ;
J/ — CKOpPOCTb TeUeHhs, M/C;
X — KOOpJAHHATA IO JJHUHE IIOTOKA, M;
X0, Xu — KOOPIAHHATH CTBOpa HYJAEBOM H30TepMBEl H Hayanaa
BHYTPUBOXHOTO Jieio00pa3oBaHHUs, COOTBETCTBEHHO, M;
Xxo— HAJUHA TIOJBIHBY B HauaJie pacyeTHOro Iepuopa, M;
Xy — JAJUHA MOJBbIHBY B KOHIIE PacyeTHOro nepuona, M;
2 — KOOPJAUHATA IO IyOHHe IOTOKA; M;
a1 — KO3 PULUUEHT TelJOOTAAYHd OT BOABI K BO3AYXY,
Bt/ (M2 K);
oo — KO3(PPUUHEHT TeIVIOOTAAYH OT BOJABI K HHUXHEH TI0-
BEPXHOCTH Jabja, Bt/ (m2-K);
03 — KO3((PUIHEHT TEeIJIOOTAAYHd OT JbAa (CHera) K BO3IY-
Xy, Br/(m2- K);
{o — TEMIepaTypa BOJbI, MOCTyMalOUled H3 BepxHero Obega
B HUXKHUH, ° C;
B — CTENEHb MOKPBLITHA ILIYrOd BOJHOH ITOBEPXHOCTH;
¥ — TeMmepaTtypa Bo3ayxa, ° C;
¥s, O». n — SKBHBAJIEHTHAsl TeMIeparypa BO3AyXa Hal IMOBEPXHO-
CThIO BOAHL M JibJla, COOTBETCTBEHHO, ° C;
An, Ae— TENJONPOBOAHOCTD JibAa WU cHera, Bt/ (M-K);
A — KO3 PUIUEHT T'UAPAaBJANUECKOTO TPEHUS;
R, Np— KOOPPUUHUEHTH 1IEPOXOBATOCTH HHXHEH TIOBEPXHOCTH
IIyrH ¥ pycJaa, c/m033;
0, Pa, P — HJOTHOCTb BOAHBI, JibJa, LWIYI¥M, COOTBETCTBEHHO, Kr/M3;
0 — VAeJIbHASl CKphITas TENJoTa Kpucraaausauuu, K/Kr;
T — BpeM4, C.

be3pasMepHble KPUTEPUH U IapaMeTpHl:

. . . ﬂ‘llh .
Bi — xkpurepuil buo, Bi = ;\;I :

Mi— kpurepuit Muxeesa, Mi = axbx/(cpQ );
Qu— napamerp pacxona myrd, Qu = Qu/(bhiV);

X —napamerp KoopauHath, X _aE ) (=)

2hyGapmV ,
g —__ai(—dg) "
T — [apaMeTp BPEMEHH, T = Do
HYJ 11
[lI — napamerp, XapakTepU3YIOUHH HHTEHCHBHOCTbL JAeHCTBHI
G
TeIIJIOBBIX CTOKOB, 11l = —"‘—P——(‘;Q-—“i—.
CT

2, MEPEYEHD HEOBXOAUMbDIX UCXOJHBIX JAHHDBIX

2.1, VicxopHBIMH NaHHBIMH [1J1s BBIOJIHEHHS pacyeTa AJHHLI 110-
JBIHBH SBJASAIOTCS MOP(OJIOruYeCcKHe H IMADPOJOrHUeCKHe mapamerphl
HUXXKHEro O6peda, METEOPOJIOTHS pPaHOHa.



2.2, MopdoJsornueckue napaMmerpsl BKJAOYAIOT B celds:

a) rpauk H3MeHeHHs (AKTHYECKOH H CpeJHEB3BEIUEHHOH IIH-
PHUHEL pycJa IO ype3y BOJBI [0 AJHUHE NPEAINojaraeMoro pacueTHoro
yuacTKa HUXKHero Obeda NpH MHUHHUMAJBHOM, MAaKCHMAaJbHOM H
CpelHEM pPacxXx0Aax COOTBETCTBYIOUIEHl O00eCrneueHHOCTH; MPHMEeHHU-
TeNbHO K aedctByiomiuM ['9C ykazaHHBIe napaMerpsl AOJXKHBL BhbI-
O6upaTbCsl NPH pacxole BOABI, AJS KOTOPOIro INPOU3BOAUTCH 3TOT
pacyer;

0) nonepeuyHble pa3pesbl pycaa No JJAHHE HUXKHero Obeda IpH
TeX XKe pacxojlax.

2.3. I'ugposornueckue napaMerpbl BKJAIOYAIOT B ced4:

a) pacxoJ BOALI: JJs CTPOSILIHXCA H sKcnayatupyemulx ['DC
P NPOBEAEHHH IOBEPOYHBLIX PACUYeTOB pPacXod BOJBE B HUXKHEM
Onede BHIOHpAETCHA CpeJHHUM IO NATHIAHEeBKaM (AeKalaM ), Ha KOTO-
phle pa3buBaeTcsl pacueTHBIA NMEePUON; AJA pacyeTa AJUHBI NOJbIHbH
B HHKHHUX Obedax nmpoektupyemnix I'9C BrIOUpAOTCS pacXolnl BO-
Obl B peke IJs1 CPeJHEBOAHOTO, MaJOBOAHOIO M MHOIOBOIHOIO TIO-
JOB COOTBETCTBYIOLIeH OOeClneyeHHOCTH MNO NATHAHEBKaAM (Jeka-
Aam);

6) TOJLIMHBL JbAA U CHera B HHXHeM Obee IO IATHAHEBKAM
(nekazam);

B) CpefHHUE M CpeJHeB3BeLUEHHbIE CKOPOCTH TeUEeHUSA MO [JHHE
NpeAnosaraeMoro pacyeTHOro ydacTKa AJsd 3aZaHHBIX pPacxoloB
BOJBI;

I') AaTHl JIEAOCTaBa H BCKPHITHS,

I) TIpensiefoCTaBHBIA pacxol M INIOTHOCTh IUYIH; eCJH TOpPHUC-
TOCTb IUYT'H HEH3BeCTHAa, TO €€ CJAeAyeT BHIOHpPATh HA OCHOBAHUM
IPpUNOKEHHUSs 1.

e) wupuHa 3abeperon no nATHAHEeBKaM (Aekajam) 3a pacuer-
HBIA MEePHOJ; e€CJM HeH3BeCTHa lIHpuHa 3abeperoB, TO ee PEKOMEH-
Ayercss paccuuThiBaTh no dopmyne [13]:

bs =b(l—m), (1)

rae m=0,42V%2 4 K; xospdunuenr K gas pycea ¢ MeJKOBOAHLIMK
30HAMH M TOJOTHMU Oeperamu paseH 0,029, NMPH OTCYTCTBHH MEJKO-
BOAHKIX 30H U KpyThix Geperax K = (,465.

2.4, MeTeoposOoTHUeCKHEe HaHHbBIE AOJKHBI OTHOCHThCS K paio-
HY PacloOJIOXKEHUS TOJBIHbH, OXBATHIBATb PACUETHBIM I€PHOA H CO-
Aep¥aTh CJAeAVIOllHe CBEACHHUA.TeMIeparypy Bo3AyXa &, CKOPOCTh
Berpa W, oOJsauHOCThL OOUIYI0 M HHXHIOKW #Ho, Ry, AaO6CONIOTHYIO

B/Ad2KHOCTb BO3AyXa ¢, BoaMoxHO OCpEAHeHHE MECTCOPOJIOTHYCCKHX
AAdHHBIX 11O MATHAHEBKAM HJHN AcKaldaM.

2.5. Ilpn pacuere cocraBasioInX Temnaoo6MeHa BOAB H BO3AYXa
MNP OTCYTCTBHH MAaCCOBBIX CHCTEMaTHUeCKUX HaOJMIOAeHuil 3a Me-
TEOPOJIOTHUECKHUMH. YCJOBUSIMH HaJd BOAHOH NOBEPXHOCTBIO MOTYT
OBITh HKCNOJB30BAHbL JaHHBe GeperoBbix HaOJIOLATENbHBIX CTaH-
nuu, aubo AauHble HaAOJIOAEHHN 6oJiee HAH MeHee OTHAJIeHHBIX OT
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BOLHOIO 00BHCKTa KOHTHHCHTAJLHBIX CTAHIHE ¢ BBeJcHHEM HeoBXo-
JUMBIX TonpaBok [8].

a) Cpemusid CKOPOCThL Berpa Ha BbICOTe 2 M HaJA BOAHOH IIO-
BEPXHOCTDBIO OINPELENSAECTCs Mo hopMyJie

W = KiK. KsW¢o, M/c, (2)

rie K; — kKoahPHUUUEHT, VUYUTHIBAIOLIHH CTENeHb 3allHIIEHHOCTH
METEOPOJIOTHYECKOH CTaHUuH Ha cyume (rtabia. 1); Ky — koadphumm-

€HT, YYHTBIBAWOIIHUKN XapakTep penbpea B TNYHKTe HaOJIOAeHHMN

Tabauva 1

MecTononoxeHHe U CTeNeHDb 3AIUUINEHHOCTH METeOCTAHUIHH Ha cyuie | K,

Jlecgast 3oa CCCP

CraHnug B Jiecy WiH B OOJABLUIOM Tropoie
duorep Ha ypOBHE AEPE€BbEB WJIH CTPOEHUH 2
¢Jaiorep BhHILIE OKPYKAWOWHUX NPENATCTBHH 2,
Ha okpaune ropoza uau OOJNBUIOTO CENEHUS, OTHAENbHBLIC JEePEeBbS 2
HJAH CTPOEHHUsl BHILIE (Jarorepa
B cenenun, B caly WIH HA OKpaHUHE ropoja; CTPOSHUS H JE€PEBbS 1,
HHUXKEe (Jorepa
Ha oTxpeITOH pOBHOK ILIOMIANKe; HEpeRbsl, AOMa, BO3BBIIIEHHO- 1,
cTH Ha paccrosuuu 20—30-kpaTHOH BEICOTH ¢QJiorepa
ITone, nyr. aspoapom; ¢ ogHOM croponn B 200500 M Jgec uau 1,3
CTPOEGHUA ropoAa, OGOJBLIOrO CeJeHHS

BesnecHnie pafionnt CCCP

B ropoae uian 60JLIIOM CeJEHUU
(JIlorep Ha YpPOBHE [NEPEBLEB HJIH KHJILIX IOMOB
atorep BHIIE OKPYKAIOWHX NPENATCTBHHA
B ctenH WJAKM Ha OKpaWHe HeOOJbIIOTO CeJEeHHS; OTAENLHLIE A0Ma
H CTPOEHHA ¢ oZHOH cTOpoHHl B 100—200 M, duirorep HZOMHHU-
pyeT HaJl MECTHOCTHIO
beper obJseceH MJIH 3aCTpoeH AOMaMH, MHOTHE H3 KOTOPBIX BEILIE 1,3
(pJrorepa
Beper orkpuiThil, crannus s 200—300 M or ypesa, B 100—200 M 1,1
JIeC U CTPOEHHS
Ha otkpniToM 6epery 0,9
Ha OKOHEYHOCTH JaJieKO BHIJAIOUIErOCs B BOLOEM OTKPHITOTO 0,8
MBICA

el el e
& Cotn

it -

(tabs. 2); K;— Xo3pPuuueHT, YUYHTHIBAOUIUE CPEAHIO OJHHY
pasroHa BO3AYUIHOrO HOTOKAa HajJ BOAHOU IOBEPXHOCTHLIO IPU pas-
JUYHON 3alUIIEHHOCTH cTaHuuu (Ttabu. 3); Wg — cKOpOCTh Berpa
Ha BBICOTE pachnoJioxKeHusa ¢Jarrepa, m/c.

0) CpenHssi BJAaXKHOCTb BO3JyXa HA BBICOTE 2 M HalX BOJAHOH
IOBEPXHOCTHIO AOJIKHA PACCUUTHIBATHLCS IO (hOpMYyJie

e = e 4 (0,8eq — e’ )M, M6, (3)

rle e’ — cpeAHsia BJAAXKHOCTb BO3AYyXa, U3MEPEeHHAs] Ha KOHTHHEH-
TaJbHOH METEeOCTaHUHH, MO; eo— MaKCHMaJbHASA YIPYTrOCTh BOIS-
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XapakTepucTuka pensedha B palioHe MeTeOLTAHLLHY | Ky
Bepmmra KpyToro xoJimMa | 0,75
BepuiyHa NoJIOTOT0 XOJMa H BePXHAA 4YacTh CKJOHA 0,9
PaBHHMHa, BecbMa IUMpOKasg AOJHHA 1,0
Huxussi 4acTh CKJAOHA, JHO HEIHMPOKHX H HerJyOOKUX JOJIHH, 1,1
KOTJOBHH, JIOIHH j
JdHo 1iiyGOKMX HOJUH, KOTJOBUH, JOLIUH | 1,3
Tabruya 3
o | - . 3HayeHue K - B
PacTUTeNBHOCTD Bb?c%igﬂﬂﬂ e _°
Ha fOeperax pa- CpenHsas HNPOTHMEHHOCTh BOAHON NMOBEPXHOCTH, KM
pexu, Boxoema | o IEART — — — .
’ 005 | 01 | o2 | 05 | 10 | 30 | 50 | >50
Tpana 0,1 097 + 098¢ 099 | 1,00} 1,00 1,00 | 1,00 [ 1,00
KycrapHuk 5,0 040 0,55 | 0,70 | 0,85 095 1,00 { 1,00 | 1,00
Jlec 20 0,15 | 0,25 0'4()! 0,60 { 0,75 | 0,90 0,95l 1,00
Tabauya 4 HOro mapa, ONpefesyeHHaAss II0 TeMIepaType
— — MoBepXHOCTH BOALI (Taba. 4), m6; M;—
Temmepatypa | yupyrocre KO (HUKEHT TpaHCPOPMALMH, YIHUTHIBAIO-
soaws, °C | BosHOrO mapa  INHH M3MEHEHHE BJIAMXKHOCTH H TEMIEPATyPHI
> BO3JlyXa HaJ BOJAHOHW TOBEPXHOCTbIO, HAXO-
TUTCS 1Mo Tabja. 5 B 3aBHCHUMOCTH OT Cpel-
88 g,% HEro PaccTOSHHS OT IOJBETPEHHOro Oepera
0.4 63 K PA3HOCTH TeMIepaTyp BOJABI H BO3AyXa.
0.6 6.4 B) CpeaHsia TeMmIepaTypa BO3Ayxa Haj
0,8 6,5 BOJHOHW IIOBEPXHOCTHI) HAa BHICOTE 2 M
%g gg JOJIXKHA PACCUMTHIBATBCSI 110 (hopmyiie
gjg 7.0 9 =0 + (ta— )M, (4)
, 7,3
3.0 76 rae 9" — TeMnepaTtypa BO3AYXa IO JaHHBIM
3,5 7,8 METEOPOJIOTHYECKON CTAaHIUY, PacCloJoXKeH-
40 8,1 HO# Ha cyme, °C; f{;— Temmeparypa mno-
BEePXHOCTH BOJAM JJs pacyera JAJAHHH IIO-
JBIHBH, I = 0,549, ° C.
Tabauya 5
- Kosdduurenr rpanchopmanun M,
CooTHOWeHne | — S —
TeMICDATYD BOLb PacctosiHde oT nmoAaseTpeHHoro Oepera, KM
U BO3AYyXxa, °C T - —
) T Lot Lo [ os 110 | 20 | 50 ] 0 | w | s
4 <ip—3 <10/ 002 | 0,08 | 0,08 0,12| 0,16 | 0,23 | 0,28 | 0,34 | 0,44
th—3 < 4 0,03 | 0,66 { 0,13 0,18 | 0241 033 | 0,38 | 0,43 | 0,53
{n— % >10 001 | 0,02 | 0,03 005]| 0,07 0,10 | 0,15 0,19 | 0,28




r) [as yuacTKOB pek WHpHHOU He GoJiee 500 M sHauenus 0, e,
W cnexnyer npuHuMaTth 6e3 BBeAeHUS MOIPABOK.

2.6. Ilpu npoBeneHun pacuera AOJXKHBI OBITH U3BECTHHI:

a) TeMmeparypa BOJAB B HauaJjJe HHXKHEro Obeda f, MU TeMIle-
paTtypa BOALI B CTBOpPe HHUKHero Obeda, Omumxainiiem K I'2C;

0) Nmpud HAJHUYUHM TeNJOBHIX CcOpPOCOB B HHXKHeM Obede— HUX
MOIIIHOCTE HJH PACXOAbl U TeMnepaTyphl BOABl TEIJOBHIX cOPOCOB.

2.7. Ecau mo paccmarpuBaeMoMy O0BeKTY HEOOXOLUMBbIe HCXOJ-
Hble JaHHBIE OTCYTCTBYIOT, TO HUX IOAOOP JLOJXKeH TPOU3BOLUTHCA
N0 METOAY aHaJIOroB.

2.8, Heob6xoauMmeie AAsT pacueTa [OJHHBI TOJBIHBH (DH3HUYECKHE
NNOCTOSIHHEBIE JAaHbl B NPHJAOXKEHUH .

3. PACUHET COCTABJSAIOWIUX TEINJOBOI'O BAJIAHCA
NNPHU TENJOOBMEHE BOJbl N JIbJA C BO3YXOM

3.1. McxOmZHBIMH NaHHBIMH AJS pacueTa AJHUHBI TOJBIHbH SIBJIS-
J0TCA BEJIHYUHB KO3 (PUUHUEHTA TEMJOOTAAaYU OT BOJBI K BO3AYXY
U OT JabZa (cHera) K BO3AYXY (oy U 0s), @ TaKXKe 3KBHBaJICHTHAS
TeMIepaTypa BO3AyXa HaJ NOBEPXHOCTbIO BOAH ¥ M JbjAa (CHera)
ﬂs. Jl e

3.2. Pacuetr Ko3dpduuueHTa TENNOOTAAYH OT BOAB K BO3AYXY H
S9KBHUBAJEHTHOM TeMOepaTypel BO3AyXa HaJd NOBEPXHOCTHIO BOJHI
cJeyeT NMPOBOAUTL HA OCHOBAHHHU . 2 «PekoMeHpauuy no TepMH-
YEeCKOMY pacyeTy BOAOXpaHHUAHILy [7].

a) DKBHUBAJIEHTHAs TeMIepaTypa BO3AYyXa U KO3(P(PHIHEHT Tell-
JOOTHZAUH OT BOALI K BO3JAYXY PaCCUMUTHIBAIOTCA 1O GOpPMyaaMm:

S Su
3, — b 4 _&_?;-_ (5)
o = 2,65[14+0,8W+f(tn—9)], (6)

rie Spgp— UHTEHCHUBHOCTbL paAMALHOHHOrO TemoobMena, Brt/m?;
Sy -— UHTEHCUBHOCTb TemnnooOMeHa NpU HcnmapeHuu, Brt/m2; f(fn —
— ') — QYHKUHUSA, YUYUTHIBAKOIIass YBEJHYEHHE HHTEHCHBHOCTH HC-
NapeHusl 3a CYeT PAa3HOCTH TeMIepaTryp BOAH H BO34yXa, Olpele-

Jdaercs no tabJ. 6.
Tabauua 6

in—% °Cl ftg—9) |tn—=9°C | fita—?)

0 0 0 0

1 0,15 —1 —0,16

2 0,30 —2 ~0,30

3 0,43 —3 ~-0,42

5 0,66 —4 —0,51

7 0,85 —5 —0,59
10 1,09 —6 | —0,66
12 | 1,21 —7 ~—{),72
14 | 1,32 —8 —0,76
16 141 —9 —0,80
20 | 1,55 —-10 —0,33




6) WuTeHcHMBHOCTL pPagMAUKOHHOrO TenjaooOMeHa JO0JIXKHA Oll-
peaensiThcsi 3aBUCHMOCTBIO

1'"—'44 4 4
Sk = (Q+ Qo |1 — four 1ty — Bt (Mo~ ta) 7= T* (5 +8)|.

(7)
Ilpu orcyreTBUM AAaHHBIX O pacnperesieHuu 00JayHOCTH IO gpycam
ANl pacueTa cJielyeT HUCIONb30OBATh (GOPMYJy

Se=(Q+ ) [1— (1 —k)yn] (1 —A) —
'""1(1 T clnz) — 3,6 Gch(Tn T T{})- (8)

3neck (Q-4g)o— cyMMapHas coOJIHEYHas pajualug Ha YpPOBHE
MOpPST NMpH anab0efo, paBHOM HyJ0, BT/M2, Haxoautcss mo tabJ. 2-1
NPUIOKEeHUsT 2; Re— KO3PPUUUEHT, YUHUTHIBAIOUIUH OTKJAOHEHHE
BJAXKHOCTH BO3AYXa OT €€ CPeJHEeCYTOYHOro 3HAaUeHUs, Onpemesis-
ercsi no ¢opmyne k.= 1+n(epp—e), roe e — BJAaXKHOCTb BO3AY-
Xa, HabJaiojgaemMass Ha BBICOTE 2 M HaA TNOACTUNAIOLIEH IIOBEPXHO-
CThbIO, MO, BeJHUUHUHH A U enp JAHB B TabJ. 2-2 IPHJAOKEHUA 2;
Rz — KO3(P(PUIHEHT, YUUTBIBAIOLINE BJAHSHUE BBHICOTHl MECTHOCTH Haj
YPOBHEM MODPS, onpenensierca mo Talba. 2-3 NPUAOKEHUH 2; Mo,
Ny — 00J1a4HOCTh O0OlIass M HHXKHSAA, JOJH e€AUHMUUBI, By M Rgyc —
KO3(D(PUUMUEHTH], VUUTHIBAIOILHUE 3aJepxkKaHUEe CYMMapHOH paavaluy
o6JaKaMH HHXHEN0 W COBMECTHO BepXHEro M CpefHero spycos,
onpenensitorcst no tabda. 2-4, 2-5 npunoxenus 2; A — cpelHECyTOu-
HOe aJbbefo IOBEPXHOCTH BOJLI, onpejensierca no rtabJga. 2-6 npu-
JOXKEHHUS 2; y— JA0JIsl paccesHHOH MO HaNpaBJ/IEeHHIO K MMOBEPXHOCTH
BOABl pajHaUUH, KOTOPYIO CJAEAYET ONpelessaTs N0 ¢opMmyJe

v = 0,3+0,5n,+0,42(no — nu);

b/, b” — BeJINUUHEI, 3aBUCHIIHE OT BJAXKHOCTH BO3AYXa ¥ 06Ja4HO-
CTH, onpejenasorcd no tabJj. 2-7, 2-8 NpuloxKeHus 2; oc-— MOCTOAH-
nass Crecdana — bosabumana, pasHasa 5,777 1078 Bt/ (m2.K%); Ts—
abCoJIOTHAsA TeMIepaTypa BO3AyXa Ha BhicoTe 2 M, paBHadA Ts =
= (273,16+79), K; 9 — temneparypa Bo3ayxa Ha BhicoTe 2 M, ° C;
3HAUEHHS ol * onpeneastorcs no tabj. 2-9 npuioxeuus 2; k— Ko-
s UL neHT, onpelensieMbll no tabJua. 2-10 npuaoKeHus 2; n — Ha-
Ojsogennasa o6aauyHOCTh, AOJAH €JUHUUBI;, ¢; — KO3(DDHIHUEHT, Omnpe-
nensieMult mo tabga. 2-11 npunoxenus 2; [ —s@p@PeKTuBHOE U3AY-
yeHHe npu 6e3obaaunom Hebe, Bt/M2, onpepensercda mo taba, 2-12
IpHJIOXKeHUss 2; 1T,-— abcoJioTHag TeMmIepatypa IOBEPXHOCTH BO-
abl Th = (273,16+14), K.

B) HHTEHCHUBHOCTHh TemJoOOMeHa MNPHU HCHAapPEHHU cJaeAyeT pac-
CUUTBIBATE 110 (POPMYJIE

Sy = 4,1(e—e)[1+0,8W +f(ts— ¥)], Br/m2 (9)

3.3, Pacuyer Koa(ppuuHEHTa TenyoOTAAYH OT MOBEPXHOCTH JbAA
(cHera) K BO3AYyXYy PEKOMEHAYeTCst MPOH3BOAUTHL MO dopmyJte [11]
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o3 = BW, Br/(M?-K), (10)

rae W — ckopocTh BeTpa, M/C; KO3()(PUUHEHT B ONpeleasieTcss IO
TalJI. 7.

Tabauya 7
§, °C | —40 | —30 | —20 | 10 0 ] 10
B, JTxac/(m3.K) 7,12 6,88 | 6,67 6,48 6,27 6,07

3.4. ODKBUBAJCHTHYIO TeMIeparypy BO3AyXa Haj JeASHBIM I0-
KPOBOM CJeAyeT PACCUUTEIBAThL HO (hOpPMYyJie

§R.JI + Su.

Qg

83..11 = ¥ |

(11)

rae  Sgra, Sun—- COOTBETCTBEHHO, HHTEHCHUBHOCTH PalHalHOHHOTO
TEeNN000MeHa U TelyooO6MeHa NPH HCIapeHHH C NOBEPXHOCTH JibZa.

VIHTeHCHBHOCTb pajMalMOHHOI'O TEIIoOOMeHa cJjejyeT paCcCuH-
THIBATh, HCIOJb3YsI 3aBUCUMOCTH (7) U (8), HO BMecTOo ananbelo
[IOBEPXHOCTHU BOJAEI NIOACTABJASATh anbbelo JbAa HJAH cHera (Tadu.8).

Tabauya 8
Bua anaa, cHera Aanbeno A
YHucreiit Jen 0,12
Magonpospayunslil ief, ¢ Ny3sIpbKaMHu BO3AyXa 0,2—0,3
Tanwit aen 0,3—0,4
Cpex<eBBINaBIui cHer 0,85—0,95
UueThil BAAXKHBIM CHED 0,6—0,7
3arpsisHeHHBIH CHEr 0,4—0,5
Becensu# Ttawolnui cHer 0,3—0,4

Temnepatypa INOBEpPXHOCTH JbAad [JOJdXKHa ONpPeAeNsIThHCA 110
dhopmyae

%hﬂ:ﬂ!_lﬂ_,
ljag + Ay ofha’

[P HAJHUYAH CHEXKHOTO NOKPOBA TEMIIEpaTypa MOBEPXHOCTH CHEra:
By ofhg + Befh
f 3( _ taolha + B olhe ), (13)

jog 4= Tq ofAs + hc/ic

rae h, o— TOJIIIHHA JibAa B HauaJjde pACcUeTHOTO TIepuona; Hhe—

TOJILLIHHA CJOSI CHera.
MHTeHCHBHOCTL TEIJIOBOI'O MOTOKA MPH HCIAPEHHH C MOBEPXHO-
CTH JbJAA CJEAyeT HAXOAHUTb, HCIOJAb3YS 3aBHCHMOCTH [20]

SH.JI == 6,24 ' 10—3(1{4_"‘ W) (8——*60) y BT/M2, (14)

rae K, onpegessieTcss B 3aBUCHMOCTH OT PasHOCTH TeMIEpaTtyp Io-
BEPXHOCTH Jiba ¥ Bo3ayxa (TabJga. 9).
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Tabauua 9

_—_w_

t.—%,°C | o I 2 3 4 5

Ky Mc 1,28 1,62 1,52 2,10 2,25 2,46
K., mc 2,60 2,86 3,10 360 | 4,00

4. PACYET OJIMHbI NOJbIHbH

PacueTHble pexuMbl

4.1. Tlpu pacyere MJMHBI MOJILIHBH HMMEIOT MECTO TPHU pexXuma
NBHXKEHHS KPOMKHU JEASHOIO NOKPOBA: HACTYILJIEHHE, OTCTYIJIEHHE

U crabuausauus.

Tabauya 10 4.2. YcaoBHS CYILECTBO-
, - —  BAaHU{ TOTO WJIM HHOrO pe-
Temnepatypa  KYMa JBHXKEHHSI KDPOMKH
Yenosua .

PexuM CylLeCTBOBAHHUS BDH‘HH;I? J%JGM Jba NpeacTaBJACHLE B

— - Ttaba. 10.
Hacrymaenue Xo < Xy tep < O 4.3. Pacuer mnonoxeHus
OTcTynaeHue Xo > Xk.0 typ > O CTBOPA HYJEBOH H3O0TEPMEI
CraGuausauns ¥o=xXxo | fp=0  jJomkeH NPOBOAHTBCA IO

dopmyJie

_ o@ to

Ko = b n ( 33)' (15)

4.4. Ecau uMeoT MecTO 3abeperu no JJynHe HHUXKHero 6neda, To
BMECTO IIKPHHBI pycaa b B popmyay (15) mopcrapasgercs BeJHYHHA
bli

bl = b E— bg. (16)

4.5. JlauHa mOJBLIHBH B pexHUMe CTabHJIH3alUM KPOMKH COBIIA-
AaeT ¢ MOJIOXKEHHEM HYJEeBOH H30TEPMBI, H ee CJAEAYET PaCCUUTHI-
BaTh no gopmyJte (15).

4.6, lnnHa yyacTka MeXJy CTBOPOM HYJIEBOH H30TEPMBLI H
CTBOPOM HayaJjia BHYTPHMBOJHOIO JeJ000pa3oBaHUs PACCUUTHIBAET-
Cs1 B COOTBETCTBHH C IpHJOXKeHHeM 3 [16].

Pacuer AJHHbI TIOJbIHBH NPH HACTYNJACHUH KPOMKHU JEAAHOTO NOKPOBA

4.7. ToJmyuHa JbJa Ha KPOMKE IIPH ee HACTYIJIEHHH Olpelesser-
CA M3 YCJAOBHH MNPEAEJbHO-HANPSAXKEHHOTO COCTOSIHHSI IIYIOBOrO
KOBpa H NOJIXKHA paccyuThiBaThed no Gopmydae [4, 6, 21]

Vb
hy, = 1,77 Cgl. (17)
a) Koadpoduuuenrt lllesn caepyer onpeaenst no dopmyde
C = R'/fnp, (18)
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rae R — rufpaBanuecKufi paguyce, M; R = Fy/Py; Fo— nJjouais no-
IEPEYHOr'0 CeueHHsI pycJa IpH 3aLaHHOM pacxone, M2, Py — cMo-
YSHHBIU IIEePHUMETP, M.
Ecan pyciao npaMoyrosbHoOe, TO
bH

rae
H=0Q/(bV).

6) IIpu pacuere npuBeseHHOro KoO3dhhuIHeHTa HIEPOXOBATOCTH
pycja caeiyetr I0Jb30BAThCH 3aBUCHMOCTBIO:

n1,5__|_n1,5 2/3
g = i 1T e, (20)

rae fp, Nw— KO3(PHUIHEHTH LIEPOXOBATOCTH PyCJa IMPH OTKPHLITOMH
BOAHOH MOBEPXHOCTH U HUXKHEH NMOBEPXHOCTH HIYTH, COOTBETCTBEHHO.
B) Onpenenenne Ko3PpHUUHEHTOB [EPOXOBATOCTH PYyCcaa H HHXK-
HEd TMOBEPXHOCTH IIYrH HEOOXOAHMMO IPOBOAUTL INO CJAEAYIOLUIHM
dopmynam [8]:
 FR*P(Az[Ly1?

pr-—-——'—-——'a e . C/MO’33, (21)

1/3
1, — ]/ ”;’g . c/MO, (22)

rae Az -—naneHue cBOOOJHOM IIOBEPXHOCTH TIIOTOKA HA yuacTKe
JJAUHOU L IpH OTKPBHITOH BOJHON ITOBEPXHOCTH, M; A — KO3 HHUIlHU-
€HT TUAPABJAUYECKOTO TPEHUS:

\ = 0,042 (%1)0{ (23)

An — BBICOTA BRICTYIIOB HHXXHEH NMOBEPXHOCTH WIYrd (JAbAa), M:
Ax = hyu. ¢ COSs 45°, (24 )

hy. o— HavaJgbHAsl TOJUIHHA JbAHH, H3 KOTOpPbIX (opMHUpYeETCS
kpoMmka; npu V =0,15=-0,2 m/c hyo=0,0256 M; npu V = 0,2
-=0,8M/¢c hyo=0,05m; npu V=08=1m/c hso=0,2mM [13].

r) Has HuxHEX O6bedoB gelicTByiomux ['DC, xKoria HMeOTCH
HaTypHBIe HAaOJIOAEHHA HaJ TOJUIMHOH JibJAad, BEJUUYUHY Ay CACLYeT
paccyYuTHBATEL M0 hopMyJie

A An)2 anﬂs.ﬂ?
hH — ;;'! -+ l/(h-“'ﬂ 1 Gg) T SnPn : ’ (25)

FAe hn o— W3MEpeHHasl B HAType TOJLIHHA JbJa V KDOMKH Ha AaTy,
OMMKaNIIYI0 K jgaTe JeJocTaBa; Th — IPOAOJKHTENbHOCTh MEPHOLA
BPEMEHU OT AAaTH JejocTaBa A0 AAThl HW3MepeHHs TOJLUHHBI JbAA
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Na o, O3 — KOAMMHUUNEHT TEIJIoOTAAYHd OT JbJa K BO3AYXY, CPeXHUMU
3a BpeMs Tn; Us n— 3KBUBAJIGHTHAsA TeMIepaTypa BO3AyXa HaJAO
JbJAOM, CpEeAHASI 3a BpeMd T.

4.8. ns penctsyowux [DC HauaabHOe MNOJNOXKEHHE KPOMKHU
JbJla ONpedessieTcs 110 AaHHLIM HATYPHBIX HaOJIIOLEHUH,

4.9. Huasa npoektupyemulx 1'2C uau B ciayuae OTCYTCTBHS AaH-
HBIX O HAYaJbHOM IOJIOXKEHUU KPOMKH IIPpH IPOBEJEHHH IIOBEpPOU-
HBIX pacueToB AJg pgedcreywiux ['2C HayaabHOe TIOJNOXKEHHE
KPOMKH JibJAa PacCUUTHIBAETCA MO dopMmyJie

G

Ak — iilﬂ(_'[fg:; XH + KXo (26)
rre Xy-— Oe3pasMepHBI napaMmerp, OIpelesiOMi COOTHOHIEHHE
MEXKAY UHTEHCHBHOCTBIO TemjoobMeHa BOJAB ¢ aTMmocdeporn H
O0ObEMHOH CKPHITOH TENNOTOH KPUCTAJNJAH3AUUH, KOTOpas BbIIEJNS-
eTcsl npu OOpa30BaHUK WIYTH, POPMHUPYIOLIEN KPOMKY, IIPH TOJIILH-
HE JibJa Ha KPOMKe Ay, B €QHHHIYy BpeMeHH; napaMmerp Xy Haxo-
IUTCS no rpaduky Ha puc. 1| B coorBerctBuM ¢ 1, 4.10 HacTOsAIUX
PexoMenpgauui.

ﬁ&ram

10

08 ]

/

0,6

0,4 |

0,2

0 1 2 5 4 56X
Puc. 1. I'paduxkn 3aBucumocreli Puw{X) #u §M(X).

4.10, I1apamerp Xy onpenesnsioT Jub0O 1O U3BECTHOMY TpenJieao-
CTABHOMY pacxony wyrd Qu, o, JU60 N0 LIHPHHE 3a0eperoB B npei-
deoCTaBHBIA nepuon bs 0, H3MEPEHHOHM Yy CTBOpaA, OJUKAHLIEro
K KPOMKe JIbJA.

a) Ecnu 3agan npeasefocTaBHBIN pacxol Wyrd Qu, g, TO CJAELY-

€T paccyuTaTh-napamerp Qu,o:

— O,
Quio = blhﬁ\gf* (27)
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H N0 H3BeCTHOMY 3HAYeHRIO NapaMeTpa 611:.0 1 no rpadury Q. (X
(puc. 1) Hafitu X, PadHRY Qu(X)

60) Ecan sagana wupuna 3abeperos bs o, TO CAeAyeT omnpexe-

JAHTH CTENEHb MOKPHITHSA IWYro#l BOAHOH IOBEPXHOCTH BOJM3H KDOM-
KH JIblla B NPEAJIEAOCTABHBIH TEPUOL:

Bu.o = 1—0,, o/ b (28)

H TI0 H3BECTHOMY 3HAYEHHIO Buw. ¢ U Tpaduky Bu(X) Ha puc. 1 Haii-
TH napamerp X,.

4.11. [In¥Hy MOJBIHBH B KOHIE KaXIOTO pPacyeTHOTO mnepuoja
CACAYET BBIYUCASATE N0 hopMmye

Xy
XH.O (xu.o - xo) 'I‘ X0s (29)

FAC Xy, o — IOJOKEHUEe KPOMKH JipJla B HauaJje pPaACUYeTHOroO nepHoaa.

4.12, Tlapamerp Xy nmoaKen HaXOAUTBCA 1O rpacduky %_(XK)
(puc. 2) npu 3HaUYeHHH napamMerpa Tt

xu—_::

_..“ A ﬂl'{}a"ﬂj

T="T; — ml (30)
T
88
84 X —————— —
80 — o i e S

R
{d] - -
1

72 } |
68 |

'|
) --
60
0 02 0% 06 08 10Xy

Puc. 2. T'paduxk 3aBHCHMOCTH ;(XH).

rAe T« ompefiensercss no rpaduky t(X«) (puc. 2) mpu Xp = X .

l'IapameTE T XapakTepudyer OTHOLICHHE KOJHYECTBA Tenaa, OTHLaH-
HOC BOAOH B aTMOCQepy 3a pacyeTHHH MNepPHOA 7T;, K OGBEeMHOI
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CKPBITOH TemJoTe KPHCTAJNJH3allHH, BbIAEJHBIIEHCA NPH 00pa3oBa-
HUU CJIOS] IIYTU TOJUINHOH Hy.
4.13, [Tapamerp Xk.o CA€AYET BHIYUCAATL MO (POpMYyJie

ay (— V) (X o —
X0 = . 2}2;{;“3/ %l (31)

Pacuer RJMHBI NOABIHBY TNPHU OTCTYINJEHHU KPOMKH JEASHOr0o MoKpoBa

4.14. Ilpn oTcTynNieHUH KPOMKH JIeASHOIO MOKpOBa MAJIHHA IIO-
JIBIHBbH JIOJI2KHA PACCUUTBHIBATBLCA 10 dopMyJie

Xx = Xx. 0T VKPTI: (32)

rae Vip— CKOPOCTh OTCTYNJIEHHS KPOMKH JibAA.

4.15. CKOpOCTb OTCTYIJEHUS] KPOMKH AOJXKHA ONpenessaTbCcsa Ha
OCHOBAHUH aHaJHu3a TemI0oBOro 0OajiaHCca Ha NPHKPOMOYHOM yyacT-
Ke TasiHus B 3aBHUCHMOCTHM OT TeMIepaTyp BO3AyXa U BOALI, MOAXO-
Asiled K KPOMKe JpJa. BhOOp pacueTHHX GopMyJ s olpejedne-
HUSA Vyp TIPOBOAUTCSA B COOTBETCTBHH C TabJ. 11, ucxona u3 ycjaoBHi
TenjooOMeHa JbJa ¢ BOAOH K BO3AYXOM:

, (33)

rAe o; — yAeJdbHas CKpHITas Temjora (pas3oBoOro nepexona ¢ yyeTom

3araca XxoJiola BO JbAY; h-—npuBeleHHas TOJUIMHA JblJla HA
VUaCTKe TASHUS NPOTAXKEHHOCTBIO Xr; §o— KOJHUYECTBO Temja, Br,
IPHHOCHMOE K KPOMKe BOJAOH B €JUHUIY BPEMEHU; ¢ — KOJHUUECT-
BO Tema, BT, YHOCHMOe INIOTOKOM OT CTBOpa, B KOTOPOM IpeKpa-
IlaeTcA TasgHHe JbJa ¢ HHXHEH MOREPXHOCTH; ¢y — KOJHYECTBO
Tenjia, BT, pacXoayeMoe Ha TasiHHE JIbAAa ¢ HHUXKHEH IOBEPXHOCTH
Ha yyacTke TasHHA.

4.16. KosanuecTBo Tennaa, NPpHHOCHMOE K KPOMKE BOJOH B €LHHH-
Ily BPEMEHH, (o, AOJIKHO ONPEACIATbCA 3aBUCHMOCThIO

V — qﬂ“"‘?T_qH
“F 61pn hb

go = cpQxp, (34)
rae fxp— TeMIepaTrypa BOJAbl Ha KPOMKeE JibjJa:
u,bxu
teo = (fo — 95) e 2 19, (35)

KoauuecTBo Tenna, yHOCHMOE MOTOKOM B €AHHHIy BPEMEHH OT
CTBOpPA, B KOTOPOM IIpeKpalllaercs TasiHHe HAa HHUXHeH NMOBEepPXHOCTH

JbJA, qr, CJAEAYET HAXOJAMTL NO (opmyJie

gz = coQtx. (36)

3aech f{,— TeMmIepaTypa BOABI B CTBOpe, rAe MNpeKpaulaercs Tad-
HUEe JIbjla ¢ HUIKHEH JIOBEPXHOCTH:

oz (— Vg )
b=~ (T Bi) (37)
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rie Bi = asha/An; oig — KOI(DOHUUHEHT TEMJAOOTAAYH OT BOIH KO
JbJIY, paccUATHBaeMblil 0 popmyde [11]

0z = 2640V, Bt/ (m2-K). (38)

[IpuBejieHHyIO TOJLIUHY JbJa Ha Yy4yacTKe TadHHA h C yUeTOM
BJAHAHHUS CJA0S CHEra cJacAyeT BBHIYHCAATH IO (popMyJie

h=05(h,,+ hV aac), m, (39)

Aau, Re— TOJILIHHEBI JIbJA U CHera B HavaJe pacueTHOro nmepuopa, M

KosndecrBo renJsa, pacxoiyemMoe B €AMHHIY BPEMEHH Ha Tas-
HHe JibJa C HHXHEH NOBEePXHOCTH, CJAeAyeT PAaCCUYUTHBATHL N0 (op-
MyJIe

~ ) S
QH — be (azfa —_ 1/“3 -+ Z/lﬂ )‘ (40)

rge {s — CpeAHAs TeMliepaTypa BOAbl Ha yYacTKe TAasAHHUS:

— Mi
— 1 — ¢ T

[, = t“pm____MiT ’ (41)

— agbxt

JJHHY ydyacTKa TasitHHSl X, CJeAYyeT HAXOAHTb NO ¢dopmyJie

ceQ . fxp
X, = 7 lnT;.. (42)

BennuuHa CKpbITO# yaeJbHOH TENJOTH Jeno00pa3oBaHUsI € yue-
TOM 3amnaca XoJoAa BO JbIYy 0y HAOJMXKHa ONpeleqsATbCS 3aBHCH-
MOCTbIO [9]

o Cq-pn-Bi
c'1 — GJI 29 (Bl—l—l)( 8\) (43)

4.17. Ona ycaoBuit nm. 2, 3 B Tabs, 11 CKOPOCTb OTCTYIJIEHUS
KPOMKH JOJIXKHA onpeneaarbcss GopMyJion

Vyp = k0 (44)

4.18, Ina ycnoBuit i, 4 B Taba. 11 cKOPOCTb OTCTYMJIEHHS KPOM-
KH cJleAyeT PAaCCYUTBHIBATD, MOJABL3YACH GOpPMYJAaMH:

C‘Q'tkp
Vie =5, (#5)
rae
2640 V -ty + a,8
hﬂzhﬂ-H——__._.Q_H_.p____j_i 'Tj. (4‘6)
Sala
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Tabauya 11

Pacuer aauH:t
N | Yciosus TennooOMena TeMmnepa- | poauubH [0
., BOABK U JbAd TEHJOBEH CXeMa TyD& BOIBI HaCTOSHINM TenJornle HPOLECCH
1 ¥, < 0°C typ = t1 nm 416 | Taguue abra c
¥y i< 0°C bpoHTaAABHON U
3 <0°C HUXKHEH TTOBEpX-
| HOCTEH
2 U, < 0°C fep <t | m. 417 Taanue anna c
Yo.0 <0°C dpoHTaNBHOH IO-
¥ < 0°C BEPXHOCTH
3 l%a>0, ¥y 1 <0, ¥<0 To xe txp > 0 . 4.17 To xe
4 [8,>0, $5,>0, >0 tep > 0 n. 4.18 Tasaue Apga C

BepXHeH, HUXHEH
| ¥ QPOHTANBHOH
NOBEPXHOCTEH

| AbJa




4.19. Pacuer njuHbl HOJNBLIHBH B HHKHeM Obede MOJIKEH IPOBO-

JUTHCSA B TOH IOCJHELOBATEILHOCTH, KOTOPas COOTBETCTBYCT OJOK-
CXeMe, IPeACTaBJeHHOn Ha pHuc. 3.

Ly,05: %1583, 7);:7’.}; Z};’?_ﬂ Js ajrgj} 53j} tgj,/?n,j,hgj,ﬂ/

J=0
<GAD>—(top>
®.(15) |
KDOMKLL g0 KDOMKU .
| @.(17)(25
Puc, 2
Ao @ Herm _ 4. *
b }
& =
&a,t T
2al Puc.2
Hem N A KT
w7, T (42) [ (29}
D (4 ) ~ KE7a
 Vip Ty
®(32) _§ P(#41) Ticg>Lx
. ¢ (39)
Xy 0= XK A
P.(43)
® (33),(35),(40) L
%ﬂr}%
®.(33)
Vier
P (32)
— e R U

Puc. 3. baok-cxeMa pacuera AJHHB NOJBIHBH B TEUEHHE 3HMHEro Inepuoja
N - YHCJIO pacdeTHbiX BPeMeHHBIX HHTEPBAJNOB, j — HOMEp HWHTEpBaja, j « N.
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5. PACUET JNJHHBI NOJbIHbH
C YYETOM BJUAHHA TENJOBbLIX CTOKOB B HU)XHEM BbE®E

HacTynnaenue XpoMKH Jibaa

5.1. B pexxume HACTYIJIEHHUs] KPOMKH TEIJIOBOK COPOC OKA3HIBAET
BJUSIHHE Ha AJHHY NOJIBIHbM, KOTZa OH pAacloJiaraercs Ha ydJacTKe
HU2KHero Obeda ¢ OTKPHITOH BOAHOH HOBEPXHOCTBIO M Ha INYTroo0-
pasymouieM yyactke. B 1mnepsoM caydae yBeJHUHBaercs HJHHA
yuyacTka oxJaxaeHus Boanl jno 0°C, BO BTOpOM cJaydae-— AJHHA
Yyroodpas3yoIllero yyacrka,

5.2, Ilpu BHmageHUH TEMJOBOrO CTOKA MOIUHOCTBIO (cr BHILIE
CTBOpa HYJIEBOH H30TEPMBl KOOpAHHATA CTBOpPa HYJAEBOHW HU30TEPMBI -
C YUe€TOM BJIMSHHUS TEIJIOBOIO CTOKA Ha TEMIEpPaTypy BOJABL AOJKHA
ONpeLeAThCS (POPMYJOH

Xo.c = xc"l'Axc, M, (47)
tle X — KOOpAKnHATa CTBOpa BHaAcHHA CTOKA, M,
0 f
Ax:__:fPQEI (1_____c~r A8
C a.b, in {}s ’ ( )

(Jzx — CyMMAapHBI# pacxoj, OCHOBHOI'O IOTOKA H CTOKA.
5.3. TemnepaTypy BOABl BCEro IOTOKA B CTBOPE CTOKA CJAELYeT
pacCuuThHIBaThL 110 (popMmysie

u;blxc

er=(ts— B,) € ¢ 4 B, + 1= (49)
5.4. Ilocne onpepeneHusa IMONOXKEHUST CTBOPA HYJAEBOH H30TEPMBI
H TeMIepaTyphl BOABLl pacuyer JUHB TOJABIHBH JOJXKEeH HPOU3BO-
TUTHCA B COOTBETCTBUM C TpebHOBaHUSAMU pasjiena 4 Hacrosuux Pe-
KOMEHJAallMK, HO 3a HauvaJbHbLIA CTBOP IPHHHMAETCA CTBOp BIaje-
HUSI CTOKa, T. €, BMECTO Xo U f, MUCIOJNb3YIOTCH, COOTBETCTBEHHO,
Xo.c U fer, 3@ PacCUEeTHBIH pAacxXoh BOABI NpHHHMAaeTcs pacxol Qs,
BCe THApaBAHYEeCKHEe H MOP(POMETPHUECKHE XaPaKTEPUCTHUKH pycJa
JOJIKHBl BBIOMpAThCA AAA pacxoda Q:.
5.5. B cayuae BIaJeHUd CTOKa HUXKE CTBOPA HYJEBOH H30TEPMBb
Ha yroo0pas3ywlieM yyYacTKe JJHHA IOJLIHLH AOJKHA PACCUHTHI-
BaTbhCs MO (popMyJae

Xx. cr == xﬁ‘l“Axcm M, (50)

rle xyx — JAJHUHA NOJBIHbHM 06e3 yuera CTOKa, pacCyUTaHHAsA B COOT-
BETCTBUH ¢ TpeOOBaHUAMU pasjena 4 Hacroswux PeromeHpauui,
M; AXer— pPacCTOsIHHE, HA KOTOpPOEe YBEJHYHUBAETCA ITOJABIHbSA INPH
TASTHHUH UIYTH 34 CYET NEUCTBUS TeIlJIOBEIX CTOKOB, M.

5.6, Dopmysbl Aad pacuera Axcr BBHIOHPAIOTCA HA OCHOBAHUM
Tabsa. 12 B 3aBHUCHMOCTH OT 3HaueHust napamerpa L, xoropnii
IpeacTanisger co00i OTHOMIEHHe 00beMHOH CKPBITOU TEIJIOTH KPHC-
TaNJHu3aUuN, HeoOXOAUMONH HJjg o06pas3oBaHHS IUYTH pacXoaoM Qu,

B OCHOBHOM IIOTOKE A0 BIIdAeHHUA CTOKd, K MOUILHOCTH TellJIOBOTO
CTOKaA.
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I_H :U'PHC_;-QHJI, (51)

rae Quw,— pacxojJ LIYTH OCHOBHOTO IIOTOKA BHIIIE CTBOPA CTOKA:
le _— leblhu Vg. (52)

napamerp Qu, AOJIKEH ONPeneATHCS MO rpaduky Qu(X) (puc. 1)
npu

— {}3 c—
X =X, =2 Tzhﬂ)ag vV . (53)

5.7, Tlpu ycmoun I > 1 (ra6a. 12) BenuwuuHa Axer AOJAKHA
PacCUUuTHIBATLCS MO (pOopMyJe

2hyop gV
Axep = a, (ff'%}a-j— (X — X3), (54)
rae mapamerp X, Haxoaurcst no Qopmydae (93), mapamerp Xz Haxo-
JHTCsi MO rpaguky Quw(X) Ha puc. 1| npu 3HaYeHMH NapaMeTpa

Qm - ng:

— [H—1
Qe = 07, (%

5.8. Ilpu ycnosum Il <1 (tabua. 12) umeer mMecTo MOJIHOE Tasi-

HUe WIYrd M HarpeBaHMHe BOABI B NMOTOKE BHILE HYJHA, IPH 3TOM IIO-
PALOK pacueTa CJACAVIOUIHH,

Tabauya 12
UacTHUHOR I PacyeT AANHEL
ITapameTtp 11 [OKHOE WsMeHeHHe pacxola Wyr# no AlliHe MOTOXA, NOJBLIHbY 1O
111 1 ypeJH4deHue AJHHbBI HNOABIHBH HAaCTOALIL M
TasiHHe ILyrH
PexoMeHnpauusam
[ > 1 JacTHuHOE Q n. 5.7
Y e o o o —
I
o
X
Qu, - | l
{ X & Y 4
0 T LK K.CT
Iac ger
[II < 1 [Tonnoe nm 5.8
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a) CHauaaa HeoOXOZHMO ONpedeNHTh TeMIeparypy IOTOKa B
CTBOpPE CTOKa:

ﬂ.lblxc

= (ly— %) e 90 +9,— 5 (59)
COWMer
6) 3areM cJaeAyeT paccuuTaTh AJUHY NMOJNBIHBHU B COOTBETCTBUH
¢ TpeboBaHUSIMH pa3fena 4 HacToslux PekoMmenaauuil, HO BMeCTO
fo UCIIOJIb3YETCH 3HauyeHHe TeMIepaTyphl TOTOKA B CTBOPE BIlaJeHHUA
CTOKA fcr, paccuuTaHHoe no.dopmynae (56).

OTcTynneHse KPOMKH Jbja

5.9. Pacuer IOJHMHBI NOJKIHBY IIPH OTCTYIJIEHHH KPOMKH JIbJA
JONXXEeH NPOBOJAUThCA B COOTBETCTBHH C TpeOOBaHHSIMH pasjena 4.
5.10. TeMnepaTypy BOALEI Ha KDPOMKe cJeAyeT ONpenensiTh IO
bopmyae
a5 (* ¢ —%c)

t:'pQ}3

alylemgmy

txp = (fx— V) € + 3,

rAe Temmnepatypa BOAbI B CTBOpPE CTOKa paCCYUTHIBaeTcs No (op-
MyJse (49).

(57)



[TPUJIO)KEHHM

ITpunsoocenue 1

OU3NYECKHUE CBOUCTBA BObI, JIBJIA, IIYI'H U CHETA,
HEOBXOJMWMBIE HPUA PACYETE AJIKHbI IIOJIBIHBbH

HauMeHoOBaHHe (DHU3HUECKHX BeJIUYHH Qo603HayeHUe q‘;ﬁ";ﬁﬂgﬁg

TeMmepaTypoNPOBOALHOCTE JbJAa, M?/C a,

npu 0°C 1,133 10 -8

npu — 20°C 1,353 108
TemnepaTyponpoBOAHOCTL CHera, M2/c Qe |

CBEJKeBLINaBIHEro | 0.308%10—5

cJIeKaBILIerocs I 0,476 108
YaenbHasi TEIOoeMKocTb BoAbl, [/ (Kr- K) 4 I 4190
YaenvHas TtenaoeMKoctb Jbha, x/(kr- K) € ﬁ

npu 0° C 2120

npa — 20°C 1960
[InoTHOCTH BOAKI, Kr/m? D l 1000
[TnotHOCTL JbAA, Kr/M*3 " O 920
[1nrotHoCcTe mIyrH, Kr/m3 Pur 400650
ITnoTHOCTE CHeEra, Kr/m® D¢ 200-+-400
TennonposonunocTs Jabga, Br/(m-K) Ag |

npu 0°C 2,21

nmpu — 20°C 2,44
Tenaonposoarocts cHera, Br1/(M:K) Ac

NMpH Pe <= 350 xr/m® 2,85 106

npu Pe => 350 xr/m3 2,06 10 -8
Ynenvnas tenjora ¢da3oBoro nepexona (n1e40006- Gy

paszoBaHus), Jx/Kr

' 3,35 105
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ITpunroocenne 2

CIIPABOYHLIE TABJIHKILDI
3uaueHuda (Q -4 q)o, Br/m3

Tabaruya 2-1
['psAyCH M e ¢ & 1 3
CeBepHOoH e — T S TS
WHPOTH | | l I | 1 l 1y l v ‘ Vi ‘ VII ‘ VIl I IX l X \ X1 l XII
|
30 | 163 204 | 251 | 2031316 | 321 | 315 |1 295 | 261 | 216 | 172 | 150
32 152 1905 [ 244 1 291 { 316 | 323 | 316 {1 295 | 257 | 200 { 163 | 141
34 143 187 1240 1 290 | 319 { 326 1 319 | 293 | 252 | 201 | 155 { 130
30 133 178 123319286 1319|328 | 3192921 247 1 1941} 144 | 121
33 123 170 | 227 1284 1 319 1 330 | 320 1 230 { 241 { 186 | 136 | 110
40 | 114 | 160 | 220 | 280 | 317 | 330 | 320 | 287 | 236 | 178 | 126 | 101
42 104 151 {213 12761316 | 331 1 3201 285§ 230 { 169 | 116 92
44 94 142 1205 1 271 1 315 {1 3331320128314 224 | 160 | 107 81
46 85 131 | 197 | 266 | 314 | 333 { 320 | 279 | 217 | 151 08 72
48 74 122 1 188 1260 | 313 | 334 | 320 | 276 | 211 | 143 87 63
50 05 112 1 179 1256 1 311 | 334 | 319 { 272 | 201 | 134 78 H5
H2 Hd 102 | 170 |1 249 | 307 { 333 1 317 | 267 | 197 | 124 66 45
h4 45 02 116212431 305133341316 2631 188 1 115 R | 37
56 36 84 | 152 1237 1 301 | 333 | 314 | 258 { 180 | 106 51 29
58 26 73 | 143 1230 1 299 | 333 | 313 | 254 | 172 O7 43 22
60 19 64 | 134 | 222 1297 1 333 | 313 | 249 | 164 87 35 15
02 14 55 1124 121512903 ) 334t 312 | 243 | 155 79 27 10
64 s 45 1 114 1 208 | 291 1 335 | 312 | 237 | 147 67 20 7
66 3} 37 11051200 | 288 § 336 | 312 | 232 | 137 59 13 3
68 o | 20| 95|193 286340 (312228129} 50| 8{ 1
70 O 21 85 | 184 | 285 1 342 { 313 | 223 | 120 41 2 0
72 0 15 741 178 | 286 | 336 | 315§ 220 | 110 33 1 0
74 0 10 64 § 171 { 287 | 349 { 320 | 217 | 101 24 0 O
70 0 o 05 1 164 | 288 | 354 | 323 | 214 Q2 17 0 0
78 0 2 45 | 158 | 291 | 357 | 328 | 213 4 10 0 0
80 0 0 36 | 162 | 203 | 361 { 331 | 212 74 5 0 0
82 ol ol 27{150 {205 (365335213} 64{ 2| o} O
84 0 0 19| 149 | 208 | 369 | 337 | 214 | 85 0 0 0
86 0 0 12 | 147 { 290 | 372 | 341 | 214 47 0 0 0
38 0 0 71147 | 300 | 373 { 343 { 215 41 0 0 0
90 0 0 S} 147 | 302 | 374 | 344 | 216 37 0 0 0
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Tabauya 2-2
SHauUCHHUSI MapaMeTpoB 7 M enp Aas onpenedeHuss KoshduuueHra k.

EEE Mecsau
Mapa- Vool
EPRREE | m | m v | v | v | v v | x| x| | xu
| 30 07| 05| 04 o,4| 031 03| 03] 03| 04| 04 o,.5I 0.9
40 1 0,9 09| 05| 04| 03 0,3] 03] 03] 04| 05| 06|10
n-10—3 50 | L] 1.0} 17 | 06| 04| 03| 03 | 0.4 | 0.4 | 06 | 1.0] 1:2
60 | 1,4( 1,21 1,0 07| 05| 04| 04| 04| 05 10{ 1217
701 — |15/ 12| 10] 08| 06| 05] 06( 07] 1212 —
80 | —|— | 18] 15| 10] 08] 0610 12]12]|2]_—
e G R
30 | 6,0 7.5(100 |12,5 14,5 | 16,0 | 16,0 {155 [11,0 { 9,0 | 75| 55
40 | 4,5] 50! 7,0 110,0 {130 | 15,0 |16,0 [155 [11.0 | 90 | 60| 40
enps M6 | 50 [3.0140( 50| 70 1105 140 [160 (15,5 [11,0 | 80 | 50| 30
P 60 | 20|25} 35| 50} 80 |11,5114,5 145105 | 70| 40] 1.5
700 —115{ 25| 25| 55| 85(120 |105| 80| 50 25]
80 | — | — | 10| 15| 35| 60| 75| 85| 50| 30| — l —
Tabruya 2-3
3HaueHua KoadduuueHra k.,
Fpaﬂy-l o T o -
CHI Bricora Hax ypoBHeM MOpS, M
ceﬂeﬁp- i L
wrpots| 0 200 500 1000 1500 2000 2500 | 3000
1 2 | 3 4 | 5 6 7 | 8 | 9
dAaHBAPB
30 | 1,0 | 1,022 ] 1005 | 1010 | 1014 | 107 | 1019 | 1001
40 | 10 | 1,003 | 1,007 | 1017 | 1,025 | 1032 | 1036 | 1043
50 | 1,0 | 1,005 | 1,008 | 1,024 | 1,036 | 1047 | 1047 | 1065
60 | 1,0 | 1,006 | 1,016 | 1,032 | 1,047 | 1.062 | 1075 | 1088
EBPAJD
30 | 10 | 1003 | 1,007 | 1,010 | 1,014 | 1,007 | 102 | 102
40 | 10 | 1004 | 1008 | 1,012 | 1016 | 1021 1025 | 1.028
50 { 1,0 | 1,004 { 1,009 | 1,013 | 1,019 | 1025 | 1030 | 1034
60 | 1,0 | 1,005 | 1,010 | 1,041 | 1,022 | 1028 | 1034 | 1039
MAPT
30 | 1,0 | 1,003 | 1,005 | 1,008 | 1012 | 1016 | 1019 | 1,00
50 | 1.0 | 1,004 | 1,006 | 1,009 | 1.014 | 1019 | 1022 | 1025
70 | 10 | 1,008 | 1,017 | 1,026 | 1,037 | 1048 | 1056 | 1064
0 | 1,0 | 1,014 | 1,028 | 1,041 | 1,058 | 1075 | 1088 | 1.100
ATIPEJAD
30 | 1,0 | 1003 | 1006 | 1009 | 1,002 | 1016 | 1018 | 102
60 | 1,0 | 1,003 | 1,006 | 1,009 | 1012 | 1016 | 1018 | 1021
70 | 10 | 1,004 | 1,008 | 1,012 | 1017 | 1022 | 1026 | 1029
80 | 1.0 | 1.005 | 1010 | 1015 | 1091 1027 | 1032 | 1037
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[T1podoarsxcenue taba. 2-3

s | 4 | s 1 e | 7 | 8 | o9

MAMW

1003 | 1,007 | 1,010 | 1014 | 1018 | 1021 | 1,024

1,003 | 1,007 | 1,010 | 1,014 1,018 1,021 1,024

1,003 | 1,007 | 1,010 | 1,014 1,018 1,021 1,024
MUIOHDb

1,003 | 1,005 | 1,008 | 1,012 1,015 1,018 1,021

1003 | 1005 | 1008 | 1012 | 1015 | 1018 | 1.021

1,003 | 1,005 | 1,008 | 1,012 1,015 1,018 1,021
IO JIb

1,003 | 1,006 | 1,009 | 1,012 1,016 1,019 1,022

1,003 { 1,006 | 1,009 | 1,012 1,016 1,019 1,022

1,003 | 1006 | 1000 | 1012 | 1016 | 1019 | 1022

ABTYCT

1,003 | 1,007 | 1,010 | 1,013 1,017 1,020 1,023

1,003 | 1,007 ‘ 1,010 | 1,013 1,017 1,020 1,023

1,006 | 1,009 { 1,014 | 1,020 1,025 1,030 1,035

CEHTSADBPD

1,003 | 1,005 | 1,008 | 1,012 1,016 1,019 1,022
1,003 | 1,006 | 1,009 | 1,013 1,017 1,021 1,025
1,006 1,010 | 1,015 | 1,022 1,028 1,034 1,041
1,007 | 1,014 | 1,020 | 1,029 1,038 1,077 1,005

OKTABPD

30
40
o0
60

30
40
o0
60

bveh i b B
SO O

wn

bl ek pad
COO

1,003 | 1,006 | 1,000 | 1,012 | 1,016 | 1,019 | 1,022
1,003 [ 1006 | 1010 | 1014 | 1019 | 1022 | 1,028
1,003 | 1007 | 1010 | 1015 | 1,02 | 1024 | 1,028
1,008 | 1,016 | 1,023 | 1,034 | 1,044 | 1052 | 1,061
1,012 | 1,024 | 1,036 | 1062 | 1067 | 1081 | 1,095
HOSBPHb
1,003 | 1,006 | 1,000 | 1,013 | 1017 | 1,020 | 1,023
1,005 | 1,010 | 1,015 | 1,021 1027 | 1032 | 1,037
1,007 | 1,014 | 1,021 | 1,026 | 1037 | 1,011 | 1,051
1,009 | 1,017 | 1,026 | 1,036 | 1047 | 1,055 | 1,064
JOEKABPSB
1,003 | 1,007 | 1,010 | 1,013 | 1016 | 1018 | 1,021
1,006 | 1,013 | 1013 | 1,027 | 1035 | 1,041 1,048
1,009 | 1,018 | 1,038 | 1,041 1054 | 1064 | 1,075
1013 | 1,026 | 1,030 | 1056 | 1,073 | 1,08 | 1,103



Tabruya 2-4
3HaUYeHus cpeiHecyToYHoro KoadduuueHnra 4,

I'papy. bl ceBepHO IIHPOTHI

Mecanur N " T ’

30 40 50 60 70 80
]

I 0,69 0,70 0,73 0,78 0,85 —
IT | 0,68 0,69 0,71 0,74 0,79 0,85
11 0,67 0,67 0,69 0,71 0,73 0,78
IV | 0,66 0,606 0,68 0,69 0,70 0,73
V (0,66 0,66 0,67 0,68 0,69 0.70
X (0,67 .68 0,70 0,73 0,77 0,81
X1 | 0,68 0,70 0,72 0,76 0,82 —

XIT | 0,69 | 0,71 0,73 0,79 e —

Tabauya 2-5
SHAYEHHs CPERHECYTOUHOro KO3(@HIHEHTA Ap.rc
['palychl ceBepHOH LIHPOTHI

Mecaun i —_—

30 40 50 60 70 80

b1 | 043 0,47 0,51 0,55 0,58 —
H ] 040 0,44 0,48 0,51 0,56 0,58
il 10,36 0.40 0,43 0,47 0,51 0,55
IV | 0,33 0,36 0,39 0,43 0,47 0,50
V 1030 0,33 0,36 0,40 0,43 0,47
X. 10,38 0,42 0,46 0,50 0,53 0,58

X1 0,41 (0,46 0,50 0,04 0,67 —_—

X | 0,44 0,48 0,52 0,57 — —
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Tabauya 2-6
3HaueHHs1 CPeAHECYTOYHOro annbeno BOAHON nopepxHocTH, A

I'parychl cesepHOH LIHPOTH

Mecsitbt O6,1a4HOCTD, l - - —
ROJH €AXHHIBI 30 | 40 I 50 | 80 | 70 80
| 0 0 0,08 0,13 0,20 0,27 — i —
0,5 0 008 | 0,12 | 017 | 024 — —
0,5 0,5 0,08 0,13 018 | 0,25 — —
1,0 0 0,08 0,08 0,09 0,09 — —_—
1,0 0,5 0,08 0,08 0,09 0,09 — —_
1,0 1,0 0,08 0,08 0,08 0,08 — —
1] ¥, 0 0,06 0,09 0,12 0,19 0,44 —
0,5 0 0,07 0,08 0,11 0,17 0,33 —
05 0,5 0,07 | 009 [ o011 0,19 0,38 —
10 | O 0,07 0,08 0,09 0,09 0,08 —_
1,0 0,5 0,07 0,08 0,08 0,08 0,08 —
1.0 1,0 0,08 0,08 0,08 0,08 0,08 —
1] 0 0 0,05 0,06 0,08 0,11 0,20 0,37
05 0 0,06 0,06 0,08 0,11 0,18 0,27
0.5 0,5 0,06 0,07 0,08 0,12 0,20 0,29
1.0 0 0,06 0,07 0,08 0,09 0,09 0,09
1.0 0,5 0,07 0,08 0,08 0,08 0,09 0,09
1,0 1,0 0,08 0,08 0,08 0,08 0,08 0,08
1V 0 0 0,05 0,05 0,06 0,08 0,12 0,19
0,5 ), 0,05 0,06 0,06 0,08 0,11 0,15
0,5 0,5 0,05 0,06 0,07 0,09 0,12 0,16
1.0 0 0,06 0,06 0,07 0,08 0,09 0,09
1.0 0,5 0,06 0,07 0,07 0,08 0,08 0,02
1,0 1,0 0,08 0,08 0,08 0,08 0,08 0,08
0 0 0,05 0,05 0,05 0,07 0,10 0,13
0,5 0 0,05 0,05 0,06 0,07 0,09 0,11
0,5 0.5 0,05 0,05 0,06 0,07 0,09 0,12
10 0 0,06 0,06 0,06 0,07 0,09 0,09
1,0 0,5 0,06 0,06 0,07 0.08 0,08 0,08
1,0 1,0 0,08 | 008 | 0,08 0,08 0,08 0,08
0 0 0,06 0,08 0,10 0,14 0,33 —
0,5 0 0,07 0,08 0,09 0,12 0,25 —
0,5 0,5 0,07 0,08 0,09 0,13 0,29 —
1,0 0 0,07 0,08 0,08 0,08 0,08 —
1,0 0,5 0,07 0,08 0,08 0,08 0,08 —_—
1,0 1,0 0,98 0,08 0,08 0,08 0,08 —
0 0 0,07 0,11 0.17 0,26 0,46 —
0,5 0 007 | 010 | 0,15 0,22 0,34 —
0,5 05 | 0,07 0,11 0,16 0,24 0,39 —
1.0 0 0,08 0,09 0,09 0,09 0,08 —
1,0 0,5 008 | 0,08 | 0,09 0,09 0,08 —_
1.0 1,0 0,08 0,03 0,08 0,08 0,08 —
XI1 0 0 0,08 0,13 0,20 0,26 — —
0.5 0 0,08 0,12 0,16 0,22 — —
05 0,5 0,08 0,12 0,18 0,26 — —
1,0 0 0,08 0,08 0,08 0,09 e —_—
' 10 | 05 | 008 | 008 | 008 | 008 _ _
1,0 1,0 0,08 0,08 0,08 0,08 —— —



Tabauya 2-7
3HaueHus BeJUUHHB! b’

AbBconioraas O6nrast o0JauYHOCTL A

0
BAaXHOCTDL N T N

|

BO3xyXa e, MO 0 0,2 0,4 ‘ 0,6 I 0,8
0,1 0,53 0,42 0.32 0,21 0,11
0,2 0,57 0,46 0,34 0,23 0,11
0,4 0,62 0,49 0,37 0,25 0,12
0,6 0,64 0,51 0,38 0,26 0,13
0,8 0.65 0,52 0,39 0,26 0,13
1,0 0,67 0,53 0,40 0,27 0.13
1.5 0,69 0,55 0,42 0,28 0,14
2.0 0,71 0,57 0,43 0,28 0,14
4.0 0,75 0,60 0.45 0.30 0,15
6,0 0,77 (0,62 0,46 0,31 0,15
3,0 0,78 0,63 0,47 0,31 0,16

10,0 0,79 0,64 0,48 0,32 0,16
20,0 0,83 0,60 0,50 0.33 0,17
30,0 0,84 0,68 0,51 0,34 0,17
Mpumeuanne, Ilpu n,=1 (cnjaouuas oGnaayHocTs) b/ =0,
Tabauya 2-8
3HaueHUs BEeJHUHHBI b”
Hukuss 06AauHoCThb n.

Obman —_— e s

006Aa4HOCTE Mgt g0 | 0,2 0,4 \ 0,6 | 0,8 1,0
0,1 0 e — — -— —
0,2 0,17 0,19 — — — —
0.4 0,34 0,36 0.39 — - —
0,6 0,51 0,53 0,56 0,58 _ —_
0,8 0,68 0,70 0,73 0,75 0,78 e
1,0 0,85 0,87 0,90 0,92 0,95 0,97
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Tabauya 2-9
JHaAYCHUS BeJUYUHBI "”Tgoo* Br/m2

HECHTHG JOJH Tpailyca
3.’ GC T " - e T ——— e —
o | o1 | o2 ‘ 03 | 04 | o5 | 06 | 07 | o8 | 09
| |
0 | 321 | 321 | 322 | 322 | 322 | 323 | 323 | 323 | 324 | 324
1 | 324 | 326 | 326 | 326 | 327 | 327 | 328 | 328 | 329 | 329
2 | 330 | 330 | 330 | 331 | 333 | 333 | 334 | 334 | 334 | 335
3 133 | 33 | 33 | 336 | 336 | 337 | 337 | 338 | 338 ! 340
4 I 340 | 340 | 341 | 341 | 341 | 342 | 342 | 343 | 344 | 344
5 | 344 | 344 | 345 | 345 | 345 | 347 | 347 | 347 | 348 | 349
6 | 349 | 350 | 350 | 351 | 351 | 351 | 352 | 352 | 353 | 354
7 | 355 | 355 | 356 | 356 | 357 | 358 | 358 | 358 | 359 | 359
8 | 359 | 361 | 361 | 362 | 363 | 363 | 363 | 363 | 363 | 364
9 | 365 | 365 | 366 | 366 | 366 | 367 | 368 | 369 | 370 | 370
10 | 370 | 371 | 371 | 372 | 372 | 373 | 374 | 374 | 374 | 375
11 | 376 | 377 | 377 | 377 | 878 | 379 | 379 | 379 | 380 | 380
12 | 381 | 382 | 383 | 383 | 384 | 384 | 385 | 385 | 386 | 386
13 | 386 | 387 | 387 | 388 | 388 | 389 | 390 | 391 | 391 | 391
14 | 302 | 892 | 393 | 393 | 393 | 394 | 394 | 395 | 396 | 397
15 { 397 | 397 | 398 | 398 | 399 | 399 | 400 | 401 | 401 | 401
16 | 402 | 403 | 404 | 404 | 405 | 405 | 406 | 406 | 407 | 407
17 | 408 | 408 | 409 | 411 | 411 | 412 | 412 | 412 | 413 | 413
18 | 414 | 414 | 415 | 416 | 417 | 418 | 418 | 418 | 419 | 419
19 | 420 | 420 | 421 | 421 | 422 | 422 | 422 | 423 | 424 | 424
20 | 426 | 426 l 426 | 427 | 428 | 428 | 428 | 420 | 429 | 430
Tabauya 2-10
CpenremupoTHbie 3HAuUeHHA KoadduuueHTa £
g r:P Baeﬂﬁ}lri?i; 30 40 50 60 I 70
NIHPOTHI
b 0,32 ‘ 0,33 | 0,36 ‘ 0,40 0,50
Tabauya 2-11
CpeaHemnpoTHbie 3HaueHUs kKoadhduuuedTa ¢
["'panycht
CeB. WAPOTH 30 | 40 50 60 70
¢, 063 | 068 0,79 076 | 080

o ]

Tabauua 2-12
dddexTuBHOoe n3ayueHue npu Oe3zodaauHom Helde [, Bt/m?

BanaxnoceTe BO3Ayxa, MO
— I

Temnepa*rgpa — e e e
BOSAYXa, °C 1,0 | 2,0 4,0 L 60 | 80
i —
—20 77 l — — — —
10 o1 84 — — —
0 105 98 84 — —
10 119 112 98 91 77
20 — — 112 105 91
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IIpusoscenue 3

PACYET AJAHHDbI YYACTKA
ME)X1Y CTBOPAMU HYJIEBOW U3OTEPMbBI
U HAYAJIA BHYTPUBOAHOI'O JEJOOBPA3OBAHUA

Havano mpouecca BHYTPUBOAHOI'O JeA000Pa30BAHHY BO3MOKHO
MPH BHEINONKHEHHH Tpex ycaoBui [10, 12] — nepeoxsnakjaeausi BOMABI,
HaJUUYUA YCTOMYHUBBIX 3apOABbIlIel] JAbJa W OTBOAA TENJOTHl KPHC-
TAJMJANU3AUHH OT TpPaHHUBl (Pa30BOro nepexofa. Y4acTOK OT CTBOpA
HYJIEBOH H30TEPMEI JO CTBOPA, B KOTOPOM HauHHaeTcsl 06pa3oBaHHUE
KPHUCTAJNJOB BHYTPUBOLHOI'O JibJa, MOXET OLITh BechbMa MNPOTIKEH-
HBIM H COCTaBJSATh HECKOJbKO KHJAOMETPOB, HO3TOMY AJHHY 3TOrO
yyacTKa HeoOXOAUMO OLEHMBATh IIPH INPOBEAEHHMH pacyera AJHHBI
MOoJbIHbY. PacueT AJHMHBI y4acTKa MeXJAy CTBOPAaMH HYJIEBOH H30-
TEePMbl U HayaJjda BHYTPUBOLHOIO JeZOOOpPa30BaHUSA CJAEAYET MPOBO-
JAUTh Ha OCHOBAHHMM 3aBHCHUMOCTEH, NpelcTaBJeHHHX B [16]:

L= (1 —_— €_M1H ) X LG'%?S
X (Mi, + ™™ — )23, ;23
rie - (1) 11
2,0
L¢=9,1-10“3({;31Q2) ; 7g
Mi. — a,b (xH_xﬂ). g
. cpQ g,
Xy — KOOpAMHATA CTBOpa HAaua- 1; 4
JlJa BHYTPHBOJHOro Jiego0o0paso- 3 t -
BaHUA; Xo— IIOJIOXKEHHE CTBOpA 2 1
HYJIEBOH H30TePMBbI, BBIUHUCASE- g Mgﬁ-mz
Moe 1o ¢opmyJae (15) HacTod- 3170 175 12.0
mux Pexomenmanuit. Homorpam- : | ’
Ma, JTTO3BOJISOUIAS] PACCUNTHIBATH 6,01 —
BEJHUUNHY Xy— Xo H TEMIEepary- 0,020 - ‘
Py BOAHI B CTBOpPE HayaJja BHYT- oo
PUBOAHOrO JIEAOOOPA3OBAHHSA fn,  ppzp |-
IOCTPOEHHAasdA IO IPUBEINEHHOH /
saBucuMoctH (1), mnpencrasJie- Z ,l,
Ha Ha pPHCVHKE. Vs

I st HWIJIIOCTPALIMM  pacuyera Homorpamma' AJIS  pacuera  JJHHDI
IJVHBL yY4acTKa MeXKIy CTBOpa- YYaCTKa MEXAY CTBOpaMH HYJIeBO}
o | H30TEPMBI HW HaudaJa BHYTPHBOAHOTO
MH HYJEBOH H30TEePMBI ¥ HauaJa 1e1006pa30BaHHA.
BHYTPUBOAHOIO Jiefoo06pasoBa-
HUA B 3TOM INDHUJIOXKEHHH DPAaCcCMOTPEH INPHUMEP C TEMH XK€ HCXOJ-

HBIMH ,g,gHHbIMH, UTO U B HpuMepe | npujoxkeHus 4, HO NpH T, =
= —2.0" C.

Haa Q = 500 m3/c, b =280m, V=1 m/c, a; = 12 Br/(m2-K),
Us = —2,2°C mapamerp Lo= 11,4-10-8. Annpokcumupys rpabdux
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L. = f(Miy) B o6aactu L, ot 0 1o 10~ 3aBucumocThio L, = 11,4 X
X104 Miy H McHoJB3ysl 3Ty 3aBHCHUMOCTh, MOXKHO HaiTH Miy =
= 2,8-10~%, oTkyZa AJHHa yuacTKa MexXJAy CTBOPaMH HYJIEBOH H30-
T€PMHBl M Hayaja BHYTPHMBOLHOIO JeA006Pa30BaHHUSl Xy—Xo = 175 M.

ITpunsoocenue 4
NMPUMEPBI PACUYETA

iipumep 1. B Huxnem 6bede I'DC mupuna zabeperos B Ipea-
JIeJOCTaBHBIA Nepuoa B palioHe KPOMKH Jbaa bs o = 80 M, 3abeperu
HaOJIIOAAI0TCSH TOJNBKO Ha myroobpasymolleM yuactke, Jlegocras Ha-
crynaetr 10 Hosi6pa. Toamuna sapjaa, u3MepedHas y Oepera B pauo-
He KPOMKH 15 Hos06pd, Ax o= 0,32 M. Pacxon BoAH B HMXHEM Obe-
be Q = 500 m3/c, ckopocTh TeueHuss V =1 m/c, wnpuna b = 280 m,
TeMIepaTypa BOAH B Haualjle HUXKHero Oweda f, = 3°C, Koadbduuu-
€HTHl TeIlJIOOTZauHd OT BOJAK K BO3LYXY H JbAY H 3KBHBAJEHTHAS
TeMuepaTtypa Bo3ayxa a; = a3 = 12 Br/(M-K), 9, = —28°C, 3k-

BHBAJICHTHAs TeMIlepaTypa BoO3AyXa HaAO JbAoM s, 5 = — 18°C,
JIOTHOCTb WIYTH pwm = 560 Kr/M?,

Haiitu nauanbHOe NOJIOXKEHHE KPOMKH JbJa.
Peumrenue,

1. TloJsioxkeHue CTBOpaA HYJNEBOHA H30TEePMBl ONpeAenseTcs o ¢op-
myJqe (15):
5o =L in (1— ) = 2y In (1 + 55) = 63462 .

2. ToJsuinHa JbAa HA KPOMKE pPAaCCUMTHIBaeTcs Mo GopmyJe
(25); MpPOHOJIXKUTEJBHOCTL IIePHOZA OT JaTH JeJaocTaBa JO JAATh

U3MepeHHus TOMIUMHBI JbJa cocTaBdsieT 5 gHell (¢ 10 no 15 HOAOps):

A 2 Lﬂ_ 2 2y 1T _
H""‘"""E;"'I‘]/( ""°+a3) T GaPa
2,3

= ‘T§+V(0132+2:3/12)2_me = 0,19 M.

3. CreneHp NMOKPHITHA WIYIofi BOAHON IOBEPXHOCTH BOJH3H KPOM-
K4 Tepel yCTAaHOBJEHHEM JeAOCTaBa MPH IIOJHOM IOKPBITHH IMO-
BEPXHOCTH 3abeperaMu M IIYroH paccUuThiBaeTrcs no gopmydae (28):

B =1 — 222 = 1 — 80/280 = 0,714,

4. IlapaMeTp KOOPAMHATHI, COOTBETCTBYIOIIMH HAayaJbHOMY IO-

JOXKEHHI0O KDOMKH, HaXOAHTCH MO PHC. 1, HCXOAS U3 BEJIUUYHHBEI By =
= (,714:

Xy = 0,8.
5. HauasnbHoe noJsoxeHre KPOMKH pacCUHTHIBaeTcs o (popmyJe
(26 ):
2h. 6.0,V 2:0,19.3,35-105.560.1-.0.,8
K™ gy K+ Ko = = 163462 =158142 M.
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[ipumep 2. Ha wnavano tpetbel aexkansl HOAOpA (20 nosaGps)
IJIIIHA TIOJBIHBH B HHXKHEM Obede cocrabisaa xg o = 100000 M.
Temneparypa Boubl, cOpaceiBaeMoi ¢ I'9C B HuXHul Obed, £y =
= 2,8° C; pacxon Boanl Q = 500 m3/c; V=1 m/c, b = 280 M, mu-
puHa 3abeperoB o BceMY HHKHeMy Obedy B cperHeM 03 ¢ = 80 M,
o = 12 Bt/ (M2-K), 9, = — 32°C, K03(h(dHUIUEHTH IepOXOBATOCTH
pycja M HHXHeH MOBepXHOCTH wmyru np = 0,00, ny = 0,015, naor-
HOCTb IYTH py = 560 Kr/m3,

Haiitu AJAuHY NOJABIHBH B KOHIE TpeThed aekann Hoa6ps (30
HOA6psA) (17 = 10 cyr = 1024 -3600 c = 864000 c).

Pemenue.

1. IlonoxeHune cTBOpa HyAEBOH H30TEepPMBI onpeaessieTcs no Gop-
myJde (15) ¢ yuerom TpebGoBanuiél n. 4.3 Hacrosluux PekoMeHpauui:

_ opQ fo\ _ 4,19-108.500 B
%, = & 1n(1 _ 5‘-’-) = Gomo—g0; 10 (1+2,8/32) = 73221 w.

Tak kak x¢9 < Xk 9, TO B COOTBETCTBUH C II. 1 Taba., 11 umeer
MECTO HACTYIJE€HHE KPOMKH.

2. TosuyHa Jbja Ha KPOMKE OIpenesisieTcsl B COOTBETCTBHH C
M. 4.7 HacToAUIMX PekoMeHaallHii:

_ (7P (005 4 0015 o
Ry = e 57— = 0,027.

H=Q/(bV)="500/(280-1)= 1,78 M, R ~ H = 1,78 w,
C = R'%/nap = 1,78'%/0,027 = 40,8 M°5/c,

B V2o,  1,77-12(280 — 80)
hy =177 7 = —— 3052 — = 0,212 ™.
3. [lapamerp X« o paccuuthiBaercss no dopmynae (31):
4y (—95) (Xe0— Xo) __ (100000 —73221).12.32
Ko = MenemV 2-0,212.3,35-105-560 =0,129.

4. TlapameTp T, HaxoAurcsi mo rpaduky t(X«) Ha pHc. 2 npH
X —_— XK_ g = 0,129:

Ta = 82,5.
5. [Tapamerp t paccuuTeBaercs no dopmyae (30):
— - alaa'cj . 12.32-10-24-3600  __ 86.7
=T — = = 82,0 + 54575.335.105.560 e

_ 6. Ilapamerp Xx HaxoauTCs MO rpagHKy t(X<) Ha puc. 2 npu
T = 860,7;
X[{ — 0,06-

7. IlonoxKeHHne KPOMKH JibJla B KOHIle TPEThbEeH AEKaAbl pPaccyu-
TBIBaercss no ¢opmyae (29):

X 0,060
X = 3= (X0 — Xo) + %o = gygg (100000 — 73221) + 73221 =

= 85773 M.




[Ipumep 3. Mcxopnsle JaHHBIE Te XKe, UTO M B INpHUMepe 2, HO
Vs = —8°C, U5, 0=—2°C, ;=12 Br/(M2-K). Toawmuna caosa
cHera Ha Jbay hc = 0,1 M, ToNINHA JbJa B HHXKHeM Obede h, ¢ =
= 0,2 M.

Hafitu pnauHy HOJNBIHBH B KOHIE TpeThel Aekansl Hoa6ps (30
HOAOPA).

Peuienue,

1. Tlonoxenue cTBOpa HYJEBOH H30TepMBl ONpenesisieTcss Iio

dopmyse (15) ¢ yuerom TpeboBaHuil n. 4.4 HacTtossux PexomeH-
Dalum;

x = 22 1p (1 “) 219-109:599 1) (1 + 3/8) = 278000 w.

a0, 12 (280 — 80)

Tak xak x¢ > Xx. 0, TO B COOTBETCTBHM C M. 2 Taba. 11 uMeer MecTo
OTCTYIJIEHHE KPOMKH JibJa.

2. Temneparypa BOABl Ha KPOMKE PAaCCUHTBHIBAETCS MO (hopmyJe
(30) mpu x = Xk, o:

abxy __12.280-100000
20 o 4,19-10°-500

o = (Eg — D) € = (2,8 +-8)e — 8 =1,2°C,
3. IlpuBeneHHas TOJIIKMHA JbAa HAXOAHUTCS NO ¢opmyae (39):

. 1.0 c — T R0R.10—5771 13 10—8"
. ac __ 02+0]1 Vo,3og 10—5/(1,13-10-9) —0.126 .

4, Temneparypa BOABI 1IOA JEASAHBIM IOKPOBOM, IIPH KOTOPOMH
npexpallaerca TasiHUe JbJa Ha HUXKHEU IOBEePXHOCTH, PaCCUMTHI-
Baercs nmo ¢dopmynam (37), (38):

Bi = agh/A: = 12-0,126/2,32 = 0,652,

— ad . 12-4 _ o
2640 V(1 + Bi) ~— 2640-1(1--0,652) — 0,011 °C.

D, Ilo ¢popmyae (43) onpenensieTca BeJHUYHHA O;:

CioadBl 2120-920.0,652
= 3 @) = 990200 + “5500. 1,659

= 336873 Jx/kT.

6. JlnuHa yuacTKa TasiHHs paccuuThiBaercs mo ¢dopmyJae (42):

cp tep __4,19-108.500 1,2
~ 9640 Vb 11‘1_2.;. — - 2640.1-280 In 0,011 13298 m.

7. CpeAusiss TemmnepaTtypa BOABl IOAO JbAOM Ha yyacTKe TasgHHA
onpenensiercs no gopmysae (41):

2640 Vbx, _ 2640-1.280.13208

{r ==

-4-.'_--_.

6125‘

X

- - Mi -4 69
1 —e¢ T ] —pe 7
tB — th MiT —_— 1,2 _-4@_ — 0,253.



8. CKOpocTh OTCTYIJICHUS KPOMKI HaXOoAHMTCsT N[O opmysiam
(33), (34), (36), (40):

do = cpQtxp = 4190+ 1000+ 500 1,2 = 2,51 - 10° Br,
qT — Cp'QfT — 4190 . 1000' 500 '0 011 — 2,3' 10? BT,

q az —l_ ﬂ'-3 "'I' }Z/A
= 280-13298 (2640-1-0,253 — m-é-;—g—@ﬁ) — 2,43.10° Br.
100

Vip = (90 — 9»— 94) = 335165-920-0,126-280 (%51 —0,023 —

— 2,43) = 0,00562 wMm/c.

9. IlauHa noJbIHbH B KOHLIE PaCYETHOrO NepHOAa PACCYMTHIBA-
eTcst o gopmyde (32):

%< = Xx. 0+ Vipt; = 100000+0,0052 - 10 - 24 - 3600 = 104529 M

lNpumep 4. Vicxonnole gaHHBIe Te e, YTO U B NpHMepe 2, HO B
cTBOpe Xx. = 85000 M AedcTByeT TENJIOBON COPOC MOIIHOCTBIO Jer =
= 108 Br. Pacxox BoAb HUXe CTBOpaA CcTOKa Qz= 650 m3/c.

Haditn aavHy noJibiHbY B KOHIE TPeTheH IAeKaibl HOsA0p4.

Peulenwue.

1. Tlonoxenue cTBOpPa HYJIEBOH H30TEPMbl ONpejessierc IO
¢popmyJdie (15) ¢ yuerom TpeboBaHuil n. 4.4 HacTosuXx PekoMeHna-
L{HH:

ceQ to 4,19.108.500

x =27 ln( %a) 3 om0 —s0y 10 (1 + 2:8/32) = 73221 w

Tak kKak xo < X, TO CTOK pacnoJioXXeH Ha WyroodpasymolleM
yyacTKe,

2. bespasmepHBIll NapaMeTp KOOPAMHATHL MNpPH X = X. Olpee-
Jdgercs no dopmyae (93):

4 (— ¥) (Xc — Xp) o (85009__—-— 73221)12.32 . —
Xy = = ~9.0912.335.105.560.1 — 0»0067 ~=0,06.

3. bespasmepHBill napaMerp Ppacxola ILIYTH B CTBOPE CTOKA
onpenensiercsa no rpadpuxky (puc. 1) npu X = X, = 0,06:

Qu, = 0,022.

4. O6beMHBIH pacxoj UWIYTH B CTBOPE CTOKa oOmnpeAensercd IO
dopmyae (52):
Qu, = Qu b4,V = 0,022 (280 — 80)-0,212-1 = 0,94 wm3/c.
5. Ilapamerp Il paccuuteiBaercs no popmyse (51):

.105.560-0 9
- aﬂszm, 3,35 1010560 094 __ 1 76,

P.nhb




Tak kak LI > 1, To cornacuo ta6a. 12 wyra B cTBOpe CTOKA
TaeT 4acTHYHO,
6. [IapameTp pacxofa LIYTH TOCJe €e TastHUSl PaCCUUTHIBAETCS
no ¢opmyJae (95):-
Q -1 1,76 —
T I/ Qu, 17610022

7. DespasMepHHIi napameTp KOOPAHHATH, COOTBETCTBYIOUINH
Qu,, Haxoautcs 1o puc. 1 npu Qu == Qu, = 0,0095:
X, = 0,01,

8. YBeqHuYeHue AJNHHB IIyrooGpasyrmouiero yyactka IpH TasHHH
INYrd 3a cYeT TeNnJOBOro CTOKa onpegensaercs no ¢gopmyqe (94 ):

= 0,0095.

_ 2hy0apuV _2.0,212.3,35.105-560-1.(0,05—0,01)
Aer = ay (— %) (Xy — ) = 12.32 —

= 8285 ™

9. lnuHa noJsbiHbH B HHXHeM Obede B JaHHOM INpUMepe ompe-
aeasiercs no ¢gopmyae (50):
XK. et = xl{"l"'Ach — 85773+8285 _— 94058 M.
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