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1. TennoBun Hacoc HeatGuard Mitsubishi

1.1. 3aranbHi BigoMoCTi

Tennosuin Hacoc HeatGuard Tny «noBiTpa-BoAa» Npri3HaueHWii ANA HarpiBy abo OXONOMAMEHHS TEMOHOCIA B MeXax +7 —
+55 °C Ta migTpUMKM TemnepaTypmr TEMIOHOCIA B CUCTeMax OnasieHHsA, KOHANLI0BaHHA, BEHTUNALLT, rapAYoro BogonocTayaH-
HA, Nigirpisy Boan 6acenHis Ta 3a6e3neyeHHA TENNOBOK/XONOAUIBHOI EHEPTIEI0 HLWMX CMOXKMBAYiB.

Tennosui Hacoc HeatGuard Tvny «noBiTpA-BoAa» - Lie XONoAuSIbHa CUCTEMA, Lo TpaHCHOPMYE Ta Nepefac TeNNoBY eHeprito
BiJ OAQHOrO AXkepesna Ao iHWoro. [lxxepenom TenioTu nig Yac HarpiBy TEMIOHOCIA € MOBITPA HABKONULLIHbOIO cepefoBuLLa, NPy
po6oTi Ha MigirpiB TeNIOHOCiA BUKOPUCTOBYETHCA NOBITPA HABKONMLLIHBOIO CEPEeOBULLA, WO NepefaETbCaA PiAMHI TenoHociA
cnokusaya. MNpu poboTi Ha oxonodXeHHs — HaBnaku. [pu UboMmy, Bif Axxepena TenIoTy TeNI0BMIA Hacoc 6epe 6n13bko 75%
BNACHOT TEMIOBOI MOTYXKHOCTI Ta 25% Bif enekTpuYHoi mepexi. Tennosun Hacoc HeatGuard Tvny «noBiTpa-Boga» € 3 0f{HOro
60Ky AXKepenom onaneHHs, Lo BUKOPUCTOBYE BifHOBIIOBalIbHE [XKepeno TENIOTH, a 3 iHLWIOro - NPUCTPOEM, L0 BUKOPUCTOBYE
eNleKTPUYHY eHeprito AnA noTpeb onaneHHA. Tennosui Hacoc HeatGuard mae ofHi 3 HAMBULLMX TEXHIYHNX NMOKa3HWKIB Y ranysi.

OnTrMi3alia KOHTPOMIO NPOXOAXKEHHA XOJIOJ0AreHTy 3 [OMOMOrol0 eneKTPOHHOro TPB, a TakoXX BUKOPWCTaHHA HOBOTO
BOpoTOpHOro komnpecopa Mitsubishi 103BonMAN 3HAUHO 36iNbLWNTY MOKA3HMKM TEMNOBOT MOTYXHOCTI HACOCa Ta PO3LWMPUTH
pobounit gianasoH TeMnepatyp.

. . BUIYH MOCTIAHOIO
BuicokosikicHMIA Tenno- 1 Al

06MiHHUK Swep (LLIBeLyist) 4 cTPymy 1
OonTumisoBaHWiA
BaraTtodyHKLioHaNbHWUI 610K 2 Tens1006MiHHUK
2 | ynpaBniHHsA TenJoBUM obnagHaH- 3 . 2
HsIM OMastoBasIbHOI CUCTEMU 2 3 KoHTponb neperpisy
no AaTyunKy HA3bKOro 3
3 EHeproni}!manMK ,qn;lno6ni|<y TUCKY
Tern/IoBoi i CNo>XMBaHoi 1 e
MOTY>)XHOCTI 4 4

XONOAVNBHUIA LMK

4 Mo>xnmBicTb onuii

. HoBwin BOPOTOPHNIA
BifAaneHoro foctyny 5 ABOpoTOp

KoMnpecop

TennonpoaykTusHicTb (g1 14,0kBT, 3 ¢a3n, 380B)

Hyper Inverter jy
. _MpnTemnepatypaxpo15°C __________________ NP orro- HATPIB
NPOAYKTUBHICTb
14,0 KBt

1
13,0
! E Standard inverter
1
1
1
1

-20°C -15°C 2°C 7°C

]
1
|
!
1
|
1
1
|

TennoBuin Hacoc npu3HauyeHWn AnA Harpisy abo OXONOMMXKeHHA TensnoHocia (Bofda, PO3YMH eTUeHrnikon abo
nponineHrnikonto) i 3abesneyye HaCTyNHI PyHKLiOHANbHI XapaKTePUCTUKN:

®  PeryniioBaHHsA TEeMMNepaTypu B PeXMMI «Tenso» B AianasoHi ® ABTOMaTMYHUIA 3axMCT 0bnajHaHHA TeNNOBOrO Hacoca
Big 35 ... 50 °C, B pexxumi «xonog» 3 NigTPMMKOK 3aaHoi BiA BiICYTHOCTi NPOTOKY BOAW, 3arp031 3aMOPOXKYBaH-
TemnepaTtypu B gianasoHi 7 ... 20 °C. HA TenOo6MiHHMKa, NeperpiBy NPOTOYHOrO HarpiBaya.

® ABTOMaTMYHe BiJHOBMEHHs pexumy pobotn B pasi ® Bucoka HagiMHICTb i TEXHONOrIYHICTb XONOAUSbHOI
BiK/TIOYEHHA eNeKTPOXNBIEHHA. mawwmnHu Mitsubishi Heavy Industries.

® be3nepepBHUI MOHITOPUHT pO6OTY TEMIOBOrO HAacoca:
NPOAYKTUBHICTb, CMOMXWBaHA MOTYXHICTb, KoedilieHT
npoayktusHocTi COP, BUTpaTa TEMIOHOCIA, a TaKoX
BOYyAOBaHi TENSIOBI, BUTPATHI | €N1EKTPUYUHI NYMABHUKN.

® |HBepTOpHa TeXHONOriA 30BHiWHbOro 6noky Mitsubishi
Hyper Inverter po3BonAe [JOCArTM  HaMBULLMX
NoKa3sHuKiB eHeproepeKTUBHOCTI B ranysi.

® OnTMMmi3auia KOHTPOSIO NPOXOAMEHHA XofnodoareHTa

S . . . .
MoxnuBicTb pO6OTI/I 13 30BHIWHIM OXepeJsiomM Tensna B 3a [JONOMOrOI0 €1EKTPOHHOIO TPB.

pexunmi nigmiwyBaHHA (pobaBku) i (a6o) B pexumi
MOBHOTO NepPeMUKaHHA Ha 30BHIlLHIi KoTes. ®  3acTocysaHHa ABOPOTOPHOTO KoMnpecopa Mitsubishi.

0,
®  MOXNMBICTb MifKMIOUEHHSA 30BHIlLHLOTO MPOTOYHOMO Po6ota ao -20 °C.

Harpisa4a. ® [ligTpyMKa HOMIHANIbHOT MOTYXHOCTI HarpiBy Ao - 15 °C.

® BucoKka HafilHICTb i TEXHOMOriYHICTb XONOAWUbHOI
mMawuHu Mitsubishi Heavy Industries.
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1.2 TexHiYHi XxapakTepucTuku

Mogenb HeatGuard HeatGuard HeatGuard HeatGuard HeatGuard
40NX 50NX 60NX 71NX 100NX
BHYTpiwwHil 610K HPS3-7 HPS3-7 HPS3-7 HPS3-7 HPS10-14
30BHiLWHIN 610K SRC40ZJX-S | SRC50ZJX-S SRC60ZJX-S FDC71VNX FDC100VNX
[I3Kepeno KUBNEHHA 1 dasa 1 ¢asa 230V 1 pasa 230V 1 ¢aza 230V 1 ¢aza 230V
230V 500y, 500y, 500y, 500y, 500y,
;'gmaf;:a Tennosa 4;5?2;1 kBT [4,72(0,6-5,4)| 5,67(0,6-6,3) | 7,0(0,6-8,09) |8.29(3.0-9,62) |11,7(4.0-12,5)
ﬁg‘;;:;;“,::j tros | BT 1,06 1,35 1,74 2,21 3,04
cop +2°C 3,61 3,58 3,58 3,62 3,55
HomiHanbHa KBT
NOTYKHICTb B PEXKUMI T. soau 3,7(1,1-4,8)| 4,62(1,1-5,6) |[5,18(1,1-6,84)| 6,42(3,2-8,74) | 9,1(4,0-12,4)
OXO/I0AXKEHHS 7°C - 12°C
g wmos | BT 0,93 1,21 1,46 2,21 2,83
EER +35°C 3,8 3,52 3,54 3,21 3,53
[iana3oH Temnepatyp Tenso -20..+43
(30BHiLWHE NOBITPA) Xonog, -15...+ 43
[iana3oH Temnepatyp Tenno 35-55°C
(sopa) x0n104 7..20°C
MyckoBuii cTpym A 5
Pobouunii cTpym A 51 6,7 9,6 10,2 14,0
MaKcMMabHUIA CTPYM A 12,0 15,0 15,0 17,0 24,0
MaKcumanbHa fOBXMHa Tpac v 30 30 30 50 100
Makc. BHyT. 610K BUwWe M 20 20 20 30 30
pisHUUA
BUCOT BHYT.6/10K HUXKYe M 20 20 20 15 15
BHyTpiwWwHiii 610K HPS3-7 HPS3-7 HPS3-7 HPS3-7 HPS10-14
WnpnHa MM 440
nnbuHa MM 266
Konip Binnin/ostui
IP P21
EnektpoHarpisaui KBT Kpoku (2,5; 5; 7,5) KBT Kpok# (2,5; 5; 7,5)
LlpKynauinHuin Hacoc BT 61 200
3anobixHui KnanaH 6ap 0.3
Tun Tenn1006MiHHUKA MnacTMHYaTUi
Martepian Tenn1006MiHHMKa Hep:kasitoua ctanb
BydepHa emHicTb HPS3-7 HPS10-14
Marepian 6ydpepHoi eMHOCTI Hep:kasitoua ctanb
MiHimanbHuli 06'em n 130 130 130 170 240
30BHiLWHiA 610K SRC40ZJX-S| SRC50ZJX-S | SRC60ZJX-S | FDC71VNX | FDC100VNX
Bucora MM 640 750 1300
WnpuHa MM 800(+71) 880(+88) 970
rnnubuHa MM 291 340 370
Bara Kr 45 60 105
PiBeHb 3BYKOBOIO TUCKY ob 48 50 52 48 50
Butpara nositpa M3/M1H 33 33 39 50 100
Tun Komnpecopa KMa poTaLinHui
YnpasniHHA Xon040areHTa oC EEV
[BUryH BeHTUNATOPA BT 86x1 86x2
et 4x1,5 4x1,5 4x1,5 4x1,5 4x1,5
XonopoareHT R410A
O6’em xonopoareHTy Kr(m) 1,5 2,95 4,5
Tpybu xonopoareHTy MM las: 12,7; piguHa: 6,35 las: 15.88; pignHa: 9.52
JonoBHEHHA O6irpis nigaoHy 50BT




Mogenb HeatGuard HeatGuard HeatGuard HeatGuard HeatGuard
100SX 125NX 125SX 140NX 140SX

BHYTpILWHIA 610K HPS10-14 HPS10-14 HPS10-14 HPS10-14 HPS10-14
30BHiLWHIN 610K FDC100VSX FDC125VNX FDC125VSX FDC140VNX FDC140VSX
fleepeno KueneHHA a000 S0y 2310$353§ru 403033530”ru 231033538m 4030335364m
oS Tenosa 4;;g?j:oc KBT (4.01_11’5,00) 14,6(4.0-17,0) |14,6(4.0-18,0)| 16.7(5.8 -19,8) |16.7(5.8 - 20,0)
IEg('Ie';()-:(pHVilg‘::'ba Th. nos KBT 3,04 3,88 3,88 4,69 4,69
cop +2°C 3,68 3,56 3,76 3,61 3,78
HOMiHa{1bHa ) T KBT 91

MOTYHICTb B pexuUMi o B_OA”O (4’0_’12’4) 11,4(5,0-15,5) |11,4(5,0-15,5) | 12,7(5,0-17,3) |12,7(5,0-17,3)
OXONIOAYKEHHSA 7°C - 12°C

Egt:&le?g:ba I 2,83 3,89 3,69 4,65 4,65
EER +35°C 3,53 3,48 3,58 3,26 3,26
[ianasoH Temnepatyp Tenno -20..+43

(30BHiLWHE NOBITPA) X004, -15..+ 43

[iana3oH Temnepartyp Tenno 35-55°C

(sopa) X0N104 7..20°C

MycKkoBuii cTpym A 5

Pobounit cTpym A 4,7 19,0 6,4 20,1 6,7
MaKcMManbHUIA CTPYM A 15,0 26,0 15,0 26,0 15,0
MakcumanbHa A0BXUHaA Tpac M 100 100 100 100 100
Makc. BHyT. 610K BULE M 30 30 30 30 30
pi3HUUA

BUCOT BHYT.610K HUXKYeE M 15 15 15 15 15

BHyTpiWHili 610K HPS10-14 HPS10-14 HPS10-14 | HPS10-14 HPS10-14

BucoTa/lLnpuHa MM 1131/440

rnbuHa MM 266

Konip Binnin/}KosTnin

IP P21

EnektpoHarpisaui KBT Kpoku (2,5; 5; 7,5)

LMpKRynayinHuia Hacoc BT 200

3anobiXHuWit KnanaH 6ap 0.3

Tun Tenn006MiHHWUKA MnactuHYaTUn

Marepian Tenn1006MiHHUKA Hep:kasitoya ctanb

BydepHa emHicTb HPS10-14

Marepian 6ydpepHoi emHOCTi Hep:kasitoua ctanb

MiHiManbHul 06'em n 240 300 300 350 350

30BHiLWHi 610K FDC100VSX| FDC125NX FDC125VSX |FDC140VNX| FDC140VSX

Bucota MM 1300

LWnpwuHa MM 970

FnnbwvHa MM 370

Bara Kr 105

PiBeHb 3ByKOBOro TUCKY ab 50 52 52

BuTparta nositps M/ Min 100

Tun Komnpecopa KlMa poTauinHui

YnpaBaiHHA Xxonoa0areHTa e EEV

[BuryH BeHTUAATOpPA BT 86 x2

;'f:iﬁiﬂ;fufjb’grgﬁ&ﬂyc”r“a“ 4x1,5 4x1,5 4x1,5 4x1,5 4x1,5
XnaporeHT R410A

06’em xonogoareHTy Kr(m) 4,5

Tpy6u xonogoareHTty MM la3: 15.88; pignHa: 9.52

JonoBHeHHA

O6irpis nigaoHy 50BT
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1.4 Po60Ta KOMMNOHEHTIB cUCTEeMU

Mig yac BMMKaHHA TEMIOBOro Hacoca BifOYBa€eTbCA 3anycK
LMPKyNALIMHOro Hacoca Ta nepeBipKka CUCTEMW Ha HaABHICTb
NPOTOKY Ta BIAMOBIQHICTb PIBHA BUTPaATW TemnIOHOCIA. AKWO
BUTpATa TEMIOHOCIA 6ifiblia 3a MiHIManbHe 3HaUYeHHs, cucTeMa
yMpaBniHHA 3anyckae B poboTy TenmnoBui Hacoc. lNpouecn
HarpiBy 4m OXONOMXKEHHA TEMIOHOCIA BiabyBalTbCA Y NIACTUH-
yacTomy MasHOMy TennoobMiHHMKY ¢peoH/Bopa. [ig uvac
po6OTH Ha «HarpiB», KONV TeMnepaTtypa noBiTPA HaBKOMNLLHbO-
ro cepeposuLla -8°C, um nig 4ac poboTn B PeXnMi «pO3MOpO-
MeHHA» 30BHILIHbOro 6510Ka, abo HeCcnpPaBHOCTI 30BHILHLOrO
6noKa, [03BONAETbCA pob6OTa MPOTOYHOrO 3-X UM 2-X
cTyniHyaToro Harpisaya (KoHdirypauia nposoanTbca nif yac
HanawTyBaHHA). 3a TaKMX YMOB MPOTOYHMWI HarpiBay noYnHae
npauoBaT! Mif 4YaC 3MEHLLUEHHA TemnepaTypu TerjoHoCiA
6inbLie, Hi>xk Ha 2°C B pobOUYOMY pEXMMI «HarpiB», un Ha 4°C B
PEeXVMIi «PO3MOPOMKEHHA» 30BHILWHbOrO 6/10KY. 3a HAABHOCTI
30BHILUHbOrO OMaJIloBasIbHOrO KOTMa, Yy BUMNAAKY MOTipLUeHHA
e€HepreTUYHUX MOKA3HUKIB TEMJoBOro Hacoca, MOro 3anyck
MO>KNTMBUIA 3 JONMOMOTOI0 OKPEMOTO pesie «CyXui KOHTakT». Iig
yac poboTM TennoBOro Hacoca BifOyBa€eTbcA Ge3nepepBHMI
npouec BUMIPIOBaHHA BUPOOGNEHOI TennoBoi (XONOAULHOI)
eHeprii, CMOXWUTOI eNIeKTPUYHOI eHepril Ta POo3paxyHKy
KoeoiLieHTy NpoayKTUBHOCTI (eHeproedekTmaHocTi) COP.

lMepemMukaHHA 3 Mensi08020 HACOCA HA 308HIWHIU Komes
MOXJ1u8e 3a HACMynHuUX yMO8:
1. AKw0 memnepamypa HagKoIUWHbO20 Cepedo8UWd HUXYd 3a
8CMaHossieHe 3HAYeHHH.
2. KoegpivieHm COP Hux4uli 3a 8CmaHos/1eHe 3Ha4eHHS.

Taki BapiaHTV fO3BONAIOTb KOPUCTYBayeBi 3MiHIOBaTV YMOBU
nepexogy MiX Pi3HMMUN gxXepenamu TenaoTu, Wo 3yMOBJIEHO
NOCTIHMW 3MiHaMW BapTOCTi Pi3HUX €HEepProHoCiiB: npupoa-
Horo rasy, enektpoeHeprii Towo. [loBepHeHHA po6OTN Ha
TeNoBUIA HacocC BiABYBaAETbCA NP MNiABULLEHHI TeMnepaTypu
HaBKOJIMLLHBbOIO cepenoBuLla, abo Npu Taki TemnepaTypi, 3a
AKOI Bigbynaca 3miHa xKepena TennonoctayaHHA npu poboTi 3
aHanizom COP.

Akwwo BifdyBaeTbca nepemmkaHHaA no COP, kKoHTponep Tensio-
BOrO Hacoca aBTOMAaTWYHO 3anam’ATOBYE TemnepaTypy HaBKO-
NINLWHBbOTO CepefoBuLLa 3a AKOI Bibynoca nepeMmnkaHHs, oo
MoTim 3a Ti€l >k TeMnepaTypu BigHOBUTN pobOTY.

ABapiliHe BMMMKaHHA TeMNOBOro Hacoca BifOyBa€eTbcH,
Konu:

® [lpoTaArom 15 ceKyHA BiACYTHIN MPOTOK TenIOHOCIA npwu
BBIMKHEHOMY LIPKYNALINHOMY HacoCi.

® Butpata BOAM 3MeHLUMNACA HMXYe 3a BCTaHOBNEHE NOpPOo-
roBe 3Ha4YeHHs.

® BuyHKMKna 3arpo3a 3aMmopOoOXKeHHA NNACTUHYACTOro Tenno0o-
O6MiHHMKA, WO BU3HAYa€ETbCA 3a TeMMepaTypoio Terno-
HOCisl HAa BUXOAi 3 BHYTPIilWHbOro 6/10Ky Mig Yac pobotu B
pexunmi «xonop» (mapameTp HanawWTOBYETbCA; ANA BOAU
BiH MOBMHeH OyTn He MeHLe, Hix +5°C).

® 3adikcoBaHO aBapito PO3MOPOXKEHHA 30BHILLHbOrO 6510Ka,
O BM3HAYAETbCA MO TemrepaTypi TEMIOHOCIA Ha BXOAi
nig yac poboTU B PEXMMI «PO3MOPOXKEHHSA», AKLLO BOHA €
MEHLLOIO, HiX BCTaHOBNEHe 3HauyeHHA (mapameTtp
HaNawWToBYETLCA; ANA BOAM MOBMHEH OYTU He MeHLUe, HiXK
+20°C).

HeatGuard ‘

Mpy HecnpaBHOCTI 30BHILHLOrO OMI0KY 3amiCTb TEMIOBOrO
Hacoca B po6OTy BBOAMTbCA MPOTOYHWUIA HarpiBay abo
30BHILLHIN KOTEN.

o6 yHWKHYTM 4acTUX aBapifiHUX BMMWKaHb TEMIOBOIO
Hacoca, NOBHe MOro BigKMOUYeHHA BigOyBaEeTbCcA Yy BMNadKy
NOBTOPY aBapill yacTile, HiX Tp1Yi Ha rognHy. BUHATOK cTaHOB-
NATb aBapii MPOTOKY TEMMOHOCIA | 3HMMKEHHA BUTPAT MeHLue
HeOoOXiJHOrO 3HauyeHHA. Y LbOMy pa3i cucTemMa LUTaTHOro
3aXVCTy BUBOAMTb TEMIOBUIA HACOC 3 poOOTH, a TEMJIOBE HaBaH-
TaKeHHA MepeXXi NepeHOCHTb Ha 30BHILLHIN KOoTen.

Mig yac nepemMmkaHHA 3 TENNIOBOro Hacoca Ha 3OBHILUHIN
KoTen BiAOyBaeTbcA 6e3nepepBHUA MOHITOPUHT AOro poboTu
Ha npeaMeT MOXIMBOI aBapifiHOI 3YMUHKU 3a HaCTYyMHUM
anropuTMoMm:

1. kWO TemnepaTypa BoAM Ha BUXOAi MeHLLA BCTAHOB/IEHOTO
3HaueHHA | Taki nokasHuKM 36epiratloTbca OGinblue, HixX 40
XBUAMH (4aC MOXKHA 3MiHUTK), Le CBiAYMNTb NPO HECnpaBHiCTb
KoTna. [licna BUTPUMMKM BCTaHOBNEHOro rnepiogy uyacy i3
NOCTINHAM  AeTeKTYBaHHAM  3aHWKeHOI  Temnepatypwu
TeMnIoHOCIA cncTema ynpaBniHHA MUTTEBO NEPEHOCUTb POGOTY
Ha TenaoBUI Hacoc.

2. flKWwo TemnepaTypa MeHLA 3a KPUTUYHE 3HAYeHHH, Lo
CTaHOBUTb 25°C (napameTp MOXHa 3MiHUTW), Le CBiAYMTb NPOo
baKTMUHy HecnpaBHiCTb KoTna. B uboMy Bunmagky cucrema
ynpaBsiHHA BBOAUTb B POOOTY TENNOBUIA HaCOC HeramHo.

AKWO nig yac poboTM 30BHILHBLOrO KOTNIA BUABJIEHO OrO
HecrnpaBHICTb, CMCTEMA YMNPaBfiHHA NepeHOCUTb PO6OTY Ha
TENJOBUIN HACOC, @ Ha AUcnnel NaHeni ynpaeniHHA 3'ABNAETbCA
BiANoBifHE MoBigoMneHHs. MNMoBTOopHA cnpoba 3anycky Kotna
BifbyBaeTbcA uepe3 6 roguH (360 XBWIVH). 3a/ULIOK Yacy [o
NMOBTOPHOrO CTapTy KOTNa BigoOpaXKaeTbCA Ha eKpaHi nynbTa
ynpaBniHHA TEMIOBOro HAacoca. 3aTPMMKY MOBTOPHOIO BMMKaH-
HA KOT/Ma MOMHa BigMIHUTM  BPYYHY 3a [AOMOMOroOI0
BMUKAHHA/BUMMKAHHA TEMJOBOro Hacoca 3a [AOMOMOroto
nynbTa ynpasniHHA.

1.5 Cnocobwu ynpaBniHHA TeMnepaTypoto TeMNJI0HOCis
1.5.1 TemnepaTypHuii rpadik

B anroputmi pobotn cuctemMmn aBTOMaTM3auii peanizoBaHa
MOX/UBICTb aBTOMATUYHOI 3MiHM 6akaHOT TemnepaTypu
TEeMNJIOHOCIA 3aMeXHOo Bif TeMnepaTypyu HaBKOMLIHbOTO cepe-
gosuvia (TemnepatypHui rpadik). Lo oyHKuUilo moxnuBo
aKTUBYBaTW Y BiANOBIAHOMY MYHKTI rONOBHOrO MeHio. BoHa
BPAxOBYE TPV OCHOBHI MapameTpu:

1. NoyaTKoBY TemnepaTypy HaBKOJNIMLLHLOTO cepepoBuLa (t
cTapm).

2. KiHueBy TemniepaTypy HaBKOJMILIHBOrO cepepoBuiia (t
cTon).

3. BennunHy 3MmiHM (3MeHLIeHHA) GaxaHO! TemnepaTtypu
TennoHocia (At).

Ona pexnmy «HarpiB» rpadik 3miHu 6axaHoi Temnepatypu
BUrNAZATAME HAaCTYMHUM YNHOM:

tsp A

At

tcTapT tcTton



Je, tsp — BcTaHOBNEHa GaxaHa TemnepaTypa TenjaoHocIiA y
BiZANOBIAHOCTI O POHOUOro peXxumy.

Hanpuknag, t ctapt = -10°C, t cton=+10°C, At=7°C. Topi 3a
TemnepaTypy HaBKONULIHbOIO cepeioByLLa MeHLOT, HiX -10°C,
TemnepaTtypa TensoHoCiA Bignosigatime 3agaHivi TemnepaTtypi.
B pianasoHi TemnepaTyp HaBKOAWLIHbLOIO CepepoBMlLa Bif
-10°C po +10°C 3agaHa (6axaHa) Temnepatypa NiHiNHO 3MeH-
WnTbCA Ha 7°C, a 3a TeMnepaTypy HaBKONULLHBLOIO cepefoBu-
Wwa BuMLWOi, Hi>Xk +10°C, TemnepaTypa TEMIOHOCIA yTpMyBaTu-
MeTbCA Ha 7°C MeHLLIOIO Bifi yCTaHOBJIEHOI 6aXKaHOI.

B pexwnmi «xonop» rpadik 3miHM 6GaxaHOi TemnepaTtypu
BiApi3HAETbCA Bif rpadiky B pexkunMi «Harpis» Toukamm t ctapT i
t cton. To6To, 3MeHLLEHHA TemnepaTypy HaBKOMLLHbOTO cepe-
JOBMIA Npu3Bede A0 36inblieHHA OGaXkaHoi TemnepaTtypu
TEnoHOCIA.

BctaHoBnioviTe Hambinbl cnpuATAMBY Temnepatypy. Lle
MOXe 3anobirTm Haf/IMLLKOBIN BUTPaTi enekTpoeHeprii. Ana
CNPOLUEeHHA eKCnnyaTalil BMKOPUCTOBYNTE aBTOMAaTUYHWN
TemnepaTypHUin rpadik.

1.5.2 30BHilUHI TepmocTaT

[na 3MiHNW BCTaHOBNEHOI TemnepaTypy TENSIOHOCIA MOXKHa
BVIKOPUCTOBYBATU OYAb-AKUIA KIMHATHWUI TepMocTaT (Ha BMGIp
3aMOBHWMKa). IMig Yyac MaKCMManbHO eKOHOMHOI poboTY Tenno-
BOr0 Hacoca CMrHan TepmocTaTa He BUMMKAE TeN0BUIA Hacog, a
3MiHIOE MOTPIGHY TemnepaTypy TernjoHOCiA 3a Kinbkoma
BapiaHTamy: OAHMM  3af@aHUM KPOKOM, abo  KinbKkoma
iHTErpaNbHUMM KpoKamMu Ha BWGip KopucTyBava. B ymoBsax,
KON TEMNOBMIM HACOC 3HAXOAUTbCA B PEXMMi OUiKyBaHHSA,
CUrHan Bif TePMOCTaTy Yepe3 KOHTPOnep TernnoBOro Hacocy
nepedaeTbCcA Ha 30BHIiWHIN KoTen. [ToBHe BiAKMOUYEeHHA Tenso-
BOrO Hacoca TEeXHOJNOMYHO HeMOXMBe yepe3 HeoOXiOHICTb
PO3MOpPOXKEeHHA 30BHiWHbOro 6noka. g yac pobotun Tepmo-
cTaTa y CTyMiHYaTOMy peXxumi, abo 3a YMOBM BigKIOUYEHHS
TepMocTaTa, BifOyBa€TbCA 3MiHa (CKMOAHHA) YCTaHOBKWM Ha
3alaHy BeNMuMHy Kpoky At (HanawToByeTbca). Pob6oTta Takoro
TepMOCTaTa B PEXMMI «HarpiB» 3006pa)keHa Ha PUCYHKY HIXKYe.
B pexumi «<xonop» 3MiHIOETbCA BENUYMHA 3MEHLUEHHA YCTaHOB-
Kn Temnepatypu, TOOTO 3aMiCTb 3MEHLUEHHS BENNYMHN
YCTaHOBKY BifjOyBa€eTbCA 30inblUeHHA 3aaHol TemMnepaTypu Ha
3afaH1I KPOK.

A
TepmocTat —|
VCTat?gBKa —| li _____________ } At

AIKWO B HanawTyBaHHi 06PaHO iHTerpanbHWUI TEPMOCTaT, TO
nif Yac BUMMKaHHA TepMoCTaTa Bi0yBa€eTbCs 3MiHa (CKMAaHHSA)
3aflaHoi TemnepaTypu Kpokamu (At) uepes piBHI MPOMIXKIM Yacy
Toff, fO TOro MOMEHTY, KON TEPMOCTAT 3HOBY CTAaHE aKTUBHWI,
um, Konu Gyile BOCATHYTO HUXKHBOT TOUKMN BCTAHOBJIEHOI Temre-
paTypu (anA pexumy «Harpis» BoHa ctaHoBuTb 30°C). Mg yac
aKTUBaLii TepmocTaTa BigOYBaETbCA 3BOPOTHWUIA Npolec 3
iHTEpBaNOM yacy MiXk Kpokamu Ton AnAa JOCATHEHHA 3afaHol
TeMnepaTypu Yn MOBTOPHOIO BUMKHEHHSA TepMOoCTaTa. 3arasiom
iHTepBanu yacy Ton, Toff pi3Hi, ixHi 3HaYeHHs BCTAHOB/IOIOTbCA
oKkpemo. Takox, AK i y BuULle3ragaHoMy BMNagKy 3 TepMocTa-
TOM, B PEXUMi «XONOQ» 3MIHIOETbCA 3HAK 3MiHW (CKMOAHHA)
YCTaHOBKMU.

A

Tepmoctat [

YcTaHOBKa
t°C

v

Toff Toff Toff Ton Ton

1.6 30HanbHe peryntoBaHHs

Mig 30HanbHUM yNpPaBAiIHHAM Cif PO3YMITU He3anexHe
perynioBaHHA TemnepaTtypu TEMnOHOCIA ANA 3-X OKpeMunx
KOHTYPIB (30H) MaKCMMyM, YMOBHO No3HayeHux 6yksamu A, B, C.
KoxHa 30Ha BUMarae yctaHoBKM okpemoi naatm ERM1501C20
AKi 3'€AHYIOTbCA NOCNIAOBHO OfHa 3a OAHOMO LWendom «Kpyue-
Ha napa», B AAKOCTi AKOrO MOXHa BUKOPWCTOBYBATW CTaHAAap-
THWIA NaTy-KopA (OMB. en. CxeMy MiAKoYeHb aHanoriuyHy BKIo-
YyeHHIo mopyna A2). [laTumk Temnepatypu 30HM Ty PT1000,
nigknoYaeTbca go KoHTakTiB B1..G po3'emy CNRI, aknin perynioe
KnanaH 30Hu (24B 3 kepytounm Bxogom 0 ... 10B) nigkniovaetbca
no rHisga CNAO po koHTakTiB 24V, VO, G (KMBNEHHA KnanaHa,
Buxig O ... 10B, 3aranbHUIN NPoBiA) Tak camo fAK i KnanaH MV3
rapAvYoro CTapTy Ha cxemi. [lopAAOK 30H BM3HAUYaETbCA agpe-
COl0 MAaTh, fIka BCTAHOBIOETbCA MOAY/IbHUM MNepemmukayem
SWA Ha nnati ocb Tak:

¢ 1,2 BBIMKHEHI, 3,4 BUMKHEHI - Lie nnaTta 30H1 A
e 3 BBIMKHEHWI, 1,2,4 BUMKHEHI - Lie nnaTta 30H1 B
e 1,3 BBIMKHEHI, 2,4 BUMKHEHI - Lje nnata 30Hu C

MoTyxHicTb BOyfOBaHOro OJIOKY >KUBJIEHHA TEMIOBOro
Hacoca NiATPUMYE CYMapHY NOTYKHICTb CMOXIMBaHHA NPUBOAIB
KnanaHiB 6nm3bko 6 BT (3x2BT). AKWO cymapHa MOTYXHICTb
KnanaHiB 3HaYHO NepeBULLYE L0 NOTYXHICTb, CNif 3aCTOCOBY-
BaTW ONA KnanaHiB okpeme fxepeno »kusneHHA 24B. Perynio-
BaHHA TemnepaTtypu 30HW NPOBOAUTLCA 3aBXKAM, HABITb KON
TeNMOBUI HAaCOC 3HaXOAUTLCA B HEPYXOMOMY PeXMMi poboTy.
Peryniotoui KnanaHa aBTOMaTUYHO PEBEPCYIOTb, KONW TENOBUIA
HaCOC NPALOE B PEXMMi OXOSIOAKEHHS.

YnpaBfiHHA 30HaMM MPOBOAUTBCA 3 OKPEMOro MeHIo
(«<3oHanbHe ynpaBniHHA») 3 NynbTa AUCTaHLINHOTO YNpaBiHHA,
[ie OKPeMO AJ1 KOXKHOI 30HM BUCTaBNIAETbCA HeobXifHa TeMne-
paTypa i NpornAagaeTbca cTaTyc 30H (MOTOYHa TemnepaTtypa i
CTaH perynoYoro KnanaHa). AKWo 30Ha HefOCTyMHa yepes
BiJICYTHICTb NaTh abo 06puBY 3B'A3KY 3 HElO, MOTOUYHA TeMnepa-
Typa Bigobpaxaetbca Ak NA.

l HeatGuard
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1.7 Bnok gncTaHuiiHOro ynpaBniHHA
1.7.1 3aranbHi BigoMOCTi

brnok gucraHuinHoro ynpaeniHHA JO3BONAE 34iNCHIOBATU ANCTAHLINHUA MOHITOPUHT, KOHTPO/b, @ TAKOX AiarHOCTMKY aBapii Ta
pexrmiB poboTI TenIoBoro Hacoca. bnok He BxoauTb B CTaHAAPTHY KOMMJIEKTaLIi0 TeNSI0BOro Hacocy Ta NoTpebye AOAaTKOBOro
BCTAHOBJ/IEHHA.

Bnok gucTaHuinHOro ynpaeniHHA - Lie KopobKa 3 antoMiHieBoro cnnasy po3mipom 135 x 100 x 50 (I x LU x B). Ha ogHili Topuesii
CTOPOHI pO3TalloBaHi po3'emu ana nigknoueHHs fo npuctpoto (CAN, 1.RS485, 2.RS485), 3 iHWoro 6oky - pos'em RG45 LAN ana
NigKMYeHHA A0 NoKanbHoi Mepexi, po3'em MICROSD pnA ycTaHOBKM OAHOWMEHHOI KapTu nam'ATi i po3'em RF LINK pna
NigKoYeHHA 30BHIWHbOT GSM aHTeHW. [Mepen ycTaHOBKOK 610Ky HEOOXifHO 3HATU BEPXHIO KPULLKY i BCTaHOBUTM SIM KapTy GSM
B Npri3HayeHe ana Hel micue. Nepep yctaHoBKoto SIM KapTy nonepefHbo 3 Hel HeoOXiAHO 3HATY HanalwTyBaHHA BBeAeHHA PIN kogy
npwv BKJIOYEHHI, Hanpuknag, 3a gonomMoroto Oyab-Akoro BignosigHoro TenedoHy (MpUcTpinnt He moxe 3HatTn PIN Kopy KapTu).
bakaHo, ane He 060B'A3KOBO, BCTaHOBUTU MicroSD KapTy nam'aTi. KapTa nam'ATi BUKOPUCTOBYETbCA AJ1s 3aMmMCy BCiX NapamMeTpiB
po6OTY NPUCTPOIO ANA NOJANbLIOIO aHanily. 3acTOCOBYBaTU KapTy BEIMKOro 06'eMy HeMae HeobXigHOCTi (476 KapTu BUCTayae Ha
36epiraHHa icTopii 3a 0CcTaHHI 5 pokiB Po60TN NPUCTPOID).

BigmaneHun JOCTYN BKIOYAETbCA B PO3PUB iCHYIOYOrO 3'€JHAHHA My/bTa AUCTAHLIIHOMO YNpaBAiHHA | npucTpoto. BinganeHnin
LOCTYN >KMBUTbCA Bif OOCNYroBYBaHHA MPUCTPOIO | JOOATKOBUX [pKEpenax >KMBMeHHA He noTpebye. o pos'emy RF LINK
nigknouaetbca GCM aHTeHa, fiKa BXOAMTb B KOMMMEKT. Y MpUCTpii BOYAOBaHWIA anapaTHWIA 3axMCT Bif BUMAAKOBOI 3MiHM

napameTpis.

CxeMa NigKNoUYeHHs J0 NPUCTPOIO

BAOK yripaBniHHs bnok BigganeHoro goctyny Mynst
1 3 A3 2
CAN 1.R5485 2.RS485 A2
Al ™ 25 .
Y ¥ I o = = A
x x A = + + £ % 8
e e 23 u 2z =z u Qo u g EE S ¥z >
E &6 9 § 5§33 S G5 & 2 € 5 & 2 w w e =
¥ ¥ ¥ YYVYY YYYY Yy ¥y AAVA

1.7.2 BUKOpUCTaHHSA NOKaJIbHOT MepeXi

B nokanbHin mepexi ynpasaiHHA Ta MOHITOPUHI MPOBO-
OATbCA 3a gonomoroto BbygosaHoro http cepsepa. Joctyn fo
cepBepy HanalwToOBYETbCA B OKPeMOMY JOKymeHTi. JocTyn €
npocTum Ta 3po3yminum. Bci mapameTpn 3a Ha3Bow Ta no
3MICTY TOYHO CniBMaAalTb 3 NYNbTOM YNApasAiHHA. [nA
[leTanbHOro NOACHEHHA AMB. IHCTPYKLi0 A1 KOPUCTyBaya.

1234 mode = xxxx - KOMaHZa 3MiHU pexnmy poboTu, fe XXX
CNoBO  «COOl» JNIA PexMMy OXOnomeHHsA abo «heat» ana
peXunmy Harpisy.

1234 thsp = xxxx - KOMaHAa 3MiHM YCTaBKM (3aBAaHHA) Temne-
paTypuv AN peXnMy HarpiBy, e XXXX YNCIIO HeOOXiAHOT Temne-
paTypu Hanpuknag 35 abo 35.5 B rpagycax Lienbcis.

1.7.3 BUKOpUCTaHHS 3a A0MOMOro
MOo6inbHOro TenepoHy

YnpaBniHHA TEMMIOBUM HACOCOM MOXNBO 3AiACHIOBATA
TaKOX 3a poromorol MmobinbHoro TenedoHa uepe3 SMS
nosigomneHHA. Bci SMS noBigomneHHA po3nounHaloTbcA 3
napons (3aa€TbCsA Ha eTani HanalwTyBaHHA Ta Moxe OyTn
6yab-AKUM 4-X 3HAUHUM 4YKUCTIOM). [Maposb 3a 3aMOBUYYBaHHSAM
(AKLWO BiH He 3MiHIOBABCA Ha eTani HanawTyBaHHA) 1234. Micna
naposnto yepes npobin BBOAUTbCA TEKCT KOMaHAW BUKIOUYHO
NaTUHNULEHO.

Cnwucok SMS:

1234 stat - 3anuT 3aranbHOro cTaTycy.
1234 instat - 3anuT cTaTycy (NapameTpiB) BHYTPILLHbOIO 610KY.

1234 outstat - 3anuT cTaTycy (NapameTpiB) 30BHILLHbOIO GMIOKY.

1234 alarms - 3an1T NOTOYHOrO CTaTyCy TPWBOF.

1234 bal - 3anuT pagka 6anaHcy no SIM Kapri.

1234 reset - 3anNUT CKMAAHHA BCiX HAABHWX aKTUBHUX TPUBOT B
NPUCTPOI.

1234 on - KOMaHAa Ha BKJTIOYEHHS.

1234 off - koMaHaa Ha BiAKMIOUEHHS.

HeatGuard ‘

1234 tcsp = XXxX - KOMaH/a 3MiHV yCTaBKYM (3aBfaHHA) Temnepa-
TYpW BNA PEXUMY OXONOKEHHA, Aie XXXX UACIIO HeoOXigHOi
TemnepaTtypu, Hanpuknag 7 abo 7.0 B rpagycax Lienbcis.

Y BignoBigb NpuUCTpin BigdaneHoro AOCTyny BignpaBnAe
SMS-BiANOBIAb HA ENEKTPOHHUI NIUCT (AKLLO 3BUYANHO Naposib
36iraetbca 3 3agaHum). lNpy BUHWMKHEHHI aBapii B CUCTEMI
NPUCTPiN aBTOMaTU4YHO BignpasnAe SMS noBigomneHHA Ha
3afjaHi Homepu TenedoHis. Tak caMo NPUCTPIN aBTOMaTUYHO
BiANpPaBNAE NOBIAOMIEHHA NPY CKNAAHHI akTUBHOI TpmMBoru!
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2. lippaBnivyHe NigKNOYeHHA

2.1 Bumoru go TennoHocis

B TennoBomy HacoCi 3aCTOCOBYETbCA KOMMAKTHUIN MAaCTUH-
YacTWi TENIOOOMIHHVK Uy TIIUBUIA JO 3abPyAHEHb TEMIOHOCIA.
Mpwu nigkntoyeHHi 4o epeKTUBHOrO NPUCTPOIO TENSIOHOCIA CNif
000B'A3KOBO Ha BXOfli B TeMnnoBWI HAacoC BCTaHOBJOBATU
cityacTmin ¢inbTp. HEBMKOHAHHA L€l YMOBMW Hece MOTEHUiNHY
Hebe3neky 3abpyfHEHHA TenmnooOMiHHMKA, AK Hacligok -
HEPIBHOMIpPHUI PO3MNOAIN MOTOKIB TEMJIOHOCIA B  KaHanax
TennooOMiHHMKa i 3arpo3a PO3MOPOXKYBaHHA OCTaHHbLOrO B
peXnmi «xo104» i B LMKIax PO3MOPOXKYBaHHA 30BHILLHbOrO

6noky npu poboTi Ha «Temno». 3 TUX >Ke MipKyBaHb,
pPEeKOMEHAYETbCA POOUTN XiMIUHY UMCTKY TigpaBniYHOrO KOHTY-
py TENNOBOro Hacoca He pifLe, HiXk pa3 Ha 4 POKM (3anexunTb
Bif} AKOCTi TENNIOHOCIA). 3 TUX e MipKYBaHb B Mporpamy poboTu
TennoBoro Hacoca BOy0OBaHO aBTOMAaTMYHe HaraflyBaHHA Npo
HeoOXifHICTb  MpPOBefEeHHA  CepBiCHOTO  06CNYroByBaHHA
(TnoBui iHTepBan 2 pasu B pik NPy BUKOPUCTaHHI pexunmy
«xonop» i 1 pa3 B Pik B pasi BUKOPUCTaHHA NOrO B PEXNMI TiNbKK
«Tennon).

2.2 Bumorun fo 06'eMy LIMPKYNALLiIMHOro TenaoHocis

O6car (Macy) UMPKYNIOYOro TEmIoHOCIA PO3PaxoBYyOTb
HaCTYMHUM Y/HOM:
MiHiManbHO HeobXigHWIN 06CAr BOAW:

VMiH. = 16 * QHOM.

Llenn obcAar 3abe3neuye pi€e3naTHICTb cUCTEMU NPOTATOM 5
XBUVH. Llelh yac € HeobXigHNM A1 HOPManbHOTO NMOBEPHEHHS
Macra B KOMMNPEeCop, a TakoX AJA 3a6e3neueHHs Nnepeoxonos-
XKEHHA TennoHocia He Hxye 19°C nif YaCc PO3MOPOXKYBAHHS.
Ls ymoBa HeobxiiHa [ns 6e3aBapiliHOrO pexumy poboTu
TennoBoro Hacocy. Exkcrinyatauia cuctemn 3 o6'emom Boawu
MeHLe Vmin 3a60pOHAETbCA.

O6car Boan HvXX4ye MiHIMaNIbHOMO 3HAYEHHS He rapaHTye
6e3aBapiiiHy poboTy cucTeMU Mg Yac PO3MOPOXKYBaHHS.

2.3 Bumoru fo BUTpaTu TEMJI0HOCIA

Y pexunmi po3MOpOXKYBaHHA 30BHILIHbOrO 6MOKYy HeobxiaHO
3abe3neunTu 3anac nNo TemnepaTypi TeNIOHOCIA, WO Haaxoau-
TUMe B TEMNIO0OMIHHUK B NPOLIeCi PO3MOPOXKYBaHHSA, A1 LIbOro
HeobxigHWi 3anac B 4 °C Bif MiHiManbHO HeobxigHux 19 °C. Lia
YMOBa BUKOHYETbCA, KON OOCAT UMPKYIIOUOi BOAM CTaHO-
BUTb:

VHopM. = 24 * QHOM.

(B 24 pasiB Oinblwe HOMiIHAaNbHOI MOTY)XHOCTI TEMIOBOro
Hacoca). AKLLO LA YMOBa He BUKOHYETbCA, TO B CKNafi TENIoBOro
Hacoca MOBWMHEH OyTW MPOTOYHWIA HarpiBay. 3acTOCyBaHHSA
TEensoBOro Hacoca 6e3 NPOTOYHOro HarpiBaya 3 06'eMom Boau
MeHLUI VHOPM. Npr3Befe A0 YaCTMX aBaPiiHMX 3yNMHOK No 36010
PO3MOpPOXKYyBaHHSA!

Y Tabnuui HwKYe BKa3aHi pPeKOMEHAOBaHi BUTPATU TEMIOHOCIA ANA KOXHOI Mofeni TemnoBoro Hacoca. lpw nig6opi
LMPKYNAUIMHOrO Hacoca Chif BpaxyBaTW, WO MPY 3MeHLUEeHHi BUTPAT TENNOHOCIA Yepe3 TermnooOMiHHMK TEeMnoBOro Hacoca
MOripLYOTbCA eHepreTUYHi NoKasHMKM TEMIOBOro HAcoca, a NpW 36iNbleHHi - 3MeHLWYETbCS PISHULA MiX BXifHOI i BUXigHO
TemnepaTypoto TEMOHOCIA, L0 NPY3BOAUTL A0 MOTiPLUEHHA TOYHOCTI BUMipIOBaHHA BUPOGIEHOTO Tensa (xonofy) i eHepreTUdHX

MOKA3HMUKIB.
SRC40 SRC50 SRC60 FDC71 FDC100 FDC125 FDC140
Qnom 4,0 KBT 5,0 KBT 6,0 KBT 8,0 KBT 11,0kBt | 14,0kBt | 16,0 KBT
VMmiH (n) 90 100 120 130 210 240 275
QmiH (M3/roa) 0,5 0,6 0,7 0,8 1,1 1,2 1,4
Qpekom(m3/rop)| 0,7 0,9 0,95 1,1 1,6 2,0 2,1

2.4 |HWi ymoBn

YcTaHOBKa KNamnaHa «rapAayoro ctapTy» BigOyBa€eTbCA, AKLLO
npw ekcnayaTauii TENI0BOro Hacoca € HeObXiAHICTb:

® XonopHOro cTapTy cucTeMn omnaseHHAa (To6To, cTapT
TEnIOBOro Hacoca 3 HW3bKOIK MOYaTKOBOI Temmnepary-
poto TensioHociA i (abo) HK3bKO TemnepaTyporo onasto-
BasIbHMX MPUMILLEHb).

®  [CHye MOBIPHICTb 3anUTy Ha TEMaOBY MOTYXHICTb, LIO
nepeBULLYE MOXKIIMBOCTI TennoBoro Hacoca (migbip 3
pPO3paxyHKOM 30BHILLIHbOrO MiAMillyBaHHA Tenna, ane 3a
BiICYTHOCTi Takoro abo MNOLIKOAXKEHWI 30BHILIHbOrO
KoTna i BifiCy THOCTi MOLUKOZPKEHHA HarpiBayva).

® [lpun NiKoBOMY CMOXKNBAHHI TEMNJA, O NepPeBULLYE MOXNN-
BOCTi TeMIOBOro Hacoca (Hanpuknag, npu poboTi Ha
06irpis baceriny).

B ubomy Brnagky HeobxigHO 0OMexKTy Tennosiabip i He gony-
CTUTU 3HWKEHHA TemnepaTypu TennoHocia. [Ona uboro
HeobxiHO 0bnaaHaTV rifpaBAiYyHUA KOHTYP HAKONUYYBaflbHUM
6akom o06'emom VHOpM i 3-x XOAOBMM  PErysolym
NigMiLLYIOUMM KNanaHOM «rapsayoro cTapTy» (AuB. rigpasniuyHy
Ta eNeKTPUYHY CXeMy HuKue). Taka cxema Crpusae LWBUAKOMY
aKyMyJIOBaHHIO Tenna ana 6e3aBapiiHOro noganbLworo po3mo-
POKYBaHHSA 30BHILLHbOrO G6/I0KY i HE oNYCKa€e TpuBany poboTy
TENJIOBOrO Hacoca 3 HK3bKOK TeMnepaTypolo i TUCKOM
KOHAeHcau;l, o HeraTuBHO NO3HAYaETbCA Ha
eHeproedeKTMBHOCTI Ta HaAiHOCTI POOOTM TEMNOBOrO Hacoca.

l HeatGuard
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4. Tabnuui NOTy)XXHOCTEN 30BHILLHIX 6/10KiB

4.1 30BHiLWHI 610Kk SRC 40Z)X-S Pexxum Tenno, °C
Pexkum oxonoaeHHs, °C TeM'-!' o
30BHiW. | Temnepartypa sBoam, °C
nosITpA
Temnepartypa Temnepatypa soau, °C °C 35 | 40 | 45 | 50 | 55
noeitpa, °C TS T g [11 |13 |15 | 17 | 19 :fg
11 3,38 | 3,56 | 3,56 | 3,75 | 3,95 | 4,15 16
13 3,46 | 3,65 | 3,65 | 3,85 | 4,05 | 4,26 15 267 | 263 | 259 | 2,55
15 3,54 | 3,74 | 3,74 | 3,95 | 415 | 4,36 13 283 | 279 | 275 | 271
17 3,62 | 3,83 | 3,83 | 404 | 426 | 4,47 10 3.00 | 296 | 292 | 2.88 | 2.8
19 3,69 | 3,91 | 3,91 | 415 | 4,41 | 467 3 317 | 313 | 3,00 | 3,05 | 3,01
21 3,81 | 3,99 | 399 | 4,26 | 4,56 | 4,87 5 323 | 3,20 | 3.16 | 3.12 | 3,00
23 3,85 | 4,04 | 404 | 430 | 459 | 4,88 2 329 | 3,26 | 3.23 | 3.20 | 347
25 3,73 | 3,89 | 4,08 | 408 | 434 | 461 | 4,89 5 336 | 333 | 3,30 | 3.28 | 3.25
27 3,76 | 3,93 | 4,13 | 4,13 | 4,36 | 4,60 0 342 | 340 | 338 | 335 | 3.3
29 3,70 | 3,86 | 4,06 | 4,06 | 4,30 | 4,54 1 305 | 303 | 341 ] 339 | 337
31 3,64 | 3,80 | 4,00 | 4,00 | 4,24 | 4,48 > 367 | 3,65 | 3,63 | 361 | 359
33 3,23 | 3,44 | 3,74 | 3,94 | 394 | 418 | 4,42 ) a1t | 405 | 207 | 204 | 401
35 3,28 | 3,44 | 3,68 | 3,88 | 3,88 | 412 | 4,36
37 3,23 | 3,38 | 3,62 | 3,82 | 3,82 | 4,06 | 4,30 6 32> 1 903 1 450 | 447 | 444
8 4,78 | 475 | 4,72 | 4,69 | 4,66
39 3,17 | 3,32 | 3,56 | 3,76 | 3,76 | 4,00 | 4,23
10 501 | 498 | 4,95 | 491 | 4,88
41 3,12 | 3,27 | 3,50 | 3,70 | 3,70 | 3,93 | 4,17
12 530 | 526 | 521 | 514 | 5,10
43 3,06 | 3,21 | 3,44 | 3,64 | 3,64 | 3,87 | 4,10
14 558 | 553 | 548 | 537 | 532
4.2 30BHiLLHIY 610K SRC 50ZJX-S 16 1573367 ] 561 ) 548 | 544
Pexum oxonogsKeHHs, °C Pexxum Tenno, °C
Temn. o
o .
Te MI'I. ep aT\(l’P a Temnepatypa soam, °C :Izi'i'::: Temnepatypa soam, C
nositpA, °C T T 9 11 |13 | 15 | 17 | 19 °c 35 | 40 | 45 | 50 | 55
11 4,22 | 4,45 | 456 | 4,69 | 4,94 | 5,19 -20
13 432 | 456 | 4,68 | 4,81 | 507 | 532 -18
15 4,42 | 468 | 4,80 | 4,93 | 519 | 545 -16
17 453 | 479 | 492 | 506 | 532 | 5,58 -15 3,20 | 3,15 | 3,11 | 3,05
19 462 | 489 | 502 | 519 | 551 | 584 -13 3,40 | 3,35 | 331 | 3,26
21 4,76 | 4,99 | 513 | 532 | 570 | 6,09 -10 3,60 | 355 | 3,51 | 3,46 | 341
23 4,81 | 504 | 519 | 537 | 573 | 610 -8 3,80 | 3,75 | 3,71 | 3,66 | 3,61
25 4,66 | 4,86 | 5,10 | 5,25 | 5,42 | 5,76 | 6,11 -6 3,88 | 3,83 | 3,79 | 3,75 | 3,71
27 4,70 | 4,91 | 516 | 531 | 546 | 575 -4 3,95 | 3,92 | 3,88 | 3,84 | 3,80
29 462 | 4,83 | 508 | 523 | 538 | 568 -2 4,03 | 4,00 | 3,97 | 3,93 | 3,90
31 454 | 4,75 | 500 | 515 | 530 | 5,60 0 4,10 | 4,08 | 4,05 | 4,03 | 4,00
33 4,04 | 431 | 467 | 493 | 508 | 523 | 553 1 4,14 | 4,12 | 4,10 | 4,07 | 4,05
35 411 | 4,30 | 459 | 4,85 | 500 | 515 | 5,45 2 4,41 | 438 | 436 | 433 | 430
37 4,04 | 423 | 452 | 477 | 492 | 507 | 537 4 4,94 | 491 | 4,88 | 4,85 | 4,82
39 3,97 | 4,16 | 4,45 | 4,70 | 4,85 | 4,99 | 5,29 6 546 | 543 | 540 | 537 | 533
41 3,90 | 409 | 438 | 462 | 477 | 492 | 521 8 574 | 570 | 567 | 563 | 559
43 383 | 4,01 | 430 | 455 | 469 | 484 | 513 10 6,02 | 598 | 594 | 589 | 585
MpumiTka : . 12 6,36 | 6,31 | 6,25 | 6,17 | 6,12
1) a0 B e Tenty Y3 P MOYYTS BT AiaNa0HH, A€ ByHKLiOHYSaHHA He 14| 670 | 664 | 657 | 644 | 639
a?gasgicw;i;gy?g:‘:gﬁﬁgzgz KOJIN YyacToTa poboTn KoMMpecopa NocTilHa. 16 6,87 | 6,80 | 6,73 6,58 | 6,52

MOTYXHOCTi 3aCHOBaHI Ha HaCTYMHIUX YMOBaX.
(2) AoBxuHa Tpy6ONPOBOAY XONOAOAreHTY BiANOBIAHO: 7.5M
Mepenag piBHSA HYNbOBMUIA. HeatGuard
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4.3 30BHiLWHIn 610K SRC 60Z)X-S

Pexkum oxonopxeHHs, °C Pexkum Tenno, °C
Temn.
T emn. epa sz a Temnepatypa sogu, °C ::c):;:ri; Temnepatypa sogu, °C
noBiTpA, "C T3 T 9 11 [ 13 |15 | 17 | 19 °c 35 [ 40 [ 45 | 50 | 55
11 4,73 | 498 | 5,11 | 5,25 | 5,53 | 5,81 -20
13 4,84 | 511 | 5,24 | 5,39 | 5,67 | 5,96 -18
15 495 | 524 | 538 | 552|582 |611 -16
17 507 | 537 | 551 | 566 | 596 | 6,25 -15
19 517 | 548 | 5,63 | 581 | 6,17 | 6,54 -13 3,97 | 3,91 | 3,85 | 3,79
21 533 | 559 | 574 | 59 | 6,39 | 6,82 -10 4,22 | 4,16 | 4,10 | 4,04 | 3,98
23 539 | 565 | 581 | 601 | 642 | 6,83 -8 4,47 | 4,41 | 435 | 4,29 | 4,23
25 5,22 | 5,44 | 571 | 588 | 607 | 645 | 6,84 -6 4,72 | 4,65 | 4,60 | 4,54 | 4,48
27 5,27 | 550 | 578 | 594 | 6,11 | 6,44 -4 4,81 | 4,76 | 4,70 | 4,65 | 4,60
29 518 | 5,41 | 5,69 | 586 | 6,02 | 6,36 -2 4,90 | 4,86 | 4,81 | 4,77 | 4,72
31 509 | 532 | 560 | 577 | 594 | 6,27 0 509 | 506 | 503 | 499 | 4,96
33 4,53 | 4,82 | 5,23 | 5,52 | 5,69 | 585 | 6,19 1 5,14 | 5,11 | 5,08 | 5,05 | 5,02
35 4,60 | 481 | 5,15 | 5,43 | 5,60 | 5,77 | 6,10 2 5,47 | 544 | 541 | 5,37 | 5,34
37 4,52 | 4,73 | 5,06 | 5,35 | 5,51 | 5,68 | 6,01 4 6,12 | 6,09 | 6,05 | 6,01 | 598
39 4,44 | 4,65 | 498 | 5,26 | 543 | 559 | 5,92 6 6,78 | 6,74 | 6,70 | 6,66 | 6,61
41 4,37 | 458 | 490 | 5,18 | 5,34 | 5,51 | 5,83 8 7,12 | 7,08 | 7,03 | 6,98 | 6,94
43 4,29 | 450 | 482 | 5,10 | 5,26 | 5,42 | 5,74 10 747 | 7,41 | 7,36 | 7,31 | 7,26
. . 12 789 | 7,82 | 7,76 | 7,65 | 7,59
4.4 30BHiWHIN 610k FDC 71VNX 14 831 | 823 | 815 | 7,99 | 7.93
Pexknm oxonopsKeHHs, °C 16 853 | 844 | 835 | 816 | 809
Temnepatypa Temnepatypa Boam, °C Pexum Tenno, °C
nositeR, °C T3 [ 9 |11 [13 [ 15 |17 | 19 Temn.
30BHiW. | TemnepaTypa sogu, °C
11 4,87 | 6,02 | 6,59 | 6,79 | 7,19 | 7,59 nositps
13 533 | 632 | 682 | 703 | 7,45 | 7,88 oc 35 | 40 | 45 | 50 | 55
15 579 | 6,63 | 705 | 7,27 | 7,71 | 8,16 20 395 | 393 | 391
17 6,26 | 694 | 7,27 | 751 | 7,97 | 8,44 R 218 | 416 | 414
19 6,59 | 7,16 | 7,44 | 7,68 | 8,15 | 8,63 16 442 | 439 | 437
21 6,93 | 7,38 | 7,60 | 7,84 | 833 | 8,82 15 468 | 465 | 463 | 460
23 6,91 | 7,35 | 7,57 | 7,81 | 8,30 | 878 13 294 | 491 | 488 | 485
25 6,46 | 6,89 | 7,32 | 7,54 | 7,78 | 8,26 | 8,74 10 520 | 517 | 514 | 5,11 | 5,08
27 6,45 | 6,87 | 7,30 | 7,52 | 7,74 | 8,18 8 546 | 543 | 540 | 536 | 533
29 6,34 | 6,75 | 7,19 | 7,41 | 7,64 | 8,09 " 550 | 555 | 552 | 548 | 544
31 6,23 | 6,64 | 7,08 | 7,31 | 7,54 | 7,99 ) 571 | 568 | 564 | 560 | 5,56
33 5,77 | 6,05 | 6,53 | 697 | 7,20 | 7,44 | 7,90 2 584 | 580 | 576 | 572 | 567
35 5,67 | 595 | 6,42 | 6,86 71 | 7,34 | 7,81 0 597 | 592 | 588 | 583 | 579
37 558 | 585 | 631 | 6,72 | 6,95 | 7,18 | 7,64 ] 6,03 | 598 | 5,94 | 589 | 5.85
39 549 | 5,76 | 6,20 | 6,59 | 6,81 | 7,03 | 7,46 2 645 | 640 | 6,35 | 630 | 625
41 539 | 567 | 6,09 | 645 | 6,66 | 6,87 | 7,29 2 729 | 7.23 | 718 | 7.12 | 7.06
43 530 | 557 | 597 | 631 | 651 | 6,71 | 7,12
6 8,13 | 8,06 | 800 | 7,93 | 7,87
MpumiTKa : 8 8,42 | 836 | 829 | 823 | 8,16
@ gg#:ih:osﬁzsglzzz&apy?;;:;:i;??ngz;ym 6yTI fiana3onu, Ae GyHKLiOHyBaHHA He 10 8,72 8,65 | 859 | 8,52 | 846
NPOBOANTLCA Ge3nepepBHO. N 12 9,20 | 9,13 | 9,06 | 9,00 | 8,92
R e pchleciiveei s 19|95 | 961 553 | 947 o9
[loBxu1Ha Tpy60onNpoBoOAY XONnofgoareHTy BignoBigHo: 7.5M 16 9,93 9,85 | 9,77 | 9,71 | 9,62

Mepenap piBHA HYNbOBWIA.

HeatGuard ‘



4.5 30BHiWHIiM 6510k FDC 100VNX
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Pexknum oxonopyeHHs, °C

Pexxum Tenno, °C

Temn.
Temnepartypa Temnepatypa Boam,°C 3om:|i|.u. Temnepartypa Boam, °C
nosirps, °C :I PBITPR
5 7 9 11 13 15 17 19 C 35 40 | 45 50 55
11 8,33 | 884 | 9,10 | 9,38 | 9,94 | 10,50 -20 7,30 | 7,24 | 7,18
13 8,63 | 9,17 | 9,43 | 9,73 |10,32 | 10,92 -18 7,74 | 7,68 | 7,62
15 893 | 9,49 | 9,77 | 10,09 (10,71 | 11,34 -16 8,18 | 8,12 | 8,05
17 9,23 | 9,82 | 10,11 | 10,44 | 11,10 | 11,75 -15 8,54 | 8,47 | 8,40 | 8,38
19 9,44 |10,04 | 10,34 | 10,68 | 11,35 | 12,01 -13 8,89 | 8,47 | 8,40 | 8,38
21 9,64 |10,26 | 10,57 | 10,91 | 11,59 | 12,28 -10 9,25 | 9,17 | 9,10 | 9,08 | 8,95
23 9,64 |10,28 | 10,59 | 10,94 | 11,63 | 12,32 -8 9,60 | 953 | 9,45 | 9,38 | 9,30
25 8,95 | 9,64 |10,30| 10,62 | 10,97 (11,66 | 12,36 -6 10,00 | 9,92 | 9,84 | 9,76 | 9,68
27 8,91 | 9,64 | 10,33 |10,64 |10,96 | 11,59 -4 10,39 | 10,31 | 10,23 | 10,14 | 10,06
29 8,84 | 9,51 | 10,16 | 10,48 | 10,80 | 11,45 -2 10,79 | 10,70 | 10,62 | 10,53 | 10,44
31 8,76 | 9,37 | 10,00 | 10,32 | 10,65 | 11,30 0 11,18 | 11,09 | 11,01 (10,91 | 10,82
33 821 | 858 | 9,23 | 9,83 | 10,16 | 10,49 | 11,15 1 11,38 | 11,29 | 11,20 | 11,10 | 11,01
35 7,77 | 8,31 | 9,09 | 9,66 | 10,00 | 10,34 | 11,01 2 11,38 | 11,29 | 11,20 | 11,10 | 11,01
37 7,68 | 818 | 892 | 9,49 | 9,81 |10,13 | 10,77 4 11,38 | 11,29 | 11,20 | 11,11 | 11,01
39 7,58 | 8,04 | 876 | 9,31 | 9,62 | 9,93 |10,54 6 11,37 | 11,29 { 11,20 | 11,58 | 11,48
41 7,49 | 791 | 859 | 9,14 | 9,43 | 9,73 |10,31 8 11,85 | 11,76 | 11,67 | 12,05 | 11,95
43 7,40 | 7,78 | 8,42 | 8,96 | 9,24 | 9,52 | 10,08 10 12,32 | 12,23 | 12,15 | 12,68 | 12,72
12 12,97 | 12,88 | 12,78 | 12,68 | 12,72
4.6 30BHiLLHIY 6510k FDC 100VSX 14 13,62 | 13,52 | 13,41 | 13,32 | 13,49
16 13,95 | 13,84 | 13,72 | 13,63 | 13,87
Pexxum oxonogKeHHsa, °C
Temneparypa Temnepatypa Bogum, °C Pexxum Tenno, °C
. o Temn.
nosiTpa, ¢ 5 7 9 |11 |13 |15 | 17 | 19 30BHiWw. | TemnepaTypa Boau, °C
11 8,3 8,8 9,1 9,4 9,9 10,5 noBiTpsa
13 86 | 92 | 94 | 97 | 103 | 109 °c 35 | 40 | 45 | 50 | 55
15 8,9 9,5 9,8 10,1 | 10,7 | 11,3 -20 11,3 | 11,2 | 111
17 9,2 9,8 10,1 | 104 | 11,1 | 11,8 -18 11,3 | 11,3 | 11,2
19 9,4 10,0 | 10,3 | 10,7 | 11,4 | 12,0 -16 11,4 | 11,3 | 11,2
21 9,6 10,3 | 10,6 | 10,9 | 11,6 | 12,3 -15 11,4 | 11,3 | 11,2 | 111
23 96 | 10,3 | 10,6 | 10,9 | 11,6 | 12,3 -13 11,4 | 11,3 | 11,2 | 111
25 9,0 96 | 10,3 | 10,6 | 11,0 | 11,7 | 12,4 -10 11,4 | 11,3 | 11,2 | 11,1 | 11,0
27 89 | 96 | 103 | 10,6 | 11,0 | 116 -8 11,4 | 11,3 | 11,2 | 11,1 | 11,0
29 88 | 95 | 102 | 105|108 | 11,5 -6 11,4 | 11,3 | 11,2 | 11,1 | 11,0
31 88 | 94 | 100 ] 103 | 10,7 | 11,3 -4 11,4 | 11,3 | 11,2 | 11,1 | 11,0
33 82 | 86 | 92 | 98 |102 | 10,5 | 11,2 -2 11,4 | 11,3 | 11,2 | 11,1 | 11,0
35 78 | 83 | 91 | 97 | 100 | 10,3 | 110 0 11,4 | 11,3 | 11,2 | 11,1 | 11,0
37 77 | 82 | 89 | 95 | 98 | 101|108 1 11,4 | 11,3 | 11,2 | 11,1 | 11,0
39 76 | 80 | 88 | 93 | 96 | 99 ]105 2 11,4 | 11,3 | 11,2 | 11,1 | 11,0
41 75 179 | 86 [ 91 | 94 | 97 103 4 11,4 | 11,3 | 11,2 | 11,1 | 11,0
43 74 1 78 | 84 190 | 32 | 95 | 101 6 11,4 | 11,3 | 11,2 | 11,1 | 11,0
MpumiTka: 8 11,9 | 11,8 | 11,7 | 116 | 115
(1) Lii pani nokasyioTb cepefiHi NOKasHMKM. 10 12,3 12,2 12,2 12,1 12,0
3anexHo BiA cUCTEMM yNPaBAiHHA, MOXYTb OyT1 fiiana3oHu, ie GYHKLiOHYBaHHA He
NPOBOAUTLCA Be3rnepepBHO. 12 13,0 | 12,9 | 12,8 | 12,7 | 12,8
Li nani MoKasyIoTb BUN3AOK, KON YaCToTa poboTy Komnpecopa NocTiHa. 14 13,6 13,5 13,4 | 13,3 13,5
(2) nOTy)KHOCTI 3aCHOBaHI Ha HAaCTYMNMHKUX ymopax. )
[osxrHa Tpy60npoBogy XONI040areHTy BignosiaHo: 7.5mM 16 14,0 | 13,8 | 13,7 | 13,6 | 13,9

Mepenap piBHA HyNbOBUIA.

l HeatGuard
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4.7 30BHiWHIi 6510k FDC 125VNX

PeKnum oxonopyeHHs, °C Pexxum Tenno, °C
Temn. o
Temneparypa Temnepatypa Bogwm, °C 30BHi. Temnepatypa Bogu, °C
. nosiTpAa
nositPA,°C "5 T 7 [ 9 11 |13 |15 [17 [ 19 oc |35 | a0 | a5 [ 50 | 55
11 104 | 11,1 | 11,4 | 11,7 | 12,4 | 13,1 -20 9,1 9,1 9,0
13 10,8 | 11,5 | 11,8 | 12,2 | 12,9 | 13,7 -18 9,7 9,6 9,5
15 11,2 | 11,9 | 12,2 | 12,6 | 13,4 | 14,2 -16 10,2 | 10,2 | 10,1 | 10,0
17 11,5 | 12,3 | 12,6 | 13,1 | 13,9 | 14,7 -15 10,7 | 10,6 | 10,5 | 10,4
19 11,8 | 12,6 | 12,9 | 13,3 | 14,2 | 15,0 -13 11,1 | 11,0 | 10,9 | 10,9
21 12,1 | 12,8 | 13,2 | 13,6 | 14,5 | 153 -10 11,6 | 11,5 | 11,4 | 11,3 | 11,2
23 12,1 | 12,9 | 13,2 | 13,7 | 14,5 | 15,4 -8 12,0 | 11,9 | 11,8 | 11,7 | 11,6
25 11,2 | 12,1 | 12,9 | 13,3 | 13,7 | 14,6 | 155 -6 12,5 | 12,4 | 12,3 | 12,2 | 12,1
27 11,1 | 12,1 | 12,9 | 13,3 | 13,7 | 14,5 -4 13,0 | 12,9 | 12,8 | 12,7 | 12,6
29 11,1 | 11,9 | 12,7 | 131 | 135 | 14,3 -2 13,5 | 13,4 | 133 | 13,2 | 131
31 11,0 | 11,7 | 12,5 | 129 | 13,3 | 141 0 14,0 | 13,9 | 13,8 | 13,6 | 13,5
33 10,3 | 10,7 | 11,5 | 12,3 | 12,7 | 13,1 | 13,9 1 14,2 | 14,1 | 14,0 | 13,9 | 13,8
35 97 | 104 | 11,4 | 12,1 | 125 | 12,9 | 13,8 2 142 | 141 | 140 | 139 | 1338
37 9,6 10,2 | 11,2 | 11,9 | 12,3 | 12,7 | 135 4 14,2 | 14,1 | 14,0 | 13,9 | 13,8
39 9,5 10,1 | 10,9 | 11,6 | 12,0 | 12,4 | 13,2 6 14,2 | 14,1 | 14,0 | 13,9 | 13,8
41 9,4 9,9 10,7 | 11,4 | 11,8 | 12,2 | 12,9 8 14,8 | 14,7 | 14,6 | 14,5 | 14,4
43 9,3 9,7 10,5 | 11,2 | 11,6 | 11,9 | 12,6 10 15,4 | 15,3 | 15,2 | 15,1 | 14,9
12 16,2 | 16,1 | 16,0 | 15,9 | 15,9
4.8 30BHiLHI 6510k FDC 125VSX 14 17,0 | 16,9 | 16,8 | 16,7 16,9
16 17,4 | 17,3 | 17,2 | 17,0 | 17,3
Pexxum oxonogxeHHs, °C
Temnepatypa Temnepatypa soau, °C Pexum Tenno, °C
noBITPA, °C T T 9 (11 [ 13 | 15 | 17 | 19 Temn. .
30BHiw. | Temnepatypa soam, °C
11 104 | 11,1 | 11,4 | 11,7 | 12,4 | 13,1 nositps
13 10,8 | 11,5 | 11,8 | 12,2 | 12,9 | 13,7 oc 35 40 45 50 55
15 11,2 | 11,9 | 12,2 | 126 | 134 | 14,2 20 141 | 140 | 139
17 11,5 | 12,3 | 12,6 | 13,1 | 13,9 | 14,7 18 122 | 141 | 139
19 11,8 | 12,6 | 12,9 | 13,3 | 14,2 | 150 16 122 | 141 | 140 | 139
21 12,1 | 12,8 | 13,2 | 13,6 | 14,5 | 15,3 15 142 | 141 | 140 | 13,9
23 12,1 | 12,9 | 13,2 | 13,7 | 145 | 15,4 13 142 | 141 | 140 | 13,9
25 11,2 | 12,1 | 12,9 | 13,3 | 13,7 | 146 | 155 10 122 | 141 | 140 | 139 | 138
27 11,1 | 12,1 | 12,9 | 13,3 | 13,7 | 145 -8 142 | 141 | 140 | 139 | 1338
29 11,1 | 11,9 | 12,7 | 13,1 | 13,5 | 14,3 5 142 | 141 | 140 | 13,9 | 138
31 11,0 | 11,7 | 12,5 | 12,9 | 13,3 | 141 2 142 | 141 | 140 | 13,9 | 13,8
33 10,3 | 10,7 | 11,5 | 12,3 | 12,7 | 13,1 | 13,9 5 142 | 141 | 140 | 139 | 138
35 97 | 10,4 | 11,4 | 12,1 | 12,5 | 129 | 13,8 0 142 | 141 | 140 | 139 | 138
37 9,6 10,2 | 11,2 | 11,9 | 12,3 | 12,7 | 13,5 1 142 | 141 | 140 | 13,9 | 13,8
39 9,5 10,1 | 10,9 | 11,6 | 12,0 | 12,4 | 13,2 2 142 | 141 | 140 | 13,9 | 13,8
41 94 | 99 [107 | 11,4 [ 11,8 [ 12,2 | 12,9 4 142 | 141 | 140 | 139 | 133
43 93 | 9,7 | 105 | 11,2 | 11,6 | 11,9 | 12,6 5 142 | 141 | 120 | 139 | 138
MpumiTKa : 8 14,8 | 14,7 | 146 | 14,5 | 14,4
(1) Uigani noKasyioTb cepenHi MOKA3HNKI. _ _ 10 15,4 15,3 15,2 | 15,1 14.9
3anexHo Big CYCTEMM yNpaBiHHA, MOXyYTb 6yTi AianasoHn, Ae GyHKLIOHYBaHHA He ’
npoBOANTLCA 6e3nepepBHo. N 12 16,2 | 16,1 | 16,0 | 15,9 | 15,9
s sk o s s sounpeopa ek 14 [ 170 [ 169 | 168 [ 167 | 169
[oBxuHa Tpy60onpoBoAy XonofoareHTy BignosigHo: 7.5M 16 17,4 | 17,3 | 17,2 | 17,0 | 17,3

Mepenap piBHA HYNbOBWIA.

HeatGuard ‘
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Pexxum oxonogxeHHs, °C

Pexkum Tenno, °C

Temn.
Temnepatypa Temnepatypa Boam, °C 303|:|i|.u. Temnepartypa Boam, °C
nosirps, °C :-,' OBITPA
5 7 9 11 13 15 17 19 C 35 40 45 50 55
11 11,7 | 12,4 | 12,7 | 13,1 | 13,9 | 14,7 -20 10,4 | 10,3 | 10,3
13 12,1 | 12,8 | 13,2 | 13,6 | 14,5 | 15,3 -18 11,1 | 11,0 | 10,9
15 12,5 | 13,3 | 13,7 | 14,1 | 150 | 15,9 -16 11,7 | 11,6 | 11,5 | 11,4
17 12,9 | 13,8 | 14,2 | 14,6 | 15,5 | 16,5 -15 12,2 | 12,1 | 12,0 | 11,9
19 13,2 | 14,1 | 14,5 | 15,0 | 15,9 | 16,8 -13 12,7 | 12,6 | 12,5 | 124
21 13,5 | 14,4 | 14,8 | 15,3 | 16,2 | 17,2 -10 13,2 | 13,1 | 13,0 | 12,9 | 12,8
23 13,5 | 14,4 | 14,8 | 153 | 16,3 | 17,3 -8 13,7 | 13,6 | 13,5 | 13,4 | 13,3
25 12,5 | 13,5 | 14,4 | 149 | 154 | 16,3 | 17,3 -6 14,3 | 14,2 | 14,1 | 13,9 | 13,8
27 12,5 | 13,5 | 14,5 | 14,9 | 15,3 | 16,2 -4 14,8 | 14,7 | 14,6 | 145 | 14,4
29 12,4 | 13,3 | 14,2 | 14,7 | 15,1 | 16,0 -2 15,4 | 15,3 | 15,2 | 15,0 | 14,9
31 12,3 | 13,1 | 14,0 | 14,5 | 149 | 15,8 0 16,0 | 15,9 | 15,7 | 15,6 | 15,5
33 11,5 | 12,0 | 12,9 | 13,8 | 14,2 | 14,7 | 15,6 1 16,3 | 16,1 | 16,0 | 15,9 | 15,7
35 10,9 | 11,6 | 12,7 | 13,5 | 140 | 145 | 154 2 16,3 | 16,1 | 16,0 | 15,9 | 15,7
37 10,8 | 11,5 | 12,5 13,3 | 13,7 | 14,2 | 15,1 4 16,3 16,1 | 16,0 | 15,9 15,7
39 10,6 | 11,3 | 12,3 | 13,0 | 13,5 | 13,9 | 14,8 6 16,3 | 16,1 | 16,0 | 15,9 | 15,7
41 10,5 | 11,1 | 12,0 | 12,8 | 13,2 | 13,6 | 144 8 16,9 | 16,8 | 16,7 | 16,5 | 16,4
43 10,4 | 10,9 | 11,8 | 12,6 | 129 | 13,3 | 141 10 17,6 | 175 | 17,4 | 17,2 | 17,1
12 18,5 | 18,4 | 18,3 | 18,1 | 18,2
4.10 30BHiLWHi 6nok FDC 140VSX 14 19,5 | 19,3 | 19,2 | 19,0 | 19,3
16 19,9 | 19,8 | 19,6 | 19,5 | 19,8
Pexxum oxonogxeHHs, °C
Temneparypa Temnepatypa Boam, °C Pexxum Tenno, °C
nositpsa, °C
PR, 5 | 7 | 9 [11 [13 |15 |17 | 19 Temn: | Temneparypa soaw, °C
11 11,7 | 12,4 | 12,7 | 13,1 | 13,9 | 14,7 nosiTps
13 12,1 | 12,8 | 13,2 | 13,6 | 14,5 | 153 oc 35 | 40 | 45 | 50 | 55
15 12,5 | 13,3 | 13,7 | 14,1 | 15,0 | 159 -20 16,1 | 16,0 | 15,9
17 12,9 | 13,8 | 14,2 | 14,6 | 15,5 | 16,5 -18 16,2 | 16,1 | 15,9
19 13,2 | 14,1 | 14,5 | 15,0 | 15,9 | 16,8 -16 16,3 | 16,1 | 16,0 | 15,9
21 13,5 | 14,4 | 14,8 | 153 | 16,2 | 17,2 -15 16,3 | 16,1 | 16,0 | 15,9
23 12 | 135 | 144 | 148 | 153 | 163 | 17,3 13 163 | 161 | 16,0 | 159
25 125 | 13,5 | 144 | 149 | 154 | 163 | 17,3 10 163 | 161 | 160 | 159 | 157
27 125 | 135 | 145 | 149 | 153 | 162 38 163 | 16,1 | 16,0 | 159 | 15,7
29 12,4 | 133 | 142 | 147 | 151 | 16,0 5 163 | 161 | 16,0 | 150 | 157
31 12,3 | 13,1 | 14,0 | 145 | 149 | 158 ) 163 | 161 | 160 | 1590 | 15,7
33 11,5 | 12,0 | 129 | 138 | 142 | 147 | 156 ) 163 | 161 | 16,0 | 150 | 157
35 109 | 11,6 | 12,7 | 135 | 140 | 145 | 154 0 163 | 16,1 | 16,0 | 150 | 157
37 10,8 | 11,5 | 12,5 | 13,3 | 13,7 | 14,2 | 151 1 164 | 161 | 16,0 | 159 | 15,7
39 10,6 | 11,3 | 12,3 | 13,0 | 13,5 | 13,9 | 14,8 2 163 | 161 | 160 | 159 | 157
41 10,5 | 11,1 | 12,0 | 12,8 | 13,2 | 13,6 | 144 4 16,3 | 16,1 | 16,0 | 159 | 15,7
43 10,4 | 10,9 | 11,8 | 12,6 | 12,9 | 13,3 | 141 6 16,3 | 16,1 | 16,0 | 15,9 | 15,7
Mpumitka : 8 16,9 | 16,8 | 16,7 | 16,5 | 16,4
(1) Ui pani MOKa3yloTb CepefHi MOKasHIKIA. ' ' 10 176 | 175 | 174 | 17,2 | 171
3anexHo Big CUCTEMM YNPaBAiHHA, MOXYTb OyTI fiana3oHu, e GYHKLiOHYBaHHA He
NPOBOAUTLCA Ge3nepepBHO. B 12 18,5 | 18,4 | 18,3 | 18,1 | 18,2
ey e o posors vnpecop noctive 14| 195 | 193 152 [190 | 193
[loBxu1Ha Tpy60onpoBoAy XonofgoareHTy BignoBigHo: 7.5M 16 19,9 19,8 19,6 | 19,5 19,8

Mepenap piBHA HyNbOBWIA.

l HeatGuard



18

5. bychepHa emHictb HA120/10-14

5.1 3aranbHi gaHi

BydepHa emHicTb (TennoakymynaTop) Hakonuuye i nepepnae
TENNOBY eHeprilo B cnucTemy onasjeHHA. BoHa npmsHaveHa ana
KOMMeHcaLii Tennosoi NoTpebu Tennosoro Hacocy HeatGuard
nig 4Yac Harpisy TemnioobMiHHMKA 30BHIlWHBOTO  BNOKY
(po3mopo3km). bydepHa emHicTb - uUe 6ak 3 2-a mapamu
natpy6kis 1 1/4" pnAa nMigKnNoYeHHA TennoBoro Hacocy
HeatGuard Ta cuctemun onaneHHA Ta NPUroTyBaHHA rapavyoil
Boan. [lnA KomneHcauil MikoBMX HaBaHTa)eHb Ha nepenHin
YacTMHI nepenbdayeHO MOXKIIMBICTb MOHTAXKY eNneKTPUYHUX
BOAoOHarpiBayi, npu noTpebi € MOXIMBICTb MNepeHecT
€NeKTPUYHI BOAOHarpiBayi Ha OOKOBY u4acTuHy OydepHoI
EMHOCTI.

5.3 Frabaputun
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5.2 Po3MilleHHs Ta MOHTa)x

BybepHa €eMHicTb (TennoakymynATop) BCTAaHOBMIOETbCA B
Tennux nNpumileHHAX. Micna MoHTaXy ciif nepesipuTn AKICTb
MOHTaXy pPi3b60BUX 3'€AHAHb HA HAABHICTb HELLiNbHOCTI.
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6. MeToamKa po3paxyHKY Tens10Boro Hacoca

6.1 Onunc Teopii po3paxyHKy

[na po3paxyHKy TennoBoro Hacoca Tpeba po3paxyBaTtu
TenNonpPoAyKTUBHICTb cucTemn onaneHHA. OCHOBHI BUTpaTh
Tenna nayTb yepes CTiHW, AaX, NigAory, iCTOTHI BATpaTK Tenna
MOXYTb MPUNAAaT! Ha BEHTUNALIK. Tennosi BUTPaT B OCHOB-
HOMy 3anexarb Bif:

® Pi3HuUi TemnepaTyp B OyAUHKY Ta Ha BYnvLi (UM pi3HULA
6inbLwa, TMM BUTPaTK BinbLui);

® Tenno3axncHWX BNAaCTUBOCTEN CTiH, BIKOH, Aaxy, Nignorn —
YCiX 3aXUCHUX KOHCTPYKLUiN.

Oropop»yBarnbHi KOHCTPYKLii € nepewwKkoaolo AnA BUTOKIB
Ternna, Tomy X Temnso3axvcHi BNacTMBOCTI OUiHIOTb Beanyu-
HOW, WO HA3MBAETbCA OMOPOM Tensornepenaui. Onip
Tennonepefavi nokasye, AKa KifbKiCTb Tenna nige uyepes
KBapaTHUIN METP OropoA»KyBasibHOI KOHCTPYKLii Npu 3agaHo-
My nepenagi Temnepatyp. MoXHa ckasaTu i HaBmakum, AKUN
nepenag TemnepaTtyp BUHUKHE NPu NPOXOAXKeHHI BU3HaueHo!
KiNbKOCTI Tenna Yyepes KBafpaTHUA METP OrOPOAKEHD.

R=AT/q

Je:
q - uUe KinbKiCTb Tenna, AKy BTpaya€ KBagpaTHUN MeTp
OropoKyBasbHOI NoBepxHi. li BUMiptoloTb y BT Ha KBafipaTHWi
meTp (BT/ M. KB.);

AT - ue pi3HMLA MiX TemnepaTypoto Ha BynuLi i B KimHaTi (° C);
R - ue onip Tennonepenaui (°C/ BT/ M2).Y nosigkosii nitepatypi
HaBOAATbCA 3HAYEHHS L€l BENNYNHUN ANA Pi3HUX MaTepianis.

Po3paxyHKOBi TENNOBUTPATA NPUMILLEHb XXUTIOBOTO OYANH-
Ky 06UYMNCITIOTb 33 PiBHAHHAM TEM0BOroO OanaHcy:

2Qrn=Qo +>Qpa + QH - Q6

ae:
Qo - OCHOBHi BMTPaTM TEMNOTM Yepe3 OropomaKyBaslbHi
KOHCTPYKLUii 6yaisni, BT.

OcCHOBHi TennoBMTpaTM OOYMOBJEHI Pi3HMLED TemnepaTtyp
30BHIWHbOrO | BHYTPIWHbLOrO MNOBITPA | 3anexaTb Big
KoedilieHTa Tennonepefayi OropoXi, a TakoX Bif NOLLi
OropofKyBasbHOI KOHCTPYKLLi.

Qp - JopaTKoBi BUTPATU TemsioTM Yepe3 OropomKyBaslbHi
KOHCTpYKLUii 6yaisni, BT. [logaTKoBi TeNnoBMTpaTyl BU3HAYaOTb-
CA OpiEHTALLIEI0 OrOPOXKi MO CTOPOHAX CBITY, BUTPaTaMu TENIOTH
Ha HarpiBaHHA XO/IO[AHOIO MOBITPSA, WO HAAXOANTb MNPU KOPOT-
KOUYaCHOMY BifKpUBaHHiI 30BHIlUHIX BxofiB (He o6MagHaHUX
MOBITPAHO-TEM/IOBMMMU 3aBiCaMU), @ TAKOX BPAaXOBYIOTb BUCOTY
NPUMILLEHHA, HAABHICTb B MPUMILLEHHI ABOX i OifibLUe 30BHiLLHIX
CTiH, HAABHICTb BHN3Y HEONAaNOBAHOMO NMPUMILLEHHA i iH.

QH - 0AaTKOBI BUTPATX TENNOTK HA iHINbTpauito, BT. Y xutno-
BUX | FPOMaCbKux Oyaisnsax iHdinbTpaia BigbyBaeTbCs, ronos-
HUM YMHOM 4epe3 BikHA, GanKoHHI ABepi, CBITNOBI nixTapi,
30BHILUHI | BHYTPILLHI ABepi, CTUKN CTIHOBMX MNaHenen Ta iH.

Q6 - nobyTosi TennosugineHHs, BT. Lla cknaposa BpaxoBye
perynapHi nobyToBi TENIOHAAXOMKEHHA B MPUMILLEHHA Bif
TEXHONOrYHOro 0bnagHaHHA, KOMYHiKauill, maTepianis, Tifa
NIOAVHN Ta iHWKX gxepen. Hanprknag, onAa KiMHaT i KyxOHb
XKWUTNOBMX OyAMHKIB MOGYTOBI TennoBuAineHHA NpuUiMaloTb
pisHvMK 21 BT Ha 1 M2 naowi/nignoru.

TouHN po3paxyHOK onajieHHA NPUMILLEHHA - Lie CKNlagHe iHKeHepHe 3aBAaHHA, AKe BMMara€ neBHoi KBanidikalii Ta
HaABHOCTI cneuianbHUX 3HaHb. Came TOMY 1iOro Hal4acTiwe gopyyaioTb ¢paxiBuam. OgHak, AK i B AeAKMX iHWWX BUMNagKax,
icHyloTb 6inbw NpocTiwi cnocobun, AKi AalOTb NPUGNN3HY OLiIHKY BeNMYMHU HeoOXiAHOI TeNNnoBOoi eHeprii i MOXyTb 6yTu

BUKOHaHi CaMOCTIIHO 3a CNPOLEeHNMN METOANKAMMU.

6.2 Po3paxyHOK Tern/jioHaBaHTaXeHb

e anropntm [o3BonA€ B3ATW [O yBarm BUCOTY CTeflb,
piBeHb KOMOPTY B 30Hi OManeHHs, a TakoX, Jy»ke npubnnsHo,
BpaxyBaTi 0CO6NMBOCTI camoi bygisni.

Bu3sHaueHHA TennoBuTpaT 6yaiBni YUepes oropodKyBasbHi
KOHCTPYKLUi

Q =k*S*AT

Je:

Q - TennoBuTpaty Byaisni, (Kkan / roa)

S - 3arasnibHa nioLa OropoA»KyBasbHOI KOHCTPYKLi, M2

AT - makcumanbHUI nepenag Mk TemnepaTypoto MoBiTPA
330BHi i BcepeaViHi NpUMiLLeHHA B 3umoBui vac, ° G

k - y3aranbHeHuin KoedilieHT Tennonepeaaui.

Came 3a gornomoroto KoeoiuieHTa k B po3paxyHoK i 3aknaga-
I0TbCA KOHCTPYKTMBHI ocobnusocTi 6yaisni. Leii koediuieHT
BPAaXOBYE TaK 3BaHWI PO3PaxXyHKOBUIN MOKA3HNK KOMMAKTHOCTI

OyqiBni, AKNIA BU3HAYAETbCA AK BiHOLWEHHAM CyMU BCiX Mowy,
BHYTPILIHIX MOBEPXOHb OropoAKyBa/IbHNX KOHCTPYKUIN Ao
CyMapHOro onasiosanbHoro 06'emy 6yaisni (M2/m3).

k =3 ..4-6yaisna 3 gowok (npnénunsHo signosigae R = 0.25 ~
0.35m2°C/B7);

k=2...3-CTiHKM 3 uernu B oguH wap (npnbnusHo Bignosigac R
=0.35~0.5m2°C/BrT);

k=1..2-cTiHa 3 uernu B aBa wapu (NpnbnusHo Bignosigae R =
0.5~ 1.0m2°C/B7);

k=0,4...0,6 - no6pe yTenneHa byaisna (R = 2,0 m2 °C/B)

Mpuknag po3paxyHKy:

Ona 6ygisni 10m * 15m * 2,7M 3aranbHa noLa oropoaKysasb-
HUX KOHCTPYKLN fOPIBHIOE

S=2*(10%15%2+10%2,7+15%2,7)=585 m%;

TennosuTpatu gobpe ytenneHoi 6yaieni 3 (k = 0,5) cknagyTb:
Q=0,4*585%(20-(-24)=10296 Bt=10,3 kBT

l HeatGuard
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Bu3HaueHHA TeryioBuTpaT 6yaisni Bifg BeHTURAL T

BeHTunAuia npusHaueHa gna 3amiHu 3abpyaHEHOro NoBiTPA
B MPUMILEHHi Ha yncTe. Butpatn Tenna Ha BEHTUNALIO BU3Ha-
YaTbCA 32 OPMYNo:

QB=VH * A * p * Cp (TBH- THap)

ae:
VH - 30BHiWHIN o06'em OGygisni, m3, BM3HauYaeTbcA 3a
6yniBenbHUMY JaHUMK;

A - HOpMOBaHa  KpaTHICTb OOMiHY MOBITPA B MKUTIOBMX
npumileHHax 1~ 1,5

P - WinbHicTb NoBiTPA = 1,2 kr / M3

Cp - TennoeMHicTb nosiTpa = 1 kI / M3 ,°C

TBH - cepenHa TeMnepatypa nosiTpa BcepeamHi oyaisni, °C
THap - po3paxyHKOBa TeMmrepaTypa 30BHilIHbOro nositps, °C.

6.3 Bnbip TennoBoro Hacoca

Mpw BuOOPI TennoBoro Hacocy MNOTPIOHO BpaxoByBaTU
HacTynHi dakTopu:

1. MakcmanbHe TennoBe HaBaHTaXKeHHA.

2. Po3paxyHKoBa Temnepatypa cuctemu onasieHHA.

Lle nos'azaHo 3 TMM, WO edekTBHaA pPobOTa TEMNOBOroO
Hacoca ONUCYETbCA TeEMMepPaTyPHUMU MeXKamm TENIOHOCIA Bif,
+30 no + 45 ° C. TakuM YMHOM TEMJIOBUI HAacoC cnif Bubnpatu
BMXOAAUM 3 HEOOXiAHOT TENNOBOT NOTY>KHOCTI MPUMILLEHHA Npw
TemnepaTtypi TEMNIOHOCIA B pexrmi edbeKTBHOI poboTH Tenso-
BOro Hacoca +45 °C.

Bu3Hauyaemo MmiHimanbHe i MakcMMasibHe TensoBe HaBaHTa-
KeHHsA:

Q=k*S*AT + QB

QmiH=0,5%585%(20-(+10))+1,35=3,69 kBT
Qmakc=0,5*585%(20-(-24))+5,94=16,24 kBT

Byayemo niHito npouecy

Ha rpadiky Temnepatyp Bigknagaemo touku 1 (+10; +30) i
Touka 2 (-24; +70). Lum Toukam BignoBifaTb MiHiManbHa i
MaKCMMasibHa TensioBe HaBaHTaxeHHA QmiH i Qmakc. byayemo

QBMUH= 405%1%1,2*1*(20-(+10)) = 4860 kIx/u=1,35 kBT
QBmakc= 405%1%1,2%1*(20-(-24)) = 21384 k[]>x/u=>5,94 kBT

Cknaswy pe3ynbTaTy, OTPUMAEMO HeOoOXiAHY NMPOAYKTUBHICTb
[pKepena Tenna Asia onaneHHA.

2Q=Q+QB=10,3+5,94=16,24 kBT

NiHito 1-2, WO XapaKTepU3ye 3aeXKHICTb HeobXigHOro Tenna Big,
TeMnepatypu HaBKOMMLLIHLOIO MOBITPA Ta TemnepaTtypwu
TEMOHOCIA.

3HaxoaQuMOo TOYKY GiBasieHTHOCTI

[na uboro Temnepatypy TeNJIOHOCIA 45 NPOEKTYEMO Ha fliHito
TennoBoi MOTY>KHOCTi 1-2 i oTpumyemo Touky 3. Llin Touui
BiiNoBiga€e 3HaYeHHA HeobXigHOI KinbKOCTi Tenna i Temnepary-
pU TEMIOHOCIA Ta HAaBKOJIMLLHBOrO CEpeaoBULLa.

IOna cucremu onaneHHAa +70 °C:
L1=100 mm;
L2=37mm;
Q3=((Q2-Q1)/L1)*L2=((16,24-3,69)/100)*37=4,64 kBT
3 Tabnuub NOTY)KHOCTEN TEMnoBUX HacociB BUOMPAEMO
HeoOXiAHUI TEeNMOBUIA HACOC 3 ypaxyBaHHAM 3anacy K= 1.15

QT1H= Q3*K =4,64*1,15=5,33 KBT

Llum ymoBam Bignosigae 30BHiWHin 6ok FDC 7TVNX:
Trenn. = +45 °C

Tnos=-3 °C

QtH=5,7 kBT

lpadik BMb6opy Tennosoro Hacocy HeatGuart B 3anexXHoCTi
Big, TemnepaTtypu cuctemu onaneHHs (30°C-70°C)

TemnepaTypa TenaoHociA

°C

30BHiILHA TeMMepaTypa



IOna cucremu onaneHHA +60 °C

L1=100 mm; QTH=Q3*K =6,4*1,15=7,36 KBT
L2=51Tmm;
Q3 =(Q2-Q1)/ L1* L2 =((16,24-3,69)/100)*51=6,4 KBT Linm ymoBam Bignosigae 30BHiwHin 6nok FDC100VNX:

Trenn.=+45°C
3 Tabnuub NOTY)KHOCTEN TEMnnoBUX HacocCiB BUOMPAEMO Tnos=-7 °C
HeobXigHUI TEMNOBUI HACOC 3 ypaxyBaHHAM 3anacy K=1.15 QtH =9,65 kBT

Mpadik BU6Opy TennoBoro Hacocy HeatGuart B 3aneXHOCTi
Big TemMnepaTtypu cuctemu onaseHHs (30°C-60°C)

Temnepatypa TennoHoCiA

10 5 0 5 10 -15 20  -25 oC

30BHiLWHA TeMMepaTypa

Ona cucremun onaneHHA +50 °C

L1=100 mm;

L2=74mm;

Q3 =(Q2-Q1)/L1* L2 =((16,24-3,69)/100)*74=9,3 kBT Linm ymoBam Bignosigae 30BHiwHin 6nok FDC125VSX:
Trenn.=+45°C

3 T1abnuub NOTY)KHOCTEN TEMmnoOBUX HacociB BUOMPAEMO TnoB=-16 °C

HeoOXifHUI TENOBUIA HACOC 3 ypaxyBaHHAM 3anacy K =1.15 QtH =10,5 kBT

QTtH=Q3*K=9,3*1,15=10,7

Mpadik BM6Opy TennoBoro Hacocy HeatGuart B 3aneXHOCTi
Bif, TemnepaTtypu cmctemm onaneHHs (30°C-50°C)

OC A

Temnepatypa TennoHocisA

I
! ' T T v T T T
10 5 0 -3 -5 -10 -15 -20 -25 °C

30BHiLWHA TemMMepaTypa

l HeatGuard
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7. FippaBniyHi cxemMu KoTeneHb 3 TEN/IOBUMMU
Hacocamu HeatGuard Mitsubishi

B KombiHOBaHMX CCTEMaX OMafieHHA TEMIOBUX HACOCIB 3 TPAANULIMHUMU KOT/IaMU MOXMBI 1B peXxumiu poboTu: GisaneHT-

HO-CNiAbHUI Ta 6iBaNeHTHO-MOCNIAOBHUN.

biBaneHTHO-CMiNbHUI peXxum

O3HAya€, WO 3arasibHa noTpeba B TennoBin eHepril
3abe3neyyeTbcA TENIOBMM  HACOCOM i  TpaauuinHUm
BOAOHArpiBawuMm Kotnom. BopgoHarpiBatounin  Koten
BUKOPUCTOBYETbCA AK JOMOMIXKHE AXKepeno Tenna.

YnpaBniHHA BCi€l0 CUCTEMOIO 3[INCHIOETHCA 3a [OMOMOIO0
KOHTpOsiepa TemnsIOBOro HacoCa, B 3a1eXXHOCTI Bif Temnepary-
pU 30BHILIHBbOrO MOBITPA, abo 3a po3knagom. TpaauuinHWUA
BOJIOHArpiBaunin KoTen NigKnyaeTbCa 4O KOHTaKTIB Tenso-
BOrO HaCOCy Ta [0 BNIaCHUX KOHTaKTiB KIMHAaTHOro TepmocTarTy.
[lo Toro yacy, Konu TennoBol NOTYXXHOCTi TEMSIOBOr0 HACcoCy
BUCTAYaEe ana 3abe3neyveHHA HeoOXiAHO! KiNbKoCTi Tenna,
TPagVLINHMIA BOAOHArPiBalOUMin KOTEN 3HAXOAUTBCA B PEKMMI
ouikyBaHHA. Konn noTyxHocTi TH He BucTauae, abo npwu
3afaHin TemnepaTypi HaBKOAMWHLOrO MOBITPA, TEnaoBUN
HaCoC AA€ CUIHaN Ha BMUKAHHA BOJOHArpiBayoro Kotna.

Toi B CBOK Yepry HanawTOBYETbCA HAa aBTOHOMHY pPOGOTY 3
ypaxyBaHHAM TemnepaTypu CUCTEMWU OMaNeHHA. Y TUMNOBMX
cxeMax 6iBaIeHTHO-CNINbHMX CUCTEM BBAXa€TbCA, WO Tenso-
BUI Hacoc 3ab6e3neuye Big 50 o 70% noTpeb ob'ekTa B TEni.
CymapHa TpmBanicTb pob0TM HacoCiB NPOTAroM OnasoBasbHO-
ro nepiogy CTaHoBUTb Bif 75 0o 92%.

biBaneHTHO-NOCNIAOBHUI peXXnm

nepenbavae, Wo TENIOBMIN HACOC NOCTayYa€ KOHTYPM OMnaneHHs
TENJIOM A0 MEBHOI TeMMnepaTypy 30BHILUHbOrO MOBITPA (TOUKM
6iBaneHTHOCTI). Micna Toro, sK TemnepaTypa 30BHiWHbOrO
MOBITPA ONYCTUTbCA HMXKYE 3a Lie 3HaUYeHHA, TeNNOBUI HAacoC
BiK/IOYAETbCA, | BOAOHarpiBatounn koten nokpmeae 100%
notpeby B Tenni. Taka cxema fobpe nigxoauTb ANA iCHyloUMX
CMCTEM PafiaTOPHOro OnaneHHs.

Hwukue npuBeaeHi rigpaBniuyHi cxemy KOMOIHOBAHUX CUCTEM OMANIEHHA 3 TEMMIOBMM HAaCOCOM Ta TPAAULINHNM KOT/IOM s Pi3HMX

pexxumis poboTu.

7.1 CxemMa MigKIOUYEHHs TeNM0BOro Hacoca HeatGuard Ao iCHYHUOI CUCTEMU OMafieHHs 3 rasoBUM
KOT/IOM 3 6iBa/IEHTHO-NOCNILOBHUM PEXMMOM Po6oTur

r IcHytoua KoTenbHs 1
OnaneHHs Tenna nignora

Harpis
rap.sonm ?\ I

| b
j 30BH. ONOK | [3308UM
ABTOMATVIKA | koTes]
Q'i
i%

BHyTpilWwHin 6nok
TEernnoBoro 1
Hacoca

30BHILLHIN 6510K
TENNOBOro Hacoca
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[laHy cuctemy MOXKHa BYKOPMCTOBYBATM B iCHYIOUMX MPUBATHUX OyAMHKaX 3 pafiaTOPHUM ONasiieHHAM, PO3PaxoBaHVX Ha BUCOKY
TeMnepaTtypy TEMIOHOCIA. 3a LJOMNOMOrO Takoi CXEMU MOXKIMBO 3MEHLLTY MaTeXi 3a onaneHHa B 1,5-2 pa3un. YnpaBniHHA CNCTEMOIO
BMKOHYETbCSA 3 My/bTa TEMIOBOrO HACOCa, a TaKoX 3a JOMOMOTOI0 HaNalUTyBaHHSA BlaCHUX NMapaMeTpiB ra3oBoro abo enekTpoKoTa.

Pexxum poboTur npu Takin cxemi - 6iBaneHTHO-NOCNIAOBHUIA.

7.2 Cxema niagknoyeHHs TennoBoro Hacoca HeatGuard 3 ra3oBvM KOT/IOM 3 6iBaNeHTHO-CMiNIbHUM/

6iBaNI€@HTHO-NOCNIAOBHNM peXXMOM poboTu

OnaneHHs Terna nignora

e ___4

30BHilWHIN 610K
TernoBOro Hacoca

XonopaHa Bofa

paTypHOIO CUCTEMOIO OMasieHHA Ta € HakbinbLl eHeproedeKkTB-
HOIO.

CurHan npo noTtpeby B Tenni HagxoauTb A0 perynaTopa
TENnJIoBOro Hacoca Bif [AaTuvKiB Temriepatypu TennoHocCis B
6ydepHin eMHOCTI. AKLLO TemnepaTypa TEMIOHOCIA Yy BEPXHil
YacTuHi BypepHOI EMHOCTI, AKa BUMIPIOETbCA AATUMKOM Temre-
paTypu, HUKYe HEeOOXiHOro 3HauyeHHs, BCTAHOBJIEHOIO Ha
perynaTopi TennoBoro Hacoca HeatGuard, To BKNOYa€eTbCA
TENnoBUN Hacoc. AKWO TemnepaTypa TEMIOHOCIA Yy BEPXHil
YacTuHi 6ydepHOT EMHOCTI, BUMIPIOBaHU AaTuuiK 1, He JOCArHe
NPOTArOM Yacy, BCTAaHOBJIEHOrO Ha perynAtopi TennoBoro
Hacoca  BCTAHOBMEHOrO  3HAaYeHHA, TO  BKJIOYMTbCA
BOAOHarpiBalounn Koten. [na uUboro perynatop TenjaoBOro
Hacoca uepes «CyXuii KOHTaKT» aKTUBI3YE pPerynsaTop Kotna.

biBaneHTHO-CMiNbHWI peXXM eKcryaTaLii TenI0BOro Hacoca
i KOTNa 3acTOCOBYETHCA ANA 36iNblUeHHA TennoBOI MOTYXKHOCTI
YCTaHOBKM, Ma€ OO6MeXeHHA AnA MaKCMManbHOI TemnepaTypu
nogaui TennoHocia - 55 °C. Tomy noTpibHO NpaBUIbHO BCTaHOBY-
T onantoBasnbHi rpadikm Ha pPerynaTopi BoAoHarpisaioyoro
KoTna.
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aHa cxema gobpe nigxoanTb Ana HOBOOYAOB 3 HU3bKOTEMIe- €pHa €EMHICTb B [JaHin cxemi € TrigpaBRiyHMUM
op oy, bydep P

po3ginioBayeM MiXK CUCTEMOIO CMOXMBAYviB Ta CUCTEMOIO
IXKepen Tenna.

Migirpis Bogn cuctemm MBI moxe 3giNcHIOBaTUCA Tenno-
BMM HaCcOCOM, ra3oBMM KOTJIOM Ta enekTpuyHumn TEHamu 3a
6a>kaHHAM. B AaHiil cxeMi 3aCTOCOBYETLCA CUCTEMA TEMTOBOTO
Hacoca Ta rasoBoro Kotna 3 60inepomMm HenpPAMOro Harpisy 3
2-mMa TennoobmiHHMKamu. Tpeba nam'ataTv, WO AAS TaKoi
cnucTeMm NoTpibHo, Wwob razoBuii Koten MaB GyHKL 0 poboTn
Ha 6ornep Bl Ta gatumk Temnepatypu 6onnepa. Tennosuin
HacoC MepekslYae 3a [OMOMOrol 3-x XO4OBOro KnanaHy
po60Ty Ha KOHTYp TernioobMiHHMKa 6onnepa B 3anexHOCTi
Bif HanawTyBaHb. 3a [OMOMOrOI KOHTpPONEepa TemnIoBOro
Hacoca MOXNMBO 3afjaTu npioputeT pobotu Ha Bl abo
onasieHHs, a Takox poboTy 3a po3knagom. 3a AOMOMOroio
perynatopa ra3oBoro KoT/a € MOXJIMBICTb NepioANYHO BUKO-
HyBaTW aHTMbaKTepianbHy 06pPO6Ky 6olinepa, migBuLLyloun
TemnepaTypy sule 70 °C.
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7.3 Cxema nigknoveHHA TennoBoro Hacoca HeatGuard ana nigirpisy 6aceiiHy Ta Bl

XonopgHa Bofa 30BHILHIN 610K

TErnjoBoOro Hacoca
P<iect — 8

lapsaya Boga BHyTpitwHiin 610K
TeMNNoBOro Hacoca
T Hacoc ‘ ) ﬁ
biBaneHTHWIM

LmpKynadii MBI e i
o onnep

‘Pm“ E

Ha 6acceitt
BO/la

0 P 0
= @ pa paa P
sy~ <7
= P ixg a2
PO3LIMPIOBaNbHUIA 6aK bydepHa emHICTb

[lo cucTemn BoAoNiAroToBKM

Lis cxema pobpe nigxoauTb Ana roTeNbHUX KOMMIEKCIB Ta BENNKUX XUTNOBUX OYAVHKIB, Ae € HeOOXiaHICTb MigirpiBy H6aceiHy Ta
NiAroTOBKYM rapaYyoi Bogu. B gaHii cxemi MOXIMBO HanalTyBaHHA po60TY TEMIOBOrO HACOCY B peXMMmi 06irpiBy 6aceiHy abo Bl 3a
npiopnTteTom abo 3a po3knafom. Hameuili nokasHUKY eHeproedeKTUBHOCTI L cMcTeMa Ma€ B TEMWI nepiog Poky. MNokasHmKM
eHeproedekTmBHocTi COP npu npaBunsHomy nigbopi TenoBoro Hacoca Ta TennoobMiHHOro 061agHaHHA MOXYTb focAarati 7-9.
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