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MPUTOUHO-BLITAXKHAA YCTAHOBKA C PEKYNEPaTopoM,

OGOpyﬂ,OBaHVIE‘ anAa baccenHoB n aKBanapKoB peumMpKynauueit u TennoBbIM HACOCOM

TennooBMeHHMKN
Bo3ayxoobmeH B 6acceliHe. Cneuuncpuka pacyeTa. . W nnaCTALaT
PeKynepaTop noKpbITs!
o - al 0ppOo3v1o
OTMUMTENBHON 0COBEHHOCTLI0 BO3AYyXa B NOMELLEHUN BACCEHA SBNSETCH BbICOKAS TEMMNEPATYPA U BNAXKHOCTb. n;;:ZT‘;EM VOHHEIM
MoBbIlWEHHas BNaXXHOCTb CI'IOCOGCTBYET 06D63OBBHVMO KOHAEeHCaTa Ha NOBEPXHOCTAX NOMELLEHNA (CTEHbI n OKHa),
YTO B pe3ynbTaTte MOXeT NPUBecTy K NOABNEHNIO NMIeceHn, 06pa3DBan0 P>KaB4YMHbI 1 YMEHbLUEHWK CPpoKa CnyXX-

6bl OrpaXKAatoLLIMX KOHCTPYKLWIA. MOMYMO NepeyncnenHelx HebnaronpruaTHLIX NOCNeCTBUN, NOBbILEHHAS BNaX- .
HOCTb B MOMeLLEHM bacceliHa MOXET OTPUL,ATENbHO CKa3biBaTbCA Ha CaMOYYBCTBUM YeNOBEKa.

Bce 3nemeHTbl KOHOMUMOHEPA, B TOM
uMCne INeMeHTLI KPEnexa v pama,
BbINOMHEHbI U3 HEPXKaBeloLLei cTanu

OcHoBHas 3aa4a CUCTEM BEHTUNALAK Pacuet konuuectsa Pacuer pacxopa NnpUToYHOro MNK NOKPbLITHI NOPOLIKOBO# KPacKoi
W KOHOMUMOHMPOBaHUA BO34yXa B Nome- ucnapusmel‘/’lca Bnaru W BbITAXKHOro BO3Ayxa
LLeHun bacceiHa - noaAepXaHue Kom- ;
hOPTHBIX NapamMeTpPOB MUKPOKAMMATA: Wa=Ww + Wr + Ws Ln = (Wa * 1000 / (Dr - Do)) / 1,2, [M?/4]
* Temnepatypa Boasl — tw = 24-28°C; Ww — vcnapenme c 3epkana Boabl; Dr — BNarocoAepaxve BHyTPEeHHEro
« TemnepaTypa 8 noMelLeHAN — ti = 27-320C; Wr — vcnaperne ¢ 06X0HbIX LOPOXEK; Bo3ayxa, [r/kr];
Ws — vicnapetivie 0T NNoBLOB. Do — Bnarocojep>aHne NpuTo4Horo
* OTHOCUTENbHAaA BNAXHOCTL — @ = 50-65%;
e BO3Ayxa (415 3MMHEro nepuosa BcrpoeHHas

* TemnepaTypa npw‘ro;H100|';JC503,u,yxa (Bo3aYyW- Ww = ¢ *S* (Ps - P:!) /1000, [kr/vac] C y4ETOM NO/IMECa NPUHUMAETCA XOnoAunsHas

HOe oTonNeHue) Ha 8- 0°C Buiwe Temnepary- S — nnowaze Boa0i nosEpXHOCTA 9 r/kr, comacro VDI 2089), [/kr]. MawmHa

poi 8 nowewienn — tl = 35-42°C; Gacceita, [u]; MpUHAMaeTCA 6ONbLMIT BO3AYX006MeH
© NOABIXHOCTb BO3AyXa B pabouelt 30He — Ps — pasnerivie HackiLeHHOro napa 13 XONOIHOTO. NEDEXOMHOMD 1 NeTHer

v=01-03m/C npu Temnepartype Boasl, [M6ap]; 3 XONOAHOrO, NEPEXOAHOT0 ETHErD

N Pd — napuuansHoe fasnexve napa nepvoaa.
Vicnapervie Bnaru ¢ sepkana BOAHO/ P 38A3HHEX TEMNEPATYE
NOBEPXHOCTM B bacceiHax, a Takxe ¢ no- 1 BNaXHOCTM Bo3ayxa, [Mbap]; Le=Ln*(1,1+1,15), [M*/u]
BEPXHOCTU CbIPbIX M MOKPbIX MaTeEPUanos € — 3MNUPUYECKU KO3 OULMEHT YBENnuyeHne pacxoaa BbITAXHOIO BO3-
1 NPEAMETOB, UCMONb3YEeMbIX B NOMe- vcnapenns, [r/(m**y*mbap)]: . Zyxa Ha 10+15% NO3BONUT UCKMIOUMTL
LIEHNN, ABNAETCH OCHOBHBIM CHaKTOPOM, 0.5 — 3aKpbiTast nosepxHoCTb Bacceitta, nonafaHue BNaXHOro BO3/yxa bacceliHa
5 — WCMIaPEHWE B CMIOKOIHOM COCTORHMM "
BNNAIOLMM Ha BNaXXHOCTb OKPYXaloLLero g
o pyaia 15 — HeBONLLIO aCTH B ADYTHE NIOMELEHMA IAZHAS. MpUTOYHO-BbLITAXKHAA YCTAHOBKA C PeKynepaTopomM, PeumpKynsauuen,

BO3/yXa.

PelueHve 0aHHOW 334341 BO3MOXKHO

C MOMOLLbI MPUTOYHO-BBITAXHBIX CUCTEM
Pa3NMYHOrO COCTaBa U PYHKLUMOHANbHOMO

6acceiiH (8 Xunom aome),
20 — KpbITbIlt BaCCeiiH TennoBbiM HACOCOM U PEXXUMOM NEeTHero oxnaXxgeHuna

npuv HopmanbHoi paboTe,
28 — KpbITbIl bacceiH

Ha3HaueHus, 0bnaaatoLLme pasHoi aHep- NPV MHTEHCMBHOW paboTe, CucTemMa BO3AYLWHBIX Knanawos Ans
ro3(PCPEKTUBHOCTIO. 35 — BacceitH ¢ BOAHLIMIU rOPKamu. W3MEHEHWsA HaNPaBNeHNA TeYEHNS NPUTOUHOIO
TpexcTyneHuaTasa cxema TennoyTuAM3aLmumn W BBITAXHOrO BO3/yXa ANA OXNAXAEHNA

B COCTABE BEHTUMALMOHHbIX YCTAHOBOK Wr=6,1*(Tm-Tr) *S /1000, [kr/4ac] ¥ OCYLWEHIA HAPYXHOTO BO3AYXa nepes,
(NNacTMHYaTLIi pekynepaTop, BCTPOEH- Tm — TemnepaTypa MOKPOro TepMoMeTpa nopaveit ero B nomelenne bacceitia

B034yxa 8 nometlenun, [°C];
Tr — Temneparypa BHyTpY nomewernn, [°C];
S — nnowaak A0POXeK, [M?]

HbIll TENNOBOI HACOC, KamMepa CMELLEeHNs)
no3BONAET Nepeaatb CKPbITY U ABHYHO
TennoTy yAansiemoro Bo3zayxa noToky

.,@..@..Qm 9@

NPUTOYHOTO BO3/YXa, CHUXaA Harpysky Ws =300 *N * (1-0,33) / 1000, [kr/uac]
Ha cucTemy TennocHabxxerns Ao 85%. N — KonmuecTso nnoswos, [venosex].
[LononHuTensHbIi
KOH/AeHcaTop Ans paboTsl
- YCTaHOBKMW B pexume
EbICprIVI HOAEOP Tunopasmepa OXNaXAEeHNA NPUTOYHOTO
BO34yxa
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MnacTtuHuaTbI pekynepaTop
C peuupKynsaumein u TennoBbIM HACOCOM

® Cexupst NNACTUHYATOrO PeEKYNEPaTopa Co BCTPOEHHOM
X0N0AMNLHON MalWMHOWM (IMKCMPOBAHHOMO coCTaBa

@ Knacc o0umcTku chunbTpa NPUTOUHOND BO3AYXa
(4—G4,5—F5)
Hanuune 1 nonoxerne knanaHa npuTOYHOMO BO34YXa ANS PEXUMA
oxnaxaenus (0 — KnanaH OTCYTCTBYET, PeXMMa OXNaX/AEHUA HET;
1 — rOPU30HTANLHBIA BHYTPEHHNIT KNanaH)

PEKYMNEPATOP CFOPU30HTANbHbIM BHYTPEHHUM KNANAHOM

3

T

il 1 | F I B
PEKYMEPATOP BE3 KNAMNAHA
3
@

il F I “
Mogenb A, Mm B, MM B, MM [ Mm Macca, kr
LITENED BS 50-30 2490 710 1040 50 250
LITENED BS 60-35 2490 810 1140 50 325
LITENED BS 70-40 2625 910 1240 50 400
LITENED BS 90-50 3045 1125 1480 50 450
AIRNED-R-BS 61 3025 1435 1493 170 690
AIRNED-R-BS 71 3025 1600 1653 170 770
AIRNED-R-BS 10 3025 1890 1933 170 1060
AIRNED-R-BS 18 3200 2095 2153 170 1310
AIRNED-R-BS 23 3725 2535 2593 170 1900

@ 0BOPY,JOBAHVE CMELMANBHOIO MCMOMHEHNA

CekuuMs KOHOEeHcaTopa c KaMepou
pa3peneHus NoTOKOB

(NGH o

© Cexuna KOHAEHCATOPa C KaMePOil Pa3/ieNeHs NOTOKOB
(6 — KONMUECTBO PAAOB KOHAEHCATOPa)

@ lonoxeHve knanaxa yAansemoro Bo3ayxa AN Pexvma
oxnaxaeHns (1 — ropu3oHTanbHbIi BHYTPEHHWIA KnanaH)
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Mogenb A, MM B, MM B, MM Macca, kr
LITENED BS 50-30 835 710 520 50
LITENED BS 60-35 885 810 570 65
LITENED BS 70-40 935 910 620 75
LITENED BS 90-50 1055 1125 740 100
AIRNED-R-BS 61 1100 1435 770 148
AIRNED-R-BS 71 1100 1600 850 168
AIRNED-R-BS 10 1100 1890 990 236
AIRNED-R-BS 18 1100 2095 1100 282
AIRNED-R-BS 23 1100 2535 1320 377
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PEXXWMbl PABOTbl YCTAHOBKI
MepeknioueHne Mexxay pexumamu 1, 2 U 3 0CyLLECTBNACTCA MO HAPY)XXHOMY

AaTumky Temnepatypsbl. Mpu nycke yctaHoBKa paboTaeT B pexume 5.

PEXXUM 1. Pexxum akcnnyatalum B XONOAHbIV Nepuog, npu TeMrnepaType Hapy>KHOro Bo3ayxa MeHblue 00C —
NPUTOYHO-BBITAXHAA BEHTUNALMA C NOJaYeil NOATOTOBNEHHOO HAPY)KHOTO BO3AyXa B NOMeLLeHWe bacceiina.

ABTOMaTMKA NOAAEPXKMBAET TEMNEPATYPY
BO3/yXa, YNPaB/AA MOLLHOCTbIO Kanopuchepa;
BNAXHOCTb NOAAEPXKMBAETCA C NOMOLLbIO yrpas-
NeHNA PeumMpKynALMel, yCTaHoBNEHHOI Nocne
PeKynepaTopa, ¢ NOMOLLLI0 AATUMKA BNAXHOCTI
B BLITAXHOM NOTOKe. [Py NpeBbILeH yCTaBKu
BNAXHOCTU KNanaH PELMPKYNALMY 3aKpbiBaeT-
€Al — HapyXHble KNanaHel OTKPbLIBAIOTCS; NPK
MOHUXEHUN YCTaBKA — HA0BOPOT.

PEXXUM 2. Pexxum akcnnyaTauum B epexoAHblid U XONo4HbIN Nepuos, Bille unu paBHoi Temnepatype 0°C, a Tak-
e B TeNnblit nepnoj, Koraa TpebyeTcs Harpes NPUTOYHOrO Bo3ayxa (A0 +22°C) — NpUTOYHO-BLITAXHAA BEHTUNA-
LUMA € noaavein NoAroTOBNEHHOIO HAPYXXHOr0 BO3AyXa B NOMeLLeHne 6acceiHa.

ABTOMaTIKa NOAAEPXKMBAET TEMMEPATYPY BO3AYXa,
YNpaBnAs TENNOBbIM HACOCOM; BNAXHOCTL NOA-
L1ePXKNBACTCA C NOMOLLBIO YNPABNEHNA PELMpPKY-
NAUMeN, yCTaHOBNEHHOI Nepes, PekynepaTopom,

C NOMOLLBIO AATYMKA BNAXHOCT B BITAXHOM
noToke. Mpu NPeBbILWEeHNN YCTaBKM BNAXHOCTH
KnanaH PeumpKynsLmMmM 3aKpeiBaeTCA — HapyXHbIe
KNnanaHbl OTKPbIBAKTCA; NPU NOHWUXEHNN YCTAaBKN —
+Hao60opOT. ECAM MOWWHOCTI HarpeBa B TennoBoM
HACOCe HEA0CTaTOUHO (HAaNPUMED, MPU NOMHOCTLI
3aKPLITON PELIMPKYNALIMK), TO BO3AYX [OrPeBaeTca
BOASHbLIM HarpesaTenem.

PEXCAM 3. Pexxum akcnnyaTauuv B NeTHUIA NePUoA, TeMMepaTypa Hapy>KHOro Bo3ayxa Bbille unv pasHa +22°C.

HapyxHblii BO3ayx NpoxoauT yepes baiinac
pekynepaTopa, 4Tobbl u36exatb Hexena-
TenbHOi pekynepauum TennoTel. OTcyTcTByeT
TennoBnaxHoCTHasn 06paboTka BO3ayxa.

@ 0BOPYJOBAHVE CMELMANBHOTO MCMOMHEHNA
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PEYXWM 3*. PaboTa B NeTHWiA nepnoj, Npy HannyMmn CUCTEMbI KNAnNaHoB U 0XNaXKJ,eHUs HAPY>XXHOro BO3ayXa.

OnuuoHanbHbI BapuaHT.

MepeknioyeHne No HapyxHOMy AATuVKy, TeMnepa-
Typa Hapy>KHOro BO3/yXa Bbille uu pasHa +22°C.
KnanaHsl HapyXHOro BO3/lyXa /NS XON0AHOM

¥ NEePEexXoAHOro Nepuo/ia 3aKpbiTsl, KnanaHsl Ans
Tennoro Nep1oaa oTKPbITkl. 3aCN0OHKa pa3aeneHns
CeKLMii 3aKPbITa, 3aCNI0HKA PELMPKYNSLMM XONOA-
HOTO Nepuoaa 3akpbiTa, 3aCN0HKa PeLMpPKYNALMA
NepEx0/HOro NepUoAa NONHOCTLIO OTKPLITa. BKio-
UeHwe TennoBoro Hacoca No AaTuMKy TemnepaTypel
NPUTOYHOTO BO3/yXa (C KOHTPONEM TeMnepaTypbl
BhITﬂ)KHDI'O) Npu¥ NpeBbIWEeHWN YCTaBKW, UNK No Aar-
UMKy BNAXHOCTM BLITSXXHOIO NOTOKa NPy npesbile-
HUW yCTaBKM. BKNioUeHe no niobomy u3 curHanos.
Ecnv npy paboTe Tennosoro Hacoca Temnepatypa
NPUTOYHOTO BO3yXa/ BLITAXHOTO BO3/yXa OMycKa-
€TCA HUXKE YCTaBKM, HO paboTa TennoBoro Hacoca

A0MKHa NPOA0/MKATLCA N0 AATUMKY BNAXKHOCTY,
TO HEOBXOAMMO OTKPbIT CONEHOWAHBIA Knana
KOH/J,EHCaTopa Ha NPUTOKe, Noka Temneparypa
HE A0CTUTHET YCTaBKM.

AWAWAN
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PEYXUM 4. [lexkypHblii (HOUHOM) PeXKnUM € NoALep)KaHeM TeMnepaTypbl U BNaXkHoCTH /

pexwum oTTanku pekynepartopa.

B AaHHbIi PEXUM YCTaHOBKA NEPexoauT 8o
BpeM# 0TTaiiku pekynepaTopa (npy cpaba-
TbIBaHMM AaTUMKa Nepenana AasneHns
BBITAXHOM KaHane pekynepatopa), uiv no
He/ienbHoMY Taiimepy. [laTumk BnaxHocTi
BBITAXHOMO BO3/lyXa KOHTPOMPYET 3Have-
HU1e BNaXHOCTN 1 NPU NPEBBILIEHNN YCTaBKIA
BK/IOUAET TEMNNOBOIA HACOC, NPY NOHKEHMM
TemnepaTypbl Takxe NPoNCXoauT BKMIOUEHMe
TennoBoro Hacoca. KnanaHsl HapyXHOro
BO3/1yXa 3aKPbiThl, OTKPLIT KNanaH peuypky
NAUMKM 10 peKynepaTopa. BeiTaXHOM BO3AYX,
NPOXO/A Yepe3 pekynepaTop, OXNaxAaeTcs,
/anee nNonafaeT Ha ucnapuTenb TennoBoro
Hacoca, Fie 0XNaXAaeTcs v OCyWaeTcs,
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NoBOpauYMBaeT B CeKUMM peuypkynauum. Mocne AOrPeBaeTcs 1 NOAALTCA B NomelueHme. Ecnn
CeKLMM PEeLMPKYNALMM BO3/lyX NOA0rPesaeTca MOLLHOCTY HarpeBa TH He0CTaTouHO Ans

B NNacTUHYaTOM peKynepaTope v nonagaet
Ha KOH/IeHCATOp TennoBoro Hacoca, rae no-

KOMMNEHCcauMm TeNNoBbIX NOTePb NOMELLEHMS,
TO NOAKMOYAETCA BOAAHON HAarpeBaTenb.

PEYXWM 5. Nporpes nomeLexns 6acceitHa. KnanaHbl Hapy>KHOro BO34yxa 3aKpbITbl, KNanaH peLypKynaumum
[10 PEKYNepaTopa OTKPbIT, PELUPKYNSALMOHHbIA BO34YX NOLOrPeBaeTcs B Kanopudepe 40 TeMnepaTypbl yCTaBKy.

B AaHHbIii PeXVUM yCTaHOBKa NepexoauT npu
nycke, nNoka He 6yaeT A0CTUrHyTa TemnepaTypa
YCTaBKy, NoCne ee JOCTUXEHUA BKMI0YaeTca
0fiMH U3 pexxumos 1,2 unu 3 B 3aBUCUMOCTH
0T NoKa3aHuit 1aTumka HapyHOro BO3/yXa.
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