Hu3soBaA aBTOMaTuUKa Honeywell

BCE AN1A CUCTEM OTOMJIEHMA,
LLEHTPAJIMSBOBAHHOI'O TEMJIOCHAB)XEHUA
N BEHTUNALUN

KaTtanor npoaykuum




PekomeHayemble pelleHunA

Jlyqwinii BbIOOpP

O6GnacTb NPUMMEHEeHUs

Tunbl KNanaHoB Map | Oton- | Oxna- | ®3H- | BeH- UTN | Beico- | FBC
neHuve | xape- | Koun | Tuns- Koe
Hue umna Ap

Manbie nuHelHble

PN16 V582x - + + + o - - -
PN16 V583x - + + + o) - - -
PN25 V5825B + + o) - o) + + o

BonbLive nuHenHbie KnanaHbl

PN16 V5011R - + + - + - -1) o
PN16 V50118 + + + - + + -1) o
PN16 V5013R - + + - + - -1) o
PN16 V5013E - + + - + - -1) o
PN16 V5328 o) + + - + + -1) -
PN6/16  V5329/V5015/V5050 - + + - + - -1) -
PN16 V5016 + + + - - + + -
PN25 V5025 + + + - - + + -
PN25/40 V5049 + + + - - + -1) -
PN25/40 V5050 - + + - + - -1) -

MoBopOTHbIE KNanaHbl
PN6 V54x A/F - + + - - - - -
PN6 V5433/42 . + + - - . . ]

MoBOpPOTHbIE 3aCNOHKU

PN16 Vv5421B - + + - - - + o

YcnoBHble 0603HaYeHuUs:
+  «Jlyyqwmin BeiGop»
o «BoamoxHo»
- «He pekomeHgyeTcs»
-1) «Bbicokoe Ap anst Manoro HOMMHaNbHOro pasmepa»
MpumeuaHne:
B paHHoM Tabnuue npeactaBneHbl TONbKO pekoMeHgaumn. KnanaHbl, OTMEYEHHbIE «+», ABNSIOTCS
NPeAnoYTUTENIbHBIM PELLEHMEM B KOHKPETHBIX MPUMEHEHMSAX.

KnanaHbl, OTMEYEHHBIE «-», TAKXe BMOJSIHE MOTYT MPUMEHSATLCH, OAHAaKO Hanbosiee BePOSTHO 3To ByaeT
M30bITOYHOE pELLEHME.




Honeywell

MNop6op pasmepoB 1 obnactu NpUMeHeHUs

1. BBEOEHUE

Perynupytowume knanaHbl SBASTCA UCMOMHUTENBHLIM 3BEHOM
B KOHTYpe ynpaBneHnsi, OHN yNpaBnsoTCs CUrHANoM
KOHTpOMnepa perynupys KonmyecTBo aHeprum (npumMmeHsiemas
cpepa - Bofja wunu nap).

STn perynupyiolme ycTponcTea BXOQAT B COCTaB
6GOMNbLIMHCTBA CUCTEM OTOMIIEHUS, BEHTUNSILMA 1
KOHOMUMOHMPOBaHWs Bo3ayxa. [oaTomy BepHbIi BbIGOP
KOHKPETHOrO KranaHa 0CO6eHHO BaXkeH Ans ynpaensemMocTtu
COOTBETCTBYIOLIEro KOHTYpa U YOOBNETBOPEHMS 3anNpoCcoB
notpebutenei.

Perynupytolee yCcTporucTBo (KnamnaH ¢ NpMBOAOM) OOMKHO
BblGMpaTbCS B COOTBETCTBUM C TPEOOBAHNAMMW K KOHCTPYKLIMN
OaHHOW 3ajayuv 1 B pesynbsTaTte fomkKHO obecrneynBaTb
NUHENHYO 3aBUCMMOCTb MEXAY BbIXOAHLIM CUTHaNOM 1
nepemMeHHbIM NapamMeTpoM yrnpasBneHus.

2. OnpepgenexHne pasMepoB U 00nacTi NpUMEHeEHNs
Ecnu npoektupyemasi cuctema npegHasHayveHa ons
MOAKIIYEHNS K CUCTEME LIEHTPaNM30BaHHOIo
TennocHabXxeHus, To HarpeeaTtenu (papuaTopbl, KOHBEKTOPbI
W KOWMbl Harpeea) crnepyert nopknoyaTs NOCPeacTBOM 2-X
XO[OBbIX KnanaHoB, B COOTBETCTBUM C cuctemamun 1 1 2, un
BblGMpaTb pasmepbl UCX0oas U3 TeMnepartypbl BOAb!
80°C/40°C npu Hanbonee pacnpocTpaHeHHoW TeMnepaType
Hapy>KHOro Bo3gyxa.

B cnyyae ecnv nogorpesaTenu Bo3gyxa pacuutaHbl Ha
Temnepatypy obpatku 50°C, rpynna HarpeBaTensi Bosgyxa
OOMKHA BCerga nopknoyaTbCs K KOTNy B KOHUrypauum ¢
6annacom u ¢ aBToMaTnyecKm-perynupyemMbsimM 3-x XoQoBbIM
KnanaHom. 9To o6ecneynt JOCTaTO4HO BbICOKYHO
Temneparypy obpaTHol Bogbl. Ecnu Bo3gyxoHarpesatenu
MOAKIIOYEHbI K CETW LIEHTPanM30BaHHOIo TEMNOCHaGXeHWs,
UX HOMWHamNbHbIE XapaKTePUCTUKM NO TeMneparype u
OaBMEHMNIO OOMXKHbI YIOBNETBOPSATH YCNOBUSIM NOJO6GHOMO
(PYHKLMOHMPOBaHWS.

Ecnn BeposSiTHOCTM Nocnenytowero NopKMoYeHns K ceTu
LieHTpan13oBaHHOro TENNOCHabXeHNs HET, TO cucTema
#omKHa BblbupaTtbes Ha paboTy ¢ napametpamun 80°C/60°C,
npu Hanbonee pacnpocTpaHeHHON TeMnepaType Hapy>XHOro
BO3ayxa.

HarpeBaTenu cnegyet nopgknioyaTb NOCPENCTBOM 2-X
XO[OBOro KnanaHa B 6annacHoi KoHpurypaum (cuctema 2),
KOTOPbLIM 06ecneyvnBaeT LMPKYNAaLUMIo Yepes KoTen, unm
nocpencTeomM 3-x XOA0OBOro knanaHa (cuctema 4). Beibnpante
KOHhMrypauumio, Kotopas npegocTaBnseT Hanbomnee HU3KYio
CTOMMOCTb CUCTEMBI.

[Ons npepgoTBpalleHns 3aMmep3aHns noporpesaTeny Bosgyxa
ONS HApY>XHOTO UMM CMECU HApPY>XHOMO 1 BbITSXXHOMO BO3dyXa
cremyeT BCerga ocHalaTb LUMPKYNSAUMOHHBIMU Hacocamm.
Ecnun nogo6Hble Harpeeatenu ycTaHoBMEHbI, TepMocTaT
3aWuTbl OT 3amMep3aHust He0H6XOAMMO YCTaHOBUTbL Ha
Hanbornee xonogHow Tpybe, KOTOpbIN, B ClyYae onacHOCTU
3amMopaXkuBaHusl, aBTOMaTUYECKN BbIKIIOYUT BEHTUNATOP
NMPUTOYHOrO BO3AyXa W 3aKPOET 3aCNOHKM Ha BXofe
Hapy>KHOro Bo3gyxa.

2.1 OcHoBHble NapameTphl

3Ha4enue Ky

3HaueHne K, onpepensieT NponyckHyt CnocobHOCTb Ans
cpepbl Yepes knanaH. OH xapakTepnayeT 06beMHbIi pacxofn
BOAbl B [M*/4] Npu n3mepeHHOM nepenage gaeneHus B 16ap.
3HaueHue Cv

3HaueHne Cv 06bi4HO NpumeHsietcs B CLUA v xapaktepuayet
06BbEMHbIN pacxon B ranfoHb/MUH Mpu Nepenage gasBneHus
Ha knanaHe B 1 (yHT/KB. QIoNM.

K, =086-C,/C, =117-K,
3Ha4eHue Kyg
3HaueHune Kyg 910 K| npu paboyem xope paBHoM H = 100%.
3HaveHune Ky
3HauyeHune K,y onucbiBaeT HaumeHbluee 3HaveHune K, npu
KOTOPOM COXpaHsieTcsl MpuemnemMast TO4HOCTb Hak/loHa
XapakTepuUCTVK KnanaHa.
[Ounana3oH nameHeHms S,
[nanasoH S, xapakTepuayeT OTHOWEHWE 3HaYeHUR K s 1 K.

Sy =Kis /KVr
Pacuet 3Ha4eHus Kv (cpega - Bopa)

K, =V/(J@&p))

V = O6beMHbIV pacxog B M*/4

Ap, =V /k,)? Apy = Nepenap paBnenns 6ap
V=k,x\(Apy)



Mop6op pasmMepoB u o6nactu NpUMeHeHus

dopmMyna nepecyeTa anst Apyrux cpen

k, =Vx P

Ap, £ = NNOTHOCTb B [Kr/oMm?]
mnkoneBble cmecy (pacTBOp BOAA/rMKOMb) B OCHOBHOM
NPUMEHSIETCS B TEMNOYTUNN3ALUMOHHbIX CUCTEMAX Mpu
BO3[YLWHO-BOASHbIX MPUMEHEHUAX ONs CHUXKEHNUS
TeMnepaTtypbl 3aMmep3aHus TENNO06MEHHUKA OT HapYy>XHOMO
BO3ayXa, Npu 3TOM Heo6X0oaAMM MepecHeT Ha pasHuLy
MNOTHOCTN BOOHO-TTINKONIEBOW CMECH:

2.2 CmecuTenbHble unu paspenutesibHblie?

ak ObINo ckasaHo Bbllle, 3-X X0OoBble KrnanaHbl
NPUMEHAITCA ANnd MUHUMU3alnmn HapyLuean7| B 6anaHce
nOaBneHnsa n pacxoga CUCTeMbl.
B Kaxpom KOHTYpe ynpasneHns CyLeCTBYIOT TOUKU
cMelwmnBaHua 1 pasgeneHuns.
B HoBbIX KOHCTPYKUUAX, KnanaH yCTaHaBlnBaeTCA B TOHKe
cmelmBaHus. MNpu peKoHCTPYMPOBaHWUM CTapbIX 3AaHui, B
KOTOPbIX M3HaYalIlbHO UCnonb3oBascs pa3ﬂeJ'II/1Tel'Ibell7l
KnanaH, cnegyeTr NnpuMeHaTb pa3aenntenbHble KnanaHbl.

a) MponuneH-rnukons/Bopa
(Hanpumep: aHtugpus "Antifrogen L" ¢mpmbl Hoechst) F}\ >V1 A -
3Ha4eHus aaHbl B [Kr/amd) e AB 5
Temn. Aonsa "ANTIFROGEN L" B cmecu (%) \ J c
16% 25% 38% 47% 100%
-20°c| - : 1.0500 | 1.0618 | 1.0766 1< - |
-10°C ' 1.0323 1.0472 1.0582 1.0710 Puc. 1: 3-x xopoBoW pe3nennTentHbIi KnanaH
0°C 1.0184 1.0802 1.0438 1.0538 1.0647
10°C 1.0168 1.0275 1.0400 1.0487 1.0576 —®—> >
20°C 1.0149 1.0241 1.0357 1.0431 1.0500 |
30°C 1.0111 1.0200 1.0305 1.0369 1.0421 v C
b) STuneHrnukons/Bopa q AB B A |
(Hanpumep: aHtngpus "Antifrogen N" dmpmbl Hoechst) - <

3HaveHns gaHbl B [Kr/am®]

Temn. Aonsa "ANTIFROGEN L" B cmecwm (%)
16% 25% 38% 47% 100%
-20°C - - 1.0500 1.0618 1.0766
-10°C - 1.0323 1.0472 1.0582 1.0710
0°C 1.0184 1.0802 1.0438 1.0538 1.0647
10°C 1.0168 1.0275 1.0400 1.0487 1.0576
20°C 1.0149 1.0241 1.0357 1.0431 1.0500
30°C 1.0111 1.0200 1.0305 1.0369 1.0421

Puc. 2: 3-x xogoBoW cMecuTenbHbIA KnanaH

2.2.1 MNageHne paBneHus Ha 3-x xXofd. KnanaHe
3adacTyio NOHATUSA AaBNeHNs, CO30aBaeMoro HacocoMm, u
napgeHus gaBneHns Ha 3-X XOOOBOM KnanaHe nytatoT. B 3-x
XO[OBOM KfnanaHe Bcerga MMeeTcs KakON-TO OTKPbITbIN
NPOTOK ANs BOAbl, YTO 3HAYMT, YTO obLiee AaBneHune ot
Hacoca He BNMseT Ha nepenag fasfeHns Ha CMECUTENbHOM
Knanawe.

Tak kakow Xe nepenap gaeneHvsa Ha cefne knanaHa?
Onyctnm nageHune naeneHns B Tpybax, narnbax n otsopax.
MepekponTte nopt B knanaHa V1. [NoTok yepes
6anaHcMpoBoYHbIN KnanaH V3 oT Touku pesgeneHns C pasBeH
Hyno. B gaHHOM NMHMM HEe MOXET ObITb NAAeHNs OaBNEeHUs.
Y70 3HAUNT, YTO TaKoe Xe faBreHne NpPUNoXeHo K Touke
pasgenenus C n cemny B. MoTtok ot Toukn C npoxoanT yepes
Harpysky "C" n nopt A knanawa.

N e AP,
P C
e L —
V2 ©
V3 Dq_

AP
(@]

—<

Puc. 2: 3-x xogoBOW cMecuTenbHLIN KnanaH

nanaH BblIGMpaeTca U3 yCcnoBus nageHns gaBneHus Ap,, ons
3aaHHOro pacxofa. [ins Takoro e pacxofa nageHune
OaBMeHns Ha Harpyske bymer Ape.
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OasreHne Ha A: p, = Pe - AP - APa

o
1]
o]

Y

AB -— A
L] =
\
()
Puc. 4: 3-x xofoBo#i knanaH ¢ OTKpbITbIM NOPTOM A
j*
AB -— N\ |A

g=0

\Y

Puc. 5: 3-x xonoBoW KnanaH ¢ oTKpbITbIM nopTom B
2.2.2 lepenap naBneHns Ha 3aTBope KnarnaHa
AP o= P8~ Pa ™ Pe=(pc=Apc—Ap,)
AP =Ap.+Ap,

samsopa
Takune xe paccyXpaeHus NPUMEHUMbI U NPU 3aKpbITOM NopTe
A. aKk nokasaHo Bbllle, Nepenan fasneHns Ha KnanaHe
ornpepenseTcs ToNbKO NageHuemM aaBneHns B KOHTYpe, B
KOTOPOM pacxof perynmpyercs CMecuUTenbHbIM KnanaHoM.
Mepenap paBneHns, HarpyXxaowmin 3-x XoqoBoN KnanaH,
paBeH MonHomMy napeHuto gaBneHus Npu oTKPbITOM MPOTOKe,
pacunTbiBAEMOM OT TOYKM, rae notok pasgensiercs (C), go
obwero nopta knanaHa (AB).

2.3 BosmoxHocTu ("aBTOpuTeT") KnanaHa

ABTOpUTET KNnanaHa JOMKEH pacHuTbiBaTbCHA TOMbKO Ans
4YacTy KOHTYpa, B KOTOPOM Pacxof perynupyeTcs AaHHbIM
KnanaHom. Takum o6pasom, 6anaHCMpoBOYHLIN KnanaH V2 Ha
Pwnc.3 He BnmsieT Ha NPOMNYyCKHyt0 CMNOCOBHOCTbL KnanaHa.

3-X XOOBOW KnanaH perynupyeT NoTOK B Cledyiowmx YacTsax
Tpy6 ceTn (Ha pPUCYHKe BblgeneHbl TONCTbIMU MHUSMWU):

a. PaspenutenbHbi 3-X xonoBo# KnanaH

Mopt A: Tpy6el AC + nepenap naenenHns Ha G.
Mopt B: CB.

7 C

Puc. 6: Tpex-xopoBoW pasgenvTenbHbii KnanaH

B ApV
ApV + ApG +ApAC

b. CmecuTenbHbIN 3-X X0Q0BOW KnanaH
Mopt A: Tpy6el CA + nepenan paenexus Ha G.
MopT B: CB.

\/

S

Puc. 7: Tpex-xonoBow CMecuTenbHbIn KnanaH
B ApV
ApV + ApG + ApAC

c. PaspenuTenbHbI 3-X XO0BOM KanaH

Mopt A: Tpy6sl AD + CE
Mopt B: BC

AB

—

ik
C E

Puc. 8: Tpex-xopoBoW pasgenvTenbHbIi KnanaH
_ ApV
ApV +ApAD + ApCE

d. CmecuTenbHbIN 3-X XO[0BOM KIanaH
Mopt A: Tpy6sl AE + CD.

MopT B: CB.
—>‘I?T§} o] D @_‘
G +%* C
V|B
A
_@ AB A é %</|

Puc. 9: Tpex-xonoBov CMecuTenbHbIN KnanaH

_ ApV
ApV +ApAE + ApCD

Ons oTmeveHbIx Ha Puc. 8 n Puc. 9 yactein nepenan
JaBneHns oTHocutenbHO Man. lMoatomy aBTopuUTeT 3-X
XO[OBOro KnanaHa 3avacTtyto 6nm3ok K 1. Ho gnsa
nopaepXXaHus Hy)XXHbIX XapakTepUCTUK B PETYNMpYoLWem
knanaxe V, ana Ap meHee 3 kla BbI6oOp nx He TpebyeTcs.
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3. ONPEOENEHVE PASMEPOB

Cucrema 1
' \
A < % |
C
{ |
| — !
Puc. 10: own npegBapuTenbLHOrO Harpesa ans cny4yaes, Korga

CYLECTBYET ONACHOCTb 3aMOopaXKmnBaHNs

Cucrema 2
e
% c

Puc. 11: Cuctema npensaputensHOro Harpesa ans cry4vaes, korga
HET OMacHOCTV 3amMopaXmBaHNs

Cucrema 3

= »>—

A
@ 4—1 *—<J

Puc. 12: PagnaTtopHbIin KOHTYP NOOKMOYEHHBIA K KOTENbHON
TENNOBOW YCTaHOBKOWA

Cucrema 4

— i

]
C

%IF‘
Puc. 13: Cuctema ¢ NoCTOsIHHBIM PACXOLOM B MEPBUYHOM U
BTOPUYHOM KOHTYpe

el

Cucrema 5

: >v1 AB%A .
B
\i

C
d | |
Puc. 14: Cuctema ¢ NOCTOSIHHBIM PacXOAOM B MEPBOM 1 BTOPOM
KOHTYpe
Cuctema 6

I 1
Y

A - T T

E C C

. .

Puc.15 Cuctema otonneHus, nogknioveHHas K cucteme
LEHTPann3oBaHHOro TennocHabXeHns

Cucrema 7

b —
9

Puc. 16: Cuctema ropsidero BogocHabxenus (FBC), nopknioyeHHas K
CUCTEME LIEHTPANU30BaHHOMO TEMNOCHAGXKEHMS
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3.1 Cucrema 1: 2-x xonoBO#A KnarnaH ¢ NepBUYHbIM
Hacocom

Y o

> L ®?>Jts

Puc. 17: 2-x xogoBoW knanaH ¢ HACOCOM B MEePBUYHbIM KOHTYpe

- AH »I qp tp

3.1.1 HasHa4yeHue 1 xapaKTepucTuKu

e [NeBUYHBIA KOHTYP: perynupoBaHne pacxofa, MoCTosiHHas
Temneparypa

e BTOPWYHBIA KOHTYpP: perynupoBaHue Temneparypsi,
NMOCTOSIHHBIN pacxop

e Ob6ecneyeHre TpebyeMon HU3KOoM TemnepaTypbl 06paTHON
BOAbI NPV NAKNIOYEHUN K CUCTEME LIEHTPaNn30BaHHOKO
TennocHabxeHus

e OTtonuTenbHas ycTaHoBKa C ANvHHbIMK Tpy6onposogamu

e MouwHble BO3ayxoHarpeBaTenu, He NOABEP>KEHHbIE
0OMNacHOCTM 3aMopaxunBaHms

3.1.2 Pacyet napameTpoB KnanaHa
YpaBHeHue Tennosoro 6anaHca

qp-(tp—1;)=qs-(t5—1;)

OnpepeneHve napaMeTpoB Hacoca fnsi oGecneyeHnst Harnopa
BO BTOPWYHOM KOHTYpE ¥ MOfHbIV Nepenan AaBneHns B
KOHTYpe.

MpeHebperaem nepenafomM faBneHusi B Tpy6ax nepBUHHOro

Ap, = AH

KOHTYpa.
3.1.3 XapakTepucTuka pacxopa
H= 3-5 klNa Eq% (Jlorapmupmmyeckas)

36
=229 (kpa1/s)

K
RNIN7

H = 5-10 «lMa JInHenHasa BugonamerHeHHas (MOD.LIN)

3.2 Cuctema 2: 3-x XxooBoOI cMecuTernbHbIN KnanaH ¢
nepBUYHLIM HACOCOM

%
I,

q

AP, —»

O_

APy
A
AB N \Y
}%:

-

>

Puc. 18: 3-x X0n0OBOW CMeCUTENbHbIN KnanaH ¢ HacCocoMm B
NepBUYHOM KOHTYpe

3.2.1 HasHa4yeHne n xapaKTepucTuku

e [lepBUYHBIA KOHTYP: MOCTOSHHbLIA pacxop

© BTOPWYHLIA KOHTYP: MEPEMEHHBIN pacxof, NOCTOAHHANA
Temneparypa

e OIN He QOoMmKeH ObITb MOOBEPXXEH OMACHOCTU
3aMopaxKusaHus.

* [1pn nepeMeHHOM pacxofe, JaHHas KOH(urypaums He
obecneynBaeT pOBHOIO NoanepXXaHns TeMnepaTypsbl B
Hapy>XHOM KoWnrne.

e Taikoke Npy MarnbIx KOMnax CywecTByeT OMacHOCTb
KonebaHui Npu perynupoBaHnm € Lienbio NogaepXxaHus
Temneparypbl MPUTOYHOrO BO3AyXa Ha 3afaHHOM ypOBHE.

3.2.2 PacuyeT napameTpoB KnarnaHa
B=0.5 , HAaNpUMep  Ap, = Ap,.
Ap, =AH —Ap,.
K, =89 (kpai/s)
vV

3.2.3 XapakTepucTuka pacxofa
A - AB = EQ% (ITorapugpmunyeckas)
B - AB = nunenHas (LIN)

3.3 Cuctema 3: oren, 3-X XonoBOi cMecuTerbHbIN

KnanaH
APy
P2
F 9 C | H @ ts
H ] A AB
B v
A C

P1 _%_tl
N .
4 _ -

E ~ D % G s

Puc. 19: MNopgaepxxaHne NOCTOAHHOIO pacxofa ans Kotna

3.3.1 HasHaueHune u xapaKTepucTUKK

e [NepBUYHBIA KOHTYP: NEPEMEHHbIN pacxof, MOCTOSIHHASA
Temneparypa

© BTOPWYHBIN KOHTYP: MOCTOSAHHBIN pacxof, nepemMeHHas
Temneparypa

e Cuctema c nokanbHbIM KOTIIOM

3.3.2 PacyeT napameTpoB KnarnaHa
p=1

Apy =Agp —Acy

He MeHee 4YeMm 3 Kklla

K

vV

=3845 (kpa/s)
W Ap,

3.3.3 XapakTepuctuka pacxopga

INnHerHas

MpuHumaem, yto conpotmeneHmem Tpy6 CD MOXHO
npeHebpe.
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3.4 Cucrema 4: Cucrema ¢ NOCTOSIHHbIM pacxonom B
NepBUYHOM 1 BTOPUYHOM KOHTYypax

le— AHy
P2 P1

tgs C D Js
_’_®g*qg- I g

= L%ﬁ‘*”

APy
OiiNl B MPUTOYHO BbITSKHOW YCTAHOBKE

Puc. 20:

3.4.1 HasHa4eHue n xapaKTepucTuku

e [NepBMYHBIN KOHTYP: NMOCTOSIHHBIVA PACXOf, perynupoBaHme
Temneparypsl

© BTOPWYHBIA KOHTYP: MOCTOSIHHbBIA pacxop

e [laHHas KOH(Mrypaumsa npumMeHseTca B 60MbLINX Kornax
Harpesa u oxnaxgeHus

e YOo6HO Ans NogknoYeHns K 60nblwmMM KoTnam, B KOTOpbIX
OCyLIeCTBNSAETCA MHAMBMOYanbHOe perynmpoBaHme.

gy —1,)=q,-(ts—1)
Ggs <4y Ly > 1
3.4.2 Pac4yeT napameTpoB KranaHa
Tpy6bl cekummn C-D n E-A aBnsioTCs YacTbio Tpy60npoBOAHOWA

CETU, pacxof B KOTOPOIi PErynupyeTtcs KnanaHom.
AsTopuTeT knanaHa, S = 1.0.

3.4.3 XapakTepuctukmn pacxona pns V:
Ap, >3kPa (MMHENHas)

36-q
K, ==—=(kPa,l/s)
" ap,

3.4.4 BanaHcupoBka

e 3akponTte kaHan A-AB B V 1 3anyctute Hacockl P1 n P2.

e HactponTte 6anaHcnpoBoYHbIi knaHaH S (Kombi-2-plus)
Tak, 4Tobbl 3afaTh HY>XHOE 3Ha4YeHne pacxoda Yepes KOoWn.

e [MonHocCTbO OTKpoTe kaHan A-AB knanaHa V.

e HactpoiTe 6anaHcMpoBOYHbIN KnaHaH G (Kombi-2-plus)
Takum 06pasom, 4Tobbl COONoaancst pacyeTHbIN pacxon B
NepBUYHOM KOHTYpeE.

3.5 Cucrema 5: Cucrema ¢ NOCTOSIHHbIM pacxoiom B
NepBUYHOM U BTOPUYHOM KOHTYpax

Dtpﬁ%“w &

T dg AB g5

. w

(W)=

AP

Puc. 21: TTocTosiHHBIN pacxof B I'IepBMLIHOM/BTOpMLIHOM KOHTYype

3.5.1 HasHa4yeHu1e 1 xapaKTepucTku

e [NepBUYHbIN KOHTYP: MOCTOSIHHBIA PACXOf, MOCTOSHHAS
Temneparypa

® BTOPUWYHBIN KOHTYP: MOCTOSIHHBIA Pacxof, NepemMeHHas
Temneparypa

¢ IameHeHVe fgaBneHns B NepBUYHOM KOHTYpe He BNMAET Ha
BTOPWYHBIA KOHTYP, YTO TAKXe 3HA4UT, YTO U BTOPUYHBIN
KOHTYp He BNUSIET Ha NEePBUYHBIN.

e [laHHas KOHMUrypauns npumeHsieTcs B 60MbLNX CucTeMax
C HECKOMbKMMW CMECUTENBHBLIMW KnanaHamu -
nepenyckHbIMN y3namu.

3.5.2 Pacyet napameTpoB KnanaHa

Tpy6bl cekummn D-E aBnsatoTcs YacTbio Tpy60NpoOBOAHON CETH,
pacxof B KOTOPOW perynupyetcs knanaHom. lNpeHebperaem
nepenagom gasneHuns B D-E, 4To 3HauuT, 4to aBTOopuUTeT
KnanaHda g = 1, Ho Npu 3ToOM KnarnaH JOMmKeH 6bITb
KOHCTPYKTVBHO paccumntaH Ha nepenap AaBneHns He

MeHee 3 k[a.

3.5.3 XapakTepucTuku pacxopa ans V:
Ap, >3kPa (NMUHEWHas)

36-4,

VAp,

K, = (kPa,l/s)
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3.6 Cuctema 6: 2-x xonoBoO# KnanaH ¢ Hacocom
Bopna/Bopa

q
>
<—AH>| ts

Puc. 22: TennoobMeHHUK, cuctema oTonneHms

3.6.1 HasHa4yeHue 1 xapaKTepucTuKu

e PerynupoBaHue pacxofa.

e Cucrtema otonneHus (paguatopbl U BO3gyxoHarpesartenm)
NnoaKMoYeHa K CeT LIeHTpann3oBaHHOro TennocTabxeHns ¢
HeobXxoanMoCTbIo obecneveHns TemnepaTypbl 06paTHoOn
BOfbl HE Bbille 3afaHHOr0 3HaYEeHNS.

e Ecnu ctaTnyeckoe gaeneHne n temnepartypa Ha nepBUYHON
CTOPOHE He COBMECTUMbI C TpeboBaHMaMU 060pynoBaHus
BO BTOPUYHOM KOHTYpE, TO MEXAY NepBUYHbIM 1
BTOPWUYHBIM KOHTYpamu TpebyeTtcst TennooObMeHHMK.

e Manble Bo3gyxoHarpesaTtenu, He NoABEpPXEHHbIE
0OMNacHOCTW 3aMOpaKUBaHWS.

3.6.2 PacyeTt napamMeTpoB KnanaHa
Apy =AH —Ap;;
36-q

o

Ay
p="r>05

K, = (kPa,l/s)

XapakTtepuctuka pacxopa: EQ% (Jlorapucdmmyeckas)

3.7 Cuctema 7: 2-x xonoBOM KnarnaH ¢ HacoOCoM
Boga/(6biToBas) Boga
Puc. 23: TennoobmeHHukK, cuctema MBC

3.7.1 HasHaueHue U XxapakTepuCTUKn
APy,

aPe E C C

TA’% s
A t

S

¢ PerynuposaHue pacxopa.

e PerynmpoBaHve n3bbITO4YHOro AaBneHns NOCPEACTBOM
Apoccens

e Cuctema ropsiuero BogocHabxeHus (MFBC), nogknioveHHas
K CETW LeHTpann3oBaHHOro TennocHabxeHns

e Cuctema, B KOTOPOWA cyulecTByeT TpeboBaHne HN3KOM
Temnepartypbl 06paTHON BOAbl HA NEPBUYHON CTOPOHE.

3.7.2 PacyeT napameTpoB KranaHa
Apy =AH = Ap,;
K, =289 (kpay/s)

I,

Apy
=—£>0.5
P AH

XapaktepucTtuka pacxoga: EQ% (Jlorapngpmmyeckas)
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4. NPUMEPBLI PACHETOB

4.1 ®opmynel
OTonneHune:
Bopa P=4.18-q, -AT
P=4.18-q-AT
P=13.q,-AT
Bosanyx
Map G=159-P
O603Ha4YeHnst N eauHNLEI USMepPeHNUs:
P =«Bt
Q =wm
qW = 1/c
gA =My
G =«kr/u

Temnepatypa (cTaHgapTHble 3Ha4YeHus):

TennoobMeHHWK, NEPBUYHLINA, LLEHTPaNU30BaHHOE
TennocHabxeHue AT = 40K
TennoobmMeHHUK, npovee AT =20K
TennoobMeHHUK, paguaTopbl, CUCTEMbI C HU3KUM PacXodoM
(80-30K) AT =50K
TennoobMeHHUK, KOWN OXNaxaeHns A7 =5-10K

Tpebyemoe KonU4ecTBO Tenna B MOMELLEHNSIX:

HoBble 3gaHus 40 B1/mM? xunnnowanm
3naHus ¢ XopoLLen Tennonsonsumen 50 B1/m? xunnnolagu
3naHus ¢ cpefHen Tennousonsaumen 60 BT/m2 Xxunnnolagu
30aHus ¢ NNoxXon Tennounsonsiumen 100 B1/m? xunnnowaam
[NopBansl 15 B1/M? Xunnnowaan

PacueT yTeuku KnanaHa ¢ Ucnonb3oBaHueM TeMnepaTypHoro
MeTopa:

tg ts
> >
dg % |
G tr ACIb C
i (€ — |
‘ S
Puc. 24: Pac4et yTeukun ¢ ucnonb3oBaHNMEM TemnepaTypHoro metoga
4 _t,=t, g L1
qs =t g, L1

03(ppULMNEHT pacxofa KnanaHa

XN OCTb
A KV=q"/; C,=1.17-K,
\/Dpy
MAP PUTUYEC U 0O PUTUYEC W
MEPENALO M MEPENAQ
OABNEHN4A OABNEHNA
Ap=0.5-p, Ap<0.5-p,
HACBILLEHbIV K _ G ‘- G
MAP " T135-p, " 227 Ap p,
MEPEIMPETHIN Gk K = G
MNAP "1135-p, " 227 Ap-p,
k=1+0.0012-£
Kv = oagduumeHT pacxoga, Mm%y, npu Ap =1 6ap

(@)
<
1

oathuumeHT pacxoga, CLUA ran./mMuH, npn Ap = 1es
p+ = [JaBneHuve nepen knanaHom, 6ap abCcontoTH. faBneHns
p2 = [aBneHue 3a knanaHom, 6ap abComntoTH. AaBneHuns

pv = llepenapg paBneHus Ha knanave, pl - p2, 6ap

p = T1InoTHOCTb, Kr/om?® (CnpaBoYHOE 3Ha4YeHne)
q = Hopma pacxopa xungkocTtn, m3/4
G = Hopma pacxopa napa, Kr/4

tg = TemnepaTtypa neperpertoro napa,’C

k = onpaBo4HbIii KOIPMULMEHT Ha NeperpeTbIii nap
[Ons napannensHOro CoegyHeHus KnanaHos

K, =K, +K,,+K,
[Ons nocnenoeaTenbHOro CoeVHeHNs KianaHos

1 1 1
2= 7+ 2
(&) (Kp)™ (Ky)

4.2 BeepeHue

Mpu paspabotke HVAC-cmucTem, 3a4acTylo CylecTByeT

HeonpeneneHHOCTb B OTHOLWEHUW 3Ha4YeHui nepenaga

AaBMeHns Ha pasnnyHbIX anemMeHTax cuctemsl. [pybyto

OLIEHKY MOXHO MPOW3BECTM NO NPUBEAEHHON HIXEe

Ap, VH(opMaLmu. [ns NpoBeaeHns ToHUHbIX pacyeTos
pekomeHayeTcs obpalarbCs K 3Ha4eHMsAM, YyKa3aHHbIM B

Aps BOKYMEHTaLmMn Npon3BoamnTeNs.

4.3 YKasaHusi no 6bICTPO OLeHKe BEeNU4UH

Huxe npencraBneHbl Hanbornee 4yacTto BCTpe4daemMblie

3Ha4YeHnAa nageHna naBneHund:

= nepenag aaBneHna Ha I'IepBVI'-IHOI7I CTOpPOHE
TENNooObMEHHNKOB.

= nepenag aaBneHna Ha BTOpVI‘-lHOI7I CTOpPOHE
TENNooObMEHHNKOB.
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BogoHarpesartens (BogonposogHas Bopa)

Ap, =2—TkPa,20kPa, max

Aps =10-30kPa,50kPa, max
TennoobMeHHMK (panvlaTopHaﬂ CeTb, KOHOMUMOHNpOBaHNe
BO3ayxa, pacTtonneHune CHera)

Ap, = 20kPa.max
Aps =15kPa.max

PapnaTopbl 6€3 pagmaTtopHbIX KnanaHoB Ap =0.5kPa

CuncTembl C HU3KMM PacXOfoM C paguaTopamm Dp =10kPa
OHBEKTOPbI Dp=5-20kPa

D3aH-KONNbI Dp =5-20kPa
OWnbl OTOMNNEHUSA/OXNAXAEHUS Ap =5-20kPa
OTNbl ANst YaCTHbIX 4OMOB Ap =1-5kPa
OTNbl AN MHOMOKBapTUPHBIX LOMOB Ap=0.5-10kPa

Pacxogomep LeHTpann3oBaHHOMo Ap, =15kPa

TennocHabxeHns

DOUnbTPbI Ap=15kPa

ConpoTueneHune Tpybonposaaa 13 MegHbIX Ap =0.2kPa/m

TPy6

ConpoTueneHune Tpybonposoaa 13 CcTanbHbIX Ap =0.4kPa/m

TPy6

MonHoe conpoTuBneHne Tpybonpoeoaa Ap =10kPa

noAcTaHuMu (LeHTpanm3oBaHHOro
TennocHabxeHns)

4.4 TpuMepbl pacyeToB

4.4.1 Mpumep 1

<2Py,
1
A v % qa=1,391s
v S |
AH= -
100kPa Ap=10kPa | E
- - —-—
et

Puc. 25: Mpumep 1

[Ons nonyyeHns pacxopa B NEPBMYHOM KOHTYpE paBHOro
1.39 n/c Tpebyetcs nepenap pnasnexHus B 10 klMa. JocTyneH
nepenap nasneHuns s 100 klMa. Heobxognmo onpenennTb
KoaguumeHT pacxopa K, 1 aBTopuTeT knanaHa f.

PeweHne
py =100-10 =90kPa
36-q 36-1.39
=——Z1= =5.27(kPa.1/
v \/E \/% (kPa.1/s)
Kv = 5.27 +40% = 7.38
-20% =4.2

Bribnpaem Kv = 6.3

ABTOpUTET KNanaya, g
Kv=6.3 g=1.39 Vs

527Y
Dp, =90- (H) =63kPa

63 o
s =ﬁ=0.63 (xopowwi peaynbTaT, Tak Kak [OormkHO 6bITb >0,5)

CnepoBatensHo, Tpebyemblii nepenan gasneHus B
6anaHCcMpoBOYHOM KranaHe

DH = Dp, — Dp, =100—63—10 = 27kPa

4.4.2 Mpumep 2

-

A H=100kPa

Puc. 26: Mpumep 2

Moporpesatent Bo3gyxa gomkeH obecneyvmsats 100kBT.
Tpebyertcs:

e OnpepennTb NapamMeTpsbl knanaHa V.

e OnpepgenuTb NapameTpbl LMPKYNSUMOHHOIO Hacoca, P.
e PacunTaTtb aBTOPUTET KnanaHa.
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PeweHne
P=q-AT-1.16kW

100 =g x(100-35)x1.16
q=13m’/h=03711/s

Hacoc P gonxeH BblIGrMpaTtbCs U3 YCroBus pacxopaa,

g = 1.3 M4, n Ap = 20klla, nntoc octansbHOW nepenag
paBneHust B KOHType. BeibepuTte Hacoc Ha bnuxaniwee
6ornbluee 3Ha4YeHVe 1 KOMMNEHCUPYITE N3ObLITOK NOCPEACTBOM
6anaHcMpoBoYHOro KnanaHa Kombi-2-plus.

4.4.3 Mpumep 3, Perynupyiowmii knanaH V

Hacoc P co3pgaeT nocTosiHHbI NOTOK BO BTOPUHHOM KOHTYpe
1 KOMMEHCUPYET NoTEPY BO BTOPUHHOM KOHTYpE.

CrnenyeT BbIGMpaTh NapameTpsb! knanaHa V ansi nofiHoro
nageHus faBneHusl,

K= 36-g _36-0.37

VpH  DH

=1.33(kPa,l/s)

Ap =100 kMa.

ABTopuTeT knanaHa, f=1.0

Bbi6epute HyxHoe K,

Bbi6epute Kombi-3-plus CUHWI (BLUE)

4.4.4 Mpwumep 4, OTonneHne, paguaTopHblii KOHTYP
3anpoc Ha Tenno

50 kBapTMp, CO cpegHeit nnowanbo 65 M2

3anpoc Ha Tenno u3 pacyeta 60 B1/m? paet

P=50-60-60=195kW
AHanorn4Ho, gns noasasnbHoOro nomeuleHns 600 m?, ¢
3anpocoM Ha Tenno B 15 B1/m? gaet 3Ha4veHune 9 kBT.
P,, =195+9 = 204kW

4.4.5 MNpumep 5, PapgnaTtopHbiii knanaH V1
P=q-AT-1.16

204 =¢-(100-50)-1.16

q=3.5m/h=0.971/s

MapeHune gaBneHns B KOHType
TennoobMeHHMK Ap, =35kPa
Bopomep n TpyObI Ap, =35kPa

Ap, =150-35-25=90kPa

36-q _36-0.27
K =-"4 _ =3.68(kPa,l/ s
YA V%0 ety
40% = 5.2
B Ky =3. !
asoBoe 3HauyeHue K, = 3.68 -20% = 2.9

Boibupaem: K, = 4.0
EQ% (IMoraputmnyeckas) xapakrepucrumka.

ABTOpVITeT KnanaHa,

_%0

= =0.6
150

B

MepekpbiBaeMoe aaBneHue KnanaHa

Mo>XeT N NepBUYHbIN KnanaH NepekpbiTb MakcMmManbHoe
andepeHumansHoe gasneHne?

fiBnsieTcsa Nu 3HaveHve nepenaga faeneHus Ha knanaHe
(MakcumanbHO JOMyCKMMOE Ha 3aKpbITOM KrnanaHe)
MEHbLIMM, YeM MakcumaribHoe 3HayeHue, QornycTumMoe
AaHHOW KoMBuHaumMen NpuBoAa Knanaxa, Tvna KnanaHa u
pasmepa knanaHa? Ecnu Het, To yTeuka knanaHa 6yner
n36bITo4HOM (>0.05% 3HaveHns K,).

4.5 MoscHUTenbHLIe NpUMepbl
4.5.1 Paboyas cpepa: Bopa
BbigeneHHas xunpHas nuHus Ha Puc. 27

HaHo: - O6beMHbIn pacxof Vg, = 6.0 M¥/4
- Nepenap pasnexunsa Ap, = 0.9 6ap (= 90 kIMa)
Hantn: - SHadeHwne - kyg

Touka nepeceyeHuns OBYX NOCTPOEHHBIX (KMPHbLIX) MUHWIA
rnokasbIBaeT 3HayeHue k, = 6.3.

Peaynbrat: Beibupaem knanaH ¢ kyg = 6.3m%/4

4.5.2 Pa6bouvas cpepa: MNap

Mpumep A: BuineneHHas xupHas nuHus A Ha Puc. 28

[aHo: - Makc. maccoBbIn pacxof HacbIWeHoro napa
Gg = 370kr/4
- [laBneHve Ha nNepBMYHOM KnanaHe p, = 2.8 6ap
(abcontoTH.)
- Mepenap naBnexuna Ap, = 0.6 6ap
Hantun: - 3HaveHune kyg

OT TOo4YkM NepeceyeHns p, = 2.8 6ap ¢ Ap, = 0.6 6ap
NPOBOAMM MO FOPU3OHTaNM NMHNIO B 06NacTb 3HA4YEHNN kK.
3artem, OT MaccoBOro pacxopa HachblWeHoro napa

Gs = 370 Kkr/4 npoBogMM BBEPX BEPTUKANb.

Touka nepeceveHns BEPTUKANbHON N TOPU3OHTANbHON NINHUIA
HaxoomTCs Mexnay 3HaveHusamu ky, - 13.7 n 16.

Peaynbtat: Beibupaem knanaH ¢ kyg = 16.0 Mm%y

Mpumep B: BeipeneHHas xvpHas nuHus B Ha Puc. 28

[aHo:  -Makc. maccoBbIin pacxof NeperpeToro napa
Gg = 1300 Kkr/4
-faBneHve Ha nepBMYHOM KnanaHe p, = 1.2 6ap
(abcontoTH.)
-Mepenap paBnenusa Ap, = 0.35 6ap
-MeperpeB At =100 °C
Hantn: - 3HayeHune Kyg

OT TOo4ukM nNepeceyenns p, = 1.2 6ap ¢ Ap, = 0.35 6ap
NPOBOANM FOPU30HTANBHO NNHUIO B 06nacTb 3HaYEHU Kv.
3aTeM OT 3HayYeHnsi MaccoBOro pacxofa neperperoro napa
G = 1300 kr/4 npoBoAMM napanensHO NVHUK0 0O HAKMOHHOW,
a 3aTeM M3 TOYKM NnepeceYeHns NPOBOANM BepTUKasb BBEPX
[0 TOYKM MepeceyveHns C FOpU3oHTaNIbHOM NMHMEN ans
neperpesa napa At =100 °C.

OT gaHHON TOYKM MPOBOAMM BBEPX BEpTUKarsb.

Touyka nepeceyeHuns C NOCTPOEHHON paHee roOpPU30OHTaNbHOW
NMHMEeNn nokasbiBaeT 3Ha4veHue k, = 100.

Peaynbrat: Beibupaem knanaH ¢ kys = 100 M%/y
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AUATPAMMA 1: ks - onpeaesieHue pa3mepa, paboyaqa cpega - Boga
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Puc. 27: Mpumep nopbopa 3Ha4veHus kyg ans paboyen cpenpbl - Boaa.
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k,s - OnpepeneHue BennunHbl, pabodas cpega - nap
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Puc. 28: Mpumep nopbopa 3Ha4veHus kyg ans paboyen cpedbl - nap.
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KoHdurypupyembie KOHTPOsIepbl U nporpammHoe obecnevyeHune
CentralLine gonAa aBTomMmaTusauum n gucnetyepusaumum cuctem
OTOMNEeHnA, TenJIoCHab)XxeHUA N BEHTUNALUK

Mon O6penmom Centraline komnanus Honeywell, oanH un3
MUPOBbLIX NOEPOB B MNPOU3BOLACTBE CUCTEM aBTOMaTU3auMn O
30aHUI N COOPYXEHUIN, NpeanaraeT KOHPUrypmpyembie n cBoOOAHO- e e
nporpamMMmpyemMble KOHTPOJIJIEPLI AN YNpaBfieHUa CucTeMamMu -*:=~
OTOMNIEHUS, BEHTUNSLUMN, KOHOANUMOHMPOBAHUS BO34yxa M
LLEHTPaNM30BaHHOIO TEMIOCHAOXEHMS.

Bce koHTponnepsbl CentralLine aBndioTcs ceTeBbiMU
n nogaepxuBatloT LonWorks npotokon, OGnaropaps 3TOW
ocobeHHocTn, cuctemsl Centraline noggatoTca amcnetyepmnsaumn
M yoaneHHoMy O0CTyny.

Moppo6Hyo nHpopMaLuio MOXHO nony4utb B opuce 3A0 «XoHeBenn»
nnu Ha cauTte B UHTepHeT:

www.CentraLine.com



HanpasneHne BbiToBo ABTOMaTMKM
3A0 “XoHeBenn”
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119048, ITy>HuKK, 24, 4-n atax
Ten.: (495) 797-99-13, 797-63-01
dakc: (495) 796-98-92

r. CaHkT-lNeTepbypr

191123, WnanepHas yn., a. 36,
BusHec-ueHTp “l"'ongekc”, oguc 224.
Ten./®akc: +7(812) 327-63-42

http://www.honeywell-ec.ru
E-mail: ec@honeywell.ru

B0o3MOXHO BHECEHME M3MeHeHU 6e3 NpeaBapuTENbLHOrO YBEAOMIEHNS.
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