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1.BBEOEHUE

YCTaHOBKM A5l OTOMMEHUS U BEHTUNAUUN OTAESbHBIX MOMELLEeHUN, 30aHUN U LenbiX
KOMMMEKCOB MUrpatoT B COBPEMEHHOW XMU3HM YernoBeKa OrpOMHYI0 POrb, TaK Kak OHW npegHa-
3Ha4eHbl 4NN YNnyyweH1s ero CaHMTapHO-TMIMEHNYECKNX, KyTbTYPHO-ObITOBbIX U 3KOHOMUYE-
CKMNX YCINOBUMN.

Mepea crneumanucTamm CTOAT CEpbe3Hble 3a4ady MO CO3[4aHWMI0 3KOHOMMUYHbIX CUC-
Tem, obecneynBaroLLMX B MOMELLEHNSX UCKYCCTBEHHBIN MUKPOKMMAT.

[insi ycnewHoro BbINONHEHUS KypCcOBOW paboTbl CTyAeHTY HeobXxoaAMMo Mcnonb3oBaTb
peKoMeHAYyeMYI0 NUTepaTypy M KOHCYNbTauuMmn npenogaBaTtenei.

2. UENb U 3A0AYU BbINOJIHEHUA KYPCOBOW PABOTHI

BbinonHeHne kypcoBon paboTbl - BaXkHbIN 3Tan B y4ebHOM npouecce npu nogrotoske
nHXxxeHepa-ctpoutens. Llenb kypcoBon paboTbl - 3akpenuTb, yrnybuts n 0606wmuTs TeopeTn-
YyecKkne 3HaHWA, NonydYeHHble CTYLEHTOM Ha NeKuusX, NnabopaTopHbIX 3aHATUSX NO Kypcy
"TennorasocHabxeHne n BeHTUNAUMA" (cneumanbHocTb 270103, 270105, 270106, 270112),
NpUoBpecTn NepebI ONbIT CAMOCTOATENTbHOMO PELUEeHUs1 TEXHUYECKUX N SKOHOMUYECKUX BO-
NPOCOB, BO3HMKAKOLLNX MPU NPOEKTUPOBAHUM OTOMUTESNIbHON YCTAHOBKM U CUCTEM BEHTUNS-
umn.

Bo Bpemsi BbINOMHEHUst KypcoBoW paboTbl CTyAEHT AOMNOSHUTENbHO M3ydaeT OEencT-
BYIOLLYYIO HOPMaTUBHYHO, @ TakXKe APYryl0 OTEYECTBEHHYIO M 3apyOeXHY0 TEXHUYECKYIO NnuTe-
paTypy C Lenblo 1Ucnonb3oBaHus B paboTe nocneaHux OCTUXKEHUI Hayku U TeXHUKWU. B pe-
3ynbTaTe CTyAeHT OOMMKEH MONYyYnUTb HaBbIKM CaMOCTOSITENBHOIO KOHCTPYMPOBaHUS U pacye-
Ta CUCTEM OTOMMIEHMSI U BEHTUNSLMKU, HAay4nTbCcs CBOOOOHO WM MpaBunbHO pasbupatbes B
NpoeKTax OTOMMEHUS U BEHTUMALMM, NPUOBPECTN 3HAHWUS MO MOHTAaXy M SKCnnyaTauun aaH-
HbIX CUCTEM C y4€TOM 3KOHOMHOrIO pacxoda MaTepuarnoB M TEMIOBON 3HEPTUN.

3. OCHOBHBbIE TPEBEOBAHUA K KYPCOBOW PAEOTE

3.1. TemaTuka

O6bektammn kypcoBon pabotbl MoryT ObiTb 3gaHus obvemom go 10-15 Thic.
M3 crnepylollero Ha3HaAYEHUs:: MHOTO3TaXHble TOCTUHMLbI, OBLLEXUTUSA, XuMble AoMa C
BCTPOEHHbIMW MarasvHamu, knybamm, KWnHoTeaTpamu u T.4.

3.2. UcxopHble AaHHbIe K KypcoBou paboTe

CTyOeHTy Bbl4aTCA CTPOUTENBHLIN MaH U paspes 34aHns C ykadaHMEM OpUEHTaLuK
no ctpaHam ceeTa. B 3agaHum Ha KypcoBYyO paboTy yKa3bliBalOTCA Ha3Ha4YeHue, 3TaXHOCTb U
reorpauyeckoe nonoXeHne 3gaHnsa, Hanmyme TEXHUYECKOro ataxa, nogeana, UCTOYHUK Te-
nrocHabXxeHns, napamMeTpbl TENFIOHOCUTENA N CXeMa NPUCOEONHEHNSI CUCTEMbI OTOMMEHUS K
TEnnoBOW CETU.

3.3. 3apaHue Ha KypcoBylo paboTy



CtyneHT 06s13aH paccunTbiBaTb MOLLHOCTb CUCTEMBI, HQ OCHOBaHUW LEWNCTBYHOLLMX
HOPM W TEXHUKO-3KOHOMUNYECKNX COOBPaKEHNN CKOHCTPyMpoBaTb CUCTEMY OTOMSIEHNS U Bbl-
NOSIHUTL pacyeTbl, NogobpaTtbe Heobxoaumoe obopyaoBaHme. Ha Bcex aTanax npoekTupoBa-
HMA HeobxoamMmo obecneunBaTb yMEHbLUEHME pacxofa TENSIOBOM N SNEKTPUYECKON IHEPrUn
6e3 HapyLeHns KOMOPTHbLIX YCITIOBUIN B MNOMELLEHUNAX, UCNOSb30BaTb NP KOHCTPYUPOBaHUK
YHUMLUMPOBAHHbIE Y3Mbl U AeTanu C LeNbl YMEHbLUEHNA METannoeMKOCTU 1 TpyaosaTpar
NpU MOHTaXe, a Takke onpeaenuTb ANs pacyeTHbIX NMOMELLEHUI 30aHNsS KONIMYECTBO BO3aY-
Xa, KOTOpoe [OMKHO YAanaATbCs U3 HUX CUCTEMaMM BEHTUNAUUKM, CKOHCTPyMpOBaTb 3TU
CUCTEMbI, NOKa3aB MUX Ha NnaHax u paspesax 34aHus, U BbINOSTHUTb a3poAnHaAMMYECKUiA pac-
YyeT OgHOM NPUTOYHOM N OAHOWN BbITSXKHOWM CUCTEM BEHTUNALUMN.

3.4. O6bem KypcoBou paboTbl

KypcoBas paboTta COCTOMT U3 NOSICHNTENbHON 3annCKN 1 rpadudeckon vYacTu. MNosic-
HUTEeNbHasa 3anucka BbINOSTHAETCA Ha nuctax opmaTa A 4, gosmkHa 6biTb kKpaTkon (30-35
CTp.) 1 coaepxaTb 060CHOBaHME NPUHATLIX PELUEHUN.

padmyeckas Yactb paboTbl BbINOMHAETCS B COOTBETCTBMM C TpeboBaHuamn EKC n
ctaHgapTta [2] Ha nucTe hopmaTta A1 1 OomkHa cogepxaTb HeobxoauMble nnaHbl 3g4aHna C
HaHeceHneM oTonuTenbHoro obopyaoBaHna 1 TpybonpoBOAOB, BO34YXOBOOOB U KaHasioB
CUCTEMbI BEHTUMALMM, aKCOHOMETPUYECKNE CXEMbI PACYETHbIX CUCTEM OTOMMEHUS U BEHTU-
NaUMKn, oTAENbHbIE Y3rbl U AeTanu, cneumdukaumio.

3.5. TpyaoeMKoCTb KypcoBoun paboTbl

Hayano npoekTMpoBaHMs U CPOK 3aLLMTbl 3aKOHYEHHOW KYpCOBOW paboThbl yCTaHaBMK-
BalOTCSA NMaHOM BbINOSHEHUS rpadmyecknx paboT cTyaeHTamn dakyrbTeTa U yKasbiBaloTcs
B 3agaHun. B aTOT nepuoa cTyaeHT 06s13aH perynsipHo nocellaTb NPoBOAUMbIE PyKOBOAUTE-
nem paboTbl KOHCYNbTaUMM U CaMOCTOSITENBHO PELLUTL BECb KOMMIEKC BOMPOCOB MPOEKTU-
pOBaHMS C HEOBXOAMMbIM TEXHMKO-9KOHOMUYECKMM oBocHoBaHMeM. PykoBoauTenb paboTbl
OLEHMBaET NPUHATbIE CTYAEHTOM PeLLeHUsi, 0OBbACHSET OOMNYLLEHHbIe OWNOKK, yTBEpXaaeT
npaBunbHbIE PELLeHNs, AaeT HeoOXoaUMbIE YKa3aHUsi, MPOBOAMT aTTecTauuu.

I'IpmmepHaﬂ TPyOoOEeMKOCTb BbINOJIHEHUA pa3gerioB NPoeKTa npmeBeneHa B Tabn. 1.

Tabnuua 1
MpumepHasi TPy4OEMKOCTb BbINOMTHEHMSA pa3fAernoB KypcoBOW paboThl
Ne CopepxaHue paboTbl TpynoemkocTtb, %,
n/n
1 2 3

1 | O3HakomMmneHne ¢ 3agaHnem, nogbop

HOPMaTUBHOW 1 CrIPaBOYHOWN NUTEpaTypbl,
onpeaeneHne pacyeTHbIX NapaMeTpoB 5
HapY>XHOro N BHYTPEHHEro BO3ayxa

2 | CocraBnenne Tennosoro GanaHca nome- 10
LLEHUN.

3 | Bbibop 1 KOHCTpyMpOBaHWe (KOMMNOHOBKA)
CUCTEMbI OTONNEHUS, BblHEPYMBAHNE NITAHOB C 10




HaHeceHneM oTonuTenbHOoro obopygoBaHNA 1
aKCOHOMETPUYECKON CXEMBbI.
4 | 'vapaBnuyeckun pacyet TpybonpoBoaoB 15
rMaBHOIO LMPKYIISLMOHHOIO KonbLa CUCTEMbI
OTOMMEHNS.
5 | TennoBown pac4eT OTONUTENbHbLIX NPMOOPOB. 5
6 | Nogbop obopyaoBaHMs CUCTEMbI OTOMSIEHNS. 5
7 | OnpenenexHne Bo3ayxoobMeHa NoMEeLLIEHWA. 10
8 | KoHcTpyupoBaHue (koMnoHoBKa) 10
BEHTUNALMOHHBIX CUCTEM.
9 | AspoauHamuueckwii  pacyeT  BO3[yXOBOZOB 15
NPUTOYHOWN N BBITSXKHON CUCTEM BEHTUNSALMMN.
10 | NMogbop BeHTMNALUMOHHOIro 06opyaoBaHUs 5
11 | CocTaBneHne NOACHUTENBHOM 3anuUckK, cne-
umcumkalmm, okoHyaTenbHoe opopmreHmne
YyepTexen. 10
Bcero: 100

3.6. 3awmTa KypcoBoun paboTbl

3aKkoHYeHHas U noanuMcaHHas CTyAdeHTOM paboTa He nosxe, Yem 3a OBa AHA 00

3aWwuThl caaeTcsa Ha Kadpeapy, NpoBepsaeTca U NoANMCLIBAETCA PYKOBOAMUTENEM, PELIEH3UPY-
eTca apyrum npenogasartenem. Nocne 3awuTbl CTYAEHTOM OCHOBHbIX MOMOMXEHUA KOMUCCUSA
kadpeOpbl onpeaenseT Ka4ecTBO U AaeT OLeHKy paboTe.

4. METOOUYECKMUE YKA3AHUA K BbIMOJIHEHUIO KYPCOBOW PAEOThI.

4.1. TlnaH NOCTPOEHUA U coaepXKaHMUA pa3fesioB NOSICHUTENbHOM 3anUCKn

lMosicHuTenbHas 3anucka JoMKHa coaepKaTh creayowmne pasgensl:

1. BBegeHue.

2. PacyeTHble napameTpbl HApY>KHOrO BO3ayXxa.

3. PacuyeTHble napamMeTpbl BHYyTPEHHErO BO3ayxa B NOMELLEHUSAX.

4. TennoTexHN4YECKNE XapaKTEPUCTUKN HAPY>KHbIX OrPaXKaeHWMN.

5. Tennosou 6anaHc NnoOMeLleHnIA, onpeaenieHne MOLWHOCTU CUCTEMbI OTOMSIEHUS.

6. Boibop BMaa n napameTpoB TEMSIOHOCUTENS, CXEMbl CUCTEMbI OTOMIEHUS,

BMAa OTONUTENbHbIX NPUGOPOB.

7. KoHCTpynpoBaHue (KOMMNOHOBKA) CUCTEMbI OTOMMEHMS U TENTOBOrO MyHKTA.

8. [vapaBnuyeckun pacyeT CUCTEMbI OTOMNJIEHUS.

9. PacueT nnowiagun HarpeBaTenbHON NOBEPXHOCTU OTONMUTENbHbIX NPUGOPOB.

10.Moabop BcnomoratenbHOro o6opyaoBaHUs TENSIOBOrO NyHKTa.

11. OnpegeneHune BpeaHOCTEN, NOCTYNaKLNX B pacHeTHbIE MOMELLEHUS.

12.0npepeneHne Bo3gyxoobmMeHa aAnga noMmeLleHui (No 3agaHnio) 3gaHus.

13. KoHCcTpympoBaHme (KOMMNOHOBKA) CUCTEM BEHTUNALMM (NO 3a4aHuI0).

14. AspogMHaMMyeckun pacyeT BO3AYXOBOAOB MPUTOYHBIX U BbITSXHbBIX BEHTUNALM-
OHHbIX CUCTEM.

15. Nop6op BeHTUNAUMOHHOrO 060pyaOBaHMS.

16. KpaTkue ykasaHusa no akcnnyaTaumMm CUCTeMbl OTOMSEHNSA Y BEHTUNALMUMN.

17. 3akntoveHue.




4.2.MeTtogu4yeckMe YyKasaHMA MNO BbINOJIHEHU OTAeNbHbIX pa3fenos
KypcoBoun paboTbl

4.2.1. Bo “BBegeHunn” HeobxoaMmo KpaTKo onucatb HasHavyeHMe OTOMUTESbHbLIX U
BEHTUMSLUMOHHBIX YCTAHOBOK N TPeOOBaHNA K HAM, X 3HAYE€HNE B peLLEeHMn NporpaMmmbl Ka-
NUTanNbHOro CTPOUTENbCTBA M 3JKCMfyaTauunm OENCTBYHOLIErO XXWUNoro, obLLeCTBEHHOro W
NPOMbILLNIEHHOrO POHAOB, OTMETUTHL 3adayu MO 3KOHOMUU TOMIIMBHO-3HEPreTUYECKUX pe-
CYpPCOB, CHWXEHMNIO MeTannoemMkoctu. HeobxoamMmo gatb KpaTKylo XapaKTepUCTUKY NPOEKTU-
pyeMOMY 3[0aHUI0 U HAPY>KHbIM OrPaXKAEHMUSM.

4.2.2. PacyeTHble NnapaMeTpbl HAPYXXHOro BO3Ayxa NpMHMMatoTcsa no Hopmam [3, 5].

MapameTpbl A NPpUHUMAOT ANS CUCTEM BEHTUNALMM M BO34YLUHOMO AyLLUMPOBAHUA ANd
Tennoro nepuoaa roga;

MapameTpbl B — ona cMcTem OoTOMNEHUS, BEHTUMNALMN U BO3QYLUHOMO AyLIMPOBaHMUS
ANa XONOoAHOro nepuoga roga, a Takke Ans CUCTEM KOHOUULMOHMPOBAHWUS ANSA TENnoro u
XONOAHOro NepuoaoB roga.

MapameTpbl HAPY>KHOTO BO34yXa ANsi NepexXodHbIX YCIOBUIM roga cneayeT NpuHUMaTh
10 °C v yaenbHyto aHTanbnuio 26,5 KOK/KT.

4.2.3. PacyeTHble napameTpbl BHYTPEHHENO BO3ayxa, Tpebyembii BO34yX000OMEH no-
MeLLEHN NPUHUMAIOTCSA B 3@aBUCMMOCTM OT Has3Ha4yeHusl 34aHna U NnoMeLLeHnin No CooTBeT-
cTByOWMM rmaeam [2,3,5]. [lna Tennoro nepuoja roga napameTpbl BHYTPEHHErO BO3ayxa
AO0STKHbI ObITh cnegylowuMn: TeMmnepaTypa Bo3gyxa He bonee yem Ha 3°C Bblle pacyeTHOM
TemnepaTypbl HAPY>KHOro Bo3ayxa (pacyeTHble napamMeTpbl «A»), @z < 65%, vg< 0,5 m/c.

[donyctumble KoHUeHTpauun yrrekucnoro raza C0, B nomMeweHnn U NpuTOYHOM (Hapyx-
HOM) BO34yXe NpMBEAEHbl Ha CTP. 23 HACTOSLLUUX YKa3aHUN.

4.2.4. TennoTexHN4eckme XapakTEPUCTUKN HAPYXHbIX OrpaXkaeHun MpUHUMalTCs B
cooTeBeTcTBUM C [3].

4.2.5. Tennoson 6anaHc NOMeLLEHUIN ASsi pacYeTHOro 3MMHero nepuoaa:.

Q=Q1+ (Quunn Qz) — Qs , 1)

roe Q — cymmapHble noTepu TennoTbl MOMELEeHUaMU 3aaHus, BT;

Q1 — OCHOBHble U [OBaBOYHLIE NOTEPM TEMMOTHI YEPE3 OrpakaaroLme KOHCTPYK-
UMn nomeLleHunn, BT;

Qu — pacxof TennoTbl Ha HarpeBaHWe MHMUILTPYIOLLEroCs HapyXHOro BO3gyxa
Yyepes orpaxgaroLine KOHCTPYKUUM nomeLleHun, BT,

Qs — pacxoq TennoTbl Ha HarpeBaHne NHMPUNBTPYHOLLIErOCH BO34yxa B NOMeELLEeHN-
SX XKUMbIX U OBLLECTBEHHbIX 34aHUA NPU €CTECTBEHHOW BbITSXKHON BEHTUNALMU, HE KOMMEH-
CUPYEMOro NoAorpeTbiM NPUTOYHBIM BO34YXOM, BT;

Qs — 6bITOBbLIE TEMMOMNOCTYNMEHNSA B MOMELLEHUSAX 340aHuUs, BT.

OcHoeHble u dobaso4yHble nomepu mersiomsl crieayeT onpeaensaTb, CyMMUPYs noTte-
pu TennoThbl Yepe3 oTAeNbHble orpaxaatowme KOHCTpykumn Q, BT, ¢ okpyrneHnem go 10 BT
Ans NIOMeLLeHu No oopmyne

Q=AK(t-t,)n @+ /), (2)

roe Aj— pacdeTHasa nnowaab i-or orpaxzgaroLlen KOHCTPYKUNN, M2
Ki — KoahdpuumeHT Tennonepenaym i-on orpaxkgaroLLlen KOHCTPYKLNN, B1/M2.°C;



ts — pacyeTHasa Temnepartypa BHYTPeHHero Bo3ayxa nometleHus, °C;

tun — pacyéTHas Temnepatypa Bo3gyxa A58 NPOeKTUPOBaHUA CUCTEMbl OTOMNSEHUS,
OC;

N — KOS(PPULMEHT y4€Ta NOSTOXKEHUS HAPYXXHOW NOBEPXHOCTU OrpakKaAeHUs no oT-
HOLLIEHWIO K HapYy>XHOMY BO34yXy, onpeaensiembin no [3];

B - no6aBoYHbIE NOTEPU TEMNOTHI B AOMSX OT OCHOBHbLIX NOTEPb, OnpeaensieMble

no [3].

TennoobmeH yepe3 BHYTPEHHUE OrpaXkaaloLme KOHCTPYKLMM MOMEeLeHUn Heobxo-
AVNMO Y4UTBIBaTb NPU PasHOCTM pacyeTHbIX TemnepaTtyp BHYTPEHHEro Bo3ayxa 3TuX nome-
weHu 6onee 3 °C.

PesynbTaTbl pac4yéTa OCHOBHbIX M 4O6ABOYHbIX NOTEPb TEMNOTHI YEpPEe3 orpaxaatoLume
KOHCTPYKLUWN OTAENbHbIX NOMELLEHWIA CBOAAT B Tabn. 2.

Tabnuuya 2
OcHoBHble 1 006aBOYHbIE NOTEPU TENSOTHI
Ne no- | HaumeHoBa- OrpaxgeHune Pacuert-
Me-we- | Hue nometle- | O6o- Opwu- Paamepbl | MNnowaae, Koadhpu- Has  pas-
HUS HAS W Temne- | 3Haye- | eHTa- MXM AMm? UMEHT Ten- | HOCTb
patypa BHYT- | HMe uns nonepena- | Temnepa-
pPEHHEro BO3- yn, Typ,
ayxa, 1/Ro, (tB-tH.I'I.).ny
ts, °C B1/mM*°C °C
1 2 3 4 5 6 7 8
OkoHyaHwue Tabn. 2
MoTepu TennoTbl MHoxutens noba- | CymmapHbele note- | Npume-
OcHoBHble [obaBo4Hble BOK, (1+Zp) pv TENNOTHI, YaHus
QBT Ha opueHTa- | [ipyrve Q:=Q(1+2B), BT
[TZ0)
9 10 11 12 13 14
UToro:

Pacxo0 mennomsl Ha HagpesaHue UHUIIbMPYOWe20Cs HapyXHo20 8030yxa Jyepe3
oepaxkdarouue KOHCmMpyKyuu nomeweHul , BT, cnegyet onpeaenatb no hopmyne:

QM=O,280K(tB'tHn) Gint Ao (3)

roe ¢ — yaenbHasa TennoeMKocTb Bo3ayxa, paBHas 1 k[x/(kr °C);
k — KO3 PUUMNEHT yyeTa BIIMAHUSA BCTPEYHOIO TEMSIOBOrO NOTOKA B KOHCTPYKLMSX,
onpegensemMsbin no [5];
tB — pac4éTHaga TemnepaTtypa BHyTPEHHEro Bo3ayxa nomewieHus, °C;
tHn - pacyeTHas TemnepaTypa Hapy>XHOro Bo3ayxa Aris Xono4HOro nepuoda roga,
°C, paBHas cpefHen TemnepaType Hanbonee xonogHon NATUAHEBKU obecrneyeHHo-
ctbto 0,92;
Ao — pacyéTHas nnoLlagb OKOH (6ankoHHbIX ABepen), VG
Gint — YAENbHbIA pacxof BO3Ayxa Yepes OkHO UK GarnkoHHyto ABepb, Kr/(M? ), on-
penenseTcsa cornacHo [3,4,5].




PesynbTatbl pacyéTta pacxoga TensioTbl HA HarpeBaHne UHPUITbTPYIOLWEroCs HapyX-
HOro Bo3gyxa cBogsaT B T1abn. 3.

Tabnuuya 3

Pacxoa TennoTbl Ha HarpeBaHve NHUNLTPYHOLLLErocs BO3ayxa

Homep | Temnepa- | Pas- 0,28xcxK | YOenbHbI  pacxon Mnowaab OKOH Qu
nome- | Typa BHYT{ HOCTb BO34yXa Yepe3 OKHO (6aNKOHHbIX BT
LLEHNs1 | PEHHEro Temne- nnm GankoHHyo g
asepen) B nNo-
Bo3ayxa, td paTtyp ABEPb, MeLLEeHNUM
OC (tB_tHI'I)i Ginf, Kr/(MZXL'I) A |\;|2
OC (o}]
1 2 3 4 5 6 7

Pacxod mennomsi Ha HaspesaHue UHGUIbMPYUWe20css 8030yxa 8 MOMEWEHUSIX XUlbIX U
obwecmeeHHbIx 30aHull pu ecmecmeeHHOU 8bIMSXXKHOU 8eHMUIAUUU, HE KOMIMEeHCUPyeMo-
20 nodoepemsbIM MPUMOYHbIM 8030yXoM, BT;

QB = 0,28 Ln p C (tB = tHn)k, (4)

roe L, - pacxon yaansemMoro Bosayxa, M>/4, He KOMNEHCUpYeMblii NOAOrpPeTbIM Npu-
TOYHbIM BO3YyXOM,;
P - MMOTHOCTb BO3AyXa B NOMELLEeHUH, Kr/M>.

Pacxoa Tennotbl Qg B 3a4aHMsxX co cbanaHCMpOBaHHOW NPUTOYHO-BLITS)KHON BEHTUNSA-
unen Gyget oTcyTCcTBOBaTb. B [eTckMx cagax, pacnorfioXeHHbIX BO BCEX KMMaTU4eCKMX
panoHax, 3a ucknodeHmem 1A, 1B, 11 nogpanoHoB, NPOEKTUPYETCHA TONbKO BbITSXKHAS BEH-
TMnaums. MNMoaTomy pacxoq ygansemMoro Bosayxa crnegyeT onpeaendartb kak Lp=mxV, rge m -
KpaTHOCTb BO3aQyxoobmeHa, 1/4, [2,5] (npu BbINONMHEHUM KYpCcOBOW paboTbl AOMNYyCKaeTCsa Uc-
nosib3oBaHWe KpaTHOCTEN BO3ayxo0bMeHa); V -06bem nomeLleHus, Y

PacyeTbl cBOAATCSA B TAbN. 4.

Tabnuuya 4
Pacxog TennoTbl Ha HarpeBaHne MHPUNBLTPYIOLLErocs BO3ayxa B NOMELLEHUAX XUMbIX
N OOLLECTBEHHbIX 34aHUA NPU eCTECTBEHHOW BbITSXKHOM BEHTUMALMU, HE KOMMEHCU-
pyemoro nogorpeTbiM NpUTOYHLIM BO34YXOM (Mnn nNpu gucbanaHce Mexay BbITSXKKOW U
NPUTOYHOWN BEHTUNALNEN)

Howmep no- Ob6bem KpaTHOoCTb L,, Qs=0,28cLpp(ts-tun)
MEeLLEHNA U NoMeLLEHNS, BO34yxoobmeHa, M3y
Ha3HaveHue V, m* m, 1/4

1 2 3 4 5

Onsa »Xnnbix 30aHUA yOerbHbIM HOPMATUBHBIA pacxo NpUHMMaeTCcs paBHbIM 3 M3/
Ha 1 M? NnoLLaamM Nona Xunblx KOMHAT W KyXHU, B pe3ynbTaTte (popmyny (2) MOXKHO MOMy4YnThb
B cnegytouwiem suge (BT):
Q= (ta-tun)xAn. 5)

Pacuet Qg (BT) Ona Xunbix KOMHAT M KyXOHb MOXHO cBecTu B Tabn. 5 BMecTe C pac-
4YyeToM 6bImosbix merisioebidesieHul No hopmyne:



Tabnvua 5

(6)

Pacxon TennoTbl Ha HarpeBaHWe MHUNbTPYHOLLLErocs Bo3ayxa Npu eCTeCTBEHHOM BbITSIKKE,
He KOMMEeHCUPYeMOoKn NoAorPeTbIM NPUTOYHbLIM BO3AYXOM, U ObITOBbIE TENNOBbIAENEHUS

Ne Temnepa- Pasmepbl nona (to-tun), Qs, Ok,
no- | Typa BHyT- ) . .
Me | peHHero LWMpuHa, | AfHa, I'IJ'IOLLlaLLZb, C T T
we- | Bo3ayxa, M M As M

HUa | tg, °C

01”

MpumeyaHue. *) — npyM 0ANMHAKOBOW NIaHMPOBKE BCEX aTaXen LenecoobpasHo nog ogHUM
HOMEpPOM 3anucbiBaTb NOMELLEHUSA Pa3HbIX ATaXeN.

D,aHHbIe pacyeTa oTAesIbHbIX COCTaBJIAOLWNX TEMITIOBOIo B6anaHca cBogATcAa B Tabnu-

uy 6.
Tabnuua 6
TennoBon 6anaHc NoOMeLLEeHNI
Ho- Qs | Qs, | 1-n atax [MpOMEXYTOYHbIE 3TaXNn BepxHuin atax >
I\nﬂc?nae ’ Qu | Qu | Qnp, | Q1 [2-M3TAXK | ........ Qi | Qu | Qups | O
MeLle BT Bt Br| Bt | BTt BT |Qu [Qmp |Qu |Qnp | BT BT BT BT
we- Bt | Bt BT | BT
HUS
1 2 3 4 5 6 7 8 9 10 |11 1 1 1 1
2 3 4 5
01
02
Jlecr.
KneT- o
Ka
QI QII Q QB Zqu

lMpumeyaHue. OCHOBHble N 006aBOYHbLIE NOTEPU TEMNMNOTbI FIECTHUYHOW KNETKWU, paccynUTaH-
Hble cpa3y Mo BCel BbICOTE, YCMOBHO 3anMCbIBalOT B rpadhy NepBoro ataxa, a Takke pacxoq
TENNOTbl HA HarpeB MHUNbTPYHOLLLErOCs BO34yXa Yepes 3aKpbITy0 Hapy»KHY0 ABEPb U OKHA.




TennotexHn4yeckas oueHKa apXMTEeKTYpPHO-NMaHUPOBOYHOIO peELLUEeHUs U TennosawmT-
HbIX CBOWCTB 3[aHMSA N ero CpaBHEHUSA C paHee NOCTPOEHHbIMU 30aHUAMU NPOU3BOAUTCA NYy-
TEeM BbIYVUCNEHUS YAeNbHON TennoBoii xapakTepucTukm BT/(M?xK ) Ha oTonneHve no gopmyne

q = Qsp/Vx(te-tun)xa (7)

roe V-o6beM oTannvBaeMoit YacTu 34aHUs No BHeLLHeMy obmepy, M°;
t;- pacyeTHas TemnepaTypa BHYTPEHHEro BO3Jyxa B XapakTepHOM MNOMeELLEHUN
npoekTnpyemoro 3gaHus, °C;
a - KO3(PUUUEHT, yYNTbIBAKOLLNA U3MEHEHWE YAESIbHOW TENSIOBOW XapakTepwu-
CTUKWN NPW OTKNOHEHUM DaKTUYECKOoW pacyeTHONM pasHoCTV Temnepatyp oT 48 °C,
npu KOTOPOW B CMpPaBOYHOM NMTepaTope npueedeHbl 3HadYeHus “g;’ B 3aBUCUMO-
CTW OT 06beMa 1 HasHa4YeHNa 30aHus; KO3UUMEHT "a” BbIYMCIIAOT No dopmyne

a= 0,54 + 22/(tB-tHr|) (8)
HekoTopble 3HauYeHus ¢, NnpuBeaeHbl B Tabn. 7.

Tabnuuya 7
YaenbHble TennoBble XapakTepuUCTUKN 3AaHNA Ha oTonnenune (g, BT/m3xK)

O6bem HanmeHoBaHmne 3gaHus

3aaHus

ThiC. M°
XUnble 30a- | @AMUHUCT- | LUKOMbI | AETCKUE | KITY- | KMHO - | YHMBEp — | CTO-
HUS, obLe- paTuBHbIE | U BY3bl | cagpl, Obl | Teat- | maru no-
XWUTUS, roc- | 30aHuns Acnu pbl Bble
TUHWLBI

o 3 0,49

[o 5 0,44 0,50 0,45 0,44 0,43 | 0,42 0,44 0,41

o 10 0,38 0,44 0,41 0,39 0,38 | 0,37 0,38 0,38

Ho 15 0,36 0,41 0,38 0,35 | 0,35 0,36 0,35

Bonee 0,37

15

Mpy 3HAYNTENBHOM OTKIMOHEHWUM (] OT gy HEOOXOAMMO BHECTM KOPPEKTMBbLI B COCTaB-
neHve TennoBoro 6anaHca 3gaHusi.
4.2.6 BblGop v KOHCTpyMpoBaHUe (KOMMOHOBKA) CUCTEMbI OTOMNMEHUS.

Mpun BbIGOpe BMOa M NapaMeTpoB TEMNNOHOCUTENS, CXeMbl CUCTEMbI OTOMMEHUs U
cnocoba uMpKynsuumn, Buaa oTonuTENbHbIX NPUBOPOB HeobXoaAMMO pykoBOACTBOBATLCS [5,
6,10].

PacuyeTHasi TemnepaTtypa BoAbl B NoAaloLlmx Marucrpansix CUCTeMbl OTOMMEHMS Of-
paHNYMBaETCA CaHWUTaPHO-TUIMEHNYECKUMUN U TeXHomormyeckummn tpebosaHusimn. Ons ee
MONy4YeHUs CUCTEMY NPUCOEAMHSIIOT K TEMMOBOW CETU C MOBbILLEHHOW TemrnepaTypoi BOAbI C
NMOMOLLIbIO 3ieBaTopa Mnn Apyrux NogMeLlMBatoLWmnX HAacoCoB (3aBUCMMOE MPUCOEAMHEHME)
UNM He3aBMCMMO C YCTAHOBKOW BOAO-BOASIHOro nmoporpeBatens. PacueTHylo Temnepartypy



BoAbl B 0bpaTHOM mMarncTpany npuHumatoT pasHon 70 °C xoTta uenecoobpasHo o6ocHOBaTh
ee TEXHUKO-3KOHOMUNYECKMM PACYETOM.

MecTo npoknagkvm nogatrowmx MarucTpanen 3aBuCcuT OT apXMTEKTYPHO-CTPOUTESbHOIO
pelleHnss 30aHnsa. BepxHsAsi pa3Bogka NMPUMMEHSIETCA MPU HanMyun B 30aHUWM Yepaaka unm
TEXHMYECKOro aTaxa, a Npu ero OTCYTCTBUUN - HWXKHAS pa3BOAKA; B OAHOITaXHbIX 34aHUSIX, a
Takke B MHOrO3TaXHbIX 34aHMAX NPU HanNWuuMu B Npegenax ataxa nomeleHun 6onbLiown
NPOTSHKEHHOCTN PEKOMEHAYETCA MPUMEHATb FOPU3OHTANbHbIE CUCTEMbI - CUCTEMbI C MO-
3TaXXHOW Pa3BOLKON.

MO KOHCTPYKUMM CTOSIKOB MMM TOPU3OHTamNbHbIX BETBEW U CXEM NUTaHUA nNpubopos
CUCTEMbI OTOMMNEHUS MOTYT ObITb ABYXTPYOHbIMU, OAHOTPYOHBIMU U BUUNAPHBIMMU.

B cnyyae ycTtaHOBKM TepMoCTaTOoB Ha MNOABOAKAX K OTOMMTENbHbIM Npubopam B
3[0aHUN NPOEKTMpYeTCa ABYXTPYOHas cuctema OTONMEeHNs.

4.2.7. KOHCprI/IpOBaHI/Ie CUCTEMbI OTONNEHUA N TEMJTOBOIO MNMyHKTA.

KoHcTpynpoBaHMe cucTeMbl OTOMMNEHUS BEAYT B CreayoLen nocrneaoBaTenlbHOCTU:
a) pa3MeLLaloT Ha nnaHax oTonuTenbHble NPUBopPLI, CTOSKK, 060PYAOBaHNE TEMMOBOIO MyHK-
Ta U MarucTpanu ¢ AerieHMeM CUCTEMbI Ha BETBM AN OCYLLECTBNEHUs nodacagHoro pery-
NMpOBaHNS;

6) Ha3Ha4alT YKIOH TPYyGONPOBOAOB Arst obecneveHns ABMKeHNUs, cbopa 1 yaaneHust Bos-
Ayxa, a TaKkke crycka Boabl NpY PEMOHTE;

B) pewlaloT BOMPOCbI O KOMMEHcaunm TemnepaTypHbIX YONMMHEHUW U TENNOBOM U30NSALUK
TpybonpoBOAOB;

) pasmeLlaroT 3anopHYH U PerynmpyoLlyo apMaTtypy;

[) Bbl4EPUYMBAIOT aKCOHOMETPUYECKYHD CXEMY CUCTEMbI B MacwTabe 1:100 ¢ y4eToM 3CKU3-
HOW NpopaboTkM pasmeLleHnst AIEMEHTOB CUCTEMbI Ha pa3pesax 34aHus.

CTOSIKM HAHOCATCA Ha MnaHbl U HYMEPYIOTCS, HA4YMHas U3 NeBOro BEpXHEero yrna saa-
HUS MO YaCcoBOW CTperike: B OOHOTPYOHbLIX CUMCTEMAxX C BEPXHEN Pa3BOAKOWN U B OBYXTPYOHbIX
cuctemax - ogHon uudopoit (Ct. 1.,CT. 2), B O4HOTPYOHOW CUCTEME C HWXKHEW Pa3BOAKOM -
oTgenbHo nogbemuyto (Ct1.1 unn Ct1.1A) n onyckHyto (Ct. 1 unum C1.16) yacTtu cToska.

[na ymMeHbLUEHNS MEeTannoeMKOCTU CUCTEMbI OTOMSNEHNSA NHANBUAYASbHBIA TENNOBOW
nyHKT (UATT) cnegyeT pasmellaTb B LEHTPe 34aHusl, BbIAENVB ANS HEro B 3aBUCUMOCTU OT
apPXMTEKTYPHO-CTPOUTENBHOIO pELLEHNs 3AaHns, OTAeNbHOE NoMeLLeHne B noasarne, TeXHU-
4YeCKOM MoAnosibe UM NepBoOM aTaxe.

K UTTT npucoegmHsoT CUCTEMbI OTOMNMEHUS, BEHTUNAUMN, FTOpAYEro BogoCcHabXeHus,
TEXHOSIOrMyeckme Tensoncnonb3yLwmne yCTaHOBKM OAHOMO 340aHUS UK ero 4YacTu, Hanpu-
mMep, BMoK-CeKUUN MHOrO3TaXXHOro Aoma.

Paamepbl nomeweHuns UTI 3aBUCAT OT cxeMbl NPUCOEOUHEHNS Pa3NUYHbIX NOTpedu-
Tenewn TennoBon aHepruun, rabaputoB NogobpaHHOro B pesynbTaTe pacyeTa obopynoBaHus ¢
ydyeTom Tpebyembix ans 6esonacHon n ygqobHon akcnnyaTtaumm npoxogos. KomnoHoBka 060-
pyoosaHua UTI pgomkHa obecnevmBaTb Takke MUHUMAarbHYK NPOTSXXEHHOCTb TpybonpoBo-
noB. Paspelwaetcsa npegnonoxutb, 4to K UTI 30aHua npucoeamHseTcs TONbKO cuctema
OTOMMEHNS.

Heobxoanmbln maTepuan no KOHCTPYMPOBAHUIO U YCTPOMUCTBY CUCTEM BOASAHOIO OTO-
nneHus 1 TennoBoro nyHkKTa npuseegeH B [5,6,10,11].

4.2.8. 'nopaBnmyeckmin pacyeT CUMCTEeMbl OTOMMEHNS.



Llenbto rmgpasnuyeckoro pacyeta sBndetca nogbop TakMx AnameTpoM Yy4yacTKOB
LUMPKYIISILMOHHOTO KorbLa, KOoTopble obecneyaT Nponyck pacyeTHOro KonnyecTsa BoAbl, Npu
39TOM NMOTEPU AaBMEHMS Ha NPeofoneHne COMpPOTMBEHMI AO0MKHbI ObiTb Ha 10 % MeHblue
pacrnonaraemoro nepenazga gasneHuni (APp).

lMepea BbINOMHEHMEM TMAPABANYECKOro pacyeta HeobxoaMMO BbIMOMHUTL TEMNSI0BOE
Harpy>xeHne akCOHOMETPUYECKOW CXeMbl, ANS Yero Ha npubopbl HAHOCATCHA 3HA4YeHus Ten-
NOBbIX Harpy3oK, paBHbIX pacyeTHbIM HefoCcTaTKaM TeNSoTbl B COOTBETCTBYIOLLMX NOMeELLe-
HUAX 13 Tabn. 6, a 3aTeM CyMMUPYIOT X NO CTOSIKaM U OTAeNbHbIM BETBAM. Tennosas Ha-
rpy3ka rofloBHOro yvacTka CUCTEMbl OTOMMEHMS AOSMKHA ObiTb paBHa CyMMapHbIM Hedoc-
TaTKkam TennoTbl B 34aHUN.

[anee BbIBNSETCA rMaBHOE LMPKYNALUNOHHOE KOMbLO CUCTEMbI Yepe3 BETBb C Mak-
CUMarbHOM TENNOBOW Harpy3kon, 0bbIYHO CaMoe MPOTSXKEHHOE, B KOTOPOM pacrnonaraemoe
LUMPKYISUMOHHOE AaBneHne Ha 1 M gnvHbl TpybonpoBoaa okasbiBaeTCs HAMMEHbLUNM:

APy() = APp /ZZZH.K 1 (9)

B 0OHOTPYGHbIX TYNUKOBLIX CUCTEMAxX 3TO KOMbLO MO caMOMy MPOTSXKEHHOMY W Ten-
NIOHarpy>XeHHOMY HarnpasfeHUo Yepes NocrnegHUn CTosK, B ABYXTPYOHbIX cUcTeMax - Yepes
npubop nepBoro ataxa nocrnegHero ctosika. B cucrtemax ¢ NonyTHbIM OBUMXEHUEM TEMMOHO-
cuTensa B KavyecTBe rMaBHOMO MPUHMMALOT KOMbLO, Npoxogsiuee Yyepes cpeaHun, Hambornee
Harpy>eHHbIN CTOSK.

Pacnonaraembin nepenag gasneHun (LMPKYNAUMOHHOE AaBreHue) onpenenseTcs B
3aBMCUMOCTU OT BuAA LUMPKYNauumM BoAabl, cnocoba NpucoeamHEHUs CUCTEMbI OTOMMEHUS K
TENI0OBOM CETU, CXEMbl CUCTEMbI, Pa3MepPOB B MfaHe U BbICOTbl 34aHWUsl, NapaMeTpoB Tenso-
HocuTend. lNpu HacoCHOM LUMPKYNSauMn aTa BenudnHa onpegensertcsa no gopmyre

APy = APy + APg = AP, + Anp + Arp, (20)

roe APy - nepenag gasneHnn, cosgaBaeMblil LMPKYSLUMOHHBIM Hacocowm, [a;
APe - ecTecTBeHHOe (rpaBUTaALMOHHOE) LMPKYNsUMOHHOEe AasneHue [la,
BO3HMKalOLee 13-3a OCTbIBAHUSA BOAbl B OTOMUTENbHbLIX Npubopax (APy,) n
Tpybonposoaax (AP+p).

Ons onpepneneHna rpaBUTaumMoHHOro aaBfieHUA npu pacyetTe HaCOCHbIX CUCTEM MOX-
HO BOCMNOJ1Ib30BATbCA yI'IpOLLl,eHHOIZ 3aBNCUMOCTb.

roe B - koabdULMEHT Ans nepexoaa oT NAOTHOCTU K TemnepaType, kr/(mM* x °C);

€CINN NPUHATL NIMHENHYIO 3aBUCUMOCTb MeXay HUMKM, To npu tr = 95 °C nto =70 °C B
= (pro-pes)! At = 15,91/25 = 0,64 kr/(M>x °C), a npu tr = 105 oC nto = 70 °C B = 0,65 kr/( M°x
p - MMOTHOCTb BOAbI, Kr/M>;
ho - yCpegHeHHas BennymMHa pacrnonoXeHUsa LeHTpa OxnaxaeHus BoAbl B OAHOTPY6-
HOM CTOSIKE Haf LeHTPOM TennoBoro BBoAa, M , ho=2Qhi/=2Q; ; Q; - TennoBas Harpyska Ha
aTaXe paccyuMTbiBaemoro crosika, BT; h; - BbicoTa pacnonoxeHus ueHTpa npnbopoB aTaxa
Hag UEeHTpPOM TennoBOro BBOAA, M, B ABYXTPYOHbIX cuCTeEMax M B BUPUNAPHBIX rOpM3oH-
TanbHbIX BeTBAX B dpopmyne (11) ho=h;; t,t, - pacyeTHble TemnepaTypbl BOAbI B NPOEKTU-
pyeMol CUCTEME; g - YCKOpeHMe CBOBOAHOro naaeHus, M/c?.
MNepenag paBneHnn, cosgaBaeMbll HACOCOM, crieqyeT NpUHUMaThb:
a) Npu HeNoCpeaCTBEHHOM MPUCOEOUHEHUN CUCTEMbI OTOMSEHUS K TennoBon ceTn 6e3 noa-
MelnBaHus Boabl U3 obpaTHoro TpybonpoBoada - He 6onee pasHOCTM AaBNeHWn B nogato-
Lwem 1 obpaTHoM TpybonpoBogax TENSIOBOW CETU Ha BBOAE B 30aHUE;



6) Npu HenocpeaCTBEHHOM MPUCOEANHEHUM CUCTEMbI OTOMIEHMS K TEMMOBOW CETU C Noame-
LUMBaHNEM BOAbI M3 06paTHOro TpybonpoBOAa: HACOCOM — B 3aBUCUMOCTM OT MecTa ero yc-
TaAHOBKM; 3NeBaTopoM (BOOOCTPYMHbIM HACOCOM) - paBHbIM Nepenaay AaBreHuii nocrne ane-
BaTOpa, onpeaensieMomy no npun. 1 B 3aBMCMMOCTM OT nepenaza AaBneHuii B TENNOBON ce-
TN B TOYKax Bpe3ku (MO 3afaHu0 Ha NPOEKTUPOBaHME) U KoahdULMEHTA CMELLEHUs areBa-

T
Topa U =——=, roe T, - pacueTHas TemnepaTypa BoApbl B nojatlem Tpybonposoae Ten-

2 o
nosow cetu, ( No 3agaHuIo);

B) NpY HE3aBUCUMOM MPUCOENHEHNN CUCTEMbI OTOMMEHUs K Tpybonposogam TennoBon ce-
TW, a TaKkKe Ans CUcCTeM, KOTopble B NEPCNEKTMBE He npeanoniaraeTcs NpucoeanHaTh K Ten-
FI0OBOM CETU - NO pacyeTy, yuuTbiBas TpeboBaHUA rmapaBinyeckon U TEnoBON YCTONYNBO-
CTU CUCTEMbI (BO3MOXHOCTb YBSA3KM MOTEPb AABMEHUs B NapannesbHbIX yYacTkaxX M KOMb-
uax), pacnonaraeMoe LMpKynsiuMoOHHOe gaBneHne (BO3MOXHOCTb nogbopa, Hanpumep, 6ec-
dyHAAMEHTHOro ManoLwyMHOro Hacoca) u 6eclymMHOCTb paboTbl; CKOPOCTU ABUXKEHUS BOAbI
He JOSPKHbI NpeBbIWaTh JONYCTUMbIX 3Ha4YeHun [5].

4.2.8.1 MeToguka pacyeTta TpybonpoBOAOB CUCTEMbI OTOMMAEHNSA C NOCTOAHHBIMU
nepenagamu Temnepartyp Bofbl B CTOSKax no yaenbHbIM NoTepsaM AaBrieHus npu
3aBMCUMOM MPUCOEOUHEHUN K TEMNITOBOWN CETH.

PaccmoTpym mMeToaMKy pacyeTa Ha npumepe ynpoLleHHONW OOHOTPYOHOM CUCTEMbI C
BepxHen pasBogkon (puc.1). B aByxTpybHOM cucTemMe Ha cTosdke ByaeT HEeCKONbKO pacyeT-
HbIX y4yacTkoB. Cxema BbliepyeHa 6e3 macwTtaba, oTonuTenbHblE NPUOOPBLI YCIOBHO HE Ha-
HeceHbl, apmaTtypa nokasaHa TOrbKO B TEMNMOBOM MYyHKTE.
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Puc. 1. Cxema rmaBHOro UMpKynsaUMOHHOMO KOfbLia OAHOTPYOHOM CUCTEMbI OTOMNSEHUS C
BEPXHEWN pa3BOAKOMN

PacueT BbINOMHAKT B cnefyoLlen nocnegoBatenbHOCTU U cBOAAT Tabn. 8:

1. Mo dopmyne (10) c yyeTom dpopmynbl (11) 1 npun.l onpegensaioT pacnonaraemMbin
nepenap aasneHui (APp).

2. N3 npegnonoxeHuss 0 paBHOMEPHOM 3aKOHEe NafeHus OaBfieHusl Ha yvacTkax
(R1=R2=...=Ry) onpegenstoT cpeagHee (OPMEHTUPOBOYHOE) 3HAYEHME YAESNbHbIX NOTEPL AaB-
NeHVst BCeACTBME TPEHMSA O CTEHKM TPYDObl Ha y4acTKax rmaBHOro LMPKYNSLMOHHOMO KonbLa:

0,9BAP
= L (12)

roe 0,9 — koadbdpUuMeHT, BBEAEHHbBIM C y4eToM TpeboBaHus, YTObObI (hakTnyeckne notepwm
AasnexHus obinu Ha 10 % MeHbLUe pacnonaraemoro nepenaga gaBneHun;

B - KOAPULMEHT, yYNTBIBAIOLLMIA OO0 NOTEPb AaBEHUS HA NpeodosieHne ConpoTUBIIEHUI
TpeHus oT obLero pacnonaraeMoro nepenaga AaBneHUn B CUCTEME:

B =0,5 — pons cuctem c ectecTBEHHOM Lmpkynsumen, 3=0,65 - Ans cuctem ¢ UCKyCCTBEHHOWM

UuMpKynauuven; 2 Mo - CyMMa ANNH Yy4aCTKOB rMaBHOMo LUPKYISALMOHHOMO KOfbLa, B CXeme
puc. 1, aTo y4acTtkm 1-8.

3. OnpegenstoT pacxog Bogbl (G, Kr/4) Ha ydacTkax no popmyne

3,60
o 360,
o PP -

raoe C — TennoemKkocTb BoAbl, paBHas 4,19 kx/ (kr<K);

B1 - kKO3PDOULMEHT yyeTa AOMOSHUTENBHOIO TENMOBOrO NOTOKA YCTaHABNMBaEMbIX
oTONUTENbHbIX MPUBOPOB 3a CHET OKPYIIIEHUS CBEPX PacyYeTHOW BeNYuHbI [5];

B2 — KOA(PPUUNEHT yyeTa OONOMHUTENBbHBIX NOTEPb TEMNSIOTbl OTONUTENBHBIMU NPU-
Bopamu y HapyXHbIX orpaxxgeHun [5].

Pacxoq Boabl Ha yyacTke 8 onpeaensieTcs no opmyne

G =G, xU="052PB: ;1
C(T-zt))

roe Gr.c — pacxod Boabl N3 TENMNOBOW CETU, Kr/u.

4. Mo Rgp 1 9, nonbayack npun. I1.1 [10] noabupatoT AnameTpbl TpyGonpoBOAOB yvacT-
KOB Taknum obpasom, 4Tobbl hakTu4eckoe 3Ha4yeHne MMHUMarnbHO OTnu4anock ot Rep, a cko-
POCTb ABWXEHWUSA BOoAbl 3 He MpeBbillana 4onycTumoro 3HadeHus. MNMpu noabope gMameTpos
HeobXxo4MMO TaKke CTPEMUTbCA K TOMY, 4TOBbl CKOPOCTb ABWXKEHWUS BOAbI MMaBHO CHWXa-
nacb No Mepe YMeHbLUEHNSA TENMOBbLIX HAarpy3ok 1 HA0bopoT, a NOTepPU AaBneHNsa B nocnea-
HeM cTosike cocTtaBnanu He meHee 70 % OT obwmx NOTeEpPb B LMPKYNSALMOHHOM KornbLe 6e3
y4yeTa obLMnX y4acTKOB.

5. MoTepun AaBneHns Ha TpeHne Ha yvacTke onpeaenstoT YMHOXeHneM R Ha A.

6. Mo 3HayeHuto ckopocTn 3, nonb3yAck [10], HaxoOAT NoTepu AaBfeHNs Ha MeCTHbIe
conpoTueneHnsa Z.

7. No akcoHomeTpuyeckon cxeme u npun. 11.11 [10] HaxoasaT Ko3aPULMEHTbI MECTHbIX
COMPOTUBNEHUIN y4aCTKOB (3anonHaT Tabn. 9). MecTHoe conpoTUBNEHNE Ha rpaHuLe OBYX
Yy4aCTKOB OTHOCAT K y4acCTKy C MEHbLUMM pacxodoM. Ecnv B MECTHOM CONPOTUBIIEHUN MOTOK



Ha CBOEM MyTn pe3Ko MEeHSEeT cevyeHue, TO NoTepu AaBreHUss paccYnTbIBaAKOTCA Npy ANHaAMU-
4YeCKOM [aBfeHnn B MeHbLleM ceveHun. [pn ncnonb3oBaHuu B pacyeTax npuBefeHHbIX Ko-
3PULMEHTOB MECTHbIX conpoTuBreHnn (Cnp) U3 oben AnvHblI CTosika HeobXxoaAMMO Bbl-
4YeCTb OJIMHY 3TaXXEeCTOSKOB.

8. MNoTepun gaBneHNss B MECTHbLIX COMPOTMBIIEHUAX y4acTKa paccymUTbIBaOTCA Mo gop-
mMyne z = X{xPg.

9. OnpenensioT NoTepu AaBneHus Ha ydacTtke (RA + z), Ma.

'MapaBnNuyeckuin pacyeT rNaBHOMO LMPKYNALUMOHHOIO KOfbLa CYMATaAETCA 3aKOHYeH-
HbIM, KOraa 3anac nepenaga AaBIieHUn COCTaBuUT

8
AP —> (RA+2)
3= L x100% ~10% , (15)
P
3anac nepenaga naBneHWit HeobxoauMMm Ansi NPEOAONEHUST HEYYTEHHbIX B pacyeTe
rMapaBrNYecKMX CONpPOTUBMNEHUNA.

Tabnuuya 8
MmapaBnnyecknn pacyeT CUCTEMbl OTOMMEHUS

Homep | Q, | G, | A, | d, R, 9, | R\, | Py | X | Z, (RA+ z2),
y4y-Ka BTt | kr/d | m mm | Ma/m | m/c | Ma Ma Me- MNa

9 10 | 11 12
1 Q| G1 | A | d1 | Ry 91 | RMi| Pg1 | 26 | Za (RA+2Z)1

_
N
w
SN
ol
o
~
o)

7 Q| G7 | A7 | d7 | Ry 97, | RN | Py7 | 267 | Z7 (RA+2Z)7

8 - Gsg As ds Rs 93 Rhg | Pgsg >Cs Zsg (RA+2)sg
YRl +Z)
Tabnuya 9
MecTHble CONPOTMBNEHNS] Y4aCTKOB
No HanmeHoBaHWe MeCTHOro ConpoTMBIIEHNS C
ydacTka
1 2 3
1

28




(MaBHOE LMPKYNALMOHHOE KOMbLIO NPMHMMAETCH B Ka4eCTBE ONOPHOro Ang pacyera u
rmapaBnnMYeCcKkon yYBA3KU NPOMEXYTOYHbIX CTOAKOB MMaBHOIO LMPKYNALUMOHHOIO KonbLa u oc-
TanbHbIX, NapanfenbHbIX rMaBHOMY, Konew,.

PacyeT 3akaHuMBaeTCs, Korga HeBsiska (pacxoxaeHue) He npesblwaeT 15% nputynu-
koBou 1 5% npu nonyTHon pa3soake TpybonpoBoaoB.

Ana nony4yeHnss 4ONYCTUMOW HEBA3KM CTOSAK HEpPeLKO NPUXOLMTCH NpPoeKTUpoBaTb U3
y4acbKoB ABYX AnameTpoB. [1pn ncnonb3oBaHMM MUHMMAasnbHOro AnameTpa u HegonyCTMMon
HEeBs3Ke 130bITOUHOE LMPKYNALMOHHOE AaBneHne Ap = Ap, — (RI + Z) cTosika racutcs Apoc-

cenbHom Wanbon gnameTpom, Mm

[Cer
dy, = 3,53V Tip’

Ecnn gnameTtp wanbbl nonyyaeTca mMeHble 3 MM, TO AN obGecneyeHns HageXXHOoM
paboTbl CTOSIKa crieayeT YyCTaHOBUTL 2 Wwanbbl bonbluero guameTpa.

4.2.9 PacyeT nnowaan HarpeBaTefibHOM NOBEPXHOCTM OTONUTENbHbLIX NPUGOPOB.

Pac4yeT nnowagu HarpeBaTeanoﬁ NOBEPXHOCTU OTOMUTESIbHbIX I'IpVI60pOB npon3Bo-
AOnTCcA B 3aBUCUMMOCTU OT MPUHATOrNoO BMAA I'Ipl/l60p0B, ero pacrnosfioxxeHmda B MNMoMeLleHUN,
CXeMbl npmncoeamHeHnA K pr6OI'IpOBO,EI,aM, TeMnepaTtypHoro pexmma:

-0,9
p, =m0 4,

qnp , (17)
rae Qnp — TennoBas Harpy3ka npubopa (U3 cxemsl), BT;
QTp — Tennootaava TpybonpoBOAOB, NPOSIOXKEHHbLIX B NOMeLLeHMM n obecnevmBato-

lwmx paboTy paccunTtbiBaemMoro npmubopa Q qu ¢ qu ¢, BT;
gB, gr — TennooTgadya 1 M BepTUKaNbHO U rOPU3OHTANbHO NPONOXEHHbIX Tpybonpo-

BOLOB, BT/M, npuHMmMaemasi no crnpasodHon [10] B 3aBMCMMOCTU OT guameTpa U
pa3HOCTM TemnepaTypbl BOAbI B TpybonpoBoae 1 BO3ayxa NOMELLEHUS;

sk _ ANWHA BEpPTUKaIbHbIX Y FOPU30OHTarbHbIX TPYy6ONPOBOAOB;

B3 — NnonpaBoOYHbIN KOIPDULMEHT, YYNTHIBAIOLWNA NMOHWXEHNE TemnepaTtypbl BOAbI
MO CPaBHEHMUIO C pacyeTHbIM 3HA4YEeHNEM BCreaCTBME ee OCThbiBaHUSA B TpybonpoBo-
aax cuctemsol [11] ;

B4 — NoNpaBOYHbIN KOIGPULUMEHT, yYnTbIBAKOWNA Cnocob yCTaHOBKM paguaTopa B
NoMeLLEHNN N BCAKOrO poda ykpbitun [11] ;

Qnp — MAOTHOCTb TEMIOBOrO MOTOKa OTONUTENbHOro npubopa npu akTU4EeCcKnx yc-
noswusix pabotsl, BT / M?,

1+n P
t —t G
qnp = qu,w ) ( - - ] ) ( > J : b
70 360 (18)

roe gquom — HOMUHAlrbHaAA MMOTHOCTb TEMJIOBOIO NMOTOKA npm6opa npn pa3HOCTN TEM-

nepartyp Ar=t,,~1,=70 C, pacxofe Bofbl Yepe3 nNpubop no cxeme “cBepxy-BHU3”
360 kr / 4 n aTMocdepHom gasneHun 1013,3 Ma (760 mm pT. c1.), BT / M?[10];

N, p — 3KCNepuMeHTanbHO onpeneneHHble nokasatenu ctenexHn [10];

b — nonpaBoYHbIN KO PULMEHT Ha aTMochepHoe aasneHue; [10].




B oByxTpy6HbIX cMcTEMax OTONMEHUs, ecrnv NpeHebpeyb OCTbiBaHMEM BOAbI B Tpy6o-
NpPoBOAAX, B KaXAbl OTONUTENbHbLIA NpMbOp Npu pacdeTHOM pexume paboThbl (ty = t,,) No-
CTynaeT Boa C pacyeTHOW TemnepaTypol t;, a BbIXoAUT C TemnepaTtypoi t, B pesynbtaTe

tnp = 0,5 * (tr + to), (19)
Atnp = tr - to. (20)
B ogHOTpYOHLIX cucTemax OTonfneHus Temnepatypa npmbopoB CTosika He ofMHaKoBa
N NoaNIeXxXnT pacyeTy. PacueTt TeMnepaTtypHoro pexmnma OLI,HOpr6HbIX CTOAKOB pasHoﬁ KOH-

CTPYKLMK (PUC.2) BLIMOSHSAOT NO CreayroLWwmMM 3aBUCMMOCTSM:

a) NPOTOYHbIN HEPETYNNPYEMBIN CTOSIK NPU BEPXHEN pa3BoOaKe

po, 30QBL _ 36Q+Q)BP
b G, = G, ’
tnpl :O,S-(l‘g +t1), tnpz :O,S‘(fl +t2),
At"p‘ =t —h Atnpz =1, —1,, uT.0O. (21)
(=t - 3,6(Q, +Q, +Q; +Q,) 5.5, e
lMpoBepka cG,,
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Puc.2. Cxembl 04HOTPYOHbIX CTOSIKOB



0) perynupyemblii CTOSIK NP1 BEPXHEW pa3BoKe

L=, 36Qi+Q,)B5 p ooy 0@+ Q, +Q+Q)AA
! cG,, 2 G MTA. (22)
Lot 3RuBr e
[MpoBepka G

roe ¢ — yaenbHasa TennoemMkocTb Boapl, ¢ = 4,19 k[x / (kr - °C).

TemnepaTtypa Boabl Ha Bbixode u3 noboro npudopa

. 3a6'an'ﬂ|'ﬂ2
e Yex o
cC-a- Gcm (23)
a= Gy
roe Gon . K03 MUMEHT 3aTeKkaHna BOAbl B OTONUTENbHLIN Npubop, 3aBUCUT OT Tuna

pagmMaTopHOro yana, COOTHOLIEHMSI AMaMETPOB CTosKa (M3 rmapaBrMyecKkoro pacyeta), 3a-
MbIKatoLLIEero yyacTtka 1 nogBoAoK (MPUHUMAKOTCS) M CKOPOCTU BOAbI B CTOsIKe (M3 rmapaBnu-
Yeckoro pacyera).

TemnepaTypa kaxgoro npmbopa

t”ﬁ = 0’5 ’ (tﬂx + tebvr )’

(24)
a nepenag TeMnepatypbl

At =t _—t, .
tnp t(fx tb’blx (25)

B) MPOTOYHO-PEryNNPYEMbIN CTOSIK NP HUXKHEN pa3BOAKe MarmcTpanen.

3a pacyeTHbIli PeXUM NPUHUMAETCSl TakoW, Korda C NMOMOLLbI TPEeXXO0O4oBOro KpaHa
TENNOHOCUTENb HaNPaBNSAT TONbKO Yepe3 OTONUTENbHbIA Npubop (o = 1), CTOSIK CTaHOBUT-
CS1 MPOYHbIM, @ pacyeT BbINOSHAT aHanorMyHo a), Hanpumep,

6 7
396'2Qi 3’6ZQ’
t,=t ——=__.BR; t, =t ———=—- B,
c-G, c-G, (26)
t, =0,5-(t, +1,); At, =t —t..
t,=t. _30QuBL: _ggec
Mposepka ¢-G, (27)

Mpw UCNonb30BaHUN PaaMaTOPHbIX Y3rOB C PErynMpYyOLWMM NPOXOAHbIM KpaHOM TeM-
nepaTtypa BOAbl Ha BXxoAe B Npubop paccuynTbiBaeTcs No NpuBeaeHHbIM Bbille (hopMynam.

Yucrno cekuun B pagmatope paccynTbiBaloT Mo oopmyne
F

m=—2=

roe f - NOBEPXHOCTb Harpesa O4HOWN CEeKLUN, M2
5 — nonNpaBoOYHbIN KOIPPULMEHT HA YNCNO CeKUMn B paanaTope,
0.16

Bs=0,92+ (29)



TennooTtaadvy otonuTenbHOro npubopa paspeluaeTcs 3aHN3nTb He bonee, 4em Ha 5 %
nnun Ha 60 BT ot Tpebyemon no pacyeTy Benu4uHsbl [5].

B kypcoBon paboTte Heobxoammo npuBecTn NoapoOHbIM pacdeT nnowagun TennooT-
AaroLen noBepxHOCTM NpMObopoB 0QHOro CTosKa, pacyeTbl cBecTu B Tabn.10 n tabn.11.



Tabnuua 10
TennooTtaayva TpybonposoaoB

Ne
nome- HaumeHoBaHue _ x A
iy o~ |At=t —t o Qs dr, Os By
wehmsiv | yuactka |0 MM| MM e °C " °Cl BT/M | g x A, Br Qe BT
ts
1 2 3 4 5 6 7 8 9
CrosK. ...
Crosik 20 2,1
404 NopBoaka 20 |0,35
18 °C 3am. yyactok | 15 0,5
NoaBoaka 20 | 0,35
Crosik 20 0,1
304
18 °C
Tabnuuya 11
Pac4eT nnowaan TennooTaatowen NoOBEPXHOCTU OTONUTESNbHBLIX MPUOOpPOB
PaguaTtop Mapku ... qu = ..., f = ... M
Ne 15 1o t t ts, |t~ to| G
_ nps TP BX1y BbIX1 At =t —t t — 0’5 tgx ++[@be B1 np = g H
nome BT BT °C °C np ex ~ “ebix np ( ) °C °C kr/ 4
LEH.
1 2 3 4 5 6 7 8 9 10
CTo8KK ...
OkoH4vyaHue Tabn.11
Cxema
np» I:I'I L] m1
nogaun n P b B'I(E]/pMZ Bs B4 e Bs W
BOZbl
11 12 13 14 15 16 17 18 19 20

4.2.10. NMogbop scnomoraTenbHOro 06opyaoBaHns TEMMOBOrO NyHKTa.
Moabop BCcnomoraTenbHOro o6opyaoBaHMs TENMOBOrO NMyHKTa NPOM3BOANTCS cornac-
HO [9,11,12].

4.2.10.1. BogocTpyinHbI anesaTop

TemnepaTtypa BoAbl B TENNOBLIX ceTax 0bbl4HO cocTtaBnsaeT 130-150 °C, a gonycTu-
Masi Mo CaHUTapHbIM HOpMaM TeMnepaTypa BoAbl B CUCTEME OTOMMEHNS XUMbIX U BONbLUNH-
cTBa 06LLeCTBEHHbIX 3g4aHnn — 105-85°C. Tpebyemoe noHmxeHne TemnepaTtypbl BOAbl 4OC-
TUraeTcs YCTaHOBKOW B TEMMOBOM MyHKTE 30aHUS BOAOCTPYMHOro anesatopa (puc.3).
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Puc. 3. BogocTpynHbii anesaTop.

1 — kopnyc, 2 — conno, 3 — NpuemMHas kamepa, 4 — CMecuTesbHbIN KOHYC, 5 — ropno-
BWHa, 6 - andysop

— | e

2

MocTynatowias U3 TennoBon ceTu BoAa MOABOAMTCS K afieBaTtopy cresa UM cBepxy
(B aneBaTope C perynupyemMmbiM cevyeHueM corna “OnekTpoHuka”), a CHU3Y No nepemMblyke
nocTynaeT oxnaxaeHHas Boga U3 CMCTeMbl OToNfeHNs. B pesynbtate cMeLlleHnsa nonyyarT
TensIoHocuTEeNb C HeobXxoanMon TemrnepaTypon.

Mopbop anesaTtopa NPOU3BOAAT NO pacyHeTHOMY Ko3ahdpuuneHTy cmewwenuns (¢ 15 %-
M 3anacom) u npusegeHHoMy pacxoay Boabl Grp, T/ 4:

G T—t
U=115"2=115—=, (30)
Gl te _to

991G,

np \/F(,

rae G; — pacxof BoAbl Ha rOfIOBHOM y4YacTKe CUCTEMbl OTOMMEHUSA — U3 rmapasnunye-
CKOro pacyeTta Cc NepeBoaomMm, T/ y;
AP, - nortepu [aBreHuns B rnaBHOM LUMPKYNSALNOHHOM KonbLe
cuctembl otonnenunsa ¢ 10 %-m 3anacowm, [Ma.
Mo Homorpamme (npun.4) onpenensitoT HOMep aneBaTopa, AnameTpbl conna u ropno-
BUHbI.

[dnameTp ropnoBuHbl (CM) 1 conna (MM) MOXHO ONPEAENUTb TaKKe pacyeTHbIM MNy-

d, =0874[G,,,, (32)

G (31)

TEM:

i 10-d, 33
. .
7% 1+u)Pa? +06(1+U)? -04-U?
G2,

Mo anameTpy roprioBuHbI, NOSb3YSChb Npun.4, onpeaensaioT HoMmep anesatopa BTU —
Tennocetn MocaHepro, n3 npun.5 BeiNUCbIBAOT €ro rabapuTHble pasMmepbl 1 Maccy.

4.2.10.2. UnpkynsiuMoHHbIE HAcoChI

B mMecTHOM TennoBOM MNyHKTE MOryT OblTb YCTaHOBMIEHbl [Ba OOMHAKOBbIX Monepe-
MEHHO paboTaloLmX UMPKYNALNOHHBLIX Hacoca.

MpuMeHsaIoT Takme UMPKYNAUUMOHHBIE HACOChbl, KOTOpble NPU He3Ha4YnTerbHOM nepe-
nage gaBneHnn UMeLT 4OCTaTOYHY0 nofady (Mpov3BoaMTENbHOCTD).



Hanpumep, Hacockl ompmbl Grundfos (puc.4).

Puc. 4. Hacoc UPS Series 200 (Grundfos)

MNoaGop HacocoB NPoOM3BOAAT Mo nodade L, , M3/ 4, 1 nepenaay AaBneHuit Ap,,, MNa,
(Hanopy, m BOA,. CT.):

L, = Sco. 30 Fsata /s (31)
Py Clte-to)eg
11> (RA+Z), . +Ap,, —Ap

Ap, = 2.K. M N (32)

" 9,81-1000
roe 9,81 x 1000 — nepesog Ma B M BOA,. CT.
Mo Homorpammam [15] BbiBMpatoT Hanbornee BN3KYI0 K pacHeTHOW nogade n Hanopy
MapKy Hacoca W BbINUCbIBAKOT TEXHUYECKME JaHHbIE.

4.2.10.3. PacwmputenbHbin 6ak
Mpn He3aBMCMMOM NpUCOeMHEHUN K TEMMOBOM CETU cUcTeMa oTonneHnsa obo-
pyayetcsa pacwmputenbHbiM 6akoMm. OHWM yCTaHaBNMBAKOTCA B BbICLLIEN TOYKE CUCTEMbl Ha
TEXHUYECKOM 3Taxe, Yyephake uUnm noKpbiTuM BecyepaadHoro 3gaHus B cneuyanbHOM yTen-
NEHHOM MoMeLLeHnn, NpuyemMm aHo Gaka LOMKHO ObITh Bbile BO34yXOCOOpHMKA NpU BEPXHEN
pa3Bogke He meHee 4yem Ha 0,3 m.
MonesHbIn 06beM pacwumpuTensHoro 6aka, n, onpegenserca no opmyne

Vp. 5= a-Ve , (33)
roe a=0,045nput =95°C,a=0,06 mput =105°C.
O06bem BoAbl B CUCTEME OTOMMNEHUSA

_ Qm i ﬂl : 132
V, = BT (a +b), (34)

roe a,b, - o6bem Bogbl B anieMeHTax cuctembl (Npudopsbl, Tpydonposoabl) Ha 1000
BT ee Tennoson mowHocTn no [14].
Mo BennumnHe nonesHoro o6bemMa BblbMpatoT Gnvxkanwmim 6onbWKi No 06bLeMy
TMNOBOW pacwmpuTenbHbii 6ak [14], BbiNnUCbIBAlOT pasMepbl, AMaMeTpbl HEOOXoaNMbIX ANg
ero paboTbl Tpy6ONpOBOAOB U ApYyrMe TEXHUYECKUe JaHHbIe.

4.2.10.5. 'psaszeBuku



"psizeBUKM NoabupatoT ¢ y4eToM guamMeTpoB NoaBoAALLMX TPYyOONpoBOAOB TakK,
4YTOObI CKOPOCTb BOAbLI B MONEpeYHOM ceyeHmm koprnyca obina He 6onee 0,05 m / c:

4L
D, = /— , 35
6 3600 - -0,05 (35)

roe Dg - BHYTPEHHUI AnameTp rpssesuka, M; L — pacxon Bofbl Yepes rpsiseBuK, M / u.

Mpn He3aBUCMMOM MpuUcCOeauHEHMM noabuparT OBa rps3eBuKa: Ans yc-
TaHOBKM nepepn TennoobMeHHMKOM Ha CeTeBOW BOAE W nepen Hacocamu; npu 3aBUCUMOM
npucoeanHeHnn — oauH. MNMogbop nponssogaT no [14].

4.2.10.6. Bo3gyxocbopHukmu

Kak npaBuno, NpMMEHSIIOT NPOTOYHbIE BO34YXOCOOPHMKN CBAPHOWM KOHCTPYKLMK. [una-
METP NMPOTOYHOro BO3ayXocOOpHMKa AomKeH ObiTb B 2 pa3a 6onbluero gnameTtpa maruct-
panbHoro TpybonpoBoga, Ha KOTOPOM OH YCTAHOBIMIEH, C TeM, YTOObl CKOPOCTb ABUXEHUS
BOAbl B HEM He npesbiwana 0,05 m / ¢c. lnameTp Bo3ayxocbopHMKa MOXET ObiTb paccumTaH
no dpopmyne (35). NMogbop npomssoaat no [14]. Bo3gyx oTBOOAT Yepes BO3QYLUHbIA Tpybo-
NpoBof, BbIBEOEHHLIN, NO BO3MOXHOCTU, B OTaniMBaeMoe NOMeLLEeHNE C KpaHOM, YCTaHOB-
NEeHHbIM Ha yaobHon anst o6CcnyXmBaHus BbICOTE.

4.2.11. OnpegeneHne BpeaHOCTEN, NOCTyNaKLWMX B MOMELLEHUS.

B obLiecTBEeHHbIX 34aHUAX OCHOBHbIM UCTOYHUKOM BblAeneHus BpeaHocTen (Tenna,
BMnaru, yrnekucrioro rasa) aBnstoTca noau. [laHHble o BblgeneHnn BpeaHOCTeNn OOHUM 4e-
nosekom cm. [10].

KonunyecTtBo Bpeﬂ,HOCTeVI, nocTynarwwmx B nNoMeLleHNA YnTarbHbIX 1 CNOPTUBHbBLIX
3alioB, KItfacCoB 1 T.4. paCCHNTbIBAETCA MO BblpaXeHUAM:

Ona crnyydad BblaeneHnd tenna

Quss = Qnp-Qyx=0q-n, (30)
Bnaru

GBn = (en'N, (31)
yrnekucroro rasa CO,

Gcoz = Feo2'N, (32)

roe Quss — MOIHble M3BbITOYHbIE TEMMoBbiAeNeHns B nomelleHun, BT, Qn, — konu-
YecTBO Tenna, nocTynawllee B nomelleHve, BT; Q,—konuyecTso Tenna, TepsemMoro no-
meleHnem, Q,=0, ecnu cuctema oTonneHuss paboTaeT MOCTOAHHO (YMTanbHble 3ansbl,
knaccbl); Qyx=Qnorp"""", €CNN OTOMNNeHne B paboyee Bpems BbIKINOYaeTCsa (3pUtenbHbie 3a-
nbl); Ggn,— KOMMYECTBO Briaru, NocTynarowen B nomeweHune, r/d; Geoe,— konudectso COy,
NOCTyMalLEero B NoMeLLeHne, r/'v; g —TennosbigeneHne OaHNUM YernoBEeKOM.

KonuyectBo Tenna Quorp™""', TEPSEMOrO OrpaXxaakoLLMMM KOHCTPYKUMSIMU MPU tps, OM-

penoendeTcd N3 COOTHOLUEHUA:

__ OfiGrp (L8° —tpe)
Qe = Ml (33)

raeQ s sp,— TensnonoTepun nomeLleHmnem npu tp, (NpuHUMatoTca U3 pasgena 4.2.5), BT,

tZ°HT- BHYTpeHHss TeMnepaTypa Bo3dyxa B MOMELLEHWN O NPOEKTUPOBAHWS BEHTUMSALMN,

°C; tE‘?T — BHYTPEHHASA Temnepartypa BO3ayxa B MOMELLEHMM AN MPOEKTMPOBaHMUS oTonne-
Hug, °C.



KonnyectBo Tenna Qpp, NOCTYNaKLWEro B NOMELLEHUS XUIbIX U OBLLECTBEHHbIX 34a-
HWI, CKNagblBaeTCca B OCHOBHOM M3 TEMMONOCTYNMEHU OT IoAen, Yepes HapyXHble orpax-
AeHus (B Tennbli nepuopg), OT MCKYCCTBEHHOIO OCBELLEHMS, OT NoTpebnsaemMon anekTpudye-
CKOWN MOLLHOCTN TeXHMYECKOro obopyaoBaHus, pacrnofioXeHHOro B nomeweHun, un 1.4. MNpu
pacyeTax Ana onpegeneHns MakcMMarnbHOM TensioBOW Harpysku criegyeT 3agaBaTb OLHO-
BPEMEHHbIEe TENTONOCTYNMEHUS OT BCEX MCTOYHUKOB.

Tennonotepy NOMELLEHMA CKNaabiBAlOTCA M3 BESIMYUH: TEMSONOTEPb Yepes3 Hapyx-
Hble OorpaxxaeHusi, TennonoTepb UHMPUNbTPaLMM BO3ayXa Yepes HapyXXHble OrpaxaeHus, Te-
nnonoTepb Ha HarpeB BO34yXa, BPbIBalOLErocs B NOMELLEHNE Yyepe3 Nepuoanyeckn OTKpbl-
BaeMble HapyXHble aBepu (cMm.pasgen 4.2.5).

PasHoOCTb TennonocTynneHuri u TennonoTepb B MOMELLEHMM Ha3biBaeTCA TEnmoms-
6biTkamMmn (Quss) MK TennoHegoctaTkaMn (Quepocr). TN BENUYUHBI ONPEAENAIOTCA B pesyrb-
TaTe COCTaBMEeHUs ypaBHEHNA TennoBoro 6anaHca.

YpaBHeHue TennoBoro 6anaHca npeacraBngeT cobon cymmy BCex TENMOMNOCTYNNEHUN
N TeNNonoTepb NOMELLEHUS:

2 Qpocr - Qnor =0, (34)

rae Z Qpocr — CyMMa TENSIONOCTYNIIEHNI B MOMELLEHUE;
2 Qnor — CyMMa TennonoTepb NOMeLLEHUS.
BenuunHbl Qs U Quen HAXOAAT MO POpMyNam

Quss = Z Qnocr -2 Qnor > 0; (35)

QHe,EI,OCT = z QI'IOT _z QI'IOCT < 0 (36)

B nomelueHnsa oT nogen noctynaeTt siBHas TennoTta (3a CYeT Jy4YUCTO-KOHBEKTUBHOIO
TennoobmMeHa C BO34yXOM W MOBEPXHOCTAMM MOMELLEHNHA) U CKpbITas TennoTa (Bblaense-
Masi C Bnaroun BblbIXaeMoOro Bo3gyxa M 3a C4HeT UCrnapeHUn C NOBEPXHOCTU Koxu). MNonHas
TennoTa paBHa CyMMe SBHOW N CKPbITOW TENMOTHI.

Qron = Qss + Qcx, (37)
Qss = Qss'N, (38)
Qron = Gron’N, (39)

rae Quon, Qgqe, Qok — TEMNOBBIAENEHUS OT NMOAEN COOTBETCTBEHHO MOJSIHbIE, SIBHbIE,
CKpbITble, BT;
Onon, Jss — TEMNOBbLIAENEHNS OOHUM YENOBEKOM (COOTBETCTBEHHO MOSHbIE U SB-
Hbl€), NPMHMMaeMble B 3aBMCUMOCTU OT MHTEHCUBHOCTU (ODU3NYECKOW Harpys3ku y nogen m
TemnepaTypbl B noMeLleHun, BT, npuHmumatotea no [10, 14];
N - KONUYEeCTBO JIAEN B NOMELLEHUN, Yer.

TennonocwnneHwﬂ OT Nogen, 3aHATbIX pr,D,OBOI7I 0eATEeNIbHOCTbIO Pa3JfiMvyHbIX KaTe-
ropm7| N HaxogAawnxcd B OQHOM nomeuweHnn, cnegyet CyMMmmnpoBaTh.

[Mpyn BLINONHEHUN [OAHHOW KypcOBOW paboTbl MOCTYNMEHUSA Tenna OT COMHEYHOW pa-
Anaumm, anekTpMYeCcKoro OCBeLLEHNS HE YYUTbIBAOTCS.

4.2.12. OnpegeneHne Bo3ayxo0OMeHa NOMELLEHMI.



Cnoco6 BEHTMRALMM NOMELLEHNI XUMbIX U 0BLWECTBEHHbIX 34aHUI BbibUpaeTcs B 3a-
BMCMMOCTWN OT Ha3HaYeHWsl 34aHUS, ero 3TAXHOCTU U XapakTepa BbIOENSIIOLMXCS BPeOHO-
cteir. OCHOBHbIM TpeboBaHMEM, NPeabsABASEMbIM K BEHTUNALMK, SIBNSIETCSA NOAAepXaHne B
NMOMELLLEHUN TaKOW YUCTOTbI, TeMMepaTypbl, BNaXHOCTM BO34yxa, koTopble obecnedvBanu
6bl HOpMaribHbIN CAHUTAPHO-TUTUEHNYECKUIA PEXMM.

Mo Ha3Ha4YeHU0 BEHTUNALUMOHHbIE CUCTEMbI NOAPa3neNsTCA Ha NPUTOYHbIE U Bbl-
TshkHble. o cnocoby nepemMelleHus Bo3ayxa pasnuyaoT CUCTEMbl BEHTUMNSALUUN C MEXaHU-
4YECKUM N eCTECTBEHHbIM NOBYXaeHMEM.

Mpu onpegeneHun Bo3OyxooOMeHa MNOMELLEHMN HeobXoOuMO PYKOBOACTBOBATLCS
5,12, 14].

B03dyx00bmeHOM Ha3blBaeTCs MofHas UM YacTUYHas 3aMeHa 3arpsi3HeHHOro Bo3ay-
Xa NoMeLLeHNI YNCTbIM aTMOCHEPHBIM.

KonnyectBo BEHTUNSAUMOHHOIO BO34yxa, Heobxogumoe gnsi obecneyeHns HopMu-
pyeMbiXx napameTpoB BO3QYLUHOW cpeapbl B 06CNy>XMBAaeMON 30HE NOMELLEHUI, onpeaensaeT-
Csl pacyeToM M3 YyCNOBUN acCMMUnsaumMm n3bbITOYHbIX BpegHocTen (Tenna, snarm n COy). MNpu
O[HOBPEMEHHOM MOCTYNMEHMM Tenna M Bnarm B MOMELLEHME pacyeT ANsA Kaxaoro Buaa
BpegHoCcTen BegeTcss ¢ nomouwbio I-d gnarpammbl. B aTom cnyyae noTpebHbIM BO34yXO-
obMeH, onpegensemMbln OTAENbHO AN TENoro, NEPEXogHOro U XOro4HOro NepuoaoB roaa,
paccYnMTbIBAETCH U3 NMPUBOANMbBIX HUXE BbIPaXXEHWIA:

-us yCJ'IOSUl:I accumunsayuu u3bbimkoe i8H020 UJU roJsIHO20 merina

Q
G =— 40
v C@ ’ (te - tnp) ( )
Torga
Lnp = an ! Pe, (41)

rae Grp, Lnp — noTpebHoe KonnyecTBo MPUTOYHOIO BO3AyXa, COOTBETCTBEHHO Kr/4 ”
M3/

Qs — M36bITKN SABHOW TennoThl, BT;

Cs — YAEenbHasi TENIOEMKOCTb BO3AyXa;

ts — TemnepaTtypa BHyTpeHHero Bo3ayxa, °C;

tnp — TEMMNEpaTypa NpuTo4Horo Bo3ayxa, °C.

Pz — NIOTHOCTb BO34yXa, Kr/M°, MpPUHMMaemasi B 3aBUCHMOCTU OT TemnepaTypbl

Bo3ayxa ts °C; ps = 353/(273+ts).

nnu
Gpp = Q—H, (42)
(IK - Inp)
roe Qn — n3dbITKK NoNHOM TennoTsl, BT;

ls — SHTanNbNUSA BHYTPEHHEro Bo3ayxa, BT;
lnp — HTaNbMUS NPUTOYHOTO BO3ayxa, BT.

- U3 pac4yema rio u3bbimkam enaau

W
G, = B (43)
7 31
v (de_dnp)’lo
roe Wen — M30bITKM BRaru, Kr/u;
ds, dnp — BNarocogepxaHue, r/kr, Cyxoro Bo3gyxa, COOTBETCTBEHHO BHYTPEHHErO U

MPUTOYHOrO.




- U3 ycrosus pasbaerieHusi usbbimKo8 y2r1eKuci020 2asa

G
Leo, = (44)

cdon - Cnp

G
roe % - KonMYecTBO BblAEMNMBLUETOCS YrNEKUCOro ra3a B NOMeELLEHUN, T/yY;
Cron » Crp — KOHu,eH?Tpau,MM YINEKUCNOro rasa B BO34yXe NMOMELLEHUS N B HapyX-
HOM BO3ayxe, r/M”.

[nsa pacyeta Bo3gyxoobmeHa no CO, HeO6XOOUMO MPUHATL pacyeTHble KOHLEHTpa-
LUK YINEKNUCIIOro ra3a B Hapy>KHOM 1 BHYTPEHHEM BO3ayXe.

KoHueHTpaumst CO, B HapyKHOM Bo3ayxe, r/m>:

- ANSA ueHTpa 6onbLluoro ropoaa (CBble 04HOrO MIH. xuTtenen)-0,75;

- N4 panoHa B YepTe ropoga - 0,5;

- Ang 3aropogHomn 30Hbl NGB0 HebonbLKnX nocenkos -0,4.

KoHueHTpaunsa CO, B BO3gyxe NOMELLEHUN, rim®:

- B TeYeBHbIX N OEeTCKUX yupexaeHusx — 1;

- B @KTOBbIX, 3pUTENbHbIX, CNOPTMUBHbIX 3anax U B NOACOBHbLIX NOMeLleHusX ¢ 60nb-

LUMM KOonunyecTBoMm niogen — 1,5;

- B MOMELLEHNAX BPEMEHHOro npebbiBaHus nogen (MarasuHbl, KAHOTeaTpbl)-2.

OO6bI4yHO BenuunHa Lo, OnpegensieT MMHMManbHOE KONMMYECTBO HapPY>KHOro BO3AyXa,
KOTOpoe Heobxoanmo nogaTb B NOMELLEHME.

MapameTpbl nputodHoro so3gyxa B (40), (42), (43) n NPOEKTHLIN BO3AYyX00OMeH Ans
MEXaHUYEeCKON BEHTUNAUUN OnpeaensatTcs OCOOEHHOCTbIO pexuma paboTbl NOMELEeHUNn B
TennbIn Nepuoa roga.

B cnyyasx, korga no ycrnoBusaM akcniyataumm noMeLweHnn B Tennbli nepuog roga [5]
paspeluaeTcs npegycMaTpmMBaTh €CTECTBEHHYIO BEHTUMNALMIO Yepes OTKPbITbie opamyrn unm
OKHa (Knacchbl LUKOM, 3pUTENbHbIE 3arnbl, YATarnbHblE 3anbl OMGNMOTEK 1 T. N.), 3@ NPOEKTHbIN
BO34yXO0OMEH AN MexaHU4ecKoW BEHTUNAUUKN NpuHMMaeTcsa Gonbluas BenMyunHa ns onpe-
AENeHHbIX NS 3MMHEro 1 nepexoaHoro nepuonos roga. Npu aTom napameTpbl NPUTOYHOMO
BO34yxa, BbisiBNsieMble C nomoLlbio |—d amvarpammbl (dnp,lnp) YCTaHaBAMBaOTCA NO gonNyc-
TMMOW TemnepaType Bo3gyxa, nogaBaemMoro B nomelleHue tqp. lNocneaHsas HasHavaeTcs (no
COrnacoBaHuIO C PyKOBOAMTENEM) B 3aBUCUMOCTU OT NPUHATLIX B NPOEKTE CXEMbl OpraHun3a-
umm Bo3ayxoobmeHa n cnocoba pasgaum Bo3gyxa. C Lenbio CHMKEHUS MPOEKTHOrO BO34yX0-
obMeHa pekomeHOyeTCsl BbIsiBNATb Hanmbonee paunoHanbHble BapuaHTbl BEHTUIMPOBaHUS,
Nno3BonsLWne MMETb MakCUMarbHYIO ANA OAHHOMO NMOMELLEHNS pas3HOCTb Temnepatyp tge—
trp.

Mocne BbIABNEHMS MPOEKTHOrO BO3A4yxO0OMeHa onpefensieTcs temnepatypa Bo3fgy-
Xa, NoAaBaeMoro B nomeLleHnm

_ Q.
tup=ts — (45)

’
Cg Gr{p

no I-d gnarpamme yTOYHSAIOTCA BCE OCTanbHble NapaMeTpbl MPUTOYHOrO BO3AyXa.
MoTpebHbin BO3gyxoobmeH ansa Tensioro nepuoga roga (C y4eTom AenCcTBUS ecTe-
CTBEHHOW BEHTUNAUUKN) onpeenseTcs, kak 0bbl4HO, NO Bbile NpUBEAEHHbIM COOTHOLUE-
HUsSM. MexaHunyecko BeHTUNAUMEn B 3TOT Mnepuog roga nogaetcs Bo3gyx B obbeme,
onpeaeneHHom no pacyeTHOMY nepuogy (xonogHomy nnm nepe-
XOOHOMY).
B nomeweHunsax, ons KOTopbIX B TENMbLIN Nepuog roga cregyet npegycmaTtpmBathb-
TONbKO MEXaHWYeCKyld BEHTUNAUMIO, 38 MPOEKTHbI BO34yX0O0OMeH criegyeT npuHuMmaThb



pacyYeTHYI0 BENUYMHY AN TENMoro nepuoga roga unv HambornbLlwun Bo3gyxoobmeH 13 on-
peAeneHHbIX N0 TpeM nepuogam.
Bo3ayxoobmeHbl 60MbLUMHCTBA BCOMOraTesbHbIX MOMELLEHUIA XUIbIX U OBLLEeCTBEH-
HbIX 3[aHUI ONpeaensioTca Mo KPaTHOCTAM Unu HopMe Bo3ayxoobMeHa Ha 1 M? nnowaam
nona [5] :
Lo = Ko"Vioms (46)

roe Kp, — HopMaTtuBHas KpaTHOCTb BO3fyxoobmeHa nomeweHus, 1/4; Voo — 06bem
nometuexus, m>.

3HaveHve K, npusoauTtcsa B [5,6,7] B 3aBUCMMOCTU OT Ha3HaYeHUs 30aHNA U Nome-
weHus. MNMpn aToM yKasbiBaeTCA KPAaTHOCTb MO BbITSXKKE M NO NPUTOKY. Pe3ynbTaTthl pacyeTa
BO34yX000OMeHa 3aHocAT B Tabnuubl 12, 13.

Tabnuua 12.
BoagyxoobmeH no nomeLeHnsam
Ne | HaumeHoBa- Pasmepbl O6bem HopmaTtusHas PacueTHbIn
n/n | HKe nomeLleHus nomette- KpaTHOCTb BO34yX000OMEH,

nomeLleHns (axBxh), HUA, BO34yxoo6meHa M3y

MXMXM NpUTOK BbITS)KKA | NPUTOK BbITSKKA
M3

2 3 4 5 6 7 8

Hpumeanue. I'Ip|/| OTCYTCTBMU B HOPpMaAXx yKasaHvuZ O BeJIn4nHe KpaTHOCTU And HeKO-
TOPbIX NOMELLEHMI, NO COrfacoBaHUIo C npenogasarerieM, MOXHO NPUHATb ee paBHOI7I KpaTt-
HOCTM CXOAHbIX MO HA3HAYEHNIO NOMELLEHWNN.

Ecnn HOpMMpOBaHHbBIE KPaTHOCTU BO34yXOOOMEHa MO NMPUTOKY M BbITSDKKE AN OT-
AENbHbIX NOMELLEHUA He coBMadatoT, KONMYECTBO BO34yxa, Heobxoammoro Ansi NOSIHOro
GanaHca, nogaeTca B COCEAHME MOMELLEHUS UNN MOMELLEHMA KOpuAopoB. [ns Kaxzoro
aTaxka Npu KOpMAOPHOM CUCTEME UNWN ANS rpynnbl NOMELLEHMI Ha 3Taxe, BbIXOAALWMNX B 06-
W kopmaop (Wwno3), HeobxoauMo onpeaensaTb CyMMapHble BO34YXO0OMEHbI MO NPUTOKY U
BbITsDKKE. PasHuuy mMexay CyMMapHbIM NPpUTOKaMM U BbITSKKON — «aebanaHc» cneagyeT no-
AaBaTb (Mpy M3BbLITOYHOWM BLITSXKN) UNK yoansatb (Npu M36bITOYHOM npuToke) u3 obuiero
Lnto3a.

Tabnuuya 13.
BoaayLwHbI 6anaHc NoOMeLLEHNNA.
Ne | Haum. | Mepvion BbITsXKa, Kr/4 (M°/4) MpuTok, K/ (M°/4)
an nomeui rona MecTHas O6weobmeH. | Bcero | mectHbin | O6LweodbmeH. | Beero
' ' Ect. | Mex. | Ect. | Mex. Ect. | Mex. | EcT. | Mex.
1 2 3 4 5 6 7 8 9 10 11 12 13

PexkomeHOayuu no opaaHu3ayuu 8030yxoobmeHa.

[Mpn BbINOAHEHMM KYpCOBOM paboTbl [OMMKHO ObiTb 0bpalleHo ocoboe BHUMaHWE Ha
oTpaboTKy BONPOCOB OpraHM3auumn Bo3gyxoobMmeHa, Tak kak noTpebHbin o6bem Bo3ayxa, a,
cnegoBaTteribHO, U 93KOHOMUYECKME MNoKa3aTeny CUCTEMbl BO MHOTOM 3aBUCSIT OT BbIOpaHHbIX
CXEM BEHTUNMPOBAHWSI NMOMELLEHMI, cnocoba pasgayn Bo3dyxa U Tuna Bo3gyxopacnpene-
NUTENbHbIX YCTPOWCTB.




HumanbHble u CriopmueHble 3arlibl, Kriacchbl, 8CrioMozamersibHbie rNomMeuw,eHUs.

[na xonogHoro n nepexogHoro nNnepuoaoB roga criegyeT npegycMmaTpuBaTb NPUTOY-
HYIO M BbITSXKHYIO BEHTUNALMIO C MeXaHUYecknm nobyxaeHnem. Ang HebonbLmnx YntanbHbIX
3an0B BO3MOXHa €CTECTBEHHAs BbITSXKa. B Tennbin nepmnoa roga AONOMHUTENBHO K Mexa-
HUYEeCKOMY MPUTOKY LienecoobpasHa nogaya BO3dyxa €CTeCTBEHHbIM NyTeM yepes CBETO-
Bble Npoembl. CnegyeT pasnuyaTb NoONepeyvHyo 1 NpoAoNbHY0 CXEMY BEHTUNMPOBAHUS.

MonepeyHas cxema uernecoobpasHa Npu CpaBHUTENBHO HEBONBLLLIOM PacCTOsHUKM OT
MecTa BblNycka Bo3gyxa 4O NMPOTUBOMNOMNOXHOIO orpaxaeHus. [pn aTon cxeme NpUTOYHbIE U
BbITS>KHbIE OTBEPCTUSI pEKOMEHAYETCA pacnonarate B O4HON NSIOCKOCTU NPOAOSNbHON CTEHbI.
LienecoobpasHo npu 3HAYMTENbHOW AfIMHE MOMELLEHUS BbITSXKHbIE OTBEPCTUSA YepeaoBaTb
C MPUTOYHbIMK, pacnonaras ux, No BO3MOXHOCTWU, B OauH psad (puc. 3.1a)); B ocTasibHbIX
crny4asix MpUTOK N BbITSXKKY MOXHO NPOEKTUpOBaTb, pacrnonaras BEHTUNAUMOHHbIE OTBep-
CTUSA MOEHTUYHOIo HasHa4vyeHus rpynnamu (puc. 3.2 a)). lNpn Hanuyum B orpaxaeHnsx cBeTo-
BbIX MPOEMOB CO CTOPOHbI, NPOTUBOMOSIOXKHON MPUTOKY, B BO3OYXOBbINYCKHbIX OTBEPCTUAX
Heo6Xxo4MMO yCcTaHaBNMBaTb MHOIOCTBOpYaThIE KnanaHbl C rOPU3OHTaNbHbIMU CTBOPKaMMU.

MpoponbHas cxema BEHTUNUPOBaHUS LienecoobpasHa Npy 3HaYNTENBHOM pPaccTos-
HUN MeXOY NPUTOYHBIMU U BbITSXKHBIMW OTBEPCTUSIMU U peanuadyeTcs, Kak npaBuno, npu oT-
CYTCTBMM CBETOBbIX NMPOEMOB B CTEHE CO CTOPOHbI BbITSXKKM (puc. 3.6). Obs3aTenbHbIM yC-
noBmeM, onpeaensiowmm aPEeKTUBHOCTb 3TOM CXEMbl BEHTUNMPOBAHUS, SBMSIETCA Hanu-
Yne OTPbLIBHOW NPUTOYHON CTPYWU, NOCTynarLwen B 06Cny>KMBaeMyro 30HY.
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Puc. 3. CxemMbl BEHTMNALMM YMTANbHbIX U CMOPTUBHbIX 3aJ10B, KIiaccoB, BCOMOratTesibHbIX Mo-
MELLLEHWNIA: a—Inonepe4yHble CXGMbIZ1a) — nNpn 4YepenoBaHN MNPUTOYHbLIX U BbITAXHbLIX OTBEpP-

CTWUIA; 2a) - PN PACMOSIOKEHUN  MPUTOYHBLIX W BbITSKHbIX  OTBEPCTWIA rpynnamu; 6—
NpoAosibHas cxema.

K BCcnomoraTenbHbIM NOMELLEHNAM FpaXaAaHCKUX 34aHWUIN OTHOCATCS: KOMHaTbl aaMu-
HUCTPaLUM 1 06LLLECTBEHHbIX OpraHM3aLUmnii, KpY>KKOBble, apTUCTUYECKNE, KOMHATbI OTAbIXa U
paboTbl obcnyxuBatoLero nepcoHana u 1. n. Mpu Beibope NpuHUMNa BEHTUNSAUUK (MEXaHU-
yeckasi, eCTECTBEHHas!) 9TUX NMOMeLLeHWI crieayeT PyKOBOACTBOBATLCS yka3aHUsimu [5].

[na nomeLLeHnin, OTHOCALLNXCS K 3TOW rpynne, NnpeanoyTuTenbHa nonepeyHasi cxe-
Ma opraHu3aumm "Bo3gyxoobmeHa ¢ pacnonioXXeHMEM NPUTOYHbIX U BbITSXKHbIX OTBEPCTUN B
ofHoOM nnockoctn (cm. puc. 3.1a)). NMpu cocpegoToOHEHHOM PacnoNiOXKEHUM BEHTUNSALMOH-
HbIX OTBEPCTUN BO3MOXEH BapUaHT BbITSXKM CO CTOPOHbI NSIOCKOCTW, HOPMarbHOM K NpUTO-
Ky.

C uenblo CHMXKEHMSI MPOEKTHONO BO34yX0oOMeHa B Knaccax NpUTOYHble OTBEPCTUS
crnegyeT CTPEMUTBLCA pacnonaratb OT MOTOSMKa Ha PacCTOSAHUN ABYX-TPEX 3KBUBANEHTHbIX
no nfowagn AnameTpa OTBEPCTUS, CHabxas Mx perynupylowmMm KnanaHamm gns nocre-



MEHHOro OTKIMOHEHUS1 NOTOKa K MoTonky. [pn aTOM pekomMeHAyeTCA NPUMEHATb TUMNOBbIE
BO3ayxopacnpeaenutenbHble pelleTkn ¢ obpa3oBaHMEM HEMOSTHOM BEEPHOW CTpyu. ITu
MEPONPUATUS NO3BONAIOT YBENMYNTL B XONOAHbLIA Nepuog roga pasHoCTb TemnepaTtyp Me-
Oy BO34YyXOM B Kraccax u nputodHbiM go 12-15° C.

4.2.13. KoHCcTpyupoBaHuMe (KOMMOHOBKA) BEHTUNSALMOHHBLIX CUCTEM.

Mpexge Yyem NPUCTYNUTb K KOMMNOHOBKE BEHTUNSALNOHHBIX CUCTEM, He06X04MMO 03-
HaAKOMWUTBLCH C PEKOMEHAAUNAMUN NO PELLEHMIO NPUTOYHO-BBITSX)KHON BEHTUNALUN OTAENbHbIX
nomMeLLeHnn n agaHus B uenom [5, 6, 7].

BbinonHss kypcoByto paboTy, cnegyeT 3anpoeKkTMpoBaTh B 30aHUAX BCEX Ha3Ha4e-
HUA MPUTOYHYIO MEXaHMYECKYH0 BEHTUNALMIO C OYUCTKON N NOLOrPeBOM MPUTOYHOrO BO3AY-
xa.

lMockonbKy pacyeT BbINOMHAETCS AN OAHOW NPUTOYHOM CUCTEMbI BEHTUASALMU NpU-
TOYHas KaMmepa B JaHHOM 34aHuUK OfHa.

[MpuTOYHbIE Kamepbl cnedyeT pacnonaratb, Kak NpaBuno, B NoABane unv Ha nepeoMm
aTaxe 3h4aHMa B cneumanbHO BblAeneHHbIX nomeleHusax. He gonyckaetcsa pacnonaratb
NMPUTOYHbIE Kamepbl HEenocpenCTBEHHO Mo MOMELLEeHUsSMU, TpebyrowmnmMmu NOHUXKEHHOro
YPOBHS1 FPOMKOCTUN NPOHMKAOLLEro LWyMma.

N3 apxuTekTypHbIX coobpaxxeHnn 3abop Bo3ayxa ANs NPUTOYHOW YCTAHOBKU OOSIKEH
NPOn3BOAMTLCS MO BO3MOXHOCTM HE CO CTOPOHbI dpacaja 34aHusA U TOMbKO B TEX MecTax,
roe HapyXXHbl BO34yX HauMeHee 3arpsisdHeH. [lonyckaeTcs YCTPOMCTBO BbIHOCHBIX NPUTOY-
HbIX LLIAXT, PacrofioXKeHHbIX B 3€M1EHON 30He.

Boagyxo3abopHble peleTkn Heobxoammo pacnonaratb Ha BbicOTE He MeHee 2,0 M, a
npu pasMeLLeHNN UX B 3eN1eHON 30He — He MeHee 1 M OT YPOBHS 3efeHN 0 HU3a PeLLETKMN.

[MpreMHble yCTponCcTBa ANA HapY>KHOro BO3ayxa [ONyckaeTcsa pas3MellaTtb Hag KpoB-
nen 30aHnsa Ha O4MHaKOBOM BbICOTE C NMpoemMamu Ansi Bbibpoca BO3ayxa, yaansaemMoro cuc-
TeMamn 06LLEeO0ObMEHHON BbITSXKHON BEHTUMALMK, NPU FOPU3OHTANIbHOM PaCCTOSHUN MeXay
NPUEMHbIMUN 1 BbIGPOCHBIMKU Npoemamu, npesbiwatowem 10 aKBMBaNEHTHbIX AMaMeTpoB (No
nnowaan) énmxkanwero n3 BeIOPOCHbLIX NPOEMOB, N0 He MeHee 20 M. Npu MeHbLeM ropu-
30HTaNbHOM paccTosiHMM OO0 MecTa Bblibpoca Bo3fgyxa, ygansemoro cuctemamu obuieob-
MEHHOWN BbITSPKHON BEHTUNAUMM Yepe3 Tpybbl M WaxThl, BbibpacbiBaloLe BO3OyX BepTu-
KanbHO BBEpPX, MpUeMHble YCTPOMCTBA A4S HapY)XHOro Bo3ayxa fornyckaeTcs pasmelwiaTtb B
npegenax Kpyra, OnMcaHHOro Ha MroCKOCTN KPOBMAM pagnycoMm, paBHbIM BbICOTE BbIOPOCHOM
Tpybbl MNK WaxTbl Hag KPOBMNeNn, Npnyem BblOpoC JOMKEH BbITb HE MeHee, YeM Ha 2 M Bbl-
e BEpPXHEN KPOMKM Npoema A8 npuema Bo3ayxa.

M@abapuTbl NPUTOYHOM Kamepbl ONpeaesniatTCa YCTaHOBMEHHLIM B HEW 0b6opyaoBaHuU-
eM. [Mpnmep KOMMNOHOBKM MPUTOYHOIO Kamepbl cM.[10].

dunbTpbl 4NA OMUCTKM OT MbINIKM BO3A4yXa, NOAABaeMOro B NOMeELLEHUs, pa3MeLLaloT B

Kamepax, Kak npasuno, go kanopudepor. OgHako, 4Tobbl NpegoTBpaTUTb BO3MOXHOE 3a-
Mep3aHne MacnsHbIX PUbTPOB B MECTHOCTSAX C pacYeTHON TeMnepaTypon Hapy>XHOro BO3-
Ayxa B XonoaHbln nepmog roga —25° C 1 Huxe (pacyeTHble napameTpbl «by), pekomeHay-
eTCcq ycTaHaBnMBaTb UX Nocrne Kanopudepos.

B 2-,5-3TaxHbIX OOLLECTBEHHbIX 34aHUSX NMPUTOYHBIA BO34yX nogaetca OT obuiero
KOnnekTopa camoctoaTenbHbIMY BO3ayxoBogamu (puc. 4).
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Puc. 4 MNpuHumnnunanbHas cxema npokKnagku BO3g4yxXoBOOOB NPUTOYHOM YCTAaHOBKM
1 - Bo3ayxo3abopHas WwaxTa; 2 — KnanaH; 3 — NPUTOHHas YCTaHOBKA; 4 — 0O M KONNEKTOP;
5 — noaTaxHble BO34yXOBOAbI.

BbITS)kHaAa BeHTUNAUMS  onpefensieTcs  XapakTepoM  MOMELeHur, BUAOM ¢
KONMYEeCTBOM BbIAENAOLLMXCA B HUX BpeAHOCTEN. BbITSXXHAs BEHTUNALNA MOXeT BbITb Kak
eCTeCTBEeHHasi, TaKk U MexaHuyeckasi, HO obdA3aTenibHO opraHu3oBaHHas. MexaHudeckas
BbITS>KKA NpegycMaTpuBaeTCd, Kak NpaBusio, B NOMELLEHNAX CaHUTapPHbIX Y3M0B, AyLWEBbIX U
KypuTenbHbIX KOMHaT. CaHUTapHble y3Mbl U KypUTernbHble KOMHaTbl 06CnyXnBarTca obLmMmm
BbITS)KHbIMM UeHTpaMu. B ocTanbHbIX NOMELLEHUAX OOLWEeCTBEHHbIX 34aHUM BbITSXHAA
BEHTUNALMS NPUHUMAETCS C y4eTOM pekoMeHOaunn cCoOOTBETCTBYHOLWMX HOpM [5,6,7,14]. [ns
nomMeLleHnn, yHKUMOHANbHO CBA3aHHbIX MeXxay cobor, MOXHO O0ObeAnHATb BbITSHKHbIE
BO34yXOBOAbl B OAHY YCTaHOBKY. Hopmupyewmble pasmepbl BEHTUMALMOHHbIX peLleToK
npuseneHsbl [14,15].

BbITs)KHblE Kamepbl yCTaHaBNMBaloT B Hanbonee BbICOKONM YacTu Yepaaka B6rman ne-
CTHMYHBIX KINETOK, C BbIXOA4aMW Ha YepAak unm B crneumnanbHO OTBEAEHHbIX NMOMELLEHMSIX B
BEPXHUX aTaxax 34aHust. [prmep KOMNOHOBKU BbITSKHOM kamepbl cM. [10].

Mpoknagka BbITSHKHbIX BO3AYXOBOAOB NMPU MEXaHUYECKON BEHTUMSLMKN peluaeTcs no
NPUHUMNManbHON cxeme puc. 5, a Npu eCTeCTBEHHOW BEHTUNSAUMM — MO NPUHUMNNANbHBIM
CXxemaMm, NpuBELEHHbIM Ha puc. 6 a), Mo KOTOpbIM ANA yAaneHus Bo3gyxa U3 NoMeELLEHUI
Kakgoro ataxka npenycmMaTpuBatoTCs CaMOCTOSITENbHblE BEpTMKalbHbIE BO34YyXOBOAbI MU
kaHanbl. O6begnHAaTb COOPHBIMM KaHanamu Ha vepgake (puc. 6 6)) gonyckaeTca KaHanbl
NoMeLLEHNA OQHOPOAHOrO HasHa4veHus. MNpucoegnMHeHne BbITSHKHBIX KaHANOB Ha Yepaake K
MarncTpanbHOMy KOpoby AO/MKHO obecneumBaTb BO3MOXHOCTb PEryfIMpoOBaHUSA U 3amepa
Konu4yecTBa BO3Adyxa B OTAENbHbIX OTBETBNEHUAX. Paanyc encTBus BbITSXKHbIX CUCTEM €c-
TECTBEHHOWN BEHTUNALMM PEKOMEHAYETCS NPUHMMAaTb He bornee 8 M.
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Puc.5. NpuHumMnuanbHasa cxema npoknagku Bo3ayxOBOAOB MeXaHUYECKON BbITSXKHOM CUCTEMBI:
1 — BEHTUNATOP; 2 — NO3TaXHbIE BO3AYXOBOAbI; 3 — O6LLMI KONNEKTOP; 4 — BbITSXKHAA LWaxTa C ge-
hIIEKTOPOM.
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Puc.6. MNpuHumMnuanbHas cxema Npoknagkn BO34yXOBOLOB €CTECTBEHHOW BbITS)KHON CUCTEMbI:

a) c pasgenbHbIMU kaHanamu; 6) ¢ kaHanaMmm, 06 beaANHEHHBIMIN Ha Yepaake: 1- BbITSHKHOE OTBep-
CTue; 2 — BePTUKaIbHble BEHTUMNSALUMOHHBIE KaHanbl; 3 — COOpHbIA KOPOO; 4 — BbITSHXKHAA WaxTa; 5 —
nednekrop.

BeHTUNAUNOHHbIE WaxXThl, KaK U BEHTUMNSAUMOHHbIE KaHambl, BbIBOAAT HAZ KpblLUewn

Ha BbICOTY:

a)He MeHee 0,5 M BbiLle KOHbKa KPbILUW, €CNN LWAXTa U KaHanbl pacrnonoXeHbl He Janee
1,5 M OT KOHbKa;

0)ypOBHS KOHbKA KpbILWKX NPU paccTosiHm oT Hero 1,5-3 u;

B) HWXXEe KOHbKa KpbIWKn A0 NpaMou, nposeaeHHon nog yrnomMm 10° K ropu3oHTY KOHbKa, Npu
paccTosiHum oT Hero 6onee 3,0 M.

Bo Bcex cnyyasx pa3HOCTb OTMETOK OT KOHbKa KpbILUW A0 HU3a BbIXOQHOTO OTBEPCTUSA
KaHana gosikHa ObiTb He meHee 0,5 M, HO He bonee 1,5 m.

[Ona npepoTBpalleHns OnpoKMAbIBaHUS TAMM  Hag LaxTtamu yCcTpanBarTCa
nednekTopobl.

Mpun npoknagke BO3A4yxXoBOAOB HEO6XOAMMO MOMHUTL, YTO NPUCOEANHEHME ABYX UMK
bonee nomMeLLleHNn K 0 AHOMY BepTUKanNbHOMY KaHany He JonyckaeTcs BO u3bexaHue nepe-
TeKaHns BO3gyxa U3 0O4HOro NOMeLLEeHMs B Apyroe. B rpaxxgaHCcKnx 3gaHnsax pekomeHayeTcs
NPUMEHATb HEMeTanMyeckme Bo3ayX0BOAbl NPAMOYronbHOro ceveHusi. BosgyxoBoapbl npa-
MOYrOfIbHOIO CeYEeHNs1 U3 NMMCTOBOW CTanu npeaycMaTpmBatoTCs K YCTaHOBKE B MOABANbHbIX
NMOMELLEHNSAX N NPU TPaHCNOPTMPOBaHUN BO34yXa, COAEpXalLlero arpeccuBHble cpefbl. [pu-
CTaBHblEe KaHarbl pacnonaratoT Y BHYTPEHHUX CTEH U NEPEropoaok, a Nnpn HeobxoaMMocTn
Ny HapYXHbIX CTEH. B nocnegHem cnyyae mexay CTEHOW U KaHanom ycTpamBatoT BO34yLU-
HYIO NPOCIIONKY TOMLWMHON He MeHee 50 MM nnun ytennexHue.

Mpy HanMyYuKn B 30aHNN BHYTPEHHUX KUPNUYHBLIX CTEH LienecoobpasHo Ucnonb3oBaTb
UX 4NS NPOKIAAKN BEHTUMNSALMOHHBLIX KaHANoB, KOTOPbIE YCTpauBatloT B TOSILLE CTEH NN B
6opo3fax, 3aKkpbiBaeMbIX CHaAPYXXM NIIMTaMU U CETKOM C NOCNEaYOLWMM OLWTYKaTypuBaHUEM.

CeueHune KaHanoB B KMPMUYHbIX CTEHAX AOSMKHO ObITb KPaTHBIM LUMPUHE KMPNn4a,
HanMeHbLLMI pa3mep kaHanoB 1/2x1/2 kupnuya (140x140 mm), paamepbl KaHANoOB U3 KMpnu-
Ya NpuBoaATCSA B nutepaTtype [26, c. 247]. TonwmHa neperopofok Mexay KaHanamu ogHoro
Ha3Ha4YeHUs NpUHUMaeTCsa He MeHee 1/2 kupnu4ya; Mexay NPUTOYHBIMWN N BbITSXKHBIMUW KaHa-
namm — He MeHee 1 Kupnu4ya; TonwMHa HapyXHbIX CTEHOK KaHana — He MmeHee 1/2 kupnu-
ya.

KaHanbl BO BHYTPEHHUX KMPMNYHbIX CTEHAX crefyeT ycTpansaTb BO3fie NPOEMOB U
CTbIKOB CTEH Ha paccTosiHUM He MeHee 1,5 kupnuyen.

Onpepensst YACNO KUPNUYHBLIX KAaHANoB AN NepeMeLLeHNs AaHHOro KOnmyecTsa BO3-
ayxa, HeobXxoaNMMO NOMHUTb, YTO NPWU ECTECTBEHHOW BEHTUNSALMM (CKOPOCTb BO3ayXa B Ka-
Hane 1 M/C) NPOU3BOANTENBHOCTL KaHana paamepoM 1/2x1 kupnuy coctasnsieT 130 M1y,
NpyY MexaHM4YecKom BEHTUNALMM (CKOPOCTb BO3ayxa B kaHane 5 mM/c) COOTBETCTBEHHO OKOSO
700 M*/u.

KOHCTPYKTUBHbIE YKa3aHUs MO YCTPOMCTBY YTEMSEHHbLIX KaHANOB Ha Yepaake, BEeHTU-
NAUMOHHBIX WaxXT npuBoaaTcsa B nutepartype [5,10,14].

4.2.14. AspoanHammn4ecknii pacyeT BO34YyXOBOAOB NMPUTOYHbLIX U BbITSPKHBIX CUCTEM.



AspoanHaMmnyeckmin pacyeT BO34yXOBOOOB NPOU3BOAUTCSA ONA OOAHOM NPUTOYHOW N O4-
HOW BbITXXHOW BEHTUMSLUMOHHBIX ceTen (MO corriacoBaHuio ¢ pykosogutenem). Llenbto pac-
yeTa sIBMSIETCA onpejerieHMe pasMepoB NonepeyHbIX CeYeHUn BO34yXOBOAOB, YMcCna U ra-
GapuTHbIX pa3mepoB OOKOBbIX OTBEpPCTMI, obecrneumBalMX 3agaHHOe pacnpegeneHue
pacxofoB BO3dyxa B BEHTUNSILMOHHOM ceTu. B pesynbTate aspoauHaMM4ecKoro pacudeta
onpegensaiTca NoTepun AaBneHns B pacnpenenmrenbHOn ceTu, KOTopble CyMMUPYIOTCS C NO-
TepsiMu gaeneHnsa B obopyaoBaHun (bunbTpe, Kanopudgepe, WymMornywmTene).

PacuyeT pa3BeTBNeHHbIX BO34YyXOBOAOB 1 BO34YXOBOAOB C BOKOBbIMU OTBEPCTUSMU

BeJeTCH N0 MeToAy YAENbHbIX NOTEPL AaBfEeHUs Ha TpeHne. Bo3ayxoBoabl NPSIMOYrofibHOro
CeYeHUs1 pacCcCUNTLIBAOTCA C MOMOLLIbIO 9KBMBANEHTHOMO AnamMeTpa Mo CKOPOCTU:

__ 2ab (47)
v a+b’
rge dav — 9KBUBAlIEHTHbIN anamMeTp Bo3QyxoBoada No CKOPOCTU, MM,
a, b — paamepbl NPAMOYronbLHOro BO34yX0BOAa, MM.

100 akeueaneHmMHbIM OuaMempoM nogpasymeBaeTcs Takom AnameTp BO3ayxoBoaa
KPYrnoro cevyeHnsi, y KOToporo yaerbHble NoTepun AasneHusa Ha TpeHune no anvHe (Ry,) e
Xe, YTO 1 y BO3ayxoBoAa ApYyron hopMbl CEHEHUs Mpu YCIroBUN paBeHCTBa CKOPOCTEN BO3-
ayxa B 0b6oux BO34yXOBOOAX.

Memoduka a3poduHamMu4yecKo2o pacdyema 6eHMUSAUUOHHbBIX CUCMEM.

Pasnuyatot npsmyo 1 obpaTHyt0 3agavm aspoanHammudeckoro pacyeta. Llenb pacuye-
Ta 3aBMCUT OT BMAA 3ajayuuv: ANs NPAMON — 3TO onpeeneHne nnowaan cevyeHus Bcex yva-
CTKOB CETM M NOTEPb AaBMEHMSA Npu 3a4aHHOM pacxode B HUX; Ans obpaTHoM — 3TO onpeae-
neHVe pacxodoB BO3gyxa Ha yyacTkax W noTepb AaBreHus Npu 3agaHHOM pasmepe ceve-
HUN.

Mpsimas 3agada pewaeTcs Npu NPOEKTUPOBAHUM HOBLIX CUCTEM, obpaTHaa — npwu
Hanagke n perynmpoBaHnn CyLLECTBYHOLLUX.

CyLiecTtByeT HECKONbKO METOLOB aspoanHammuyeckoro pacyeta [10, 14].

B «kypcoBon paboTe pelwaetcs npsmMas 3agada, a pacyeT BedeTcsa MeTo4oM
yAenbHbIX NOTEPb AAaBNEHUS.

UcxoOHbIMU DaHHbIMU 05151 pacdyema S18/15MmCs:

1. AkcoHoMeTpu4yeckasi cxema BEHTUNSILMOHHON ceTu (pacyeTHasl) C ykasaHueM AfvH
BCEX y4acTkoB, hopM 1 MaTepuanoB BO34yX0OBOAOB (kaHanoB);

Pacyem sedym e criedyrowel nocriedogamesibHOCMU:

1. HymepyloT yyacTku cetn. Hymepaumio y4acTKkoB pekoMeHOyeTcsl NpoM3BOAUTb ABYMS
undpamy, ogHa M3 KOTOPbIX COOTBETCTBYET Hauyany y4yacTka, BTOpas - KOHLY.
HaumHaloT HymepoBaTh C y4acTka C MEHbLLMM PaCXOAO0M.

2. OnpegensilT pacxodbl BO3gyxa Ha Kaxgom ydvactke. Pacxogbl onpegensioT
CYMMUPOBaHNEM PaCXOA0B Ha OTAENbHbIX OTBETBIEHUSAX, HauMHas ¢ nepudepunHbIx
YYaCTKOB.

3. BblOupatoT ocHOBHOE (MarucTpanbHOe) HanpaBneHue, T.e. CaMOe HarpyXeHHoe U
NPOTSHKEHHOoe.

4. OnpenensitoT OPMEHTMPOBOYHbBIE pasMepbl CEYEHNIA YHaCcTKOB Mo hopMyre:



F’ L

~3600-v'’ (48)

roe V' - pekomMeHayemMas CKOpOCTb BO3gyxa Ha yvacTke, npuHMMaemasi no [13], m/c.
5. Tlo OPWEHTUPOBOYHBLIM 3HAYEHUSIM CeYeHUn noadupalT CTaHAapTHble pa3mMepbl
BO3YyXOBOJOB WSIM KaHarnoB Tak, 4ToObl dakTudeckas (Hopmupyemas) nnowagb F
nonepeyHoro ceveHust 6bina 6rmska K OpPUEHTUPOBOYHON.
OnpeaensatoT 3Ha4YeHUs IKBMBANeHTHbIX AMamMeTpoB no dopmyne (47).
OnpepenstoT hakTU4eCKyo CKOPOCTb BO3ayxXa Ha ydacTkax no hopmyne
V= L (49
3600- F
roe F - hakTuueckast (HopmMupyemasi) nnoLlagb MonepeyHoro ceveHus yyactka, M2,
8. [llo 3HayeHMsIM haKTU4YECKON CKOPOCTN N SKBMBANEHTHOrO AMameTpa (He NpuHMMas BO
BHMMaHWe  pacxop) HaxoOAT 3HayeHWs YyaenbHblX notepb AdasneHuns (Ry;) w
AnHamudeckoro Hanopa (P,) Ha yyacTtkax [14].
9. Tak kak Tabnuubl aspoAMHAMMYECKOrOo pacyeTa COCTaBfeHbl ANs  CTasbHbIX
BO34yXOBOAOB abCOSOTHOM 3KBUBASIEHTHOM LLEPOXOBATOCTLIO noBepxHocTn Ka = 0,1

N o

MM, TO ANs BO3[AYyXOBOAOB, BbIMNOMHEHHbIX U3 OPYrMx maTepuanoB, 3HadeHus R
NMPUHMMALOTCS C NMONPaBOYHbLIM KO3(PULMEHTOM B, 3HAUYEHUSI KOTOPOro NPUBEAEHbI B
[14].

OnpeaensioT NoTepu AaBreHnst Ha TPeHWe Nno AnnMHe nNo dopmyne:

AP =R, -\ f. (50)

10.OnpepgenstoT 3Ha4YeHnss KO3IPULMEHTOB MECTHbIX COMPOTUBIIEHMA Ha y4yacTkax,
npuyemM rpaHUYHble MECTHble COMPOTMBIIEHUS OTHOCATCS K ydyacTkam ¢ 6onbLumm
pacxogoMm. 3HavyeHnsa KO3IMPULMEHTOB MECTHbIX CONPOTMBRAEHN NpuBeaeHs! B [10].

11.O0npegenstoT NoTepu AaBieHUs1 HA MECTHbIX COMPOTUBIIEHNAX y4acTKa no popmyrne

lezgi.POi' (51)

12.0npep,en9u0T noTtepu gaBrieHNA Ha paC4eTHOM y4acTKe

AR:R})O.}\’i'ﬁ_'_Zi' (52)

13.0OnpepenstoT obwme noTepu [aBrneHUss Mo BCEM y4vacTkaM MarmcrparnbHOro
HanpaeneHus

AP, =S (R, M- p+Z). (53)

14.OnpepenstoT BeNMYMHy TpebyeMoro Harnopa BEHTUNATOpa ANs CUCTEM MeXaHUYeCcKowm
BEHTUNALUN
AP = 1,1 YX}(APy), (54)

roe AP - noTepu AaBneHus Ha maructpanbHOM HarnpasneHuu, Ma;
N — y4aCTKOB Ha MarucTpasbHOM HanpaBneHuu, WwT.;
1,1 — 3anac Ha Hey4TEeHHble NOTepPU AaBrieHNs.

15.06wue notepu AaBneHnsi N0 MarucTparbHOMY HanpaBfeHUo AN CUCTEM C
€CTeCTBEHHbIM NOGYXAeHNeM AOMKHbI ObiTb MeHbLLE pacnonaraemoro AasneHus Py
Ha BenuuuHy 3anaca 5-10 %, T1.e.



P,->[R, rp+2)
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PP:H.g'(pH_pB)a (55)
roe H — BbicoTa BO34YLLUHOIo CTOﬂ6a, npuHnmaemada OT UeHTpa BbITAXXHOIO
oTBEepCTUA OO0 YCTbhA BbITS)XXHOMN waxTbl, M;

5% < L.100% < 10%,

(54)

Pu>Pr — NNOTHOCTb COOTBETCTBEHHO HAPYXHOTO 1 BHYTPEHHEro Bo3ayxa, Kr / M°;

g — yckopeHue cBo6oHOro nageHus, M/ c2,

PacueTHoe pacnonaraemoe €eCTeCTBEHHOE  [aBfieHWe  onpegenserca Aansg
TemnepaTtypbl HapyXHoro Bo3dgyxa + 5 °C [5], Tak kak cuuMTaeTcs, 4YTo npu 6onee BbICOKON
TemnepaTtype HapyXHOro BO34yxa €CTECTBEHHOE AaBIieHUE CTAHOBUTCA He3HaYUTEeNbHbIM
N NpoBETpPUBAHME MOMELLEHUIN OCYLLECTBASETCSA NYTEM OTKpbIBaHMS POPTOYEK (OKOHHbIX
npoemMoB).

MNOTHOCTb BHYTPEHHEro BO34yxa oOnpegenseTca no pacyeTHOM TemnepaType
BHYTPEHHEro Bo3ayxa 4S5 XON0oAHOro 1 NepexoaHoro nepuogos roga [5].

Ecnun gaHHoe ycnoBue He BbINONHAETCs, He0BX0AMMO U3MEHUTL CeYEeHNEe OOHOMo Unn
HECKOJIbKMX Yy4aCTKOB CUCTEMbI U NMOBTOPUTbL pacyer.

16.TpounsBoasT yBa3Ky oTBeTBNeHMn. MeToauka yBsI3KM aHanormyHa pacyeTy y4acTKOB
OCHOBHOro HanpasneHusa. [loTepu OaBneHUs OT TOYKUM pasBeTBNEHWA [0 KOHUa
OTBETBSIEHUST  OOSDKHbl OblTb paBHbl  MOTEPSIM  OT 3TOM Xe TOYKM [0 KOHLUa
mMarmctpanu. [na pacyeTta OTBETBMEHMM NMPUMeEHSETCS cnocob nocregoBaTeribHOro
nogdbopa. Pasmepbl ceyeHU OTBETBMEHUM CUUTAOTCH MNOoAOOpaHHbIMKU,  ecrnu
OTHOCUTENbHasA HeBA3Ka NOTepb He npesbiwaeT 15 %, T.e.

AP, — AP .
Mi ums.lsls%.

APy (56)

[nsa yBA3KM BeTBEW MOXHO npedycMmatpmBaTb YCTAHOBKY Auadparmbl. Pacyet
Anadparm npmsoautcs B [14, 15].

PacueTbl cBOAATCS B TAabn. 14,15.

Tabnuuya 14.
Tabnuvua aspognHamMn4ecKkoro pacyeTta

MaTtepuan C)
Pacxo OnnHa KBMBar.
Howmep BO3[yXO- BO3D,ng yuacrka, CeyeHue avameTp, | CkopocTs,
yyacTka Boaa (ka- ey q’ N axeé mm d V,m/c,
Haﬂa) y M v MM
1 2 3 4 5 6 7
OkoH4aHue Tabn.14
YaernbHble Muams Cymma ko- MoTepw
notepu Monpaska R .\.p, ABNEHUG 3. mect- Z=Y ¢ p| Aaenenns
[aBnenus, | Ha wepoxo- | A b HOTO CO- , °| HayuacTke
Rya, BaTOCTb, B Kkrc / m? e 7 |;/|2 npotnsne- Krc/m (maruct-
Kkrc / MM, : s ZC panw), Ma




Tabnuua 15
Tabnunua K03 OLNEHTOB MECTHBIX CONPOTUBNEHUN
Homep HanmeHoBaHune KoachbpmumeHT me- | Cymma koadpcu,.
y4yacT- | MEeCTHbIX COMnpo- JCcKun3 CTHOIO COMpoTMB- MECTHbIX COMNpo-
Ka TUBNEHUN neHus TUBNEHUN
1 2 3 4 5

4.2.15. NMoabop BEHTUMASALMOHHOMO 060pya0BaHMS.
lNpumoyHbie cucmemsi.

1. Bo3dyxo3abopHble pewemku, Heperynmpyemble WTaMnoBaHHble noabupatTca uc-
X04s U3 CKOPOCTW BO34yXa B XXMBOM ceyeHun He Bonee 6 m/c. PeweTka Heobxoanmoro
ceyeHuns BblbnpaeTcsa M3 6a30BbIX PeLLIETOK, pa3Mepbl KOTOpbIX NpuBoasTcs B [14, 15].
KoahdumuneHT MeCcTHOro COnpoTUBIIEHUS peLleTKU, OTHECEHHbIN K CKOPOCTU BO3A4YLL-
HOro NOTOKa B LWaxTe, paBeH 1,2.
2. Bo30yxosabopHas waxma. YKuBoe ceyeHue axTbl pacCYNTbIBAETCS NPU CKOPOCTU
OBWXeHUs1 B Hen 5—6 m/c.
3. Qunbmpel nx noabop n TexHuyeckas XapakTepucTtumka
npusegeHsl B [13, 15].
4. Kanopugpepbi. MeToguka, n npumepbl pacyeTa KanopmndepHbiX YCTaHOBOK, TEXHUYE-
CKMe OaHHble KanopudepoB NpMBoadaTcs B cnpaBoydHukax [13,15]. Moabupas kanopudep-
Hble YCTaHOBKM, HEOOX0ANMMO 0BpaTUTb BHUMaHMe Ha creayroLmne sonpocsl. [pu Tenno-
HocuTene — BoAe criegyeT NpMHMMaTh, Kak NpaBuiio, MHOroXoA4oBble Kanopudepb! 1 no-
cnefosaTenbHOE coevHEHME NO BOAE, Kak MHOrOX040BbIX, Tak U OAHOXOA0BbLIX Kanopu-
depos. [lonyckaeTca napannenbHoe coenHeHne psaaoB Kanopudgepos no Boge npu pac-
NOSIOXXEHUN UX NocreaoBaTesibHO No xoay Bo3dayxa [5]. Mpu TennoHocutene — Boae,
noabupas kanopudepsbl, cnegyeT yuntbiBaTb rpadouk M3MeHeHNa TemMmnepaTtypbl B TeNo-
ceTsx.
5. BeHmunsmopbl nogdbvparTca no CBOAHLIM rpadmkaM U MHAMBMAYanbHbIM XapakTe-
puctnkam no [13,15] unn no katanoram 3aBOLOB-U3roTOBUTEMEN. YUUTbIiBaAs HENsoT-
HOCTb BO34yXOBOAOB, MPOM3BOAMTENbHOCTb BEHTUNATOPOB COrfacHo TpeboBaHuaM [5]
paccuuTbiBaoT No oopmyrie
VB:K.VBeHTy (57)
roe Vs — NpOV3BOOUTENLHOCTL BEHTUNATOPA, M /Y4 Vgeur—KONMYECTBO HEOBXOAMMOro
BEHTUNALUMOHHOIO BO3ayxa, M3/q; K — koadhdumUmneHT, yunTbiBaOLWMA MaTepmnan v grnuHy
BO34yXOBOAOB [aHHOW pacyeTHOW ycTaHoBku, K=1,1 ons cuctem c BO3OQyxoBogaMu u3
mMeTanna, gnnmHon go 50 m; K=1,15 ans cuctem ¢ Bo3gyxoBogamu U3 Opyrux maTtepua-
NnoB, a Takke N9 CUCTEM C BO34yxoBogaMun u3 metanna anuHon 6onee 50 m.
[aBneHvne BeHTUNATOpa ONpeaenstoT NO BbIPaKEHNIO

PB=112(PBP+PUJ+PQ)+PK+PM)1 (58)



roe P, — conpotmBneHne Bo3gyxo3abopHon pelletkn, Py,— conpoTMBReHne BO34yXO-
3abopHon waxtbl, Py, — dunetpos, Px — kanopudepHon yctaHosku, P, — ceTu npu-
TOYHbIX BO3yXOBOAOB, [Ma.
6. [lpumoYHbIe U 8bIMS)KHbIE peuwemKu.
Mo M3BECTHOMY KONMMYECTBY MPUTOYHOIO M BbITSXKHOrO BO34yxa BblOMpalOTCs OpUEeHTU-
POBOYHbIE MIOLLaaN NONepeyYHOro Ce4eHUs NPUTOYHbIX PELLIETOK 118 KaX40ro NoMeLLeHNs:
L

"~ 3600-9° (59)
roe F — nnowanb XXnBoro cedeHust peLleTku, M2
L — pacxop Bo3ayxa B peLueTke, M°/y;
& — ckopocTb Bo3ayxa B pelueTke, NPUHUMaeMas Anst AN NPUTOYHbIX PeLeTok Ao 2

M/C, NS BbITSPKHBIX peLleTok He 6onee 3 m/c.
Opu1eHTMPOBOYHbIE pa3Mepbl PELLETOK 3anucbiBaloTca B Tabnuuy 16.

Tabnuuya 16.
Pasmepbl Xan3nmHbIX peLueTok
. PacueTHble ceuveHuns xanto-
Ne | HaumeHoBaHue | Pac4yeTHbI BO3ay- - 2
3 31IAHLIX peweTok, F, m“/axb,
nn. nomeLleHus X000MeH, M>/Y MM
MputoK | BbiTskka | ANs npuToKa | [ANS BbITSKKN
1 2 3 4 5 6

BbimsixHble cucmembl.

1. BoimsixHasi waxma pacCyMTbiBaeTCA UCXOAS N3 CKOPOCTU ABMXEHMS BO34yXa B LLUAXTe

5—6 wm/c.

2. legprniekmop. Homep pednektopa BbibupaeTcss No pasmepy waxTtbl. Hopmupyemble
pasmMepbl LWIAxT U COOTBETCTBYIOLME UM HOMepa LedneKkTopoB npmBeaeHsl [13, 14, 15].

3. BeHmurnamopsi. [JaBneHne BeHTUNATOpa onpeaensitoT No BbiPpaXXeHUo

Pe=1.2(Pu-Pw+Py), (60)

roe Py, — COMpOTUBNEHUSA CETU BbITAXHbLIX BO34yXOBOAOB, P, — BbITSXHOW waxTbl, P, —
Aednekropa,lla.

4.2.16. KpaTkne ykasaHus N0 MOHTaXy W 3KChnyaTauum CUCTEMbI OTOMIEHUS N BEH-
TUNSLMKN B NOSICHUTENbHOWN 3anuncke AOSMKHbI coaepXaTb CBEAEHUS MO MOHTaXY, UCMbITaHWIO,
npuemKe 1 aKcnnyaTaumm 3anpoekTUPOBaHHBLIX CUCTEM OTOMMEHUS U BEHTUMALMM, NOPSAOK
OTKITHOYEHNSI U OMOPOXKHEHUS CUCTEMbI OTOMMEHUS, OTAENbHbLIX €€ YacTel NS BbINONHEHUS]
PEMOHTHBIX paboT, BO3MOXXHOCTb PEFYNMPOBaHNS UX TEMNOBON MOLLHOCTM, SKCMNnyaTauum
CUCTEM BEHTUISALMMN.

4.2.17. 3akntoyeHune. B kpaTkux BbIBOAAX MO NPUHATLIM B paboTe pelueHnsiM Heobxo-
AVMO MoKa3sblBaTb UX HOBU3HY, COOTBETCTBUE AOCTUTHYTOMY YPOBHIO Pa3BUTUSI HAYKN U TEX-
HUKW.
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MpunoxeHwne 2

3HaveHne kodpunmnenTa B3, yYNTHIBAKIIET0 OCTHIBAHHE BOJAbI B OTKPBHITO NMPOJI0KEHHBIX TPYOONPOBOAax
CHCTEM BOASIHOTO OTOILIEHHUS (HACOCHASI IIUPKYJISIIUA)
0) IBYXTpYOHBIE CHCTEMBI

a) OIHOTPYOHBIE CUCTEMBI C BEpXHEU Pa3BOAKON

Yuco Hucno [3 I pacCYUTHIBAEMOTO OTOIUTENHHOTO TIPH-
. [33 A5t paccYUTHIBAEMOTO OTOMHUTENBHOTO MPUOOpa Ha ITaXKe .,
JTaxei B 3Taxkei B 0opa Ha dTaxe
3[aHUH 1 2 3 4 5 6 3[1aHUH 1 | 2 | 3 | 4
3 1,04 1 1 - - - Bepxwsist pa3Bojka
4 1,04 1,03 1 1 - - 2 1,05 1 - R
5 1,04 1,03 1 1 - - 3 1,05 1,03 1 -
6 1,05 1,04 1,03 1 1 1 Hwxuss pasBoaka
2 1 1,05 - -
3 1 1 1,05 -
4 1 1 1,05 1,1
') OTHOTPYOHBIE CUCTEMBI C HUKHEHN pa3BOIKOM
Uwcio mocnenoBaTenbHO COo- B3 IS paccUMTHIBAEMOTO MPUOOPA MO X0y BOJIBI
€IMHEHHBIX PHUOOPOB 1-2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
3 1 1,04 - - - - - - - - - - - - - - -
4 1 1,03 | 1,04 - - - - - - - - - - - - - -
5 1 1,02 | 1,03 | 1,04 - - - - - - - - - - - - -
6 1 1 1,02 | 1,03 | 1,04 - - - - - - - - - - - -
7 1 1 1 1,02 | 1,03 | 1,04 - - - - - - - - - - -
8 1 1 1 1 1,02 | 1,03 | 1,04 - - - - - - - - - -
9 1 1 1 1 1 1,02 | 1,03 | 1,04 - - - - - - - - -
10 1 1 1 1 1 1,02 | 103 | 1,03 | 1,04 - - - - - - - -
11 1 1 1 1 1 1 1,02 | 1,03 | 1,04 | 1,04 - - - - - - -
12 1 1 1 1 1 1 1,02 | 1,03 | 1,03 | 1,04 | 1,04 - - - - - -
13 1 1 1 1 1 1 1 102 | 103 | 103 | 1,04 | 1,04 - - - - -
14 1 1 1 1 1 1 1 1,02 | 1,02 | 1,03 | 1,03 | 1,04 | 1,04 - - - -
15 1 1 1 1 1 1 1 102 | 102 | 1,03 | 1,03 | 1,03 | 1,04 | 1,04 - - -
16 1 1 1 1 1 1 1 1 1,02 | 1,02 | 1,02 | 1,03 | 1,03 | 1,04 | 1,04 - -
17 1 1 1 1 1 1 1 1 1,02 | 1,02 | 1,02 | 1,02 | 1,03 | 1,04 | 1,04 | 1,04 -
18 1 1 1 1 1 1 1 1 1 102 | 1,02 | 1,03 | 1,03 | 1,04 | 1,04 | 1,04 | 1,04




MpunoxeHwne 3

3Havenus kod3punuenta 1, y4uTHIBAIIIET0 CIIOCO0 YCTAHOBKH MpUOopa
B IOMeEIIEHNH U €r0 YKPbITHE
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MNpunoxeHwne 4
Homorpamma gnst nogbopa anesartopa
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MpunoxeHne 5
TexHnyeckasa xapaktepuctuka anesatopa BTU — tennocetn MocaHepro

Pa3mepsl, MM Macca
Howmep
- JnuHa coma 3JIeBa-
d, L A C d, d, ds CMEHHas | Topa,
TOpa IIOJIHAs
4acThb KT
1 15 110 95
5 20 425 | 90 | 110 | 37 51 51 100 45 10
3 25 145 50
4 30 | 625 | 135 | 155 | 49 70 82 135 40 15
5 35 125 30
6 47 175 60
7 59 720 | 180 | 175 | 80 | 100 | 100 155 40 23
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