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NPEAUCJTIOBHE

[lpon3BojicTBeHHRe NOMEIUEHHS C BJAAXHHIM H MOKDHM peXHMaMH
cocraBasior oxoao 30 Y% o6mero o6beMa NpPOMBILLIEHHBIX 3TAHHMIL

Orpaxpaoliie KOHCTPYKUMH TAKHX 3AaHHWH HAaXOASTCS B TsXKe-
JLX YCJOBHAX 3KCIyatannd. BHCOKOe BJaarocoiepiXaHue MaTepuazia
CTeHbl, arpeccHABHas HJH cJaaboarpeccHBHass NPOH3BOJCTBEHHAs cpela
M nepeMeHHass BO BpeMeHH TeMIepatypa HAPYXKHOIO BO3AYXa NPHBO-
JAAT K GbICTPOMY pa3pyLIeHHIO HapyXkKHBIX CTeH 3JaHHH U CHHXKEIOT UX
AoaroseusocTh. HarypHble HCCeOBAaHHS IMOKA3aJH, 4TO BJArOCOAEp-
JKaHHe MaTepHasa CTeH OKA3BhIBaeT CYLIeCTBEHHOE BJHSHHE Ha CKOPOCTh
paspylleHHs: 4eM Bblle BJArocojep)kKaHue Marephala, TeM OwicTpee
NpoTeKaeT Npolecc pa3pylleHHs HAPYXXHHX CTeH. Ha peMOHT TakHMX
31aHHH €XerojHo pacxomyercd OKoJo 2,5 Mupa. py0l., Goabluass yacte
KOTOPHX NPHXOAHTCA Ha OrpaKAalollHe KOHCTPYKIHH.

OAn¥M M3 HanpaBJeHHH N[O MOBHIUEHHIO JOJIOBEYHOCTH HAPYHK-
HBIX CTeH 3JaHMA C NOBHIIEHHOM BAAXHOCTbIO BO3JyXa sIBJAsSieTCS YCT-
POACTBO BeATHAHPYEMBIX BO3AYUIHBIX NpocJoeK, o0ecneddBaIOHX 3¢-
(eKTHBHYIO CYINKYy MaTepHajos cTeH. HarypHnle HCCOeXOBAHHS BEHTH-
NTHpYyeMHX CTeH DEKOHCTPYHDOBAHHBIX 3AaHHI NOKa3aJH 3HaYHTe/]bHOe
CHHJXEHHE BJIarocoAepxKaHus MaTepHana (xepam3nTOGETOHA) CTEH.
JKCenAyaTalHst 3THX 3RaHHA B TedenHe IecsTH Jer (e3 PEeMOHTOB Ha-
PYXKHWX CTEH SBJSieTCs HaJeXHbIM NOATBEpAKAEHHEM MOBBHIIEHHH 10J-
FOBEUHOCTH OrpaKAAIOWHX KOHCTPYKHMHA INpH HX BEHTHIHDOBAHHH B
3JaHHSX C MOKpPHIM pEeXHMOM.

TenjoTexHHYeCKH#t pacuer NAapaMeTpPOB BO3AYWHOH NPOCHOHiKH B
HAPYXKHHX CTeHax OOWYHO OCYIIECTBJASIETC IO METOAMKE, OCHOBAHHON
¥Ma CrauHoHapHO# Temno- H Baaronepeiave. OMHAKO BJAXKHOCTHHIE
HpOlEeCCH, MPOTeKaloIlHe B OrpaxKAalMHX KOHCTPYKUHAX 3MaHHA C
BHICOKOfi BJIaJKHOCTBIO BO3AYXa, SIBJAIOTCS CYUIECTBEHHO HECTALMOHAD-
HbHIMH, YTO M YYHTHIBaeTC B HACTOALIHX PekoMenaanusx.

B Pexomengauusx npoBeleHH pacueTh TelJIOpH3HYECKHX Mapa-
METPOB BEHTHJHDYEMHX HApyXKHHX CTeH, 43DOJHHAMHYECKHX HapaMer-
pOB BO3AYLHIBIX NIPOCJAOEK H CBS3aHHHX C HHMH BO3AYXOBOJAOB, oGec-
NEYHBAOIIX HX BEHTHJHpoBaHHe. JIaHH TaKXe PEKOMEHJAANHH H 0O
KOHCTPYHPOBAHHIO BEHTHJAMPYEMHX CTE€H C NPOCJONKaMH HJIH KaHaJja-
MH, DACHOJIOXKEHHHIMH KaK B HApYXHO#, TaKk ¥ B CpPelHeHd HX uacTHix.

M3pectHble cOOCOOLI BeHTHJAWDOBAHHA: HAPYXHBIM  BO3AYXOM 32
CYeT TpaBHTAUHOHHOIO MNepenajza HAaBJeHHA (ECTECTBEHHOE BEHTHJHMPO-
BaHHE) ¥ NOAOTPETHIM BO3AYXOM NpDH MEXaHHYECKOM BEHTHJIHPOBAHHH,
9KOHOMHYecKH leJjecoo6pasubl. [leppuifi cnoco6 BeHTHIHPOBAHUA MO-
XeT NpHMEHATbCS IS Jo6oro THIA 3AaHHHA, OXHAKO OrpaXKAaiouiHe
KOHCTPYKIHH NOJKHH OHTb MHOTOCJHOMHHMH € HCHOJb30BAHHEM B HHAX
3¢@peKTHBHLX yTenJHTeNeld, 00NajaloUUX BLICOKHM 3Ha4YeHHeM KO3(-
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duUHeHTa NapoOnpOHHIAEMOCTH M NPODHIMPOBAHHOTO 3alIHTHOrO 9K~
pana Ha OTHOCe C Hapy:KHO# CTODOHH OrpaxAeHHH.

MexanHueckoe BEHTHJIHDOBAHHE LEJeCOO0pa3HO HCIOAL30BATH B
34aH4AX C BHICOKMM YDOBHEM TEXHOJOrHYECKOI0 TEMJIOBMAeJeHHs C
lIpIMeHeHHeM peKyIepallHd TeIlJIa BeHTHJAANHOHHBIX BbIﬁpOCDB AJsa 1o-
Jdorpesa H TakuM o0pa3oM BHICYUIMBaHHSI (NOHUXKEHHS OTHOCHTEJb-
HOR BJ3XHOCTH) HAPYXKHOrO BO3JyXa, NOAaBAEMOTO0 HAa BXOJX BEHTH-
JRpYEMBIX BO3AYWIHHX NpOC/IOEK HJ¥ KaHanos. [Ipw MexanHueckom
BEHTHJIMPOBAHHH NPOCJOHAKH 06pasyloTcsi JHOO ¢ BHYTPEHHER CTOPOHH
¢ MOMOILbI0 3KpaHa Ha OTHOce, JHGO B cpelHel YacTH OTpaxialoller
KOHCTPYKIIMI TpeHMyllecTBeHHO B (opMe KaHanos. B Pexomenzanusx
paccMaTpuBalOTC pacueT H KOHCTPYHPOBAHHE BeHTUJMPYEMBIX CTEH C
pacrnoJioXKeHHeM BO3LYLIHBIX NpOCJAGEK B HX cpelHei vacTH. Jlas meu-
THIHPYEMBIX CTEH C BO3AYIIHOH NpPOCJCHKOH, PACHOJIONKEHHOH ¢ BHYT-
peHHell CTOpOHWBI, NPEeACTABJIeH TOJbKO HUX TenJodH3HUecKHli pacuer,

PekoMmenfaunu paspaboraust HUHC® Tocctpos CCCP (xannuaa-
TH TexH. Hayk B. H. JIykpanos, A. ®. Xomyros, uux. 0. K. Ilonosa)
comecTHo ¢ LIHHHIIpomaaanuit Tocctpos CCCP (kaHA. TexH. HAayK
B. H. Makapues, B. B. MMonoMapesa, uux. A. H. 3ssaraua).



1. OBILHE NOJOXEHUSA

1.1. PexomeniauMs npeiiHasHayeHs! AJs NPOEKTHPOBAHHS BeHTH-
JHPYEMBIX DNPOMBIULIEHHBIX 312HKA ¢ BJAXKHHM HJH MOKPBHIM pEXHMOM
nomellendii. MoKpoii M BJAXKHBIA peXKHMH 1IOMelleHH{i OIpelensior-
¢s B coorsercTBHH ¢ Ttab6a. 1 CHull T1-3-79** «CrpoHrtenbHas renJo-
TEXHHKa».

1.2, OcHOBHBIM KOHCTPYKTHBHHM OTJM4HEM BEHTHJHPYEMbIX CTEH
AABASETCA WaJH4YHe BO3AYUIHON TNPOCJAOHKH, obecneunBamouleii stdex-
THBHO® YyJanesHe H36LITOUHOH BJArH H3 CTEHOBLIX MaTepHaJOB, 4TO
7I03BOJISIET  NOBBLICHTL  10JFOBEUHOCTb KOHCTPYKIHHA cTeH 3JaHHHA C
BA2XXHBIM HAY MOKDHIM DPeXIMOM.

1.3. Pacuer BeHTHUJHDPYEMHX CTel NpH HX NPOEKTHPOBAHHH AOJIKEH
BKJIOYaTth B cebs:

Puc. 1. Cxembi cTenm ¢ pasjHYHBEIM PpacnonoxkKeHHeM BO3AYUIHOH Mpo-
CNOHKH

a— I-ii THN — BO3AywWHas npocaoHKa CHapyxH YTenanteas; O6-—2-f T~
BO3AYVIIHAA Npocioifika B TeMJ03aIfHTHOM cloe; 6-—3-A THN — BO3AYIIHAS
npociofika ¢ BHYTpeRHAel CTOPOHB CTEHBl MeEXALYy TeMJ03allHTHBIM CJI0eM H
9KpPaHOM;

1 — 3aIMATHBIA MeTaNJHUeCKHA 3KpaH; 2 — BOsAylWIHas mnpocaofika; 3 — Ten-
JIO32UIHTHBIA cJoil, 2-T0 H 3-TO THHOB ONHOBPEMEHHO ABASKWOLIHIACA HECYDIHM

3/IeMEHTOM C1€Hbl; 4 — HeCYINHHl 3JeMeHT CTeHhl, 5§ - Hapy>XHblil 3alUTHHHA
chof
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onpelenende TpeGyeMoil TOJIIMNLI 3JEMEHTOB CTEHBl H3 YCJOBHIi:
HeBHIAaJEHHs KOHJEHCATa HA e€e BHyTpelHeld NOBepXHOCTH H obecre-
UeHHS 3KOHOMMUECKH LeJeco06pasHOro cOIPOTHBJIEHHs TeMJoNeperaye
creHn (B coorBerctBHE co CHull II-3-79%*);

pacyer mapaMeTpOB BEHTHJIHPYeMOfi BO3AYIIHOH INPOCJOHKH,

1.4. B NPOMBIULIEHHBIX 3A3HHAX C BJAXHBIM HJH MOKDBIM DEeXH-
MOM cJlelyeT TPUMEHATb CTEHH ¢ HapYXHHM pacCHOJOXKEHHEM 3KpaHa
H eCTeCTBEHHBHIM BEHTHNUPOBAHHEM BO3AYIUHBIX IIPOCJOEK HJIH KAHAJOB
HapyXHHM Bo3xyxoMm (puc. 1, a). B 34aHHAX ¢ BBICOKHM YpOBHEM
TeXHOJIOPHYECKOro TeMJIOBBbIAENEHHS  TUPH COOTBETCTBYIOIIEM 3KOHOMH-
ueckoM OGOCHOBAHHH JONYCKAaeTCs NpHMeHenHe TAKKe ABYX ADYTHX
THOB CTEH C pPAacHoOJOMKEeHHeM MPOCAOMKM HJM KAaHAJOB B HX CpeAHe
gyact (puc. 1, 6) uaum skpaHoM c BHyTpeHHefi cTopoHnl {pHc, 1, g).

1.5. BeHTHUJIHpyeMHe CTeHH pEKOMeHAYeTCH NpPOeKTHPOBaTk B CO-
OTBETCTBHH C OCHOBHHIMH nojoxeHusmH raas (CHull 2.03.01—84),
«beronubie H  XKeJe300eTOHHBIE KOHCTpyKunu», CHuIl II-3-79**
«CtponrenpHass TtennotexHukas, CHull 2.03.11—85 «3ammura cTpou-
TeNbHMX KOHCTPYKLHE or Kopposums», CHuIl 2.01.02—85 «IIpoTuse-
noxapuble HopMbi», CHull 2.01.07—85 «Harpysku u BO3ZeHACTBHAY,

CHulIl 2.09.02—85 «IIpou3BoiAcTBeHHEIE 3ZaHHS», a TaKXKe HACTOALLHX
peKoMeHaalui.

2. TEMIO®U3HYECKHA U A3PONHWHAMHYECKHA PACYETDI
BEHTHJHPYEMbBIX CTEH NMPH HX ECTECTBEHHOM
BEHTHJIMPOBAHHUN

21.

Temnepatypa HapyxHOro BO3Ayxa ! npHuAMaercs pasHOA
cpeaHeii TeMmnepaType HanboJaee XOJOAHOH NATHIHEBKH, YCTaHaBJHBae-
Mot mo ta6a. CHull 2.01.01—82 ¢ o6ecneuennoctsio 0,92 ajAg co-
OTBETCTBYIOINETO pafi0Ha CTPOHTENBCTBA.

2.2. Temmeparypa f , ¥ OTHOCHTEJbHAX BJAXKHOCTh ¢, BO3AyXa B
HOMeILeHHH YCTAHABJHBAKOTCA B COOTBETCTBHH C HOPMAMH MO MpOEK-
THPOBAHHIO COOTBETCTBYIOUINX 3JaHH{i H coopyKeHmit. [Ipu HaaHuHn
COOTBETCTBYIOIIMX IKCIEPHMEHTANbHBIX XaHHWX M ¢ NPHHHMAIOT-
Cs PaBHBIMH TeMmepaType H OTHOCHTEJBHOH BJAXHOCTH BO3AyXa Ha
ypOBHE BXOAa B BO3AYMIHYIO IPOCTIONKY.

2.3. 3unavende KO3pGHUMEHTA TEMNOOTAAUH o BHyTpeHHed mno-
BEPXHOCTH CTeHbl mnpHHHMaerca no T1a6a. 4 CHull I1-3-79%%,

2.4, 3nauende ko3(hOHUUEHTA TEMNIOOTAAH &  HAPYKHOH MHOBEPX-
HOCTH CTeHH HNPWHHMAaeTcs DaBHBHIM cpeXHeMy KO3DQDHIHEHTY TeIJe-

OTH3YH TIOBEPXHOCTH BO3AYIIHOA NPOCJAOAKH XS 3HUMHHX YCJISBUH, T.e€.
10,8 Br/(m?.C).
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2.5. TpeSyemoe conpoTusJeHHe Temjonepenade RGP caoes napyx-
100 CTEHHl ¢ BO3AYIIHBIMPA NpPOCJOHKAMH HJIH KaHAJaMH, NpeACTaBJ/eH-
HOH Ha pHC. 2, pacCUMTHBAaeTcs AJsl CEUeHHSN Ha ypDOBHe BX0Aa B BO3-
AVIIHYIO npocaofiky no n. 2.2 CHull 11-3-79**.

d)

-4

2

|- 3

Puc. 2. BentHaupyeMas creHa 1-ro THma ¢ 3alMATHHIM 3KPAHOM ¢ Ha-
PYKHOH CTOPOHBI

a — Ha oOTHoce; 6 — NPHKpeLJeHHBM BIOJMOTHYIO
i1 — 3Kpan; 2— ulsensep; 3 — yTeNJHTenb; 4 — GeTOHHas NAHTA

2.6. B moMelleHHsiXx ¢ OTHOCHTENbHOM BJAXKHOCTHIO BO3KyXa
g >80 % HeOOXOAUMO HaHeceHHe C/IOS AONOJHHUTENLHOH NapoM30JIsi-
UHH Ha BHYTPEHHIOI NOBEPXHOCTh HAPYXKHON CTEHH C CONPOTHBJEHHEM
naponponnuannio Rj we menee 0,3 m2-u-Ila/mr. ITpn stom mas pac-
4eTa 3TOH CTEHBL TMPHHHMAaerca ¢, =80 %, a waHOCUMHI{ CJO# mnapo-

M30JIUKE  JoJXKeH 06/1azaTh XopomeR aaresuesr U GHTb

HAOCTAaTOUYHO
HZOJMTrOBEYHDBIM.

2.7. DKOHOMHYECKH UeJsecnofpa3Hoe CONPOTHBJAEHUe TelJoNepea-

ye RSO“' BEHTHJIHPYEMOH CTeHH onpeiensiercs nmo 1, 2.12 uaMenenuit u
nonoanenufi x CHulIl II-3-79*%%

2.8, TouiliHa cJOA, BHWIOJHAIOIIETO pPOJib HeCYUIEro 3JeMeHTa, 3
KONCTPYKUHOHHOIO MaTepHasia Ha3Hauyaercs TaKoOf,

uyr06bl CONPOTHUB-
JgHMEe  NaponpoWHuauKi0  3TOro  caos R 6Ha0  He  MeHee

1,6 m?.q.Tla/Mr, uemy cooTBercTByeT tonmMHa cJOA: B CM H3 TH-
iKenoro GeroHa uaH 20 cM H3 KepamautoberoHa Y, = 1200 kr/m®

Hpumeuannusa: 1. ToamlHHa cI0g Hecyulero 3JeMeHTa XOJKHA
YAOBJETBOPSATH TAKXKE KOHCTPYKTHBHRIM TpeGOBAaHHSM K OTPaXKIEHHIO.

2. TepMHyecKoe cOnpPOTHBJEHHe R, CJOS KOHCTPYKLHOHHOrO MaTepHana
onpeflensercs no n. 2.5 CHull [1-3-79** ¢ yuetom pacyeTHOro macco-
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BOTO OTHOIWIEHHS BJ4rH B MaTepHajie @y, COOTBETCTBYIOILEI0 YCJ/OBH-
sM skcnayatauun A (mo mpma. 3 stoit raasmt CHull). 3. 3navenus

K03()(PHIHEHTOB NAPONPOHHIAHMIO JICTKHX M S49EHCTHX GETOHOB IpH-
HHM2IOTCS PAaBHHIMH !/, OT 3HAYEHH{i COOTBETCTBYIOUIMX KO3((HIMeH-

TOB, - yka3aHHpix B npua. 3 CHull [1-3-79**,
2.9. TpeGyemMoe TepMHUecKOe CONpOTHBJAeHHe 3(PdeKTHBHOro yren-
T
Jaurens R y‘; PACCUHTHEBAETCA NO (opMyJe

RI = RPP—Ry—1/ay—1/ay (1)
H ero 3HaueHHe JOJKHO GHITh HE MeHee DAcCYeTHOTO 3HAUEHHSH R§:°
HafiIeHHOrQ M3 YCJIOBHS, UTO TeMOepatypa f; rpavHiH NpHMHEKaHHA
yTenJuTens K KOHCTPYKUHOHHOMY MaTepHany JAOJIKHAa GBHITb He MeHee

—5°C npu TeMmeparype rapyXHoro Bosayxa ! . Ilpu atoM orHOwe-
Hlle TEepMHYECKOTO CONPOTHBJECHHSA R;‘; Ca0s yTeMJETeNs BeHTHJIHpYye-
MHLX CTEH K HX CONpOTHBJIeHHIO Temsonepeaave RGP He nonXHO GHTb

wenswe RP2C /R'P, onpenensemoro no taGunue.

Tab6auuma

OTHomende MHHHMAIb-| Cpennsas TeMmepatypa sHanbojee X0J0IHOA HATHIHEBKH,
HOro tepMuveckoro {°C

CONPOTHBJIEHNS CA05
yTenaureas
K CONPOTHB.ICHHIO Or—40 Or-—-30 OT-—-20
TemJonepexaue Huxe—40 £0—30 10—20 no—1g | Cebue—10
Rf;af/R}" 0,6 0,55 0,5 I 0,35 0,15

B ¢opmyae (1) k03QPHUHEHTH TEMIOOTAAYH o W @, HMEIT TOT

JKe CMBICH, yTo M B nm, 2.3 H 24, a t, Iy R — COOTBETCTBEHHO B
m. 2.1, 22 u 28

Npuwmeuanne Ecam RoP <RY*, B dopmyse (1) RYP crenyer
samennth Ha R §*.

2,10. PexkoMmeHAyeTcss TNpPHMEHSATh Takoe coueTaHHe 3s(¢dekTHBHOroO
yTEIVIHTEJ S ¢ KOHCTPYKIHOHHHM MAaTepHajioM, NpH KOTOPOM OTHOLIe-
HHe HX K03hQUIHEHTOB NAPONpPOHKIIAEMOCTH Hyps ByoqC YYETOM mpH-
Med. 3 k I. 2.8 6b10 6H He Menee 3:1.

2.11. Tonuna cnoA YTENVIHTENs YCTaHABJMBAETCA DO (opMmyJe

T’
Syr > Ryﬂ Ay, (2)
rae A, — KO3hOHUHEHT TENIONDOBOAHOCTH YTEMJMTENd, IPHHATHIA

8
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no npun. 3 CHuIl II-3-79%* pns  ycnosmit skcnayataund A,
Br/(m - °C).

2.12, Jnupa BOSAYWHOH mpociofikn H mpHHEMaeTcs PaBHOR BHCO-
Te MOMeINIeHHs AJS YYacTKOB CTeHH, He COAEPKAIIHX OKOHHHEIX IIpoe-
MOB B BEPTHKAJbHOM HAaMNpPaBJeHHH, OT YPOBHA DPACHOJONKEHHS TEXHO-
Jorudeckoro 0oGOpYXOBaHHs, SBASAIOMErocss MCTOYHHKOM Bjard, Jlas
OCTaJbHBIX YHYACTKOB C y49eTOM HPOTSAXKEHHOCTH OKOH: OT YKa3aHHOIO
YDPOBHSi XO HHXKHEIO YPOBHS OKHa M OT BepPXHETO YpOBHsA OKHAa XO
KapHH3a KpHILK.

2.13. BeHTHAHpPyeMHe BO3AYHIHHE NPOCAOAKH CO3ZAIOTCA ¢ MO-
MOLUBIO 3AIMHTHOTO 9KpaHa (cM. pHC. 2):

NpoQHIHPOBAHHHIM HJH TJOCKHM JIACTOM Ha OTHOCE OT OCHOBHOM
CTEHH HA PACCTOSAHHH O, NPH CpeAHeR TemmepaType HapyXKHOrO BO3-
AyXa HauGosiee XOJIOLHOH HATHAHEBKH !, muxe —25°C;

NPOGHIHPOBARHHM  JIICTOM BIUIOTHYI0 npi ¢ ot —25°C u cBH-
nfe.

B nocnexmeM ciyuae s obnactu ¢, or —25°C Ao —15°C ycranas-
AMBaercss BHCOTa rogpa .., WHMDHHA yYacTKa MIJIOTHOTO MNPUMBIKARHA
K crene [, He Gosmee 50 MM u wmpHHOR [; rodpa ne menee 200 mm, B
odonactn ¢, cB. —15°C — 8,3, [ He Gonee 100 MM u I; He Menee
150 MM,

2.14. Tomununa 8,, BO3AYIINOA NPOCHOAKH yCTAHABAMBAETCH HA
OCHOBe TNOJIOXKEHHWS O TOM, YTO HAUMeHbUIWA pacxol BO3AyXa U Ha
METp IUMPHHBE HOJIXKeH OWTh He MeHblIe CJaeAylollelf BeJHUHHH:

v> 0,028 +0,0019 (H — 10), @3
rie v — Hu3MepseTcad B M%/c.

H, M — puna BO3AYIIHON NPOCJOHKH MeXZAY BXOAHHM H BBHIXOJ-
HbIM OTBepcTHAMH (miensmu). [Ipy 3ToM MHHHMaJbHYIO TOJUIMHY BO3-
ZywHOil NMPOCHOAKH &, , M ONPERENSIOT C YYeTOM TOJNBKO IPaBHTALH-
OHHOrO J2BJIeHHs (BEeTPOBOH Hamop Ile YUYHTHBAeTCH) no dopmyae
(cv. mpra. 1).

3s1> (0,0640,3/H)y/ (0,06 H+ 0,3) ReZE/(te—tu). 4)
rae R, — compotuBjende M?.°C/BT Temjonepeiadye 4acTH HAPYKHOA
CTEeHH, pacnonox(e}moﬁ Mexay BOSIlyIHHOﬁ MOJOCTbiO H IIOMECUIEHHEM
(R mpaktnueck# paBHO Ry); f,, I, —— TO XKe, YTO M COOTBETCTBEHHO
B mn. 2.1 m 2.2, °C; Zf — cymMMa MeCTHBIX 23POAMHAMHYECKHX COMpPO-
THB/EHHA TEYEeHHIO BO3AYXa.

TomuuHu 652 H bns BO3AYWHOA NpPOCJOAKH YCTAHABJIHBAOT Ha
ypoBHe

6|13 - Baz =1 -2 aBl’ (5

npuuem 9 M onpeaeasiotr no dopmyae (4).

a1’

2 3ax. 546



IprnmMeuanua: 1. MuruMajpHHe 3HAYEHHA TOMIMH By, B,
3,3 YCTAaHABIHBAIOTCA PaBEHIMH cooTBeTcTBenHo 0,04; 0,06 m 0,05 m.
2. Jlaa creH, cojepallux OKOHHWE NPOeMH, TOMUIHHH O, ,339, 353
NPHHEMAIOTCS DABHHME HaHGOMBUIEMY SHAYEHHIO H3 MNOJYHEHHHX.

2.15. CyMMmy aspofHHAMWYECKHX CONPOTHBJIEHHH OIpPEeAe]sA0T RNO
tdopmyse
z E = Eax -+ Enos + Ex + Enos + Eouixs (6)

rae &y Enoss Lk » Epux— YCTAHABIHBAIOT B 33BHCHMOCTH OT NPHHATOM
KOHCTPYKUHH BXOZHHX M BHXOLHHX y4acTKoB (puc. 3).

Ilns atux xoHcTpykumui §,, =057 (npH HalHIHH CETKH Ha BXOAe
C AHBHM cedeHHeM [, . [F> 09); E s =1—15 & . =09 (npx
YaJIH9HH CeTKH, 6e3 Hee — 0,5).

g, onperensior mo ¢opmyne (43) c yverom (44). Ilpu srom xas
YOpOIIEHHA PACYeTOB BTOPHIM CJlaraeMBiM NpaBo#l yacTH ¢opmyan (43)
npenebperaeM.

B nauane pacueroB (cM. mpHJa. 3, mpuMepH | u 2) mpHHHMaeM:

aas H=ot 15 no 30 M ¥, =0,06 M (dx=0.12);
» H=or 3 no 15 M b,; =0,04 M (dy=0,08).

Ilns yBenWueHHs TOYHOCTH pACYETOB PEKOMEHAYeTCH HCIOAb3OBATH
MeTOA HTepallyii, T. e. NOJyYeHHOe 3HAuenue d,, NMOACTABHTL B (op-
Myny (43) H BHOBb IIPOH3BECTH pacyeT.

2.16. Ina oOmeHKH MaKCHMAJbHOH CKOPOCTH BO3LyXa W, . B BEH:
THAMpPyeMOAi BO3AYIIHOA NpOCHOfKe ee pacyeT NMPOH3IBOXHTCH C Y9IETOM
BETPOBOrO Hanopa Mo TIpHJ. 2.

3. TENJIOPU3HYECKHHA PACYET BEHTUJIHPYEMBIX CTEH
NPH HUX MEXAHHYECKOM BEHTWIHPOBAHHHU

3.1. DxoHoMHMuecku ueslecoobpasHee CO3LaBaTh BO3AYHIEYI0 INpOC
JOHKy 2-ro THma (cM, puc. 1, 6) mo cpaBHeHHIO ¢ NPOCHORKOR 3-ro
Tuna (cM, puc. 1, 8).

3.2, INpu BHGoOpe HapyxHoil cTennl 3-To THma pacuer TpeGyemoro
CONpOTHBJIeHHs TenJonepeaade R gPueoGxoauMo nporoants no m. 2.1
CHull 11-3-79%*. HopMarusnuii nepenaf teMuepatypu A4, °C nprus-
Maercs pPaBHEIM

At = tgy — 705 = 0,146 (80 — ¢4ax), 7)
rie t,,, °C, g, % — COOTBETCTBEHHO TeMNepatypa H OTHOCHTENbHAs
BJAXHOCTB BO3AYyXa, IOAABAEMOr0 Ha BXOJ BO3LYIIHOR NPOCHOHKH,

Tpg— TEMIEPATYpa NOBEPXHOCTH, NMPH KOTOPOH [OCTHraeTcst OTHOCH-
TesNbHast BJaXHOCT BosAyxa 80 %, °C; kosddunuenr Tenn00TAAYH

10



Puc. 3. BeHTHUNSIDHOHHBE OTBEpCTHS BXOZAa M BHXOAAa BO3dyXa
a—03— OTBepcTHS BXORa BO3AYyXa; @, 0 — Yy IOKOAA; 6 — Haj OKOHHBIM Iipoe-
MOM; 8 — K KaHaly B MacCHBe CTeHbi, 2 -— IIPH qemyl’marom 3KpaHe; e—K—
OTBepPCTHA BhIXOJAA BO3AYyXa; € — NMOJX OKOHHbIM IPOEMOM; ¥ -— K — JJA BapHaH-
TOB KpOBejb; [ —— CcAHB; 2 — IOKOJb; 3 — KaHaJl B MaccCHBe CTeHH;
BHYTpeHHel NOBEPXHOCTH a, 3aMeHseTCs Ha Koa(duuHeHT TeNI00T-
HauH TIIOBEDXHOCTH BO3JYIIHOH IIPOCJHOHKH T -

3.3. Temnepartypy BO3LyXa f,,, TOXABaeMOro B BO3AYIIHYIO IIPO-

CI0HKY, clefver BHIGHpaTh PAaBHOH pAcyeTHON TeMmIlepaType BO3AyXa

gx it



t B TNOMellleHnH (TeMnepaType BO3/lyXa Ha YpPOBHe DAaCHOJIOXXEHHSA Ma-

UIKH).
3.4. KcadpHuuedT Tenn00TAAYH TNOBEPXHOCTH  NPOCHOAKH &

npunsMaloT pasiaM 12 Br/(M2.°C),

3.5. OTHOCHTEJBLHYIO BJIaXKHOCTb BO3AYXa Pox, %, NOJaBaeMoro B
BO3AYIUHYI0 MPOCJIOAKY, PaCCUUTHBAIOT € YUIETOM TEPMHIECKOro CO-
NpOTHBNEHHs. HapyXHOR wactH crewn Ry M7-°C/Br (no ortHoweHHIO
kK npociofixe), noayuensoro nmo 1. 2.15 CHHIT [1-3-79**, no ¢opmy.e

Pax <80 ~—12 (5~ tﬂ)/(RSK anp)' ®

3.6. MunuMajbHH® pacxoj BO3AyXa, NOAABAEMOr0 B BO3AYIIHYIO

npocaofiky, paBed 0,05 M%/c Ha OXMH MeTp WIHPHHH BEHTHJHPYeMOH

crensl. IIpn 3ajaHMHM TOMUMHH BOSAYUIHON NPOCHOHKH &/, M, HAXOAST
PACUETHYIO CKOPOCTh ABHIKEHHS BO3fyXa w, M/c, H3 COOTHOWIEHHs

w 3 = 0,05. (&)

3.7. Ilpn BHGOpe HapyXKHOM cTeHH 2-TO THHAa pacuer TpeGyeMmo-

ro compotHpaeHHs Temonepexade R P, M2.°C/BT, mapyxsoro cJjos
ocyillecTBasercsa no ¢opmyJae

R} = C+)/ C+D, (10)

P

TR G = (to — tax)/6a5A— 1/3B; a1
D= (te+ 2 tox—3 #4)/(94 B a;); (12)
A= (1—0,0095 ¢5) At; (13)

B = pcp w ¥/H, (14)

rne ¢, 9,— TO Xe, YTO M B I. 3.2 t . t,x — TO XKe, UTO H COOTBeT-
crerHo B m. 2.1 u 3.3; @, —To XKe, uTOo H B 1. 2.3; Af=14,6°C; p,
kr/M®, ¢y, Ix/(kr-°C), w, M/c —COOTBETCTBEHHO NJOTHOCTh H TEIIO-
eMKOCTh Bosayxa mpu {=0°C u ero ckopoctb; O, , H, M— cooTmercr-
BEHHO TOJIMHA ¥ JJIMHA BO3AYWIHOH NPOCTOHKH.

[Tpu pacuete TpebyeMOro CONDOTHBJCHHS R}p HapyXHOro ¢J0s
NPHHATO, YTO BO3AYUIHAsA NPOCAOiKa HEJPT HAapYXKHYI0 CTeHy Tak,
Y10 COMPOTHBJEHHS TemjonepeRaye K, H R; OTHOCATCA Kak Rp:Ry=3:1.

3.8. Pacxox Bo3syxa v, 1OZaBaeMOro B BO3AYIUHYIO [IPOCJOHKY,
Ha MeTp MIHPHHH CTeHH, YCTAHABJWBAKOT Ha YPOBHe

v=1w 3 > 0,1 0,0025 (H— 20), (15)

rne v usMmepsierca B M2/c,
TIpu sToM ToimuHA BO3AYWIHOH TNPOCHOAKH O, onpefensercs no

dopmyae
35 > 0,04 0,001 (H— 10), (16)

rae 8, m H B um.
12



Ecin Brcota H mewpwe 10 M, TonmMua &, npHHHMaercs paBHOR
0,04 m.

CkopocTs BO3ZYyXa @, M/c OHpeleJAlOT H3 cOOTHOWeHus (15).

3.9. PacueTHHe SHAUeHHS TeMIEPATYPH { ¥ OTHOCHTEJIbHOH BJaX-
HOCTH @, BO3AyxXa NPWHHMAIOT DaBHLIMH, COOTBETCTBEHHO TEMNepaType
H OTHOCHTENbHOR B/I2XHOCTH BO3AyXa B NMOMEIIEHHH B 30He PACHOJO-
KCHHsAA MNPOH3BOAAIOHX MAalIHH.

3.10. Temnepatypa BOsmyxa f ., 101aBa€MOr0 Ha BXOX BOSAYWHOA
IpPOCJOHKH, NpHHHMaeTcs pasHOA 5°C,

NMpumeuanne Ecam Temnepatypa HapyKHOro BO3AYyXa BHIlle
5°C, BeHTHJIAHHA OTKJIOY2eTCA H B BO3AYIIHYIO MPOCJOAKY HOLAETCH
HapYXKHHA BO3AYX AJA €€ €CTECTBEHHONO BEHTHJIMPOBaHHS., DTO MOVIXK-
HO OroBapHBATbCSl B TIPOEKTE OIDAXKIAIOMMUX KOHCTPYKUHH 3JaHHA.

3.11. TomuMHH HAapy:XKHOr0 8;, M M BHYTPeHHero 0;, M CJOeB Ha-
XOHAT N0 (opMynaM:

h>M (R’ll‘p__ ljay — 1/"lnp); un
by > kg (3 RIP—1/ag— 1/any), (13)
rae Ay, Ay — KO3QOHIHEHTH TEmJONPOROAHOCTH MAaTepHAJIOB CONT-

BETCTBEHHO HAPYXKHOTO M BHyTpeHHero cnioeB, Br1/(M-°C); a — kKo03¢-
¢HnHeRT TEeNJOOTAAYH HADYIKHOA NOBEPXHOCTH JJs SHMHHX YCIIOBHH,
papmi 23,2 Br/(M?-rpan); @, — KOI(QQUUHMEHT TENOOTAAMH TO-
BepxHocTeli BOSAYMIHOA npociofiku, pasHuf 10,8 Brt/(M2-rpan);

a, — TO Xe, 4TO R B I 2.3.

Npuemeuanue TommHHH HapyXHoro 8; U BHyTpeHHero 3, cioeB

LOJXKHH YIOBJETBOPATh KOHCTPYKTHBHHM TPeGOBAHHSM K O PaXK/EHHIO
STOro THIHA.

3.12. OrnocutenbHyi0 BIAXKHOCTL BO3AyXa @, , %, Ha BXOAe Mpo-
CJOHKH DaccuHTHBAIOT No dopMyne

¢ex™ < 95 exp [0,07 (£5.0— fax)]s (19)
B KOTOPOH TeMIepaTypa XOJOXHOH MOBEDXHOCTH BO3AYLIHON HPOC/IOAKH

Ha ypoBHe ee BHxoja {0 °C, onpepensercst mo Qopmyne

HX)
taux= torx — (faux—tn)/(Ry anp), (20)
rne
R1 bl 61/)\1 + llaH+ lldnp. (21)

* OrHOCHTENbHAA BJAXHOCTH BO3AyXa Pgx , NOAABAEMODO B BO3-
AYWHYIO TNpocaodKy, MAOMKHA OHTh He Ooaee 50 %.

13



3.13. Temneparypy BO3sfyxa Ha BHXoie M3 mpociofku ¢, °C,
HaxoxsaT no Qopmyae
toux = (B+ 12 Ry + 12 Ry~ { [B—(1/2R+
~+1/2 Ry)] tax -+ ta/Ry + #s/Ra}, 22
rae
Ry = ByfAg+ 1/ag+ I/‘znp- (23)

Koapduuuenr B naxomgar mo ¢opmyre (14).

3.14. Jins BeHTHAHPYEMOH CTeHH ¢ KaHajiaMu (puc. 4) pacuer
Tpe6yeMOoro CONPOTHBJEHHS Telonepeaade pr HapyXHOro cJOS TOJ-
WHHOA 8, M ocymecrBadgercs ¢ ydsetoM n. 3.7 mo dopmye

K RIP+ b= exp (— B/R}"), (24)
rae
(4, +4,+63)H
B= l3901:2“’113:; ' (25)
b— (311 + 312+65B) (ts "“'tu) 2
= 30, ¥ 6%0)ox— (h T LMo — (3L 135, F 6508 29

3(4L; + 4l 4 635)a,4
K = = @ T2, 65 )ax — (L F Wt G35 1 63, - 3D

@ Coo @, H ¢ ,a, A At — 10 Xe, uto ¥ B N 3.7; I, 1y, B, —
H3MEpAIOTCH B M, tB, bty B °C.

T'yaduyeckoe pelwleHHe 3TOro TPAHCUEHACHTHOro ypaBHEHHs IIpH-
BEJeHO |HA PHC. 5.

3.1, TeomerpuueckHe mNapaMeTpn BEHTH/HPYEMBIX KaHaJOB oOIpe-
JeNRIOTCA  CAEAYIOWHM ofpasoM. MHHMManbHOe 3HaueHHe [; PaBHO
0,1 M, MaK(UMaibHOE 3HAYeHUe l| m MuHHMAaJbHOe 3Hauyenue [, orpa-
HHUHBAIOTCA KOHCTPYKTHBHHIMH TpeGOBaHHSMH; MaKCHMaJsbHOe [p
pasHo 0,15 M' wupura kanana O, pasHa 0,00 M.

3.16. Pacu:Tubple 3HadeHHs TeMmmepatypn I , °C # BIaXKHOCTH ¢,
%, MOpHHEUMAalOT OO0 o 3.9.

3.17. Pacuernce 3mauenwe TeMmnepatypw BosAyxa f_  °C Ha BXO-
Ze B BOSAYUIRYIO NMPOCJOAKY mpuHaHMaercs no m. 3.10.

3.18, Pacxox Bosayxa v, M2/c, MOA2BaeMOTO HAa BXOJ BeHTHJHDY-
eMBX KaHaJoB, ycraHaBauBaercs dopmynoii (15). CkopocTh BO3AyXa
w, M/c, ONpeAeNsIOT H3 CHEAYIOHIEr0 COOTHOMIEHHS:

w=o/(l;}, n), (28)
rae n, 1/M — KOJHMYeCTBO KaHAJOB HA NOrOHHBI MeTp CTeHH YCTa-
HAB/IHBAaeTCsI NPH KOHCTPYHPOBAHHH CTeHH ¢ ydetom n. 3.15 u paBHo:
-1
n=(+1l) .
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Puc. 4, Cxema pacnoJlOXeHH BEHTHe
JUpYEeMHIX ~ KaHaJOB B  HApYXHHX
CTeHax

Puc. 5. Tpaduveckoe pellleHHe TpaHC-
LEHJEHTHOrO YpPOBHSA

y=b+KR§p = exp'( -—E/Rirp)

P
— — ceMeficTBO KDHBHIX: €Xp (— BIR, )

—— — CeMeflCTBO KDHBHIX: b+KRIp
K=-4,55 Bt/ (M2.°C)

Vo -0,

0,5 A} \ A
B=0,8

b=1, / ﬁ’
) ////_g_w»—
\ \//’9%5-)‘
/-————j__)-

/ 82,2
g,2 g3 U,‘I- 0,5 g6 0,7 0,8 0,9 7
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3.19. Tomumun Hapy:XKHOrO 0, H BHYTPEHHErO 0, CJNOEB HAXOUSAT
no m. 3.11

Ilpumeuanue KoabdHuHeHT Temnoorsauu dnp B BEHTHJIHpYe-
MOM KaHajle ClefyeT npHHUMaTtb paBunM 10,8 Br/(M?-.°C).
3.20. OrHOCHTeNbHYIO BJAXHOCTh BO3AyXa ¢, Ha BXOAE KaHAJ0B
onpefieasior no dopmyae (19).
3.21. Temnepatypy Bosayxa IBHX"’C Ha BHXOJe KAaHaJOB HaXONAT
no ¢opmyane
toux = ta(p + (fax— tSd!)exp[— CH/(pcp wiid; )l (29)

_ll_ —IL__.__._ o [ I .
C= R2 + Rz.__, l/anp + Rl + Rl_l_ BB /)\1 + Rl+63 /)\l_l/aﬂp’ (30)

‘sd':‘lC‘[( 152 T R2-112/an,,) ot

ll l;_! 12
+( R; + Rl—l-ﬁa /A + Rl‘l"ba /ll"‘l/anp )tHJ- (3])

R, maxopsr no popmyne (21), a Ry — mo dopmyne (23); p, ¢p,
w, H—T0 *e, uTo # B n. 3.7; anp,kl — TO XKe, uro ¥ B m. 3.11;
L, 1y, 65—- T0 Xe, 4T0 K B I. 3.14.

4. ASPOOMHAMHYECKHA PACYET BO3[YXOBOJAOB CTEH
NPH MEXAHMWYECKOM BEHTHJIMPOBAHHHU

4.1. PexoMeHxyercss  CJeAylOllas CcXeMa ABHXKeHHs  BO3LyXa
(prc. 6.): BenrHnsTop ! mojaer NMOATOTOBJEHHHH BO3AYX M3 KOJJEK-
TOpa 9 ¢ mapaMerpaMu f,, W ¢y, B Bo3AyXxoBox 2 ¢ wHGepoM 3, na-
Jiee uepes NOJBOAALIMA BO3NYyXOBOx 4 B pPasjaloMIHi KOJIEKTOp § H
BHIXOJHT 4epe3 KaHajbl 6, pacmonoXeHHHe B cTeHe 8, B cOOpHHEA
KOJJIEKTOp 7 M BHIBOAHTCH Hapyxy. BHxoa Bosayxa ocyilecrBiasercs
4HAJIOTHYHO BHIXOAY NpPH €CTECTBEHHOM BEHTHJASAIMH (cM. pHC. 3).

Cnoco6 pa3faud BO3AYXa 1O KaHaJaM ONpPeJeNseTcss KOHCTPYK-
THBHHIMH COOGpaXKeHUsAMH.

4.2. B xopze pacuera OIpelensieTcs pPacxoj BEHTHJALHOHHOIO BO3-
nyxa Ha oauy cucremy V;, M

Vl = UL[, (32)
rie L, — AJuHA y9acTKa BEHTHJHDYeMOX CTEHH, M; U -— YACJbHHI
pacxon, m%/c, onpedensembii no ¢opmyae (15); — AP, — Hamop
BentHastopa, Ila, onpexeasemuit mno dopmyse

AP, = 0,60(, wiax + bpx Pox + G0l +lu®lg),  (33)
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rie [ puxr W gy — KO30GOHIHeHT CONPOTHBJEHHS H CKOPOCTh BO3AyXa
Ha BHIXOJe H3 CHCTEMH; [, ., Wp,— TO Xe, Pa3jaiolllero KOJJEKTOpa;
Ck, ©x — TO IKe, KaHANOB; [ — KO3dHUHEHT CONPOTHBJEHHS WIH-
6epa; w anp — CKOPOCTb Ha BHXOJe H3 audpy3opa BeHTHAATOpA, M/C.
ITotepn maBneHHs B ceru onpefensioTes Iias Hanbosee yAaJeHHO-
ro KaHaja.
4.3. Ckopocts BO3AyXa ©

neaserca Mno Gopmyre

sax M/C, Ha BHXOAE H3 CHCTEMH ONpe-

Wex = 4V/ (T‘dz, K )s (34)

rae d., M — 3KBHBAJICHTHHA THADABIHYECKUE AMaMerp cOGOPHOro Koj-
JIEKTOPa, KOTOpHI paBeH:

d, .=4F/I, (35)
rie F — naomaznp ceueHHss Kananaa, m2; I1 — mnepHMeTp cedeHHS Ka-
HaJja, M.

4.4. CropocTb BO3ZyXa Wp s M, Ha BXOZAE B pasjalomui KoJJIeKTOp
Wy, = 4Vi/nd] (36)

rae d p,, M— SKBHBAJNCHTHH# THAPABAHYCCKHN JQHAMETp  IOABOAS-
IMero KOJJEKTOpa, onpeiensemuit auajornuno d ., no bopmyne (35).

4.5. CkopocTb BO3NyXa @ M, Ha BHxole H3 auddysopa BeHTH-
JTOpa paBHa:

aubds

Wangp = 4V/ ("dimp)y (37)

rae d s M — SKBHBAJICHTHHI! T'HAPABJHYECKHH AHAMETP BHXOJHOTO
orBepcTHa  auddysopa.

4.6, KosdouuueHTH  a3pOAHHAMHYECKOTO CONPOTHBJGHHST  {oo.o
Cpexs Cxs L ONpPENENINIOTCH B 3aBHCHMOCTH OT PEeXHMa TeWMeHHs, Lle-
POXOBATOCTH KaHAJOB H HX FeOMETpHH.

4.7, T ,.x OTIPEAENseTCH C YueTOM MoBOpoTa moToka Ha 90° Bme-
3QMHOrO pAaCWHpenHs [ ,,x =4—5.

4.8. Kosdpuuuent MecTHOro CONPOTHBJEHHS KOJMIEKTOpa olnpefie-
J15ieTCA 3aBUCHMOCTHIO,

4. = (0,788K 40,0205 +0,115F, ,/F , — 0,138 —

—0,353AF, /F, ,—0,097!, (38)

rae
A= ——_f,_——_—" ’ (39)
V0.6 +{F/Te. o
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B=1—Fy/Fp.x — X03pO}HIHUEHT CTemeHH CYXeHHs

pasjialolmiero Kkauaza; (40)
T=FulFp (41)
—fc. k= Fx/Fe (42)

rae F— nuomans xanana, m% Fp . — Tuomafb paspaiilero KaHa-
na, Mm%, F,,— naomaap c6opworo kawana, M2

4.9. ¢, ~— moTepH 12BJEHHs HA TPeHHe B NPAMEIX cBOGOIHHX Ka-
Hajax OnpeflesfioTCS MO QopMyJe

x = A [dy, (43)
rae A -— Ko3hGHIHEHT CONPOTHBJEHHS TpeHHIO; H — BHCOT2 KaHa-
JIOB, M; aVK — IKBUBAJIEHTHHH THADABJHYECKHH AHAMETp KaHaja, M.

4.10. [das Tpy6 KpYrioro ceueHMs IpH TYpOYJIeHTHOM peXHMe
KoaduLHenT K pAcCUHTHIBAETCH IO NPHOJMMIKEHHOH GopMyae:

T =0,11(A -+ 68/Re)*>, (44)
rlle A — OTHOCHTENBHAS WIEPOXOBATOCTb TPYG (A = A/dy);
A — wepoxoBaTocts Tpy6, 3aBHCsAlllas OT MaTepHasa Tpys;
Re — «xpurepuit Peiinosbaca (Re=wd/v ).

Ins Tpy6, BHIIOJHEHHHIX B XeJje306eTOHHBHIX maHeaax, A=2,5 MM,
ans  GeToHHHX Tpy6 A=3—9 MM ¥ T. L
Jna Tpy6 HekpyrJoro nONEPEYHOro CEeYEHHS —

)\u = _a-)\- (45)

HOas Tpy6 NpSMOYrOABHOTO CeYeHHS anp=1,0—l,1; I KBajpare
HOro ceveHHs a=10; Ana nnockod wemn a ;=11

4.11. Tlpn masMuuu APOCCENBHHIX 3aJBHIKEK KO3(pUIHEHT THApaB-
JIMYECKOTO  CONPOTHBJEHHS BO3PAcTaeT Ha BEJHYHHY [ 1p° Kos¢ punu-
€HT MECTHOTO COMpPOTHBJIEHHsI mubepa ;np=1,3.

4.12, TlpoM3BOAMTEJIBHOCTR  BeHTHIATOpZ V= yCTaHaB/MBaeTcs
pasroit 1,1 V.

4.13. TIpy ycTaHOBNEHWH NepHMeTpa L BeHTH/MDYEMHX CTEHOBHIX
orpaxJeHHii HeOGXOXUMO Y4YHTBIBATh, YTO JJHHH YYacCTKOB C OKOH-
HbIMH TIpOEMaMH JOOJKHH OBITh  YABOEHBL

4.14. B 34BHCHMOCTH OT NOJYYEHHBX pacueTom BemHunH V
u AP, ycranaBiumsaerca HeOGXONMMHR BeHTHASTOD, Kak mpaBuiao I1l4-
70 Ne 8,

4.15. TeoMeTpuueckast (GOpMa BEHTHJASANHOHHLIX KAHAJAOB B CTEHE
YCTaHaBAMBAGTCA N0 BO3MOXHOCTH NpaBHabHOH dopMm  (KpyrJoi,
OBa/IbHOM, NPAMOYTOJBHON).
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Il;ockHe TOBEPXHOCTH KaHajla cAeAyeT ODHEHTHPOBATh BIOJL ma-
HeAH H pacriosiarath OjuMiKe K HApyXHOH CTee.

5. KOHCTPYHPOBAHHE BEHTHJIHPYEMDBIX CTEH
NPH UX ECTECTBEHHOM BEHTHJIHPOBAHHMU

5.1. IIpn ecTeCTBEHHOM BEHTH/IHDOBAHHH CTEH HeJeco06pasHO NpH-
MEHATb MHOIOCJHOHHYIO KOHCTPYKIHMIO, COCTOSILLYI0 H3 OCHOBHOH CTEHB!
H HapyXHOro 3KpaHa.

5.2, OcHOBHas CTeHa BHNOJHAETCA H3 ABYXCJAOAHBHIX MNaHeJed,
06beAUHAIOMUX HeCYWIMA OETOHHH CJO0# M TEVIOH30JHpPYIOUHMI,

5.3. TexHosOTHs H3rOTOBAEHHH JABYXCJAOAHHX TNaHeJell  JOMXHA
ofecreyHBarb HANEXKHOCTb KpPeNJeHHs YTEIUHTeNAss H COXPAHHOCTh Ka-
YeCTBA TEMJOH3OJHPYIOILEro CJOs.

5.4. Hecymyoo u9acTb ABYXCJOHHHX naHeJefi cJeAyeT BHINOJHATD
H3 KOHCTPYKIHOHHOTO THKenoro GeTOHAa MJH JErkoro (HampHMep, Ke-
pamaurToGerona).

5.5. Pacuer MHOrocJOHHOR NAHeNH BLINOJIHAETCA € yueToM pabo-
TH TOJbKO BHYTPeHHell »eJe300eTOHHOH NaHeAH KaK IIHTH, ONEpTOi
no GaJouHofi cxeMe Ha JBe ONOPH B MeCTax KpeIIeHHR K KOJIOHHAM
Kapkaca,

5.6. Temnou30JHPYIOIHH CJOR ABYXCAOAHEIX NaHede#t HeoOXOaH-
MO BHIOJHATh B COOTBeTCTBHH C m. 2.10 u3 3¢eKTHBHLIX KpPymHONO-
PHCTHX MAaTepPHA/IOB HJIH MHHEPAJIOBATHHX NJHT ¢ KO3GQHUHEeHRTOM
naponponHuaeMoctd He MeHee 10.10—2 mr/(M-u.Ila) ¢ noaHOcTBHIO
e Gosee 200 kr/M®, TosmMHZ cJ0S YTEIVIKTENS YCTAHABJHBAETCA
pacgerom no m. 2.8. u 2.11.

5.7. Kpennente ABYXCJOHHEIX TNaHejefi K Kapkacy 31aHHA, a Tak-
iK€ TODH3OHTaJbHHE M BepTHKaJbHHE WBH CJAeAYeT BHIIOJHATbD B CO-
OTBETCTBHH ¢ JCHCTBYIOIMMH THMNOBHIMH cepusMn (cepus 2.432-2).

5.8, VsrotosiieHHe MHOTOCTOAHBIX BEHTHJIMDYEMHX CT€H C 3KPAHOM
cleiyeT BHNOJHATL B CJHeAylOUlell NOCTeN0BAaTENbHOCTH:

H3TOTOBJICHHE JABYXCJIOHHOH NaHEeJH;

YCTAHOBKA KpENeXKHHX JIEMEHTOB JJI1 MOHTAaxXa 3KpaHa;

KpelJieHHe HAapyXHOro SKpaHa,

5.9. KpemexHue 5JeMEHTH MHOrOC/JOMHEIX BEHTHNMDYEMHX TnaHe-
Jefi, OCYecTBJSIOIHEe CBSI3b OCHOBHOM CTEHH C HAPYXHHM OSKPAHOM,
He [OJXKHH TNpeNATCTBOBATH CKBOSHOMY BEPTHKAJbHOMY ABHIKEHHIO
Bosayxa (pue. 7).

5.10, Kpenexurle sAeMEHTH JHO/KHH GOHITb DAaCCUHTAHH Ha pacTs-
JKeHHe H Ccpe3 C YYeTOM BJHSHHS OTPHIATEJbHOTO J[AaBJEHHA BeTpa,
HMEIOIIer0 HampaBjieHHe OT NOBEPXHOCTH NPOAOJBHON CTEHH H INOJIO-
JHTENbHOIC [aBJIEHHS, HampHMep, Ha TOpell 3L3HHS, BHI3HBAIOLIErO
BO3AefICTBHE TODH3CHTAJBHHX CHJ BAOJL NPOROJLHOM OCH 3LaHuL,
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Puc. 7. CxeMul ofecneueHHs] HENpepHIBHOCTH BO3AYIIHOIO IOTOKa B
BEHTHJHPYEMHEIX CTEHAX

@ — MHOrOCJIOHHBIX €O CIJIOWHOA BOSAYWHOR NpPOCHOfiKofi; 6 — OAHOCHOAHRX
¢ KaHajgamu, ] — GeToHRas NNHTa; 2 — YTENAHTENb, S— BO3ZYIIHAdA NpoCaoiKa
nan xaHan; 4 — HapyXHbI SKpaH; 5 — JIeTrKHIl uJH SYeACTHIA GeTOH; 6 — KaHax

5.11. B KauecTBe MaTepHajIOB JJf KpeNeXHHX 3JeMEHTOB MOTYT
6HTb pPEKOMEHAOBAaHH TrHYTHE CTaJbHHe NpodUIH ¢ AHTHKOPPO3HOH-
HOM 3aUIMTON M JepeBSHHHE aHTHCENTHPOBAHHHe GDYCKH,
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Puc, 8. AspoauHaMHuueckHe CXeMBl BEHTHJHPYEMHX CTeH

@ =~ PH DAaCNOJIOKEHHH CTEHH ¢ HaBETPEHHOH CTOPOHBI; 6 — NPH PacNoOJOXEHHH
CTE€HBl C 3aBETPCHHOH CTOPOHBI; 8 — C HECKOJbKHMH MeCTaMH BXOAa H BHIXOAa
BO3LAYXa; 2-—C BeePHbIM BHIXONOM BO3AyXa; [ — CTeHa; 2 — BO3AYLIHASs NOPO-
CAOAKa; 3 —9KpaH; 4 W § — BXOAHOE M BBIXOLHOE OTBEPCTHSA

5.12, Hapyxkuue skpaHbl BEHTHJHPYEMBIX CTeH AOJIKHB obecre-
YABATH CO3AaHHE BO3AYLUIHOTO 3230pa H NPeJOXPaHsTh CTEHY OT aTMO-
cthepHBIX BO3ZefAcTBHA., B CBA3M ¢ 3THM 3KpaHH HOMKHH 0OJaAaTh
CJAeIYIOIMMH Ka4eCTBaMH:  BJATOHENPOHHILAeMOCThbIO, KOPPO3HOHHOH
CTOHKOCTbIO, CIOCOGHOCTBIO BOCTPHHHMATb BETPOBBle HATPY3KH.

5.13. Kpenjenne HapyXHOTO 3KpaHa K OCHOBHOH cTeHe chepyer
BBIIOJHATh BIJIOTHYIO HIH HA OTHOCE B COOTBETCTBHH ¢ nm 2.12—
2.14.

5.14. Ina 3KpaHOB BEHTHAUPYEMBIX CTeH H3 BHIIyCKaeMHX B Ha-
cTosililee BPeMs JIHCTOB MOIYT OHTb PEKOMEHAOBAHMI:

HpOCl)HJIH CTaJibHble OIHHKOBAHHBEIE THYTHE C TD anelnHeBH AHOA
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Puc. 9. Yanul conpsixeHHI BEHTHIH-
pyeMOA cTeHH KaproHHON (abpukH

1 — xocThab, war 1000; 2 ~ MetasnauyecKH
3KpaH; 3 — xoMnJaekcHas CTEHOBas 11aHe)b;
4 — ynnoTHAwUlas TNpPoKAagxKa; &5 — 6pYycoK

AepeBsHHbIA AHTHCENTHPOBAHHBIA TOJIUIHHOR \
40 mm I =100 mm, mar 1000 \
¢opmoit ars cren Mapok: C-50-749
(TY-34-13-5914-79) u C-44-1000 (TV
67-199-78):

acGecTOLeMEHTHRE BOJHHCTHE JiH-
cta (FOCT 16233—77%).

5.15. B cayyae arpecCHBHOrO BO3- |
Aeficteua  armocepH  NMPOMILIONUIAA- |
KH NPOQWIHDOBAHHHE CTaJbHAE ONHH- |
KOBaHHHE JHUCTH Heo6XOJMMO NpHAMe-
HATh OKDAUIEHHHIMH C JBYX CTOPOH, / B
a ac6ecTOLEMEHTHHE JHCTH — NOKPH- |
THSMH NEPXJOPBHHHJOBHIMH 3MallsIMH
(TOCT 6993—79*) wam KpackaMu
(TOCT 7313—75%*).

5,16 YcranoBKa HapyXHOro [po-
¢unupoBaHHOr0 3KpaHa OCYINECTBJA-
eTcsl mocjTe MOHTama OCHOBHOA CTEHH
K DPOJOJAbHHM KDENeXHBIM 3JeMEeHTaM
¢ maromM He Goinee 400 MM njas Me-
TAJNUYeCKOro SKpaHa H 250 MM pas
ac6eCTOIXeMEHTHOT O,

5.17. 3a6op W BHNYCK BO3ZyXa B
npocJsofike CJAeAyeT OCyIeCTBJATH KOH-
CTPYKTHBHBIMH MEDOUPHATHAMH, TO3BO-
JAOWKUMH  TPOH3BOIAHTL  BO3AYX000-
MeH mo Bcefi BHCOTe BEHTHAHPYEMOR
crenn (pme. 8).

5.18 Bxon BosayxXa B NPOCAOHKY
PCKOMEHLYeTCs YCTpauBaTbh B HHXKHER
4acTH 3/lJaHHA Ha YpPOBHE YCTaHOBKH OGODYAOBaHHMS, BHACJMONMEro H3GH-
TOUHYI0 BJIary, a BEIXOX B mapamnetHofi uwacte na BHRcore 0,5 M or
KapHH3a KDHIIA.

5.19. Pasmepn oTBepcTHi BxOJia M BHIXOA2 B BOSAYWIHYIO NpoO-
CJAOHKY JAO/OKHEL COOTBETCTBOBATHL (OHITh HE Meuee) pacueTHof Toa-
ILHHE BO3AYIUIHOH NPOCTOHKH B COOTBETCTBHH ¢ I. 2.14,

5.20. B y3nax upHMBIKAHHA OKOHHHWX MPOEMOB K BeHTHJHPYEMOH
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crede HeoOXOIHMO TPeAYCMOTPETb BHIXOJ BO31yXa IIOL OKOHHWM IpoOe-
MOM H BXOJ BO3JAyXa HAaJ OKOHHHIM npoemom (pHc. 9).

5.21, B y3ne NpPHMHKAHUH BEHTHANDPYEMOH CTEHH K NapaneTHoOH
9acTH HauHboJee NeNecoodpa3HO OpPraHHZORATh BHIXO] BO3ZyXa «Beep-
HOoro» muma (puc. 9).

6. KOHCTPYUPOBAHHUE BEHTHUNHUPYEMBIX CTEH NPH HX
MEXAHUYECKOM BEHTHJIHPOBAHHHU

6.1, Ilpn MexaHHYeCKOM BEHTHAHPOBAHHH CTEH pPAUHOHAJIBHO IpH-
MEHATb OAHOCJOMHHEe GeTOHHHE NaHeJH ¢ KaHaJaMH HA BCIO BBHICOTY
naHeaH.

6.2, TIpoexTHpoBanMe OLHOCAOHHHX BEHTHJHPYEMHX mnaHesdedl c
KaHanaMa 1eseco06pa3Ho BBINOJHATH ¢ COOMIOJeHHEM C/eAYIOWHX oC-
HOBHHIX TpebOBAHHM:

TOYHOI'0 BHIIOJHEHHS TeOMeTPHUeCKMX pa3MepOB KaHajoB H pac-
CTOSIHHE MeXAy HHMH B cooTBercTBMH ¢ 1. 3.15.

TIPHMEHEHHs NJMHHOMEDHHX BepTHKaJbHHIX [aHesnedl (HanpHMep,
6 uam 12 wm).

6.3. JnuuHOMepHHE OXHOCJHOHHLIE BEePTHKAaJbHbLie TAHEJH ¢ KaHa-
NaMH JOJIKHH OHTb PACCYHTAHB HAa M3rHO H3 IJIOCKOCTH OT TOPH3OH-
TaJAbHON BETPOBOH HArpy3KH, a TAKXe Ha MOHTAXHYI0O H 3KCIUyaTa-
LHOHHYIO HArpy3KH.

6.4, Kananu B ORZHOCJAOHHHIX NAHEAAX CJHEAYET BHINOJHSTH HPAMO-
YrOJBHOIO CEYEHHS] ¢ 3aKPYIJICHHHMH BePIIHHAMH WJAH SJIHOTHYECKOTO
CeUYeHHS, C pacCloJOXKeHHEeM HX II0 CeYeHHI0 NaHeJH B COOTBETCTBHH C
puc. 10.

6.5. Ilnsa OMHOCAOMHHIX IaHeNeH ¢ KaHaJjaMmu nesecoob6pasHo npH-
MeHsITb JIErKHe KOHCTPYKUHOHHHeE GeTOHBL.

6.6. BenTHaHpOBanHe CTeH ¢ KaHAaJAaMHM NPOH3BORUTCA € NOMOLLBIC
pa3falomHuX W COOPHHIX KOMIEKTOPOB, COEAMHEHHHIX C KaHaJaMy
(puc. 11).

d)

»V.'“:- A o6 - .g&n v
S| Fe o o098 Qa2
WS RS (o e - Q3N
Q_;_J'_°. D) < ‘B.°Qo‘,' .
31102 .'0.'0; 0% 0},
%‘ . ~|QQ.° . j o ety L _‘.):

Puc. 10. CxeMbn pacmojoOXMeHHs KaHAJOB B OAHOCJAOAHBIX BEHTHJAHDY-
eMbIX CTeHaXx
a, 6 — OfHOCNORHBIX
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Puc. 11. Kanane co cGOpPHHM H pa3jaiolliM KOJJIEKTOPOM
1 — Karan; 2 — pa3’faloUHii KOMIEKTOP; 3 — cOODHBIft KOJMJIEKTOp

6.7. PaspaomHii KOJJIEKTOD COEIHHAIOT BO3AYXOBOAOM C BEHTH-
aatopom. IloaBoasiuufi AoJykeH OunTh 060pyAOBaH wWMOEpOM XJsa Ha-
CTPOHKH CHCTEMH HAa DACUETHHHA pacxoX BO3Ayxa (cM. puc, 6).

6.8. Pasmaomuil KOJJIEKTOD NPEANOUTHTeJbHee BHIIOJHATH B BHAE
KaMepH CTaTHYECKOro JaBJeHHf, obecnedHBaiomeil paBHHe CKOPOs
CTH BO3lyXa Ha BXOJe B KaHaJH, T. €. PaBHOMEPHYIO pa3jady BO3AYy-
Xa N0 KaHajaM.

6.9. B ciyyae HEBO3MOMKHOCTH NO KOHCTPYKTHBHHM COOGPAaXKEHHAM
TIPUMEHEHHsT KaMepel CTATHYECKOTO JaBJieHHWsT paBHOMepHas  pas-
Jaya Bo3ayxa obecleuHBaeTCs NMYTEM YCTAHOBKM 11Aaf6 Ha BXOJe B Ka-
Hajsl HJH  JAPOCCENIbHBIX  3aJBHMKeK.



NPHIOXEHHE |
Pacyer MMHMMaJbHOH TOJUIMHBI BO3JLYIIHOH NPOCIORKH

Hsmenenue mnoTOKa Temna, NEepPeHOCHMOTO BEHTHJIUPYEMEIM BO3AY-
XOM B Npocsofike WHDHHOH 6 , M, CO CKOPOCTHIO BO3AyXa W, M/C paB-
HO H3MEHEHUIO NOTOKa TenJa, MNepeHOCHMOro qepes BHYTPEHHHX’K H Ha-
PYKHHH CJIOH BEHTHJHDYEMOH HADYXKHOH CTeHH B HANpaBJeHHH, nep-
NeHAHKYJAADHOM HAaNpaBJEHHIO BO3AYIUHOIO IOTOKA

pc, wd, dt=[(t, —t)/Ry— (t—talRy] dH, (n

tie p, Kr/m®; ¢ p? INx/(xr-°C), di, °C — cOOTBETCTBEHHO IJIOTHOCTD,
yAenbHas TeNNIOEMKOCTh M H3MeHEHHe TeMIlepaTypn BO3AYXa B cJOe
npoTtsixeHHocThio dH; fg, ty, {, ©C — TeMnepaTypa BO3AyXa COOTBET-
CTBEHHO BHYTPEHHErO, HAPYXHOrO H BCHTHJHDPYEeMOH NPOCHOHKH; R,
Ry M? °C/BT — compordBieHWe Temjonepegaye COOTBETCTBEHHO Ha-
PYXKHOIO H BHYTPEHHErO CJIOEB HapyXKHOH CTEHH.

IMocne HecnOXHHX npeoGpa3’oBaHHil M HHTEPUPOBAHHS MOJYYeH-
HOTO ypDaBHEHHs HafiileM TeMIepaTypy BO3AyXa Ha BHXOJe H3 BO3AYyIl-

HOM MNpOCMOAKH £, :

toux = t1— (f, —tsx) €Xp [—H(1/R; + 1/R)/(p cp w Bg)]; (2
#1 = (teRy F tuR)/(Ry + Ry). 3

MuHHMaJBHYIO CKOPOCTh BO3JAYXa B BeHTHJIHPYeMOH npocJofike,
06yCJ0OBNEHHYIO IPAaBHTALMOHHNM HaBJeHHEM, ONpeleNsioT no Gopmy-
Je

@Ymin = V2ng(tcp_tax)/z§: 4)
rie g — YycKkopeHHe cBoGoauoro mnagemusi, M/c%; B — xoapduument
ofbemuoro pacuupenns, ‘C; TE — CymMMa MeCTHHX THADABJMYECKHX

CONpPOTHBJIEHHH,
. ' -
Yuurnsas, uto ¢ op = (¢ ux T14x)/2 MOMYUAM COOTHONIEHHE, CBR

3HBalolllee CKOPOCTb BO3AYyXa C €ro TeMmueparypoffl Ha BHXOJE H3 BO3-
AYWHOA NpPOCAONKH:

tyux =fox T (Wi TE)/(g B H). (5)

YuurhBas, uto £, =f,, MNOCJe JHmeapusauuH ypasHeHas (2) u
ACKJIoYeHHs £, H3 9TOrO YPABHEHHS ¢ NOMOILLIO coOTHoueHHA (D)
mojgyyaM xyGHueckoe ypaBHeHHe AJA ONpele/eHHs MHHHMAJbHOfi CKO-
pocTH BO3AyXa B BO3RYWHOA npociofixe:

- —_ﬁ%’ge_ (/R + /RNt — ta); (6)
P B
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—_ g B H2(tg—t,) = 0,031 Vﬂz(tg —ty)
¢ pCpd, R; SE gl 3, ReZE M

npE =129  xr/M, cp=1000 Hx/(xr -°C); P=4,10—3 (°C) -1;
g==10 M/c2

Iis cosjanus HOPMANBLHOIO BJAXKHOCTHOTO peXHMa HapyMKHHIX
BEHTHJHDYEMBX CTeH (N0 JaHHWM pacyeta HX TeMNOepaTypHHX H
BJ2XHOCTHLIX TOJiel) HeoO6X0AMMO, uTOGH pacxof BO3AyXa Ha HOTOH-
HHH MeTp IHPHHH CTeHH ¥, M2/C, GHJ He MeHee BEJHYMHRH, onpene-
Jasiemoit mo ¢opMyJe:

v =10+ Av/A H (H— Hy), )

rie Up — PACXOX BO3NyXa, HeOOXOIUMHI Hasl IOAAEPKAHHS HOPMaJb-
HOTO BJaXXHOCTHOTO COCTOSIHHS CTeHH BHcorofi H or M mupunoh 1 u,
M?/c;
Av/AH  — xoadohHLHEHT, YYHTHBAIIIHA BIMSHHE BHCOTH 34AHHA
Ha pacxox BO3Lyxa, M/c.
Ilpn 3ToM pacueroM yCTaHOBJEHO, UTO MHHHMAaJbHBI Dacxoji BO3-
Ayxa cocTaBaser vo=0,028 m2/c npu Ho=10 M ® Av/A H=0,0019 m/c,
Pacxox Bosgyxa v Ha ] M IUHpHHBI CTeHHl paBeH:

3
v=wd, —0,03] ]/ 5§ H(t, — b, )Ry T . 9)

ITpupasuuBas npasne uactd (8) u (9), noayunM ‘dopMyny aas
onpefesieHHs MHHHMAJbHOM TOJUMHL BOSAYMHOR mPOCHOfkH (8 ) min,
M:

(®,) min = (0,06 0,3/ H)Y (0,06 H+ 0,3)(R; 2 B)/(t; —#,) - (10)

ITPHJIO)KEHHE 2

Pacuer ckopocTd BO3AyXa B BO3AYUIHOH npocJoHKe
C yyYeToM BJHSHHS BeTpa

1. HcxoniumMH JNaHHHMH [AJs pacueTa pacnoJaraeMoro AaBJIeHHS
IpH eCTeCTBEHHOH BeHTHJAUHH CTeH CJAyMKaT: TeMIepartypa, HJIOTHOCTh
K CKOpPOCTh HAPYXKHOTO BO3AyXa, ¢ ,°C. o, kr/m® m W, M/c (npunuMa-
I0TCSl 110 CIOpPaBOYHHM JaHHbIM JJs HauboJjiee XOJOLHOH MNATHIHEBKH
B pafione 3aBoja); H — BHIcOTa 3JlaHHA M,

2. B xope pacuera omnpepelsietcs caenylolee,
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Pacnonaraemoe naBsenne sosayxa, AP, H/m2 pasno

AP=1/2 KyK{—K) p W2, 1
rge K, K; — aspopnrHaMHyeckHe KO3(D(HUHEHTH HA BXOJAe H BHXOJe
8034yxa, onpeleastorcs B8 coorBercTBHH co CHHIT 11-6-74.

IOnst naBerpeHnnx cacafos Beex 3manui K;=0,8, K;omnpeaenser-
ca mo Taba. 1.

Ta6auma 1

3HaueHus KoadpduuueaTa Ky

J— L/ L
L/
0,5 , 1 2
<1 —0,4 —0,5 —0,6
> 2 ’—'0.5 —0v6 16
311er: l’: — BHCOTa 3XAaHHA JO KapHHu3a, I; — NPOTAXKEHHOCTH

tacana, nepHeHAMKYASPHOTO HANpaB/eHHIO cBeTa; L, — mHpAHa 37a-
HHa B Hanpasienmr Berpa; Ks-—kosbdHDNHERT yuetra H3MEHEHHN
BETPOBOH HArpy3KH B 3aBHCHMOCTH OT BHCOTH 3J3HHS # THHZ MeCT-
HOCTH, ompeenseMufi mo Tabnr. 2 (CHmIl II-6-74).

Ta6aunma 2

3naueHus ko3Pduuuenra K,

BhicoTa Wan nosepxHocTbIO 3EMIH, M

THO MECTHOCTH 350
10| 20 40| 60 | 100 | 200 | yu cs.

2,6

OTKpHTass MECTHOCTh 1 {1,25]1,55(1 ,
9 1 2,45

Tl'opona c oxkpautamm (mecr- [0,65( 0,9( 1,2
HOCTb, , HOKPHITast MPENATCTBHA-~
mu Bhicoroil cB. 10 M)

- N
00—

275 3,1
,45 3,1

3. CropocTe BO3AyXa B BO3RYyIMHOA npociofike, w, m/c, onpelens-
T no ¢opuyae

w= V2APJpXE, &)

rae 3§ -—cyMMa aspoaMHaMHYeCKHX MECTHHX CONPOTHBJEHHH Tede-
HHIO BOSAyXa, onpejenseMas no m. 2.15.
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IIPHJIO)XEHHE 3

IIpumepbl pacuera

Iina nposenenus pacueTa HeoOXOAMMO HMETh AAHHHE O KOJHYE-
CTBE Temja, BHAESJAEMOr0 B NOMEINEHHH TEXHOJOrHYecKuM 060pynoBa-
HUeM, TeMnepatype f H OTHOCHTENbHOA BJAXHOCTH @, BO3MyXa B HO-
MeUleHHH, cpelHed TeMmepaType HapyXHOro Bo3Ayxa HauGoJee Xxo-
JOAHOH NATHAHEBKH B paiOHe CTPOHTEJbLCTBA.

B pesysabtare pacyera BHUHCAAIOT TpeGyemoe CONPOTHBJAEHHe Ten-
sonepesaue R(P HapyXHOH cTeHBl, a XA CTeHW 2-T0 M 3-r0 THIOB
HapYXKHOH YacTH R}p, TOJMIIHHH §; H & COOTBETCTBYIONIHX CJIOEB,
TOJIHEY BO3AYIIHOH MPOCAOHKH HJM KaHajoB O, Al CTEH C XaHaja-
MH TakXe 4 napamerpu [y # lp. Jin9 BeHTHJUpYeMHX CTeH IpH Mexa-
HYYECKOM BEHTHJHPOBAHHH, KPOMe TOIO, ONpPENeJslOT CKOPOCTb BO3AY-
Xa H TOJHOE THAPaB/HYECKOe CONIPOTHBJIEHHe B BEHTHJHDYEMBIX KaHa-
Jax, a Takxe TpeSyeMHlil pacxox BO3AyXa H THII BEHTHJATOpPA.

Mpumep 1. IposectH TemodU3HUECKHH pacder AJsS KJIHMaTHue-
CKHX ycHOBHR r. XapbKoBa BEHTHJHDYEMOH CTEHH OTANJIHBAEMOrQ IIpO-
M3BOJACTBEHHOTO 3JaHHs BHCOTOH 30 M C MOKDHIM DEXHMOM.

B ortannuBaeMblx 3aHWAX Leaecoo6pa3sHO HCINOJL30BATH BEHTH-
Jdapyemble cTeHH 1-ro tHna, To OGYCJIOBIEHO TEM, YTC AJA CTeH 2-ro
H 3-ro THNOB HEOGXOAHM NOAOrpPeB BO3/yXa, NMOAABAEMOro B BEHTHJH-
pyeMHe NPOCJIOHKH TNpH MeXaHHYeCKOM BeHTHJIHDOBAHHH, 4ro TpebyeT
ACHOJIHATENbHHX 3aTPaT SHEprHH,

CHayana HeoGXOZHMO YCTAaHOBMTh DacueTHbe NapaMeTphl £ Qg
t,u H. Temnepatypa napyXHnOro Bosiyxa Aas nauGojee XOJOAHOA
nATAnHeBKH ¢, B coorBetctBuH co CHull 2.01.01—82 «Crpouteasnas
KJAMMaToJOTH u reodHsukar pasua —23°C. Temmepartypa # OTHOCH-
TeJbHAS BJAXHOCTb BO3AYXa B MOMEUIGHHH f M ¢ yCTaHABJHBAIOTCA
pasubvu { =25°C u @, =80 % B COOTBETCTBHH C HOpDMaMH MO IpO-
eKTHDOBAHHIO COOTBETCTBYIOWIMX 3MAHHA H COOPYXEHHH,

Pacuer R'P sumoansior mo n. 2.2 CHalIl II-3-79**:

RP=1(254-23)/(3,3-8,7)= 1,63 m* °C/Br,

ConporuBnieHHe —Temjonepefaye HAPYXKHOH CTeHH R ompefeasior B
cootserctBEE ¢ m. 2.1 CHuIl II-3-79**. onyctuM, RIP npesnmaer
R (sxoHOMHYeckHA pacueT OGHTHO BHIOJHAIOT NOCHe BHGOpa Mare-
pHaJIoB, BXOXAIUHX B COCTAaB KOHCTPYKIHMH)., B nasasnefimeM pacuer

HpPOBOAATCA AAS ABYX KOHCTPYKIHA 1-ro THna:
CTeHH, KOHCTPYKUHOHHH{ CJOf KOTOPOR cAenaH H3 TaXenoro Ge-

ToHa (Kene306eTOHa);
CTeHHW ¢ TNpHMeHEeHHeM KepaM3aHTOGeTOHa.
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BhiGepeM TOJMIHHBE CJOEB M3 KOHCTPYKLUHOHHOrO MarepHana B CO-
otBeTcTBHH ¢ 0. 2.8. [las xene3oGeroua (10=2500 Kr/M®) — ToaMu-
Ha gecymero ciaos 0:1=0,1 M; @A kepam3utoberona (Y,=1200 xr/m®)—
6;=0,2 m. B coorserctBun ¢ m. 2.5 CHuIl II-3-79** ux TepMmmueckue
CONpPOTHBJEHAST PAaBHbI:

Ry1=0,1/1,92=0,05 m* °C/Br;

Res1=0,2/0,44 = 0,45 M °C/Br.

Ilo n. 2.9 onpefenseM TepMHYECKOe CONPOTHBJEHHE CJIOS YTeMJH-
TeNs:

AJs TaHeJH C Xene3o00eTOHOM

R;IT’ =1,63 —-0,05—0,115—0,093=1,37 M2 °C/Br;
AN NaHeJH ¢ KepaM3HTOGeTOHOM
R ;‘,’r_—-—- 1,63—0,45—0,115—0,093=0,97 m3 °C/Br.

Heo6x0aHMO TPOBECTH CpaBHEHHe NOJYYEHHHX 3HAUEHHH R;ﬁ. c
pacueTHo# BenmunHOH RJP:C, onpeneasemol mo ta6n. 1 u pasuoii 0,5 Ro.

B o6oux cayuasx

R;I1’_> Rgic =0,82 M2 °C/Br.

ITo n. 2.10 muiGepeM ytensnTenn. KoabdhuyuenTH napompoHHILae-
MOCTH 2Kesie300eTOHa M Kepam3utoGeroHa (¢ ydYeTom mpuMeu, 3 1. 2.7)
paeaH, coorBercrBenno, 0,03 u 0,06 mr/(m.u.Tla). Koadpduunenr ma-
PONPOHHIIAEMOCTH yTemJHTeAss AOMKeH OHTb OGodsiue, uem 0,09,
ans  xeaesoberona u 0,18 mr/(m-u-Ila) nna  kepamautoGeroHa.
MnnepanoBaTHast NAHTa  TIOBHUNERAOR  JKECTKOCTH Ha  OpraHo-
tdochaTtHom  cessyomeM  yo=200 kr/mM® (TY-21-PCOCP-3,72-76)
nHMeer ko3pouuuenT naponponunaeMoctH 0,45 mr/(m-u.Ila) u mo-
3TOMY YyAOBJeTBOpsieT TpeGoBanHio m. 2.9.

Ilo m. 2.11 HaxoAHM TOJIIHHY CJOS YTelaHTeNd:
AN Kejne306eToHa — byr = 1,37.0,07=0,1 m;

KepaM3HTOGeToHa — byr = 0,97-0,07 =0,07 m,

3arem mo n. 2.7 YCTaHaBJAHBAEM SKOHOMHYECKH IieJleco06pasHoe

conpotuBienue Tensionepenave R“. Ecam RJSRIP  napamerpm -

9K
¥ B ompefensror npH Ry .

AnuEa BO3RyWHO# TpOcaOAKH H onpemensercs BLICOTON CTeHH
30aHHA ¥ pasua 29 m (BxoA Ha yposHe 0,5 M OT HyJeBoil OTMETKH H
BEx0X Ha 05 M HHXe YpOBHS KapHU3a XpHUm).

Mo n. 2.13 ycraHapauBaeM THN RO3AYIWHOH NpPOCHOAKH; TeMmepa-
typa ¢ ,=—23°C same —25°C, mostoMy Heo6XoauMO HCNOAL30BATH

30



npodHAMPOBAHHEIA JHCT, NPHKPEMACHHH BIVOTHYIO (CM. pue. 2, 6),
=02, [,=005 M.

Mo n. 215 suuncaum ZE Jas storo onpeleauM A, { UpH
H=29 w up =0,003 m:

X=0,11 (0,003/0,12)°% = 0,0437;
= 0,0437.29/0,12 = 10,5;
2§=0,6-42-1,25+10,540,9 = 14,5.
Ilo ¢opmyre (4) onpeaemum O, :
351 =(0,06+0,3/29))0,06-29+0,3) 1,63-14,5/(25--23)=0,07 m.
ITo ¢opmyne (5) — Oy9¢

8,0=1,2.0,07=0,08 m.
Tlpu H=>5 M npoReaeM aHANOTHUHEE PACIETH § pq:

X =0,11(0,003/0,08)>% = 0,0375;
& = 0,0375.5/0,08 = 2,32;

3E = 0,64-2-1,2543+0,9=7;
3,1 = (0,06-+0,3/5)y/ (0,06.51-0, 3)1, 63-7/(251-23)=0,045;
3y =1,2-0,045=0,054 .

Bubnpaem uanGosbuiee 3HaueHHe 8., . IlosToMy o, =0,08 M.

TpoBOAUTCS IKOHOMHYECKAs OHMEHKAa OOEHX KOHCTPYKIHE ¢ HCIOMb-
sopanueM aefictsyomedi Huctpykumu. OKasagoch, YTo KOHCTPYKLIHS ¢
¥eae306eTOHOM  NpeANOYTHTe bHEE.

Takum 06paszoM, NapaMeTpH, HeOGXOJHMBIe AJsi KOHCTPYHPOBaHHSA
BEGHTHJHDPYEMHX CTEH, COOTBETCTBEHHO paBHH: 0;=0,1 M (Xkeaesobe-
TOH) ; by,r =0,1 M, H=29 M, BO3AyWIHas noJocTb — rodpH npodHu-
poBaunoro skpaxa §,=0,08 M, ;=02 M, 15=0,05 M.

VkasannHe napamMeTpH HCMOJAB3YIOTCH NPH KOHCTPYHPOBAHHH BeH-
TUJMPYeMON CTeHH C €CTeCTBEHHHM BEHTHIHDOBAHHEM HADYKHHM
Bo3xyxoM no nm 6.2—6.13.

Ilpumep 2. TlpoBectw TemnodH3NECKHA DacYeT BEHTHAHPYEMOH
CTeHH, yKa3aHHOH B mpuMepe 1, Jas Gosee CypOBHX KAHMAaTHUECKHX
ycnoBH r. DBaaroBelieHcka.

Kak H B npuMepe | BHOHpaeM BeHTHAHpyeMylo creRy l-ro THma,

Temneparypa { B coorsercreur co CHuII 2.01.01—82 pasna
—35°C.

Kak w B mpumepe 1 ¢ =25°C, ¢ =80%:

RyP= 1(25-1-35)/(3,3-8,7)=2 M3.°C/BT.
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HanereMmi  pacier NPOBOAMM JNS CTEHH C KOHCTPYKIHOHHHIM
MaTepHasOM ~— KeJie300eTOHOM.

Ilo npumepy 1: 8,=0,1 M, R;=0,05 m2.°C/Br.

Ho m. 2.9:  R™— 9. 0,05—0,115—0,093=1,74 »3.°C/Br.

PacueTnas Be/MuHHA CONDOTHBJEHHS TenJonepefaue yTeMIHTeNs
Rg:c no taba, 1 papua: R pac—0,55-RO=1,1 M2.°C/BT.

Hrak, RTp 1,74 M2.°C/Br>R}7¢ = 1,1 u2.°C/Br,

T. e ycloBHe n. 2.9 BHINOJNHAETCS.

[To n. 2,10 aHajnOrHYHO NPHMEPY | B KaueCTBe YTEIVIHTENA BHIGH:
paeM MHHEDAJIOBATHHE IIJIHTH MOBLINIEHHON  3KECTKOCTH Ha OpraHo-
Qocharnom cpsasyoueMm 7¢=200 kr/mM® (TY-21-PCOCP—3.72-76).

[To n. 2.11 HaxomMM TOJNIUHHY CJOA YTeIJHTEJs:

dyr=1,74-0,07 =0,12 m.

[Tocne mpoBeneHHs SKOHOMHYECKOR OLEHKH NO N 2.7 YCTAHABJH-
BAIOT NeHCTBHTeJbHBE 3HaUeHHs TOJUIHHBL CJOS  yTelJauTesas §
€ro TepPMHYECKOrO CONpPOTHBJeHHS Ryr‘ Ilo;taraem, 4yTo 3TH BEJHYHHH

ocramMch mpeXHHMH ¥ R =RYP.

IMo m 2.13 ycraHaBJmBaeM 'mn BO3RYINHOH# NPOCAOHKH — chJom-
HYI0 BO3RYIWIHYIO HpOCIOAKY.
Ilo nn. 2.14 m 215 anasorusso npumepy 1

3, =(0,06+0,3/29)}/ (0,06 - 201 0,3) 2-14,5/(25 + 35) = 0,07 m.

TakuMm o06pa3oM, napaMeTpul CTeHH COOTBETCTBEHHO PAaBHHL
0,=0,1 M, bw =0,12 M, H=29 M, 8, =0,07 m, BosAywHas nONOCTH—
CILJIOUIHAsT BO3AylUHasd npoc.vxoﬁxa.

Npumep 3. TlpoBecTH TenaoduaHueckHil # a3poOAHHAMHYECKHH pa-
CUETH BEHTHJHPYEMOfi CTEHH TIPOH3BOJACTBEHHOTO 344HHS C BLICOKHM
YPOBHEM TEXHOJIOTHUECKOrO TelNJIOBHAEJCHHS! ¥ MOKPHM DeXHMOM JJId
KIHMaTHYecKHX ycaoBHid r. Opaa,

[To amanornu ¢ npuMepoM | B KavecTBe BEHTHJHPYEeMOit CTEEH
MOXHO BHOUpaTh cTeHy l1-ro Tina. OmHako B 3AaHHAX C BHCOKHM
YPOBHEM TEXHOJIOTHYECKOrO TEIJIOBHAEJECHHS menecoo6pasno HCNMOJb-
30BaTh TENJIO BEHTHJAUWOHHHX BLIGPOCOB AJIA NMOAOTpEBa HAPYKHOTO
BO3LyXa, NOAABAEMOT0 B BeHTHJHpyeMble mnojoctd. [lostomy BHmON-
HHM pacyeT AJsl CTeH 2-r0 THNZ NpPH MeXAHHYECKOM BEHTHJIHPOBAHHH,

TensoTeXHHUECKHH pacueT PeKynepauHoHHOM CHCTEMH He NpPOH3BOAHAT-
cs.
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1. CnaowHas BoaaywHas Tupociofika

Pacuetnnie napamerpn: t =25°C, @, =80%; mno Ta6a. 1 CHull
2.01.01—82 ¢ =--25°C, matepuaxa: kepamauToOeTOH Yo=1000 Kr/M2.

IMo n. 3.8 ycranaBiwsaem HeOGXOAMMBI PACXOA BO3AyXa U H Ofi-
pejensseM TOJMIMHY BO3AYWIHOR NMPOCJOHKH O npH ee Raune H=29 m:

v="0,1 40,0025 (29— 20) = 0,12 M¥/c;
3, = 0,044-0,001 (20—10)=0,06 m.

CkopocTb BO3lyxa 1w, NOAABaEMOro B BO3AYIIHYI IPOCJOHKY,
Gyner paBaa 2 Mm/c. Ilo n. 3.10 3amaewm inp=5°C. ITo n. 3.7 nahgem

Tpe6yeMoe CONPOTHBJIEHHe TelJoNepefaye HapyKHOTO CJOS erp :
A=14,6 (1—0,0095-80)=3,5°C;

B=1,29 . 1032—3’9—(-)§=5’6 BT/(M2'°C);

_ 55 2.5¢/8
¢ 68,735 356 =0,053 w*-°C/BT;

925 +2.5—3(—25)
= 93,55,68,7

=0,072 (m2.°C/BT)?,

RP=0,053+10,003+0,072=0,33m2.°C/BT.

IMo n. 3.11 onpeaenseM TOJNWMHL HapyXHOro &; M BHYTPeHHero
O, cJaoeB:

3,=0,33(0, 33—0,044—0,093)=0,06 M;
8,=0,33(3.0,33—0,115—0,093)=0,26 m.

Tpebyercst aonoaHHTeNbHAs OLEHKA Ha NPOYHOCTb HAPYKHOK MNJH-
T H3 KepamsutoberoHa 0,=0,06 M. Ecam moayuennas rtoauuHa Ha-
PYXHOH NJHTH He YAOBJETBOpPSieT KOHCTPYKTHBHHIM TpeGOBAHMAM, He-
06XOtHMO yBeJMYHTh ee N0 HEOOXOAHMOIO 3HaueHHs (3TO NOJNOXKeHHe
YUHTHIBEeTCS [PH KOHCTPYHDOBAHMH).

Ans onpeaencHHs OTHOCHTENbHOH BJAXKHOCTH BO3AYXa$,, , NOAA-
BAEeMOr0 Ha BXOA BO3JAYIUHOH TNPOCACHKH, HEOOGXOAHMO  BHIYMCJHTD
TeMIepaTypul BO3AYXa f,,, M XOJOLHOM NOBEPXHOCTH t:lgx Ha BHIXOZe

BO3XYWHOH NPOCTONKH.
Ilo n. 3.13 HaxoauM TemmepaTypy BO3AyXa fy, . :

_[5,6—(1/(2-0,33)+1/(2-0,99)15—25/0,33+25/0,99

5,6+1/(2-0,33) +1/(2:0,99) =-—4,2°C.
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Io ¢opmyae (20) ompenensieM TeMueparypy XOJOAHOH TOBEpXHO-
cru ¢ LN Ha BHXONe BO3AYWHOA npoCAOfiKH:

—4,2-4-25 o
o= 4,2 DT 9 8°C.
faux 0,33-10,8 ¢
Ilo ¢opmyne (19) HaxoA¥M OTHOCHTEJBHYI0 BJ2XKHOCTb BO3RYX2
Pyx HA BXOAE B BO3AYLIHYIO MNPOCACHKY:

9px = 95 exp 10,07(—9,8—5)] = 35%.

Takum o6pasoM, B pesyabTaTe TenmodH3HUECKOro pacuera BOJy-
9eHH CHAEAYIOl[He MapaMeTpul BeHTHJHPYEMOH CTeHH CO CHJOINHOX
BO3AYUIHOH  NPOCNOAKOH  NpPH  MEXaHHYeCKOM  BeHTHJIHPOBAHHH:
0,=0,06 M; §,=0,26 M; 6,=006 m; H=29 ; t,,=5C; @, =35 %;
w=2 Mm/c.

2. BeHTHIHpYeMHE KaHaJH

JAas cTeHH ¢ KaHajJaMH NapaMeTpH o ty @y H umelor Te Xe
3naveHus.

IMo n. 3.15 onpezensieM mnapamerps  KaHAJOB: 0, =005 u;
1,=0,1 M (3TO 3HaueHHe YHOBJETBOPSeT KOHCTPYKTHBHHM TpPeGOBaHH-
fiM MO KepaM3utoOeToHy) M mpuBEHMaem [=0,2 M.

Ilo n. 3.17 u cm. m. 3.10 3ajaeM TeMBepaTypy BO3AyXa t, Ha
BXOAe B BO3LyWHYyIl0 npochoiky [ ., =5°C,

IMo n. 3.18 ¢ yuerom copmyan (15) onperensiercss CKOPOCTb BO3-

AyXa B KaHaJax:

[0,1+40,0025(29—20)) (0,2--0,1
w=" o(,2.o,o§] ( — 3.6 .
Ilo n. 3.14 maxomum TpeGyeMOe CONpDOTHBJEHHE TeMJONepeiaue
RP mnapyxkmoro crmos &, (cM. puc. 4):

A=14,6 (1—0,0095-80)=3,5°C;

(4-0,24+4.0,146-0,05) 29 .
3.1,29.10%.3,6.0,2.0,05 —0-314*-°C/Bm;

b (3-0,2+3.0,1+6-0,05) (25+ 25)
= (4°0,214°0,116-0,05)5—(0,2+0, 1)25—(3-0,2+3.0,1 -

B =

X

X FEomm o

3(4-0,2-+4.0,14+6:0,05)8,7-3,5

K =—@70,2¥90,196.0,056—(0,240,)5—( 0,2 F 30,1 F %

X F6.0,05)(x) = — 455 Bt/(u2-°C).
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Ha puc. 5 npuBeaeHo pelneHde TPAHCUEHJASHTHOIO ypaBHEHHs
ans b=194; B=0,8; K=—4,55: Ha pHcyHKe 3TH KpHBble TNOMEUEHE
cHMBOJIOM *, B namem npumepe b=2; B=0,31; K=—4,55. ITockoIbKy
yraoBoit kK03(duuHerT K He H3MEHHJCA, H3 TOYKH ANA b =2 NPOBOAHM
NPAMYIO, TNapajJiesHyl0 yXKe HaHeceHHHIM Ha puc. 5. Ilepeceyenue
npsaMofi ¢ KpHBOA mgis B=0,31, mosy4eHHYIO HHTEPNOJIAPOBAHHEM MEXK-
Ly 3ajaHHBIMH  KpHBHMH, Aaer 3nateHne RP =0,33 m2.°C/Br.

Mo n. 3.19 u cm. nm. 3.11 onpejesasieM TOJIHHE HAapyKHOro §; R
BHyTpeHHero O, caoes (cM. pHC. 4):

8;==0, 33(0,33—0,044—0,093)=0,07 w;

8,=0,33(3-0,33 —0,115—0,093)=0,26 m.
JAna HaxoXpmenus OTHOCHTEJLHOA BJAAXHOCTH BO3AYXa @, ONpe-
Jemm nmo M 321 £, C H {4 C y4eTOM TOro, YTO

0,
Ry = fg—g+o,o44+o,093=o.35 M2.°C/BT;
0,2
Ry = ng— 4+ 0,11540,093=1,0 m2.°C/BT.
0,2 0,1 0,2 0,1
C=—1—"+"T7=5,00 70,35 +0,%+0,050,33 "

0,1 ) N
+0,3570,05/0,33—0,090 — 1+32 Br/(»-°C);

N e

1—0,99 0,35
0,1 0,1 .
' : : ~25) | = —13, 3°C;
T 8,35 T0.05/0.33 +o,35+o,05/o,33_o,09)( ) 3,3
1,32.29 ,
£y = — 13,34(5413,3) exp (_l - 103.336.0.2_0’05 ) =—s.2°C.

o m. 3.12 onpeneasieM CHauana f ..y, a 3aTeM H Py.:

o —5,2+25

sx=""0.2— 35.70,8 = —10.4°C

%ax = 95 exp [0,07(—10,4—5) ] =32%.

TaxkuM 006pa3oM, nmapameTpPhl BEHTHJIHDPYEMOH CTEHH ¢ KAaHAJaMH,
HeOOXONHMBIE IJI ee KOHCTPYHPOBAWHsl, HMEIOT CJAeAYIIlHe 3HAYeHHH:
0=007 M, 8,=026 m, 6 =005 M, /=02 m. L=0,1 M, H=29 m,
tox =5C, @5, =32 %; w=3,6 wujc

Ilanee mpoussopuTCs A3POAMHAMHMYECKHA pPacHer.



3. Cnjounas BO3ZymHas npocaoika

PacuetHnie  napaMeTpH:  TOJAIMHHA  BO3AYWIHOR  npoclofiki
dp =0,06 M; miuua crenm L=2 (364+24)=120 m; pacxox BO31yXa Ha
MeTp WHPEHH cTenn 0,12 MZ/c; ckopocTs Bo3ayxa B Hpociofire
w=2 Mfc

JonycTuM, 9TO MNPOTAXKEHHOCTh YyYacTKa CTeHH, COAEpIKalero
OKOHHHIe IIPOEeMH, cocrtaBiaser 50 M. B aTom caysae ans yvacrtka 70 M
TpeGyeTcst TOJABKO ONH2 CHCTeMa, COAEpXKallag cobHpalomui # pa3ja-
omHit koanexktopH. las ocrasimerocst yyactka 50 M ¢ OKOHHHIMH IIpo-
€MaMH HeoOXOJMMH JaxKe JBe TAKHX CHCTEMBL

Bri6upaem cienpylollylo cxeMy pasfaud BO3AyXa: HHXKHAS pas-
BO/IKa MOABOASALIEr0 KOJJEKTOpa HCHIONL3YeTcs AJA BCero  ydacTka
CTeHH, NpPHXOAMAIIETOCS HAa OAHH BEHTHJATOP, BEPXHAN pPa3BOAKa MNOA-
BOASALIEr0 KOJJIEKTOPA — TOJBKO AJS YUaCTKOB CTEHH, COZEpMamMHX
OKOHHHE MpOEMBbl, NIpH NOJAaue BO3AyXa B NpocAoiKy Hajy okHoM, Co-
6upaioline KOJJEKTODH CTPOATCS HAaoGOpOT — BepXHsisl Pa3BOAKA
BKJIOY2eT NPOCJHONKHM KAK Ha Y9acTKax Ge30KOHHHX NpPOEMOB, TaK W ¢
OKOHRHMH NPOEMaMH; HIKHAS Pa3BOAKA JIOX OKOHHHMH TNPOEMaMH
HCNOJb3YeTCS TOJNBKO Ha YY4CTK2X, CONEPIKAIUHX OKOHHHE MPOEMH.

Tlo nm. 4.2 onpeneasileM pacxoX BO3AyXa AJS HHIKHErO NOABOAS-
LIer0  KOJJIEKTOpa

V,=0,12.120=14,4 m3/c
H BepxHero KoJIeKTopa
Va=0,12-50=6 m3/c.

Ons huxHero koJJeKTOopa HeOOXONHMO HCNOAb30BaThb ABA BeH-
THIATOpa. KosMuecTBO BEHTHAATODOB [Js BepXHell DA3BOAKH oOnpefe-
JiFercd KOHCTPYKUHMeHd 3xaHus. OZHH BEHTHAATOD DPEKOMEHAYeTCs IpH-
MEHATb B 2AA3HHSAX, B KOTODHX OKOHHHE NPOEMH DACMONAraloTcs TOJb-
KO Ha OogMOH M3 cred, B NpOTHBHOM ciayvyae Heo6XOOMMO HCHOJb30-
BaThb ABa BEHTHaIATOp2, KOJMuyecTBO peKynepamMOHHBIX CHCTEM OIpe-
densiercss cvcTeMOft BeHTHJIAUMH 3jaund. (B mamnok pabote TenJo-
TEXHHYECKMH pacyeT peKynepanHOHHHX CHCTEM He paccMaTpuBaercs).

B manbHedulem pacyer INPOBOLHTCS TOJBKO AJsi CHCTEMH BEHTH-
JHPOBAHHS, coOJAepxKameld oAuH BewTHaarop. Ilostomy Hauboabnas
JANHHA yuactka creHbl L, Gyaer pasua 60 M, a HauGoJbLIHA pacxox
Bo3Nyxa ¥, Ha oxHy cuctemy — 7,5 wM¥fc.

Pacctosine MexXay KaHanamy, moABOASLIHMH BO3AYX K BO3AyHI-
HOM mnpociofike, Onpefensercss WMKPHHON CTeHOBol namend. ITycrs ara
BeanynHa paBHa 3 M. OrpaauTessuas NIACTHHA PacnojiaraeTcs Ha pac-
crosuun Oy, ~—0,15 M or Bepxuero kpasi cred. [WApaBmuveckui AHa-
MCID UOABOAANIEr0 KOJJIEKTOpDA Ha €ro Bxoje NPHHHMaeM paBHHM
1 M, a Ha ero BHXx0oAe — 0,6 M.
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Jna Bu6opa BeHTHAATOpPA HeOGXOANMO KpPOMe pacxoia BO3Ayxa
V|, BHuMCIHTL pacmosaraemoe AaBieHHe BeHTHaAsTopa AP_. Ilas sto-
ro onpeaeisgeM 3HaueHUs CKOPOCTefl BO3Ayxa M KO3(hdHUUEHTOB co-
NPOTHBJIEHHS BO BCEX JEMEHTaX BO3AYXOBOAA.

Han6onpmras cxopocTb BO3AYXa Ha BHXOJE H3 CHCTEMH W g,y OM-
pereasercs no gopmyne (34) c yyeToM TOro, 4TO INVIOILAJAL CeyeHHUH
COGHpAIOIIEro KOJEKTOpa MJA IJIocKof mesan paBHa L3Oy,

wnux=V1/(L1'PBHX)=7' 5/(60'0, 15)=0,8 M/C.

CropocTH BO3KyXa Ha BXOAEe B NOABOASIIHA KOJVIEKTOP Wox B

Ha BHXOJE M3 BEHTHIATOPA W, . BHUHCAACM IO dopmyae (37):
W, =4-7,5/(3,14-12)=9,5 m/c;
wnu¢=l,lwp_l\, =1,1.9,6=10,5 M/c.

Onpeaensem Ko>3(QOHIMEHT CONPOTHBJEHHS TPEHHIO BO3AyXa O
CTeHKH wesH 10 d¢opmynae (45) ¢ yuerom (44):
A =1,1.0,11(0,008/0,06 + 68/1,5-101)0,25 = 0,054.

Mo dopmyne (43) Bmuncasem ko3GhPUHUEHT NOTepH AaBJEHHs HA
TpeHue [, B NPAMHX KaHajiax NPH HX HauGoJplied AJNHHE C YIETOM
TOro, YTO 3KBHBAJNEHTHH TMADABAHYECKHH IHAMeTp dK IJIOCKON IenH
paBeH ee YABOEHHOH TOJWEHe, T. e. dyx=23, =2.0,06=0,12 m,

£x=0,054.29/0,12--13,1.
ITorepn nmaBnenHs Ha BHXOZe M3 CHCTEMH OGYCJIOBJEHH TOBOpPO-
TOM noroka Ha 90° M BHe3anHHM pacwHpenueM. Koadduuuenr moreps
AaBJ/ieHAsl Ha BHIXOJAE U3 CHCTEMH HPHHHMAOT pPaBHHM: (.. =4,5.

Hns nonyuenus GoJblieil TOYHOCTH B pacuerax INPOH3BOLHTCA
noauu#t pacver. Has BHuUHCHeHHA KO3hGHUHEHTa MECTHOrO CONPOTHB-

JIeHHA KOMNEKTOpa {, . HEOGXOZMMO ONDEJeNHTh NapaMeTpH ArB
COOTBETCTBeHHO 1O (dopMmyaam (39)—(42):

B=1—(0,6)/12=0, 64;
Fo.x=4-0,06-60/(3,14-12)=4,b;

A=4,6/V0,6-+1=3,65.

KosdduuneHT MECTHOrO CONPOTHBJAEHHS oONpejeiseM no (opmyae
(38):

¢p-x=(0,788-3,65-40,029-0,64-0,115.1—0,13-3,65.0,64—
—0,353-3,65—0,09)"1=0,67.

llotepn nasnenuss Ha wmGep npuHuMaeM [ =13,

37



PacnonaraeMoe naBieHHe BeHTHASTODa onpeiengeM no QopMmyJe
(33):
AP, =0,6-1,29[4,5 (0,8)*+40,67 (9,5)2+13,1 (24
—+1,3 (10,5)2]=201 ITa (20,5 kr/m?).

[TonydennsiM  nmapamerpaM -——  NPOM3BOAMTENbHOCTH 7,5 M¥/c
(25000 Mm3/4) u manopy 201 Ila (20,5 kr/m%*) B KaTanOre COOTBETCT-
Byer BeHTHasTOp I14-70 Ne 8.

Jina Bcero agmanns mnotpebyercss JHGO TPH YKa3aHHHX BeHTHJATO-

pa, au60 IBa YKa3aHHHIX H ABA ¢ NPOH3BOAHTENBHOCTHIO, B JABAa pasa
MeHbIleH I@PH TOM 2Ke Hamnope,

4. BenTHaupyeMble KaHambl

Pacuetnsle napaMeTpH: NJIOINA[bL NONEPEYHOro CceyeHHs Kapajda
8, X11=0,05X0,2 wm? mmpuna npoMexyTka KkaHadamu =01 M;
JdanHa crenwl 120 M; pacxox sosayxa 0,12 M2/c Ha | M JJHHHE CTEHHI;
CKOpOocTb BO3AyXa B KaHazxax 3,6 wfc.

Cxema pasjayd BO3AYyXa aHAJIOTHYHA CXeMe, pACCMOTPEHHOH B
n. 3 npuMepa 3. BosgyxoBoam, NMOABOASINHE BO3AYX K KaHAJaM OT
Pasjalollero KOJJeKTopa, cJaeaylor ¢ marom 0,1 M.

OKBHBANEHTHHI THADABJHYECKHI AHAMETp KaHAJOB pPaBeH:

dy=4Fy/11,—=4.0,05-0,2/2(0,05+0,2)=0,08 M.
ITapameTps, HeOGXOAHMHe AJs pPacueTOB pacnojaraeMoro AabJje-
#IRS H HMellHe Te Xe 3HAYEHHA, YTO M B I. 3 mnpHMmepa 3, TpHBe-
ZeM 6e3 XOMOJHHTEJbHHX BHYHC/IEHHH:

V1=7,5 md/c; w,..=0,8 m/c;
W, «=9,5 M/c; Wanp=10,5 M/c; A=0,054;
E=0,64; Cﬂux=4,5; Cm=l,3.

KoanuecTBo KaHanoB, NPHXOASIIMHXCH Ha 1 M CTeHH, ompelenser-

e1a mo m 3.18:
=1/(0,240,1)=3,33.

IToanoe xoauuecTso KaHatoB N, ofecneunBaeMoe OfHO#M CHCTe-
MOH, paBHO NPOH3BENEHHIO Nn Ha AJHHY ydacTKa cren L;: N=3,33X
X 60 =200,

Ilo ¢opwynam (41) u (39) ompeaensieM mnapameTpl COOTBETCT-

BeHHO fo . M A:

fpx=4:0,05-0,2-200/(3,14-12) =2,6;




Tlo ¢opmyne (38) BuuHcaseM KOI(b(HIHAEHT MECTHOTO CONPOTHR-
JieHHs { px*

Tp «=(0, 788.2,05+0,029-0,641-0, 115-1—0,13.2,05-0,64—
—0,353.2,05-1—0,09)"! =1,07.

Mo ¢opmyse (43) onpesenseM xo3abpAuUHEHT NOTEPH A2BJEHHA
Ha TpeHHe B KaHamax { :

x=0,054-29/0,08=19,6.

PacrnonaraeMoe  AaBJieHHe BEHTHJSTOpPA ompefenserTcs no ¢GopMmy-
ae (33)

AP, =0,6-1,29[4,5 (0,8)*+1,07 (9,5)>}19,6 (3,6)2-
41,3 (10,5)2]=385 ITa (39,2 xr/m2).

IMonyueHHEIM napameTpaM — NpOH3BOAMTENabHOCTH 7,5 M3/c
(25000 m*/4) w nanopy 385 Ila (89,2 kr/M°) B KaTajore COOTBETCTBY-
er BentHaarop 114-70 Ne 8.

Aas Bcero 3paHus norpebyercsi, Kak B B T. 3 mpimepa 3 auGo
TDH YKaSaHHHX BEHTHJIATOP2, JHGO ABa yKa3aHHHX H ABa € TIPOH3BO-
AMTENbHOCTBIO, B JBa Da3a MeHblIed TIpH TOM JKe Hamope.

Tipumep 4. TIposects TenodM3uUecKHH H a3pOAYHAMHUECKHH pa-
CYeTH BEHTHJHPYEMOH CTEHH INPOH3BOJACTBEHHONO 3HAHHS C BHICOKHM
YPOBHEM TEXHOJOrHYECKOTO TeIVIOBHICJEHHS H MOKPHM  PEXHMOM;
HMeloulero pasMepsl B miaHe 36X24 M2 m Bricotor 30 M, AJaf KJH-
MaTHYecKHX YycaoBHii r. CaepAsoOBCKa.

Io aunanorau ¢ npuMepoM 3 3KOHOMHYeCKH 3(P(EKTHBHHIM SABJAET-
¢ 2-ft THN BEHTHJHPYEMOH CTeHHl IPH MeXaHHYeCKOM BeHTHMpPOBaHHH.
TennoTexHHYECKHI pacueT peKyNepauHOHHOH CHCTEMH 3JeCh He Mpo-
R3BORMTCA.

B rauectBe MaTepHasja BubepeM SYeHCTHI OeTOH, HanmpuMep, ra-
306eTOH 7p=700 Kr/M3, Tak Kak BEHTHJAHDOBAHHE CTEHH pacCIIHpsET
o6nacTp NpHMEHeHHs sUeHCTOro GeTOHZ M CHHIKAeT ero BJArocoiepia-
HHe IO BeJWUMHH, obecneyHBalollell NpeANONaraeMHil Ccpok CayxKOH
3RaHHs He WMenee 50 Jer.

1. Bentuaupyembie KaHaahl.

Hixe nmpoH3BOAHTCA TeINIOQU3HYECKHI pacueT.

Ias cHHXEHHS TPYAOBBLIX 3aTPaT MHpPH MOHTAXe 3NAHHS ILeseco-
obpa3Ho cobHpaTh HapyXKHHE CTeHH H3 NaHejeli ¢ KanajaMH. Pacuer-
Hble napaMerpu f ., f,, @y, J onpelensieM mO aHAJIOTHM C TMpHMe-
poM 3. DTH NapameTPH COOTBETCTBEHHO pasmu: { —=—35°C, £ =25°C,
q),, =800/0, th =5°C, H=29 M.
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Mo n 3.15 onpeseasiem mnapamerpu kananos: 8 =005 w,
12"—‘0,15 M, ll=0,25 M.

CKopocTh BO3AyXa B KaHAJax ONpeAensieM, K4k H B MpuMepe 3, no
m 3.18:

w=0, 12(0,25--0,15)/(0,25-0,05)=3,8 m/c.
Mo n. 3.14 HaxoauMm RIP HapyXHoOro cjiost §, (xax H B TNpHMe-
pe 3):
A=3,5°C;

(4-0,25-4.0,1546-0,05)29
B="37,%95-10%.3,8.0,25.0,05

(3-0,254-3-0, 154-6-0,05) (25--35)
1,9-5—0,4.25—(3-0,25-+3.0, 156-0,05) (—35)

3'179‘8;7'3,5 .
K=-— 1,9.5—0,4.25—1,5 (—35) =-3,34 Bt/ (M2.°C).

=0,3 M2.°C/BT;

b= 1,73;

B namem npumepe b=1,73, B=0,3, K=—3,34.

Ins mnocrpoenus rpadHKa npAMO#t HeoGXOAMMO ONpelelHTh 1Be
ToukM 3TOR npsAMoi. COeAMHHB 3TH TOUKH, IIpsAMas Iepeceyer KPHBYIO
exp(—B/R{P) npn B=0,3, mpoeKkiuus TOuKK nepecevens Ha ocb R{P
JaeT MUCKOMOe 3HaueHHe R’ip —=0,37 m?.°C/Brt.

OnpegenuM KO3 HUHEHT TENJONPOBOAHOCTH  AYeUCTOro OerToHa
no CHull II-3-79** pas ycnoBHil skcmayaTaluH A, Tak Kak BJaroco-
JepXKaHHe MaTepHasia BEHTHJAHpYeMHIX CTeH NpHOJHMIKAaeTCs K BJAaro-
COLEpKAHMI0 HAPYXKHHX CTeH 3JaHHH C HOpPMAaJIbHHM pexuMOM. Ha-
TepuOASNAA MeXJy AaHHbMH mn. 6.4 u 6.5 npua. 3 CHuIl II-3-79**
NPHBOAMT K TOMYy, uto A=0,28 Brt/(m-°C).

Mo n. 3.19 # cm. n. 3.11 onpexeasiem O; u g

3, =0,28 (0,37—0,044—0,093) = 0,06 M;
3, = 0,28 (3.0,37—0,115—0,093)=0,25 M,

SluecThii 6eToR ¢ Yo=700 kr/m® Tpebyer 3alUTH OT MNepeys-
JaXKHEHHS NOXKAEBOH BJIArOH, NO3TOMY C HAapyXKHOR CTODOHH NAaHEIH
HEOOXOAHM 3alHTHHA HAPYXHHH cioit 6 ,=0,02 » us Gonee MIOTHO-
r0 MaTepHaja, HANpYMep, LEMEHTHO-NIECYaHOro pAacTsopa.

Ilo . 3.21 ompeneasiorest fy,. C u 1,4 ¢ yIeTOM TOTO, 9TO

0,06 0,02
Ri=-gog -+ 55 10,044+ 0,093 = 0,38 m2.°C/Br;

0,25
Ry =555 +0,11540,003 =1,1 n2.°C/Br;



0,25 0,15 0,25 0,15
C=71

+ 10700 038 T+ 0,3870,05/0,%8

0,15
+9 ,38-+0, 05/0 28—0,09

25
tap = 11,62 [( 01'?? 1 (1)1?),09) %+ (”2‘,97&;‘+

0,15 0,15 )
—35) | =—21,2¢;
+ T3870.05/0,28 T 0,3810,05/0, 250, 09)( 3 )]

)

= 1,62 Br/ (v-°C);

1,62-29 )
tpux = —21,24 (5+21,2) exp (* 1,29.10°-3,8-0,25-0,05
=—9,1 °C.

ITo nm 3.12 naxoaum thio :
-9,14-25 o
i =—29, l—*m'—f——«l3 C,

a 3areM ¢,
@y = 95 €xp [0,07(—13—5)] = 27%.

TakuM o6pasoM, NapaMeTpH BEHTHAHPYEMOA CTeHH C KaHANAMM,
Heo6X0AuMBe 145 ee KOHCTpYHpORanusi, uMelor 3mauenus: 6;=0,06 u;
8,=0,25 M; § | =0,02 M (HapyxHHi#l samurHEE cao#); 3, =0,05 M;
1,=025 w; ly=0,15 m; H=29 m; £ ,,=5C; #,x=27 %; @=38 M/c;
v=0,12 M%/c; Matepuanbi: rasoBeToH Yo-~700 Kr/M% ieMeHTHO-Iecqa-
HWfi pactBop 7o=1800 Kr/M®

Huxe npousBOAHTCs A43POJHHAMHUECKHIT pacueT.

Pacuethble napaMeTpH: ILIOLIaJdb [ONEPEYHOro CEYEHHs KaHaja
8, X11=0,05X0,25 M2, IUHPMHA  FPOMEXKYTKA  MeXAY K2aHajauy
1,b=0,15 M; nouua cressl L—=120 Mm; pacxom Bo3ayxa v=0,12 m%c;
CKOpPOCTb BO3Zyxa B KaHajax w=38 w/c.

Pa3Boixky B03ayxa OCYINeCTBJsIeM IO aHAJOrHH ¢ Da3BOAKOH BO3-
Ayxa B npumepe 3 (n. 3). Kak u B npuMepe 3, pacxox BO3AyXa Ha
CGIOHY BEHTHASIHOHHYIO CHCTEMy INpWHHMaem pasubiM 7,5 M3/c, a Hau-
Goibliast JJIMHA YYacTKa CTeHbi, 0OCAYXKHBAeMOro OAHHM BeHTHJATO-
poM, paBsa 60 m. OrpaaWTesibHAA NJAaCTHHA pACNOJaraeTcss Ha pac-
crosund 8, .=0,15 v or Bepxuero kpas cTexn. [HApaBJHYecKHMil AHa-
MeTp NOABOASUIEIO KOJJIEKTOpAa Ha ero BXOAe INIPHHHMAaeM pPABHBIM
1 M, a Ha ero BHxoge — 0,6 M.

Onpeaenim sHayeHHs CKopocTeli BO3AyXa H KO3(@HUIHUEHTOB CO-
NIPOTHBJIEHHS BO BCeX 3JeMEeHTaX RBO3AYXOBOJAA.

Kak u B npumepe 3, mo ¢opmysam (34) n (37) ompeneaseM
BHIX* wp.K’ wjmq;:

Woux = 7,5/(60-0,15) = 0,8 m/c;

w
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4-7,5
Wy = BERTY () 9,5 M/c;
Wup=1,1 wpy=1,1-956= 10,5 m/c.
Ilo amanorun c npumepom 3 onpeaensieM Kosdpouuresr compo-

THBJIEHHS! TPEHHIO BO3AYXa 'ZK O CTeHKM KaHaJaoB no §opmyJde (45):
= 0,054
KosmuectBo kanajos N, BXOAAUIMX B COCTaB OAHOH CHCTEMH,
pPaBHo:

L 60
L, = 0,9500,15 = 150.

uapaBanueckuit auaMeTp KaHnauos onpefeasieM no ¢opmyse (35):

N=

dy = 4Fy/ITlx =4-0,05-0,25/2(0,25+-0,05) = 0,084 M.
Ho ¢opmyne (43) BhuMcAfeM KoapdHUHEHT NOTepH AaBJEHHS Ha
Tpewde [ B OpPAMHX KaHajnax:
£ = 0,054-29/0,084 = 18,7.

Koadpuunent noteps fapieHdss Ha BHXOJe H3 CHCTEMBl 5., MO
AHAJOTHM C NPUMEpPOM 3 NPHHHMAaeM PAaBHHIMH: [ ..=-4.5.

Mapametp A u B—onpeAeJmeM no hopmynam (39)—(42):

B -=1—(0,6)%/1* = 0,64,
fpx=140,05-0,25-150/ (3,14-12) = 2,38;
— 2,38
A= —m— = 1,9.
y 0,61
KosdduineHT MecTHOro cOnpOTHBJAEHHS ﬁp_K onpeieasieM no ¢op-
Myae (38):
Cpc = (0,788:1,9 -4 0,029-0,64 4-0,115-1—0,13-1,9-0,64—
—0,363-1,9—0,09)-1 =1,15.
[ToTepu naBnenns nHa muGep NpUHHMaeM paBHmMH [, =1,3.

Pacnonaraemoe AaBienne BeHTHAATOpa AP  ompelenseM no ¢op-
myne (33):

AP, =0,6-1,2914,5(0,8)2+41,15(9,5)24 18,7 (3,8)2 4
-+ 1,3(10,5)2] =519 Ila (53 k./m2).
[TonyuennsiM  nmapaMerpawm: NpPOH3BOAHTENBHOCTH 7.5 M¥c

(25000 Mm3/4) u mamopy 519 Ila (53 kr/M®) B KaTajore COOTBETCTByer
BentuasaTop LI4-70 Ne 8.

Hns Bcero 3panust Tpebyerca JHG0 TPH yKa3aHHHIX BEHTHJAATOpA,
aun6o ABa yKa3aHHBIX H JBa NPOH3BOAHTEJNDHOCTLIO, B ABA pasa MeHb-
wed MPpH TOM Xe Hanope.
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