Pacuer ko3 duitnenTa Temn1onpoBogHOCTHI JIJIst
OKpY2Kalollleil CpeJibl.

1) 151 OTKPBITBIX TPYOOIIPOBOJIOB:

Z = rnybuHa 3aneraHuns.

D = HapyXHbIA guameTp Tpybbi

Tpyba u NOKpbITME NONHOCTEH) OTKPbITEI ANA BO3AEHCTEMA BOAbl U BO3AYXa
Z=0wn|Z| =D/2

L = pive ¢+ |__ S _ _
coating 0D ‘|'

b — kN Uforced7
D
riie Nt jorced = (0.4Re% 4+ 0.06 Re™7) PrO4 — umcno Hyccesbra B cityuae BBIHYZKIEHHO KOH-
BEKIIUH,
Pr = % — gucno Ipamaris oy OKpyzKalomieil Cpe/pt,
Re = % — gucyo Peiinosbaca 1j1s OKpyzKaromieil cpejipl,
D — napyxubiii quamerp TpyOsI (M),
k — rernonposonnocts Tpyoer (W /m/k),
¢ — TEIJI0EMKOCTh OKPYZKaIoIeil cpeibl (ﬂ?’“),
{4 — BAZKOCTH OKpyzKalomeii cpepr (X)),
¥ — CKOPOCTBb OKPYZKAIOIIE KIIKOCTH (M/C).
2) J1i1s1 Tpy6OIPOBOIOB, KOTOPHIE PACIIOIATAIOTCS Ha 3eM/Te/ MOPCKOM

JTHE:

prﬁbl W NOKPpbITHE OTKDbLITLI ANA BOB,ﬂ,EﬁCTBHH BO3AYXa W BOAbLI, paCNOnNOMeHHaA Ha BEMﬂEfMODCKOM nHe
Z< 0 |Z| = D/2

I = pipe +
coating 0D | LT T T T T T T T T T T T T - :[z

1 1 n 1
hezt hg ha’

Sk
rie h, = =2 — koadpdbunuenT Ter1o0dMeHa ¢ TPYHTOM
g D )

he — KO3 DUIMEHT, yINTHIBAIONIUN IBUXKEHIE OKPYKAIOMEH YKUJIKOCTA HaJ YPOBHEM 3€MJIH,



D — nuamerp Tpy6nI (M),
ky — npoBogumocTs moussl (W,/m/k),

S — shape-dakTop (cunTaercsi IO PasHBIM METOUKAM ).

ha = hforced + hfreey (1)

kNUf d
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2. Calculation of Inner wall and outer wall Grashof and Kayleign numbers

3 2
L p"BaAT
Gr= L /fﬂ [Eq. 228.6]
I
For horizontal pipes ( @fgle <45 ° ), Length [ = D+ 2,;.,4.);2“1/” v
For vertical pipes ( angfe > 45 ° ), Length L =3 Wiy, ,
Ra=Pr Gr [Eq. 228.7]
3. Calculation of inner wall and outer wall free convection Nusselt numbers
For horizontal pipes { angle <45 ° )
2
Nttgoo = 0.53Ra"* [Eq. 228.8]
For vertical pipes ( angle > 45 ° ),
025 ¢ 9
Nug.,=0.555Ra = forRa < 10 lEq. 228.91
— 0001 R04 9
Nug. = 0.021Ra™" for Ra> 10 [Eq. 228.10]

Dopwmyia (1) meficTBuTeIBHA TOTBKO JJI TYPOYJIEHTHOTO TEUEHUs BO3/yXa WK Bojbl. [Ipn
ckopoctsax npumepro Menee 0.05 m/c B Boge u 0.5 M/c B BO3JyXe, eCTECTBEHHAs KOHBEKIIUS
OyJZieT IMeTh JIOMUHHpYIollee Bo3feiicTBre, T.e. Ng = A torced-

_ W _ %
Torna h, = 4- 5 B BOJE U h, = 200 7 B BO3/IYXeE.

3) s 3aryry0IeHHBIX TPYOOITPOBOIOB:

MokpeITMA TpyObl NONHOCTEHD 3arnybnedbl (ropu3oHTaneHaa Tpyba)

Z>0|Z| >D/2

L' = pipe +
coating 0D

hemt = hg

4) n 5) st yacTu4aHO 3ar/1y0JIeHHBIX TPYOOIIPOBOIOB UMEET MECTO
JleTaIbHOE MOJICIMPOBaHNE TeILIoIepeIadn;



Koraa tpyba wyactuuHo 3arnybnena, PIPESIM BbiNOAHWT CAEAYHOLLMI pacyeT:

1. Yron (a) oTkpbiToil yacT Tpy6bi (choTpH auarpatmy Hike)

N

3aTeM 3T0 3HaYeHUe UCNONb3YETCA ANs pacyeTa 3arnybneHHon Yactm TpyGel

. Hanee PIPESIM paccuntbiBaeT nnowaab 3arnybneqHoi TpyObl 1 OTKPLITOro yyacTka.

. 3aten PIPESIM npeobpasoBbiBasT MN0OWaAN 3KEMEANEHTHBIX AMAMETDOE 3arnyBNeHHOR 1 OTKPLITOR TPYOBI M NCONB3YET 3TM 3HAYEHNS ANAMETPOE B CNELMA/EHEIX YDABHEHNAX Tennonepeaadn ans sarnybneqHoin n
OTKPBITOR TRYEBIL
3atem PIPESIM cessbiBaeT Ko3dpuULNEHTS TENNONPOBOAHOCTY A5 OTKPLITOrO M 3arNyBNEHHOT0 YHaCTKOB, M BBIBOAMT CPe/HMit KO3 pULIMEHT TENNONPOBOAHOCT AN BCell cncTembl Tpy6onposoaa
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B ycranoskax Pipesim ecTs onmus Temnsonepegadn, B ONIMNA MOYKHO BBIOPATh OQWH U3 3-X
MeToioB pacdera overall transfer coefficient (U): 1983 Method, 2000 Method, 2009 Method.

Tpyba u nokpeiTMe YacTyHo 3arnybnedbl (MeHbLUE, 4eM Ha NONOBUHY ), HO OTKPLITEI ANS BO3ASHCTENA BO34YXa U BOABI.
Z<0|Z| < D/f2

L = pipe + L ﬂ_
coating O y Iz

Tpyba M NOKPLITUE YAaCTMUHO 3arnybnerel (bonkble, YeM Ha NONOBUHY), HO OTKPLITEl ANA BO3ASACTBMA BO34YXa U BOJbI.

Z>01Z| <D/f2

D = pipe 4+ i Fa) Iz
coating 0D

K npumepy, 1983 Method:

2000 Method
1. A fully exposed pseudo pipe of the same diameter is created and an overall heat transfer coefficient { U}, ) is calculated using the methods described in the sections above

2. A fully buried pseudo pipe (Z=+R) of the same diameter is created and an overall heat transfer coefficient ( Uixp ) is calculated using the methods described in the sections above

3. The fully buried and fully exposed heat transfer cosfficients are then combined in parallel (according to the fraction of pipe exposed and buried) to give the overall heat transfer coefficient:

A A
- - — Eq. 228.39
v=(1+2)e, -2y, (20, 22639
where the negative of half of the angle of the exposed arc:

R=- cos"( - %) [Eq. 228.40]



