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PykoBaacTEO N0 HANONEHOMY OTOMMEHNI0

Mpeancnoeune

Knrouom K GesynpeyHoMy GYHKLMOHWPOBAHUIO HaNonbHOro OTONNeHWus, kak u moboro Apyroro BUAA 0TO-
NNeHns, SENSETCH ero NPOEKTUPOBAHUE W MOHTEXK COrMacHo AeACTBYIOWMM NpaBunamMm n Hopmam. TOonbko
Takum obpasom, Ha pagy ¢ ofecneyeHnem KoMpOPTHOTO MAKPOKMMaTA B MOMELLEHUAX, MOXKHO A0BUTLCA
HU3KUX u3gepek. OnpejeneHle napameTpoOB HanonbHOr0 OTONMEHNMA OCYLWECTBNAETCH, Hanpumep, co-
rnacio ONORM EN 1264, a pacueT oTonMTenbHOR Harpyski, Hanpumep, cornacio ONORM M 7500. OcHo-
BaHWEM ANS pacyeTa CAyHNAT OTONUTENbHAA Harpyska — 3T0 MOLLHOCTL Heobxoaumas AnA oTonneHns 6azo-
BOro nomelyeHnsa. OHa 3aBUCUT OT NOMOMEHUS MOMELLEHUS, UCNONB30BAHHBLIX CTPOMTENbHLE MATEPUANOB,
M30MNALUN J0Ma, KONWYeCTBa OKOH W Apyrx ¢akTopos. Ecnv oTonuTenbHaA Harpyska W3BecTHa, TO pacyeT
HanoNbLHOro OTONMEHNWA MOXET BbiTb CAENAH OTHOCMTENLHO NPOCTHLIM criocobom.

Mpu pacyeTte HeobxoaMMO CNeayTb 3a Tem, YToObl He Bbinn NpeBLILLeHE! 3aN0KeHHEIE B ONORM EN 1264
thM3NONOMIMYEcKn A0NYCTUMbIE TEMMNEpaTypbl nona. TemMnepaTypa NoBepXHOCTU OTanNMBaemMoro nona ¢Bbk-
e 25°C B TeYeHWA ANWTENBLHOrO BPeMEHW BOCNpUHUMaeTcH DonblUMHCTBOM Niogeli He TONbKo Kak auc-
KoM OpPTHARA, HO 3TO AAKE MOXET npuBecTH K 3aboneBaHnAM. Tak Kak MakcuManbHaa TeMNepartypa nona
HeobxoaumMa NULLL HECKONBLKO JHER B rogy, B KUMbLL U NoAoBHLIX MM NOMELLIEHAX JONYCTUMbIM ABNAIDTCA
29 °C. B 30Hax, He npegHasHaueHHbIX AN AnuTensHoro npebbiBaHnsa, HanpuMep, B KPaeBsbixX 30HaX, Jonyc-
karoTea 35 °C. 3Tn 3HaueHns onpegenenbl B EN 1264 yepes makcMmanbHO A0MYCTUMbIE TEMNEpaTypbi ne-
perpesa NoBEpXHOCTH MOMa NO OTHOLUEHWKD K TEMNEpPaType BO3MyXa B NOMELUEHNU: And 20H NOCTOSHHOTO
npebuiBaHus — 9 K, ansa kpaessix 30H — 15 K.

TemnepaTypbl NOM0B (BHYTPEHHAA TEMMEpaTypa BO3Ayxa + MakCHManbHO JOMycTMas Temnepartypa nepe-
rpesa) NPUHIMAKTCA COFNACHO CIIEAYIOLLIMM 3HaYEHNSM

Hunbie U othucHbIE MOMELIEHWA, OCHOBHASA INPEfOLLAA MNOBEPXHOCTh 29°C

KpaeBble 30HbI 35°C

BaHHbIe KOMHaThI, 3aKphiTie GacceiHbl,

KpaTKOBPEMEHHO MCTOMh3yeMble MOMELLEHHA 35°C

PaGouyne MecTa ¢ NocTOAHHOM paboTol Ha Horax 27 °C

Ecrm Tpebyemas oOTOnWTEnbHas Harpyska He wmoxeT ObiTb AOCTUrHYTZ JAaxe € UCnonb3oBa-
HUEeM KpaeBbiX 30H, TO Heobxoaumo obopyaoBaTh ApnonHuTensHoe oTonnexne. CooTBETCTBYIOWEN W30oNs-

LmMel nog, ynoxKeHHLIMN TpyBamn HykHO fo6uBaTees Toro, Ytobbl nepeaava Tenna eHu3 6bina meHee 25 %
oT 06LLeif TEeNNOBOIA MOLLHOCTY, HO NPU 3ToM MeHee 20 Br/w’.




FYKOBOM CTBO MO HaNONEH oMY OTONNEHWID

PacuyeTt HanonbLHOro otTonneHusi

OTnpaBHOi TOYKOI pacyeTa SENAETCA OTONUTENbHas Harpyska Py (cornacHo ONORM M 7500, DIN 4701,

unu EN 12831).

Utobbl npouecc pacueta 6bin HarmnmAgHLIM, PEKOMEHAYEM WCMONb30BaTL MPWIICKEHHBIE K 3TOMY PYKOBO-

ACTBY AnarpaMMbl pacyeTa.

Pac4yeT uncrom oTtonUTensHOW Harpy3kum

MpK HanonbHOM OTONSIEHUW NOTEPA Tenna yepes non MoxeT ObiTb BoiMTEHa U3 obuwei noTepw Tenna no-

MeLeHneM (M3 OTONNTENBEHON Harpy3Kku).

Pyg =Py —Pgs BT
rae:
Py yucTas OTONUTENLHAR Harpyska, BT:
Py HOpMaTWBHAA OTONWTENbHAA Harpyska, BT
Pm noTeps Tenna yepes non, Br
Mpumep:

HopmatmBHas otonuTeneHas Harpyska 6azoeoro nomeleHus:

MoTepsa Tenna yepes non:

Yuctas oTonuTensHasd Harpyska:

P,s = 1000 — 150 = 850 Br

Py = 1000 BT

Pes= 150 Bt

OnpeaeneHne yaenLHOW OTONUTENLHON Harpy3Ku:

M3 yucTol oTONUTENBLHOW Harpys3ii W uMetollelica oborpesaemMol nnolaan (6asosan nnowaab NomMeLleHna
33 BbIYETOM 3aCTaBNEHHbIX MECT) PACCUYMTLIBAETCH YAENbHAR OTONMTENbHARA HArpy3Ka.

P

Oopez = 22 BT/M®
AR
rae:
Qepez yAenbHas oTonuTeNbHasa Harpyska, Briw®
Pug yucTas oTonuTenbHas Harpyska, Bt

Ag nrowjaae nona, M’




PyxoaogcTeo no HaNCNEHOMY OTOMMeHUIo

Mpumep:
YucTas oTonutensHas Harpy3ska 6asoBoro noMeLleHna: Pnp= 850 BT
MnoLiaze NoMeLLEHnS: Ap=15m>

YpencHas OTONUTENBHARA HarpysKa:

Qe = 815—50 =57 Br/m’

Ona pacueta Temnepatypb! nogzaowero Tpybonpoeoga Buibupaetes nomeLleHne ¢ Hanbonbluein yaenbHoi
OTONWTENLHOI HArpy3kol (HO He BaHHble KOMHaTbI) — B pancHeliwem 6asoBoe nomelleHue. [poeeputs
VOENBHYIO OTOMMTENBHYIO HArPY3KY MOXKHO NpU noMowy auwarpammbl Ned (CMoTpu npunoxeHus), kotopasi
NOMOMET ONPEeAenvTL HYKOAeTCH N JaHHOE NOMELUeHUe B KpaeBkiX 30HaX UMW B AONONHUTESNbHOM OTO-
NNeHun.

OnpepeneHue napameTpoB 6a30BOro NoMeLLeHus

CornacHo EN 1264, gna pacueta 6azoBoro nomeleHns (1 Toneko 6a30Boro noMellieHna), nepenag, Temne-
paTyp TEIUIOHOCWTENA MEXdy nogarowmm u obpatHeiM TpybonpoBoAamMn NpUHUMEETCH paBHbiM o = 5 K
Ecnn CONpoOTMBNEHNE TENNONepejaye HanonbHOM NOKPBITWA K MOMEHTY NPOEKTNPpOBAaHWA YVXXe W3BECTHO, TO
MCnonL3ayeTca AaHHOe 3HayeHne. B nprHUMne e MOMHO MEXOANTL U3 TOTO, YTO Ha 3TOW CTaaMu NPOEKTUpO-
BaHWA Takas WHopMaLua oTeyTeTByET. [103TOMY pacyeT BeAeTCH Ha OCHOBE CReayioLyuX SHaYeHWii:

Bce nomeleHus], KpoMe BaHHbLIX KOMHAT R;e=01 M%-°CIBT
BaHHble KOMHaTbI Rig=0 M>-°C/BT
Wcxoas u3 aTux 3HaueHuil, yunTIBas YAENBHYIO OTONUTENBHYIO HArPY3KY M YCPEAHEHHbIR War yKagm Tpy-

Bonposoga, Gepetca uabbiTouHas TemMnepaTypa TenrioHocuTens (cpeaHeapudMeTUiecKasl TEMMepaTypa
TENNOHOCHTENS MUHYC pacyeTHas TemMnepaTypa Bo3yxa B NOMELLEHNH).




PyKOBOL CTEO N0 HANOMEHOMY OTONNEHHIO
¥

Mpumep:
YpenbHasa oTonWTenbHas Harpyska:

Llar yknaasat Tpyb HanonbHOro 0TonNneHus:

Qspez = 57 BTIM?

20 cm

Puc.1. Boigepkka 13 anarpammbl 4 (405 CONPOTUBNEHUS TENN0OTAAYE HacTuna nona Ryg = 0,1 M>-°C/BT
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([e#ctBtencHo ana tpyd auamerpom 16 .. 20 mm)

M36biTouHas TeMnepaTypa TENMOHOCHTENA:

th - 18 OC




F\-’HCBC}':_'-’.—I'FXJ No HAaNCNBHOMY OTONNEHW KD

PacyeT HauyansHoOM TeMnepaTypbl TeNMOHOCUTENA

tVL:t!+th+%°C

rae:

t HauankbHas TeMnepaTtypa TennoHocuTens, °C;

t; TeMnepaTypa Bo3Ayxa B nomeLlexum, °C;

| A n36biTOYHaA TemnepaTypa TennoHocuTens, °C;

o nepenazg TeEMNepaTypbl TENTOHOCHTENS (HauanbHas - KoHeuHas).

Mpumep:
W3bbiTouHaa TemnepaTypa TEMIOHOCM TENA: t.u=18°C
TemnepaTypa BO3AyXa B NOMELLEHUN: t=20°C
Mepenaa TemnepaTypbi TENAOHOCUTENSA: og=5°C

HauaneHasa Temnepatypa:

G 5 .
tVL :t| +th +§:20+18 +‘§:40,5 C

HavanbHas TemMnepaTypa TEMNOHOCUTENSA PACMPOCTRAHAETCA HE TONBKO Ha KOHTYP 6a30BOro noMelleHus,
HO W Ha BCe OCTaNbHbIE KOHTYPbI. YT0BbI KaXALIA W3 KOHTYPOB NOMYUMN COOTBETCTBYIOLIEE eMy KONMUECTBO
TEenna, M3MEHSAIOT Nepenag, TeMneparypbl TEMNMOHOCUTENS B KOHTYPE.




PyxoBOI CTBO NO HANONLHOMY OTOMNEHNIO

Onpe,uenel-me nepenaga remMnepaTtyp B OCTaBLWKMNXCHA KOHTYpax

Ha ocHoBe yaenbHoli Harpysku 1 LWara yknaaim Tpy6 KoHTypa, Tak e, kak u Ans 6asosoro nomMelyeHus, on-
peaensieTcs U3bbITOUHas TeMnepaTypa TennoHoCnTens.

Mpwumep:
YaenbHas oTONMTENbHAsA Harpyska: Qspez = 57 BT/
Lar yknagwxm Tpyb HanonbHOro oToNAEHNA: 25cm

Puc.2. Bolaepxa U3 guarpammbl 4 (4n8 CONPOTUBNEHUS TeNNOOTAAYE HAacTHNa nona Rys = m2°CIBT
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W3bLiTouHas TeMnepaTypa TENSIOHOCHTENS:

ti =16 °C




Pyrceof crBo NO HANONLHOMY OTONNEeHUIo

Ha ocHose u3BbiTOYHOW TemnepaTypbl TEMMOHOCUTENSA WM €ro HauyanbHOW TeMnepartypbl pacCynTbiBaeTCH
nepenag, TeMnepaTypbl TENNOHOCU TENA.

(o3
> =ty _(tn +1mH)

0'22'(1\!1_ _(tf +tm1—|))

rae:

t HavyanbHaqa TeMnepartypa tennoHocutens, °C;

t; TeMnepaTypa Bo3Ayxa B nomMeLennn, °C;

ton 13beITouHan TeMnepaTtypa TennoHocnTens, °C;

c nepenag, TeMneparypbl TENNOHOCHTENA (HaYanbHas - KOHeYHas).

Mpumep:
W3bbiTouHaa TeMnepaTtypa TENMOHOCUTENS: tu=16°C
TewmnepaTtypa B034YXa B NOMELLEHAW: t=20°C
HavanbHas TemMnepaTypa TENNIOHOCUTENS: tw=41°C

lMepenag, TemMnepaTypb! TENOHOCUTENS:

o=2-(t, —(t +t_,))=2-(41-(20+ 16))=10°C




PykoBOA CTBO NO HANOMEHOMY OTONNEHWID

KpaeBbie 30HbI

Ecnu TennonoTpe6HOCTL NOMELLEHWA HACTONBKO BENWKa U He MOXeT BbiTb AocTUrHyTa Aaxke npu cobnioge-
HAM MaKCUMankeHoW TemMnepaTypbl nona B 29 C° U ¢ WCNonb30BaHUeM MUHWMAnNbHOro mMekTpybHoro pac-
CTOAIHWSA, TO pacyeT HYHO BECTH C NPpUMEHEHNEM KpaepBbiX 30H.

Mpumep:
Mnowaar nona: A= 200°
Yuctas oTonuTenbHaA Harpyska: Pw= 1750 Bt
YaenoHasa oToNUTENbHAA Harpyska: Qspez = 87 Brha’
Lar yknagiy 1py6 HanonbHOro OTOMAEHNSA: 5cm

\Puc.3. Bolgepsxa us gparpammbl 8 (gna conpoTUBrNeHuA TennooTaaue Hactuna nona R,z = 0,18 M’-°C/BT
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(NefcrenrensHo Am 1pyl auameTpom 16 . 20 M)

W3bbiTouHasa TemMnepaTypa TenNoHoCMTENS:

tn =26 °C




|;J‘_\-'KFJ-I:_’-(.,'\LI, CTBO N0 HENONLHOMY OTONNeHUIo

Mpyu 3ToM NpoBepSETCs, BO3MONHO NN NOKPLITL TEMNONOTPEBHOCTE NOMELLEHUs], MCNONL30BAE KpaeBylo
30HY C TeMnepaTypoii HanonstHoro nokpuiTia B 35 °C. Ecnu Tpebyeman NNOTHOCTL TENNMOBOro NOTOKA NpU
3TOM He MokeT BbITb JoCTUTHYTa Azoke ¢ NpUMeHeHuem Gonee Manoro wara yknagxy (Hanpumep, 10 cm), To
pacueT HeobxoAymMo BecTh ¢ Donee BbICOKOW, YeM, paHee 3annaHMPOBaHO, HayasbHOW TeMnepaTypo, Ko-
Topas ABNAeTCA ASNCTBUTENLHON U ANA BCEX OCTarbHLIX NoMeLeHuit. MNpn 3ToM HyHO, 6e3ycnoBHo, co-
6niopaTte npegent CUCTEMBI.

Mpumep:
Mnowaas nona: Ap =20 M°
Mnowaap Kpaesoil 30HbI: Apy =4 W’ (4 x 1)
Yuerada oTonuTenbHaa Harpyska: Pne = 1750 Bt
Puc.4. Bolgepiiaa W3 anarpammbl 8 (Ans conpoTuBneHns TennooTaaue HacTuna nona Rys = 0,18 m2-°C/BT
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(DeficTBATEnbHD AN Tpy6 Anamerpom 16 20 mu)
Kpaesas 30Ha:
YAenbHas 0ToNUTeNnbHas Harpyska: Qi = 95 BTim°
BoiGop wara yknagm tpy6: 5cm
W3bbiToyHas TemnepaTypa TenfoHocUTeNs: ton = TR
Tennosas Harpyska KpaeBoil 30HbI; Prz = 380 Bt (4 x 95)
I'naBHaR 30Ha:
OcTaToyHaq Tennosas Harpyska: P =Pyg—Prz =1370 Bt
YaenobHasn oTonuTensHas HarpysKa: Qepezr = 85 Brim’
WUsbuiTouHan TeMnepatypa TennoHocu Tens: ty = 2T55C
LWar yknaps TpybonpoBoaa: 125¢cm




I YKOBOL CTBO NG HANOAEH oMY OTONNEHWIO

HO nonHUTeribHbIe ICTOYHUKKU OTOMNIMeHUusA

Ecnu TenrnonoTepu noMeLeHus He MoryT BbiTb NOKPbITHI TEMNOBOIA MOLWHOCTLIO HANONBHOMO OTOMNEHUS,
BKMioyas 6onee CUNBEHO OTanfMBaeMbie Kpaeebie 30Hb!, TO HYXHO NPeaycMaTpUBaTh A0MOMHUTENEHbIE UC-
TOuHMKK Tenna. B kauecTse TakoBbIX MOTYT BEITb NCMONB30BaHB! PA3SIMUHOIO POAA OTONUTENbHbIE Npubops!.

PacueT pacxoaa tennoHocurens

HopmaTueHbii pacxof MoxeT 6blTb paccuMTaH Ha OCHOBaHWM W3BECTHOM TennoBoil HarpyskM U BbIUMCIIEH-
HOro nepenajga TeMnepaTypbl TENNOHOCUTENA.

F)

m=—"8_.3600 ki
c-C
rae:
m HOPMaTHBHbLIN PacXop, TENNOHOCUHTENSA, Kfy;
Pug yMCTadA DTONMTENbHAsA Harpyska, KBt
o nepenag reMnepatypbl TennoHocurens, °C
C yaeneHas TennoemMKkocTs Bogel = 4,19 kbk/(kr-°C);
3600 wmHOMMTENb NepecyeTa K/c Ha K.
Mpumep:
YucTan oToNUTENEHAA HArpy3sKa: Puw= 0,825kBT
Mepenag, TeMNepaTypbl TENNOHOCUTENS: o= 5°C
YaenbHas TeNNoeMKocTb BOAbL: c= 4,19 k[Iif(xr-°C)
HopmaTuBHblil pacxos Boap:
P, 0,825
m= GL.BC-?:GOO = m-SGOO =142 wwhy

10




W}fl'ﬁﬂfﬁl.—rgl‘ MO HANONEHOMY OTONNMeHMID

Pacuet AnNuHbLI TpyDObl

Obljas AnvHa 0AHOro LMPKYMSAUMOHHOTO KOHTYPa He AomkHa npesbiwats 100...120 meTtpos. He cneayeT k
TOMY e 3abblBaTh 0 NoABoAKaX K pacnpegenuTensm (Lzy) W 0 npoxoaHblx TpybonpoBogax Apyrux OTOMW-
TEeNbHbLIX KOHTYPOB.

L =A—R+2-LZU -2-Lym
a
rage:
L AnnHa Tpyb oTONMTENbHOTO KOHTYPE, M;

La,  Anuua nogaiowmx wnu obpatHbix Tpy6OnpoBoaos, M;
Lp ANMHA NPOXoAHLIX TpyBonpoBoaos, M;
Ap nnowaab NoMeLLeHns, M*;

a war ykrnagxw tpybonposoga, M

Mpumep:
Mnolasab NoMelleHns: Ap= 15m
LWar yxnagxm: a= 0,2 m (20 cm)
OnwvHa noapoaock (No nnaxy): Lzu= 2wm
AnuHa npoxoaHsix TpyBonposoaos: Lp= 3mM

AnuHa Tpyd OTONMTENBHOTO KOHTYPA:

L=Bepou. SHHE B0 005 sa 78y
a 02

Ecnm paccyuTaHHasa anvHa Tpyo npesbiwaeT 100 M, To nomelleHue HeobXoauMo AENWTb Ha ABa
KOHTYPa, HarpuMep rMaBHYIO U KpaeBylo 30HbI.

1n




Py«0oBOA CTBO NO HANOMBH MY OTOMNEHMIO

PacueTt notepu gaBneHus B TpybonpoBogax
OcHoBbl pacyeTa Tpybonposoga

1) YpaBHeHnne HepaspbiBHOCTI NOTOKA

V=A-v M/c
rae:
v ob6bemHbiif pacxop, Mfc
A nnoLyazk NoNepeyHoro CeYEHNs NoToka, M*;

N CKOpPOCTL MOTOKA, M/C.

2) ¥YpaBHeHue BepHynnu (3aKoH coXpaHeHWs sHepruu):

2
p-g-h+p+p-%H'_\.pv = const

rag:

p MNOTHOCTb KMAKOCTH, KM

a yckopeHue ceoboaHoro nagenus, 9,81 mic’;

h BLICOTA HAaf, rOPU30HTANBHOM NIOCKOCTBIO, M;

p cTaTh4eckoe gaBnexne (Hanpumep, atMocthepHoe pasnenue), Ma;
v CKOPOCTL NOTOKA, M/C;

Ap, nepenag, AasneHnd 3a cHeT noTeps Ha Tpexue, Ma.

MoTeps gaBneHns 4rs NPAMOro y4acTka TpyObl

V2
A =Ap-——-L=R-L Na
Pur p 5.d
roe:

A KO3h DULIMEHT TPEHUS,

P NAOTHOCTD XUAKOCTH, Hﬂlﬂa‘,

v CKOPOCTL NMOTOKA, MIC;

d BHYTPEHHUI AuaMeTp Tpybbl, M;

L AnvHa Tpybbl, M;

R noteps faBneHus Ha TpeHue Ha 1 M TpyObI;

12
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MecTHbie con POTUBINEHHA

[na paznuyHoro BUAA MECTHbIX CONMPOTUEMNEHWIA Yalle BCEro MCNONL3YIOT 3HaueHna &. SHayeHus koaddn-
LMeHTa MECTHOIC COMPOTUBNEHUA & ONpeaenseTca Ha OCHOBaHUW ONbITHLIX JaHHLIX. 3TO aMnupuYecikne
3HaYeHn A, KOTOpbie MoTyT UMETE Gonblune oTknoHeHus. B Tabnuue 1 npnseseHbl npubniskeHHble 3HaYeHna
K03 PULIMEHTOB MECTHLIX CONPOTUBNEHWA ANA PasnUUHbLIX SNEMEHTOB.

MoTeps AaBneHns Ha MECTHbIX CONMPOTUENEHUAX paccunTbiBaeTcH no dopmyne:

\-'2
Z=3 5 p MNa

roe:

4 K03 hULMEHT MECTHOTO CONPOTUBNEHNS;
p MNOTHOCTL ¥MAKOCTH, KM’ ;

v CKOpPOCTE NOTOKA, mic.

CymmapHan noTeps AaBneHuA

Ap,=R-L+Z MNa
roe:
R noteps gaeneHns Ha 1 M Tpyowl, Mam;

L Anuda Tpybel, M;

z noTeps AABMEHWA Ha MeCTHLIX conpoTueneHusx, Na.

[TpuMeHAeMbIe B pacuyeTax 3HaueHWA noTepb AaBNeEHNA Ha TREHWE:!

50...100 Mafm OTAANeHHble CTOAKN, KOTeNbHEIe, BonbluKe NpoxXoaHble guameTpol (o1 DN50).
100...200 MNafm obbiyHEBIE pacnpegenuTenbHble ccTeMb.
200...400 NMaiu cTapbie 30aHug, Marnble CUCTEMbI, Marnble NPoX0oAHbIe AWaMeTphbl.
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PYxOBOI CTBO NO HaNomnkH OMY OTOMNEHWIO

Mpumep:
HopmamBHbIiA pacxoa Bogpl: m= 142 wfy
OnuHa Tpyo: L= 73m
MecTHblie conpoTMBNEeHUs: pacnpeaenurens 1 Bbixog (nogaua)

1 Bxog, (obpana)

MoTtepa aaenenua Ha 1 M Tpybbl onpegensem U3 guarpammbl 11 Ana TpyBel ¢ 16 = 2

= ! (3 N
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- & BTN\ 221l
% \Y & b P LY 3
o i 5 i, W O 7Y
i \Z, A N TIPS NI AR P
: TN oK e
T 50 e Y b=
= w /\\ AN LR N X
g E SABED. +5¢ )s/,’%?", S(m
N
AN AN
a- o / L1 B -
Zs /:/:,S e ><
e LAl o B K
i) - A B = =B
© > = i 7 T i N 4 = 1 N
ped I A = A A N X
] a0 L Ll P h¥%d NS
° A 7 2 A P %) \ P
MEZ I Ea Pl
|1 A L1
w//%;ffﬁv ,/////
1 |4
LA
éé///“kﬁw
0 =] L~ o L
i 2 3 4 5678310 2 3 ¢ 5 67330° 103
I]l.I 10 1411
MoTeps AaeneHIs Bd 1 M Tov0b!, (i (1 Mbap =100 Ma)
R =160 Ma/m
v=032wmlc
MNoTepa AaBneHus ANA NPAMOro yuacTka Tpyoel:
R:-L=160-73=11680Ta=11,68 xlNa
Koadhpuupen Tl MECTHOro conpoTUBNenns (sHavennsa us Tabnuye 1):
2 2
Z= 3k pr-=31-1000. 0’3;2 — 158 Ma

Z=0,158 kNa
Ap, =R-L+Z=1168+0,158 = 1184 xfa

“




WKCEIO)],CI'BO N0 HaNCABHOMY OTOMMEeHHD

MpunoxeHus
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TABJIATIA 3HAYEHAN KO ®OANAEHTOB MECTHBIX

COIPOTHBJIEHHN ®UTHHT'OB T'EPI]

KO3PPHUIHMEHTHBI { MECTHBIX C OMNPOTHUBJIEHHI

Haumenopanue Hcnomenme CwumBon g _
YTONBEHHK
| 1,6
VTOIBHHK TIEPEXO0THON ¢ HAPYK. HITH BHYTp. pe3r0oit
1,6
H3menenrie HATIpaBIIeHHs ITOTOKA
90° | 1,3
45" L 0,4
TpolHrK (OTRETRIICHEHE/ pas/ieTIcHHE TIOTOKA) Vf |
1,6
— —>
Tpo¥HHK (OTBeTRIIEHHE/ COSTHHEHHE TIOTOKA) — > —
i 3
Vv
—» —P v
Tpoitrrk (TPOXOIHOH) |
l 1,0
TpoHFHK (TIPOTHBOMOTOK/ pasfielieHHe TIOTOKA) +“— —»
T ‘ 1,5
v
TlepexomHHK [>
0,6
—>
Brxoz Ha pacripefienHTene |;|
1,6
Bxop B pacripegenHreis
l&l 15
OTBOZ, CranpgaprHeLi ED 0,4




Awnarpamma 1. Tennoeas Harpyaka ANA ConpoTUBIEHNS Tennonepeaade Hactuna nona Ry = 0,01 M2 °C/BT

Temneparypa neperpesa, °C

30

0

4 7 7 Bt |~
V4 A A o Ea j
Fi| 74 Pl | PFes
74 2 A | Pl =
P - A s i | T
Z 17T ) B2 = L2 [ e 1
i A pd ] F > e
b4 L A s i el
\\. \\- W \.\ e \1\ \\
Z - A P e 1 A P
4 L e )2 P, sl P,
A L~ P e sl B il
VoA 57 I o ¥ P 0 L~
74 [ . P i P P pead P
2l 2. B il
\\ \\ .‘\1 \1\ \\ \_\\\ \\.\1
Pl P 7 ) T [ 5 il E
[Llar y«nagin TpyS0NpoEcaa, oM 49 3B 30 25 20 15 125 075 5
Fadlil 73 T EalP o il o
7 A . - P T |
A o P el B o
A Pl WP, P il i L~
PPl (il <l T P L
Pl i i s -
7, P PE -
SV A A A AL
L/ PP AT
\ \\\\\\L\L\
e A
VA =1
e
-
m
0 10 20 0 40 50 60 m 20 i) 100 110 120 130 140 150 160 170 180
Tennootzaya, BT/M? 24°c 2% 28°C 30°C

(JlecTBuTENbHO ANd TPYO Auamerpom 16 ... 20 MM)



Awarpamma 2. Tennosas Harpyska Ans conpoTUBNEHUa Tennonepeaade Hactuna nona Ryg = 0,05 M2 °C/BT
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OuarpammMa 3. Tennoeas Harpyska ans conpoTusneHns Tennonepeaade Hactuna nona Ryg = 0,075 M2 °C/BT

Temneparypa neperpesa, °C
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Ounarpamma 4. Tennosas Harpyaka Ans conpoTUeneHua Tennonepeaade Hactuna nona Ry = 0,1 M2 °C/BT

Temneparypa neperpesa, °C
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Aunarpamma 5. TennoBas Harpyska 15 conpoTUBIEHUs Tennonepeaade HacTuna nona Ryg = 0,12 M%°C/BT

Temneparypa neperpesa, °C
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AuarpamMma 6. Tennosas Harpyska Ans conpoTUBNEHWUA Tennonepeaaye Hactuna nona Ry = 0,14 M2-°C/BT

Temneparypa neperpesa, °C
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Auarpamma 9. Tennoeas Harpyska ansa cConpoTUBNEHUs Tennonepegade Hactuna nona Ry = 0,20 M2 °C/BT

Temneparypa neperpesa, °C
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