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Mogean:

Cepuiinbiii HOMep:

He nomyckaetcs skcrutyaTanusi 000py10BaHus, HE CMOHTUPOBAHHOTO U HE MOJKIIOYEHHOTO
K CHCTEME B COOTBETCTBHUM C OTOBOPEHHBIMHM IIOJIOKEHUSMU HMHCTPYKIUH U TEXHHUYECKUMHU

YCIIOBUSIMHU.

CooTBeTCTBHE CTAHAAPTAM

Komnanus AERMEC rapanTtupyer COOTBETCTBHE HACTOALIETO0 000py10BaHUS TPEOOBAHUSAM
CIICAYIOIUX CTAHJAPTOB U perilaMeHTUpyrommx nokymeHtoB: 89/392/EEC, 91/368/EEC,
93/44/EEC, 93/68/EEC, UNI 9018, EN 60335-2-40 u EN 60204-1.

I'enepanbHbIil AUPEKTOP Alessandro MATURO

BaskHble 3aMedyanus

XpaHUTE HACTOSIIYIHO HHCTPYKLUMIO B CYXOM MECT€, HCKIIOUYAIOIIEM BO3MOKHOCTh
MOBPEXJICHHUS OpouItopbl. PekoMeHIyeMblii CpOK XpaHeHHsI MHCTPYKIMU — 10 JeT B COOTBETCTBUU
CO CPOKOM JKCIUTyaTaIlu 000pyT0BaHHUS.

TmarenbHO H3y4yWTe HACTOSIIIYI0 HHCTPYKLIHIO, oOpamasi oco0oe BHUMaHHE Ha
noJjio:keHus: noj pyopukamm «OnacHo» u «BHumanue». HecoOJ1ro1eHue cooTBeTCTBYHOIIUX
YKA3aHUH MOKeT NPUBECTH K M0JIOMKe 000py10BaHMs WM TPABMAaM IEPCOHAJIA.

B cnydae BO3HUKHOBEHHUS HEHCIIPAaBHOCTEH, HE ONHMCAHHBIX B HacTosIeld Opolrope,
obOpatutech k npeacTaButento kommannn AERMEC.

Komnanus AERMEC He HeceT OTBETCTBEHHOCTH 3a yIIepO, CBSI3aHHBIM C HEBEPHOU
JKCIUTyaTanueil o0opy/loBaHUS, a TaKKE€ YaCTHUYHBIM MJIM TIOJHBIM HapyLICHHEM IOJI0KEHUH

HACTOSIIEH MHCTPYKIIMH.



OBLUME CBEOEHUA
HA3HAYEHWE TMOPOMYAOYIEN

Cuctembl cepun SAP — 3TO0 THAPOMOAYIM C HAKONUTENbHBIM OaKkoOM, CYIIECTBEHHO
COKpaIlAIoIMe BpeMsl MOAAaYd BOJABI B THIPABIMUYECKYIO cucTeMy. CHUCTeMbl CHAaOXKEHBI BCEMHU
HEOOXOJMMBIMU THIPABIMYECKUMH H DIJIEKTPUUECKUMH YCTPOMCTBAMH, 00€CIEUYNBAIONIIMHU
(YHKIIMOHMPOBAHUE KOHTypa LUPKYJSIIMU OXJAXIECHHOH BOABL. OTH TUAPOMOAYJIH MOTYT
HCIIOJIb30BaThCS B COYETAHMM CO BCEMM MOJEISAMHU XOJIOAWIBHBIX MamnH komnanuu AERMEC.
Jlnst tTuapoMoyiel Bcex TUIIOpa3MepOB UMEETCS IIMPOKUI BBIOOP LUPKYJIISIIMOHHBIX HACOCOB. /(B
MepBbIE MOJIETM MOTYT OBITh CHaOkeHbl onHuUM wiau 1Byms (150) BomsHeIMEM Hacocamu. B
MOCJEIHEM CIy4ae MOXKHO C(OPMHPOBATH CHCTEMY C IMEPBUYHBIM KOHTYPOM LHPKYJISALMH,
OOCITy’)KMBAIOIIMM  XOJIOAWJIBHYIO MAIlMHY, W BTOPUYHBIM KOHTYpOM JJIsi BOJOCHA0)KEHUS
norpeOuTenei.

lMunpoMoaynan mpoxonaT LUK HMCHBITAHUM Ha 3aBOJE-U3TOTOBHUTENE M IOCTABISIOTCS B
IIOJTHOCTBIO COOpaHHOM BHJAE, 4YTO 3HAUUTENBHO YIPOILIAET YCTAHOBOYHBIE OIEpalud U

TEXHUYCCKOC O6CJ'Iy>KI/IBaHI/Ie.

OCHOBHbIE KOMIMOHEHTbI

1. HakonwurenbHbIi Oak 7. ABTOMaTHYeCKH BO3AYLIHBIN KiIamnaH
2. Hacoc 8. MecTo noAKIOUEHNs IPEHAXHON CUCTEMBI
3. BogasHo#t GuiabTp 9. KomMyTarmoHHBIH OJI0K
4. IapoBoii 3anOpHBIN BEHTUIIb 10. Kopmnyc ¢ Tpy6uaToit pamoit
5. VYcTpoHcTBO aBTOMaTUYECKOTO 11. PacmmpurenbHbiii 6ak
BOJOCHAOXEHUS 12. HeBo3BpaTHBIN KIlanaH

6. 3amurHbBI KIanag

SAP 0300




MMEOLWLMECA MOONDPUKALIUN

HNmerotcs TUAPOMOAYJIN CICAYOIMHNX TUIIOPA3MCPOB:

SAP 0075 - 0150 - 0300 - 0500 - 0501 - 0750 - 1000

OMUCAHUE KOMIMOHEHTOB

HaxkonurteabHblii 0aK
bak wu3roroBneH u3 craiu, CHAOXEH TEIJIOM3OJISIIIUEH W3 BCIIEHEHHOTO TMOJUYypeTaHa,
HAaHOCHMOTO HEIMOCPEJCTBCHHO Ha KOpIyC 0aka, ¥ 3alUTHBIM KOXXYXOM U3 TOGPHPOBAHHOTO

AJIFOMHHHUA.

Hacoc

Hacoc 1eHTpoOexHOro THMa C JIOMACTAMU U3 HEepiKaBeIollel cTaau o0ecreurnBaeT mojaavyy
BOABI B KOHTYp IUPKYJSAIUU M3 HakomuTenbHoro Oaka. Momenu emkocthio 75 u 150 1 umeror
HacoC BTOPUYHOI'O KOHTYpa U, KPOME TOTO, MOT'YT KOMILUIEKTOBATHCSI YCKOPUTEIIbHBIM HACOCOM JIJIsI
MoJauu BOJBI B MEpBUYHBIA KOHTYp. Moaenu emkocTthio 750 u 1000 1 cHaGXeHbI HACOCHBIMH

arperatamu TunoB L, M unu Q ¢ AByMs Hacocamu, pabOTarOIIMMU TapaJlIebHO.

Boasinoii puabTp
OunbTp 3a1EpKUBACT MEXAHHMUECKUE NMPHUMECH, COIAEpXkAlUecs B MOAABAEMONH B CUCTEMY

BOAC, U UMECT CBhEMHBIN CETYaThIN QJIEMCHT, 4TO obneryaer OYHCTKY cbI/mpra.

IllapoBoii 3an10pHbIH BEHTUJIb
3anopHbIil BEHTHIb NEPEKPHIBAET HACOC U MEPBUUHBIA KOHTYP BO BPEMs PEMOHTHBIX paboT

0e3 cauBa BOAbBI U3 CUCTEMBI.

YCTpoiicTBO aBTOMATHYECKOT0 BOJAOCHAOKEHUS
OTO YCTpPOWCTBO, BKJIIOYAIOIIEE MAHOMETP U 3alOpHBI BEHTHIb, OOecrednBacT
ABTOMATHUYECKOE 3aIlOJIHCHUE CHUCTEMBbl BOJOW, KaK IMPH TIEPBOM 3alyCKe, TaK M B MPOIIECCE

OKCILTyaTaluu.

3alIMTHBLIA KJIAaNaH
3amMTHBINA KJTamaH CIYXKHUT JUIS 3allUThl HAKOIMHUTEIbHONH CHCTEMBl OT W3JIUIITHE BBICOKOTO
JIABJICHUS, OH HACTPOEH Ha jaaBieHue 6 Oap u oOecmeduBaeT CIMB BOABI M3 0aka B JPEHAKHYIO

CUCTEMY.



ABTOMATHYECKHI1 BO3AYIIHBIN KJIaNaH

Krnaman pacronoeH B BEpXHEH yacTu 0aka ¥ peIHa3HA4YCH /I CTPABIMBAHMS BO3lyXa U3
TUAPABIMYECKON cUCTEMBI. MIMeeTcs 3amopHblid BEHTUIIb, UCIIOIb3YEMbIN IIPU 3aMEHE BO3IyIIHOTO
KJamaHa.
JApenaxuasi cucrema

JlpeHaxxHOe OTBEpCTUE PACIIONIOKEHO B HIYKHEH TOUKE HAKOMUTEIHHOro Oaka.

KomMyTanuoHHblii 010K
KommyTanoHHbIN OGJIOK COEPKUT CETEBOM TymOJiep, BCE yCTPONCTBA, HEOOXOIUMBIC IJIs
yopaBiieHus: paOOTOH Hacoca M 3alllUThl CHUCTEMBI, a TaK)K€ KOHTAKThl ISl MOJKIIOYCHUS

COCANMHUTCIBbHBIX KaOeJeH.

Kopnyc n Tpy6uarasi pama

Kopmyc ruapomMoaynsi U3roTOBIEH W3 OLIMHKOBAHHOM JHMCTOBOM CTalld C MOKPBITHEM U3
BHOKCHI[HOﬁ CMOIJIBI, YTO O6CCH€‘-II/IB3.CT BBICOKYIO CTOP'IKOCTB CUCTEMBI K BOBHGP’ICTBHIO IIOI'OAHBIX
¢dakropoB. Hanmmume pa3nnyapIXx MoauuUKanuii 00ecredynBaeT COBMECTHMOCTb HAKOMHTEIEH C
XOJIOMWIBHBIMA ~ MaliuHaMmu, npou3BoguMbiMu  kommannen AERMEC. CoBmectumMocTb
XOJIOMUIBHBIX MAIIMH W HAKOMUTENbHBIX CHCTEM pa3jHYHbIX THUIIOPA3MEPOB YyKa3zaHa B

MIPUBOIUMOM HUXKE TaOJIHIIC.

PacmmpurenbHblii 0ak

Bak nuadparmMeHHOro THIIA C HAJTyBOM a30TOM I0/1 AaBJICHHEM.

HeBo3BpaTHblii KiIanaH

O6ecneunBaeT MPOTOK BOJBI TOJIBKO B OJIHOM HAaIPaBJICHUU.

Tensionsonsuus ruApaBINn4ECcKOro KOHTypa
Ternons3onmAnyss U3 BCIEHEHHOIO IIOJMYpPETaHa C 3aKpPbhITBIMUA IOpaMU IPEHSATCTBYET
o0pa30BaHMIO KOHJIEHCATa MPU MUPKYJISIUN OXJIAXKACHHON BOJIbI U YMEHbBILAET TEIJIOBbIE MOTEPU

pu paboTe C HArpeTOi BOJIOH.

3amuTHBIE YCTPOHCTBA
OTH yCTpoiCcTBa rapaHTUPYIOT MPABUIBHOCTh (PYHKIIMOHUPOBAHUS CHCTEMbl U 3aLUILIAIOT

€€ B CJIyuyae BOZHUKHOBEHUS HEMCIIPABHOCTEN. 3alIUTHBIE YCTPONCTBA BKIIIOYAIOT:

® pa3MBbIKaTeNb LEeNH MUTAHU HAcOCa,
® 3AIIMTHBIN KJIanaH (HACTPOCHHBIN HA JaBieHue 6 0ap);
e TyMOJIep OTKIIOYEHHS MTUTAHUS.



AOMNOJNIHUTENIbHOE OBOPYAOBAHUE

JuekTpoHarpeBareb RX

HarpeBarenr ¢ apMHpPOBaHHBIM pE3UCTOPOM CHAOXEH BCTPOCHHBIM PETyJIUPYyEMBIM
TEPMOCTAaTOM. Y CTAHABJIMBAECTCS B CIELMAIbHO MPEAHA3HAYEHHOM Ui 3TOT0 MECTE C ra30BbIM
coenuHeHneM pasmepa 1 /4”7, CiaykuT Juisl IpeloTBpAIleHUs 3aMep3aHusl BOAbl B HAKOIUTEIbHOM

0ake B 3UMHEE BpCMm.

Bubpousoaupyrommue onopst VT
B koMIIEKT BXOJAT YeThbIpe BUOPOU30IUPYIOLIUE OMOPHI, MOHTUPYEMBIE B HIDKHEH YacTh
pambl Kopiyca ruapomMoayiisi. OHu 00ecreunBarOT 3HAUUTENBHOE YMEHBIICHHE YPOBHS BHOpaIuii,

CO3aaBaCMbIX pa60TaIOH_[I/IM HaCoOCOM.

TABJIMLIA COBMECTUMOCTWU AOMNOJNTHUTENIbHOIO OBOPYAOBAHUA

Moaeas RX VT 2 VT8
SAP 0075 - 0150 v v
SAP 0300 - 0500 v v

SAP 0501 - 0750 - 1000 v v

TABJIMLUA COBMECTUMOCTU TUNMOPA3MEPOB
SAP 0075 0150 0300 0500 0501 0750 1000
NBW 142 - 202 v v
NRA* v v
R 05
R 06
R 07 (cTaHIapTHAa#A MOIH)HKALIHA)

R0O7A-H
R 08
R 10
R 12

ANANAN
ANANAN

AYANANAN

(*) = Beicota ruapomonyieir SAP 0300 — 0500 ¢ omopamu VT2 1 XONOJMIBHBIX MalllUH CEPUU

NRA ¢ onopamu VT3 otnuuaercst Ha 10 MM.



TEXHUYECKUE XAPAKTEPUCTUKH

Mogeas SAP 0075 0150 0300 0500 0501 0750 1000
EMKOCTE I 75 150 300 500 500 750 1000
EMKOCTE pacIINpHTEIEHOTO §aka I 8 12 18 24 24 18x2 18x2
Hannye pacompHTensHOTO §aka dap 1,5 1,5 1,5 1,5 1,5 1,5 1,5
Hactpoiika 3alIITHOTO KIalaHa Gap 6 6 6 6 6 6 6
Tun tpyGoNpPOBOIHEIX COeNHHEeHHIT (1) F F F F F F E
Pasyep TpySONPOBOIHEIX COSNMHEHNIT (1“3.‘3(:)}3 0¢) 1" 1/4 17 1/2 2" 2" 1/2 2" 1/2 3" 3"
MOITHOCTE 3MEKTPOHAT PEBATENA Bt 500 500 500 500 500 500 500
BEICOTA MM 1000 1000 1650 1650 1968 1968 2049
Pazmepel MIIPHHA MM 1000 1000 1100 1100 1550 1550 2200
rTyGIHA MM 700 700 1100 1100 1000 1000 1000
Macca (Gez BOIEI) KT 120 135 190 230 310 400 445

Jaexrtponutanne: 400 B, tpexdasznoe + HeiiTpainb, 50 I'n (= 10%)
(1) F = oTBepcTHe ¢ pe3b0oil

BblIBOP MOAEJN

B Tabnume A ykazaHo sHepromoTpeOJeHHe HAacoCOB paznuyHoro tuma. B Tabmuie B
MEPEYHCICHb BO3MOXHbBIE KOMOMHAIIMK THIPOMOJIYJIEH M HAacOCOB, a TaKKe yKa3aHO IOJTHOE
SHEpronoTpedIeHue ruaApoMoayieii. Tunopa3smepsl HACOCOB 0003HAYAIOTCS OYKBaMHU JIATUHCKOTO
andasuTa, mepBas U3 KOTOPHIX YKa3bIBa€T MOJENh Hacoca MEPBHUYHOTO KOHTYypa, a BTOpas — THUII
Hacoca BTOPUYHOTO KOHTYypa. B ruapomoaynsx SAP 0300 — 0500 — 0750 - 1000 6ykBa S o3Havaer
HAJIMYHE JTOTIOJIHUTENFHOTO HAacoca TOTO K€ THMA, YTO M HAacoc, 0003HAYaeMbIid TIepBOW OyKBOM.
ByxBa Z yka3bIBaeT Ha OTCYTCTBHE HAcoca.

B Tabmumax 1, 2, 3 u 4 npuBeAeHb 3HAYEHHS JaBIICHUS, Pa3BUBAEMOr0 HACOCAMHU IPHU
pa3NUYHBIX 3HAUYEHUSX pacxona Boabl. B Tabmuie 5 mpuBeneHbl 3HAUEHUS MaJCHUS JaBICHUS B
runpomoayisix SAP; nns pacuera pa3BMBaeMOro B CHUCTEME JaBJIEHUS 3TH 3HAUEHUS CIETYyeT
BBIYECTh W3 JaBJieHUs, obecrmeunBaemMoro HacocoM. B Tabmumax 6, 7 u 8 mpuBEACHBI CXEMBI
MOAKIIOYEHUSI THAPOMOJIYJIEH K CUCTEMaM C OAHUM M IByMsI KOHTYpaMU HUPKYISLUH.

B Tabmuue D yka3zaHbl 3HAQ4€HUS MAaKCHMAJBHO JOIMyCTUMOTO MeEpenana BBICOT MEXIY
pa3iauuHbIMHU 3yeMeHTaMu cucteMbl. Tabmuma C colep)kKUT JaHHbIE O MaKCHUMaJbHOW €MKOCTH

CUCTEMBbI, IOMyCKalolllel MPUMEHEHNE CTaHIaPTHOTO PACIIUPUTEIHHOTO OakKa.



IIpumep BbIOOpa MOTEIHN

[Tpumenenne rugpomMoayisi 0COOEHHO IOJE3HO B TEX CIydasX, KOIAa €MKOCTb CHUCTEMBbI
He/loCTaToyHa JUIsl oOecredeHus TEIUIOBOM HHepuuu, HeoOXxoaumoll st 3¢ dexkTuBHON
OKCIUTyaTallil  XOJOAWJIBHOM MamuHbl. J[ng OLEHKM MUHUMAIbHOH €MKOCTH CHCTEMbI
MCTIOJB3YeTCs cienyromas popmya:

KonudecTBo BoibI (B TUTpax) = (X071010TMPOU3BOAUTEILHOCTE (KBT)) /
UYucno cryneHei peryJupoBKY NpOU3BOAUTENbLHOCTH) X 15 — 20.

[TpennonoxumM, 4To UMEETCsl CUCTEMA OXJIAKACHUS BOJBI U XKEJaTeJIbHO CHAOAUTh XOJIOAWIBHYIO
MalllMHy HAaKOMUTEJIbHBbIM OakoM. Pacder momHOW €MKOCTH CHCTeMbl (BKJIOYas TPyOOIPOBOJBI,
TEINIOOOMEHHUKH, BEHTHIIU U T. 11.) AaeT 3HayeHue 200 TuTpoB, a HEOOXOIUMOE JaBJIECHUE HAOpa
cocraiuseT 38 klla. XonoaunpHas MaliMHa UMEET CIAEAYIOLUE XapaKTEPUCTUKHU:

- XOJIOIONIPOU3BOAUTENBHOCTh = 58,5 KBT;

- YUCJIO CTYIIEHEHN PeryIupoBKU = 2;

- HOMUHAJIbHBIN pacxona Boabl = 10000 n/4gac;

- IaJICHUE AaBJIECHMsI B UCIIapUTENIE IIPU HOMUHAJIBLHOM pacxoze Boabl = 35 klla.

B cooTBeTcTBHM C yHOMSIHYTOW BBIINIE (HOPMYJIOH MHHUMAJIbHAs €MKOCTh CHCTEMBI COCTABIISICT
Crom = (58,5 /2) x 18 = 526 nutpos. [Toaromy TpeOyeTcst TOMOTHUTEILHBI 00HEM BOJIBI, PABHBIN
526 — 200 = 326 nuTpOB, UTO COOTBETCTBYET XapakTepucTukam ruapomoaysiss SAP 0300. CornacHo
Tabmuue 5 magenune naBiaeHue B cucteMe cocrapiser 18,5 xlla mpu pacxoxe Boasr 10060 n/gac.
JlaBieHue, KOTOpoe TOJDKEH 00ecreuynBaTh HACOC MPU TaKOM PacXojie BOJBI, AaeTCs CyMMoOl 38 +
35+ 18,5=91,5 klla. B coorBercTBuu ¢ Tabnwuieii 2 BiOupaercs Hacoc Tuna F.

Teneps HYKHO ONpPENETUTh EMKOCTh M JIaBJIICHHE HAJIyBa pacliupurensHoro 6aka. [lycts
BBICIIIas TOYKAa CHCTEMbI pACIOJIOKE€HAa Ha BBICOTE 7 M OT YpPOBHS YCTaHOBKH XOJIOJAWUJIBLHOM
MaluHbl. XapaKTePUCTUKH PACIIUPUTEILHOTO 0aka COIep:Karcs B COOTBETCTBYIOIIEM CTOJIOIE
Tabmuuer C, B KOTOPOM HYKHO HAWTH BEJIMYMHY, OJNMKAWIIYI0 K 3HAUEHHUIO Tepernaja BBICOT B
cucteme. [Ipenmonoxum, 4To Mbl HaxoAUMCSl B cutyanuu (1), To €cTb, B KOHTYpE HHUPKYJIUPYET
TOJBKO OXJIaKAeHHas Boja. Torna nomyyaercs 3Hauenue 1509 nutpos. [lockonbky Halia cucrema
uMeeT eMKocTh Bcero 500 IUTPOB, TaKOro pPAcCIIUPUTETHHOrO Oaka BIOJHE JOCTATOYHO IS
KOMIICHCAIIMM TEIUIOBOIO0 PACIIMPEHUsT BOJbI M CTAaTUYECKOTO [IABJICHUSA, OIPEAeIIeMOro
MepenajoM BBICOT B CUCTEME.

Ecnu, HampoTuB, B KOHType LMPKYJIHPYET Harperas BOAa, Mbl HaXOAHUMCSA B CHUTYallHH,
Onmu3Koii K cutyanuu (3), ¥ CTaHJAPTHBIM PACHIMPUTENbHBIN 0aK JOCTATOYEH JUIIb AJS CUCTEMbI
emkocTeio 371 nutp. B 3TOM cCiywae TpeOyercss AONOIHUTENBHBIA paCIIUPUTENBHBIA Oak
cootBercTByromero oonrema: 500 — 354 = 146 nutpoB. Cormacno Tabmune D nHeobxommmoe

JaBJIEHUE HaJlyBa PaCIIMPHUTENBHOrO 0aka cOCTaBUT Puamrysa = 7/ 10,2 + 0,3 = 0,98 Oap.



PABOYME YCNOBUA

['uagpoMonynu B CTaHAAPTHOM KOH(PUIypallMd paccuuTaHbl Ha paboTy ¢ BOJOM,
MHMHHUMaJIbHas TeMmneparypa Kortopoil cocraBiser 4°C (mo — 6°C mpu IpPUMEHEHUH pacTBOpa
[JIMKOJIs), a MakcuMajbHas Temiieparypa pasHa 85°C. MakcuManbHOe pabouee JaBjeHHE B
cucteme cocrapisier 6 Oap. 3HaueHHs MaKCHMaJIbHOIO M MHUHUMAIBHOIO pacxoja BOIbI IS
ruapomonayieit SAP ykazanbl B TaOnuiiax ¢ JaHHBIMU O MaJeHUU JaBieHus. JlanHueie o paboTe mpu

3HaYeHusnx Temneparypsl Huke 4°C npusenensl B Tabaune C.

Tabauua A. JHepronorpedeHne HACOCOB.

Hacoc A B C E F G H L M N P Q

MaKCHMATBHEIT . . .
TTOTpeGIAeMET TOK A 05 069 1,1 1,6 1,9 2,8 3.6 5,6 7,2 2,6 4,4 8,8

ﬁ'@%@%ﬁ%ﬁﬁ“nomom Bt 275 330 614 895 1070 1550 2050 3100 4100 1470 2600 5200

UHCIo HAacOoCOB 1 1 1 1 1 1 1 2 2 1 1 2

Taoauua B. Bo3aMo:xHbIe KOMOMHAILIMH HACOCOB.

SAP 0075 SAP 0150 SAP 0300 SAP 0500 SAP 0501 SAP 0750 SAP 1000
AC AC cz FZ FZ FZ LZ
AE AE Cs FS FS FS LS
AF AF EZ Gz GZ GZ MZ
AZ AZ ES GS GS GS MS
BC BC FZ HZ HZ HZ NZ
BE BE FS HS HS HS NS
BF BF 7z PZ PZ LZ Q7
BZ BZ PS PS LS Qs
ZC cC 7z 7z MZ 7z
ZE CE MS
ZF CF NZ
7z cz NS

EC Qz
EE Qs
EF PZ
EZ PS
FC 7z
FE
FF
FZ
zC
ZE
ZF
7z

L = cucrema ¢ 1ByMsa Hacocamu

M = cucrtema ¢ IByMsl HacocaMu

Q = cucrema ¢ IByMs HacocaMu

S = cucrtema c pe3epBHBIM HACOCOM

Z = cucrema 0e3 Hacoca

[lepBast OykBa = IEpBUYHBIN KOHTYP

Btopas 6ykBa = BTOpHYHBIA KOHTYP

B03M0:KHBI TOJILKO YKa3aHHbIE B Ta0JIMIle KOMOMHALIMH.
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AOABJNEHUE HANOPA

Ta6auna 1. /[aBaeHne, pa3BHBaeMoe HACOCAMH.
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Hacocr! A (onHOCKOpOCTHOIL) 11 B3 ¢ mepermoderiieM ckopoceTeil (1V = MUHNMATEHAA, 2V = CpelHAd, 3V = MaKCHMAalTbHad)

Ta6auna 2. /laB1enne, pasBHBaeMoe HACOCAMH,
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Ta6amna 3. /laBieHne, pa3BHBaeMoe HacOCaMH,

klla 240
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Ta6auna 4. TaBi1eHHe, pa3BHBAEMOE HACOCAMH,
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NAOEHUE OABJIEHUA

Tadauna 5. IlageHne naBacHHS.

klla 60
1 E
50 B // A= SAP 0075
KRV ) 2
YRR .
30 E= SAP 0750
] f/ / / SAP 1000
20; // // //
103 "/ ///’/

0 5 10 15 20 25 30 35 40 45 50 M™/gac
Pacxon Boanl

IIpuBeneHHble 3HAYCHMS MNAJACHUS JABICHHUS OTHOCITCA K HauMeHee OJaronpusATHOMY CIlydaro
(BKIIIOUAs MaJieHHe JaBJIEHUS Ha BXOJIE M BBIXO/IE€ CUCTEMBI, B CUCTEME LIUPKYIISILINH, B GUIBTPE U B
MHBIX ycTpoiicTBax). Tosbko maaeHue qaBieHus B GUIbTpe cocTaBiseT okono 50% Bcex norepsb. B
clly4ae JIByX KOHTYpPOB IMPKYJSILUU HAcOoC, HE MOABEP)KEHHBIH MAaJEHHUIO JaBleHUs B (UIbTpE,
BbIOMpPAETCs, UCXOI U3 NaJleHHs AABJIEHHsI, PABHOTO IOJIOBUHE 3HAYEHUS, JAaBAEMOro IrpapuKaMH.
Pacnonoxenue GuiabTpa 3aBUCUT OT MOAETH ruapomonyist: B Moaensax SAP 0075 — 0150 ¢unstp
pacIioyio’keH 0 Hacoca, HArHEeTAaloUIero Boly BO BTOPUYHBINA KOHTYp (cM. Tabmuiy 6); B Moaemnsix
SAP 0300 — 0500 — 0501 — 0750 — 1000 ¢uIBTp pacmoNOkeH T0 Hacoca KOHTYpa IHPKYJISIIUN

XOJIOAWJIBHOW MamuHbl (cM. Tabmuipl 7 u §).
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KOH®PUT'YPALIUA KOHTYPOB LIMPKYIALIUN

Tadanna 6. IlpavepHble cXeMbl HOIKIOYEHAS TPYOONPOBOIOB.

OIHH KOHTYpP

SAP 0075
AT

bt - =D

Y _ Q
77—

K KOHTYDY UPKYIIAIIHE BOJEL

-

I~ ®
T XomoaunbpHaA MalllifHa -
4 3 lif—d—‘u TeIIOBOIt Hacoc

[3=)
[OmR)

XoIoauIbpHaA MallliHa -
TellIOoBOIf Hacoc

I
]
]

SAP 0150

2

i/ \

K KOHTYDY IHPKYIALNI BOOE —<

)
L

-
SAP 0300/0500/0501/0750
T Ty
10 <1 T
2 .
XomomimsHAA MAaIIHHA -
TEII0BOII Hacoc
3 i a o
: Q
77—\ -

K KOHTYDY IHPKYIIALII BOJBI —ef

-

SAP 1000

XomomimbHaA MaIIlHa -

« w
TCILIOEOH Hacoc

7\ =

K KOHTYDY LIHPKYIALINI BOIBI

W N =

-

14



—

\

AE = 3JICKTPOIINTaHHE

GC = 110Ja4a BOObI
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Tadanna 7. IlpuMepHBIe cXeMbI MOIKIIYeHHAS TPYOOIPOBOIOB.

JBa KoOHTYpa
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MAKCUMAJIbHAA EMKOCTb CUCTEMbI

B npuBommMmoii HWKe Ta0NMIE yKa3aHbl 3HAYCHUS ~ MAaKCHUMAaJIbHOM  €MKOCTH
THJIPABIMYECKON cHCTeMbl (B JIMTpax), COBMECTUMOW CO CTaHAAPTHBIMU PACIIUPUTEIHLHBIMU
Oakamu. [IpuBefcHHBIE BEJIMYUHBI COOTBETCTBYIOT TPEM 3HAYCHUSM MaKCUMaJIbHOW U
MUHUMAJIBHOH TemrepaTypel. Eciim mpu paboumx ycinoBusSX 3((EKTHBHAS €MKOCTbh CHCTEMBI
(BKJIIOYAash ~HAKONUTENbHBIM  0ak) MPEeBOCXOAUT yKa3aHHY0 B  Tabnuie, HeoOXxoaum
JIOTIOJIHATEIBHBIN PaCIIUPHUTEIbHBIA 0aK ¢ 00bEMOM, OTBEYAIOIIMM PEaJbHOW €MKOCTH CHCTEMBI.
HwxHss 9acTh TaONHIBI OTHOCUTCS K pabOYMM YCIOBHSM, TPEOYIOIIMM MPUMEHEHHS PacTBOpa
rikoias. COOTBETCTBYIOIIME 3HAUCHUS IOJMYyYalOTCS YMHOKEHHEM HOMHHAJIBHBIX 3HAYCHHIA,

ykazaHHbIX B Tabnune C, Ha MonpaBOYHbIE MHOKUTENH, COJIEpKalIecs] B HIXKHEH Ta0nuiie.

Taoaunma C
Tun cucremsl (Tad. D)
Moaean A(H=30n) A(H=25Mm) A(H=20 M) A(H=15 M) B
(1) 411 485 556 631 670
SAP 0075 (2) 185 218 250 283 301
(3) 96 114 130 148 157
(1) 617 727 834 946 1006
SAP 0150 (2) 277 326 375 425 452
(3) 145 170 196 222 236
(1) 926 1090 1251 1419 1509
SAP 0300 (2) 416 490 562 637 678
(3) 217 256 293 333 354
(1) 1234 1454 1669 1893 2011
SAP 0500 (2) 554 653 749 850 903
(3) 289 341 391 444 471
(1) 1234 1454 1669 1893 2011
SAP 0501  (2) 554 653 749 850 903
(3) 289 341 391 444 471
(1) 1851 2181 2503 2839 3017
SAP 0750 (2) 831 979 1124 1275 1355
(3) 434 511 587 665 707
(1) 1851 2181 2503 2839 3017
SAP 1000 (2) 831 979 1124 1275 1355
(3) 434 511 587 665 707
(1) Oxmaxnenmue: (2) Harper (TeIUIOBEIE HACOCEHI):
MaKCHMaTbHAd 1 MIHHMATEHAA TEMIIEPATVPa BOIE MaKcHMAaTbHaA H MHHHMANBEHAA TeMIepaTypa BOIE
40 °C 14 °C COOTBEICTBEHHO. 60 *C 14 °C COOTBETCTBEHHO.
(3) Harpee (Soitep):
MaKCHMalTBHAA 1 MIHHMATEHAA TEMIIEPATYPA BOIE
85 °C 14 °C COOTBETCTBEHHO.
KOH]{GHTD&HHH . Teyneparypa soaut *C MonpaBo9IHLIH MHOKHTETE HoMHHAIBHEIE VC.TOBHA
[JIHRO.A MAKCHMAJIBHAS  MHHHMA/ILHAA
10% 40 -2 0,581 (1)
10% 60 -2 0,748 (2)
10% 85 -2 0,861 3)
20% 40 -6 0,551 (1)
20% 60 -6 0,706 (2)
20% 85 -6 0,815 3)
35% 40 -6 0,516 (1
35% 60 -6 0,667 2)
35% 85 -6 0,776 3)
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HAOOYB PACLUMPUTEINIBHOIO BAKA

CrangapTtHoe JaBleHHE HaJayBa pacHIMpUTENbHOrO ©Oaka cocraBiaser 1,5 Oap.
HeO6XOIII/IMOe S3HAYCHHUC JaBJICHUSA HaJAyBa OIPCACIACTCA MAaKCUMAJIbHBIM IIEPCIIaloOM BBICOT B
cucteMe (CM. pUCYHOK). MakcuManbHOE 3HaUYC€HUE 1aBJICHUsI cocTaBisieT 6 Oap. JlaBieHue HaaayBa
B CHCTEMax pPa3HOro TUIA MPUHUMAET CIEAYIOIIUE 3HAUCHHUS:

e cuctemsl Tunma A = H (m) / 10,2 + 0,3;

° cucteMsl Tuna B = A0CTAaTOYHO CTAHAAPTHOI'O 3HAYCHU A NABJICHUA.
Ecau pacuer nmaer 3HaveHwe, MeHbliee crtanmaptHoro (1,5 6ap), TO HUKAaKMX W3MEHEHUN HE
TpeOyeTcs. Y0eauTech, YTO KOMIIOHEHTHI KOHTYpPa, PAacCHoJiOKeHHble Ha HUKHEM YPOBHe,

CIIOCOOHBI BBIACP/KATH MMOJTHOEC JaBJICHHUE BOAbI B KOHTYPE.

Haaays pacIIHPHTEIRHOIO 0aKa
AMH=30M) AMH=25M) AMH=20m) AH=15Mm) AH=10M) AMH=5m) B
Gap 3,2 2,7 2,2 1,7 = = =

B cuctemax THIOB B HiIH A (¢ mepemaaoM BeICOT 12,25 M H/IH MeHee) CTAHIAPTHOE 3HAYEHHE
JaBj1eHHA (1,5 dapa) He TpedyeT H3IMEHEHHH.

(A) e
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YCTAHOBO4HbIE OMNEPALUA

TPAHCIMOPTUPOBKA
[Ipu tpancnoptupoBke u noaveme rugpomoaynein SAP 0075 — 0150, SAP 0300 — 0500 —

0501 - 0750 u SAP 1000 cnexgyetr pyKOBOJACTBOBAThCS MPUBEACHHBIMU HUXE pucyHKkamu A, B u C
cooTBeTcTBeHHO. [logpemHast ckoba (puc. B) BXOAUT B KOMIUIEKT MOCTaBKU THIPOMOIYJISL.

IIpn mogbeMHBIX ONEPANUSAX HAKONMUTEJIbHBIN 0aK He 10JI2KeH ObITh HAIIOJIHEH BOIOI1.

MECTO YCTAHOBKMU

I'mapoMonynp MOXKET yCTaHABIMBATBHCS KAaK BHYTPH, TaK M BHE NOMEIICHMs. B nocienneM
cilydae He TpeOyeTcsl HUKAaKUX 3alIUTHBIX COOpYKeHUH. MecTo yCTaHOBKU BHIOMPAETCS TaK, YTOObI
[0 TMEPUMETPY CUCTEMBI OCTABAJIOCh CBOOOJHOE MPOCTPAHCTBO, HEOOXOAUMOE JUIsl TEXHUUYECKOTO
oOCITy’)KUBaHUsI M pPEMOHTa (CM. HIKe). YOeauTech, 4TO OCHOBAHHMEe, Ha KOTOPOM
NPeANo/araercs YCTAHOBUTb THAPOMOIYJb, MOXET BbIIEep:KaTb BeC CHCTEMbI €

HANOJJHEHHBLIM 0aKOM.
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NOAKNIOYEHUE TPYBONPOBOOOB

B Tabmumax 6, 7 u 8 mpuBeneHb HEKOTOpPHIE BO3MOXKHBIE KOH(PHUTypaluu KOHTYPOB
UUPKYJAUUU. J{lnaMeTp coelMHUTENbHBIX TPYO YKa3aH Ha CXeMax ¢ pa3MepaMu THIPOMOTyJIEH.

Pexomenayercs npuMeHEHHE CIEAYIOUIMX 3JIEMEHTOB THIPABIMYECKOI0 KOHTYpa:

e TruOKHE COENUHUTENbHBIE S3JEMEHTHI, CIIOCOOHBIC BBIIEP)KATh JaBIECHHE B CUCTEME U
CHIDKAIOIIME YpOBEHb BUOpauii Tpy6onpoBo1oB (1);

® [IEPEKPbIBAEMbIE BPYUYHYIO 3allOpHbIE BEHTUJIM MEXKIYy THIPOMOIYJIEM U KOHTYpPOM
HUPKYJSALIUY, YMIPOLIAIOUIME TEXHUYECKOe OOCITyKMBAaHHE CHUCTEMBbl M HCKIIIOUYAIOIIUE
HE0OXOIUMOCTD TMOJIHOTO CIIMBA BOAKI (2);

® JPEHAXHbIA BEHTWIb, PACHOJIOKEHHBIA B HM)KHEN YAaCTU CUCTEMBI U CIIyKalllUK JUJIs CJIMBA
BOJIbI BO BpEMs IIPOCTOSI TUAPOMOAYJIS (Harpumep, B 3uMHuUM nepuon) (3);

e BOIsHON HunbTp (4).

IIpumep BO3MOKHOI KOH(PUIYPALHH CHCTEMbI

==

y

)

éégﬂ

o>

Q

AJNIEKTPOMOHTAXHbIE PABOTbI

I'magpomonynu TOCTaBIAKOTCS € IMOJHOCTBIO TOTOBOM K JKCIULyaTallid BHYTPEHHEHN
poBOAKOM. {7151 3amycka cUCTeMBbI K HEel TOCTaTOYHO MOJAKJIIOUUTh JIMHUIO MUTaHUs (HalpshKeHHe
230 B, omnodasnoe, 50 I'), o60pyaoBaHHYIO 3alIUTHHIMA YCTPOMCTBAMHU U pa3MbIKATEIIeM IICTIH
(3T0 MOXeT OBbITh OOBIUHBIN CETEeBON TyMOJIep — CM. DJIEKTPOCXEMBI, MPUBOIUMBIE HUXke). Ecnu
TUAPOMOJIYJIb TOAKIIOYACTCS K XOJIOAMIbHON MaivHe, pousBoaumoint komnanueir AERMEC, To
Ha MMEeYaTHOM TIaTe XOJIOAUILHON MalIMHBI MOKHO YCTaHOBUTH KOMaHIHOE ycTpoictBo MPO (230
B, 50 I'm). Bce anekrpoMoHTakHBIE PaOOTHI JOJDKHBI COOTBETCTBOBAThH JICHCTBYIOIIUM TPaBUIaAM

TEXHUKU 0€30IIaCHOCTH.
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TEXHUYECKOE OBCITYXXUBAHUE

I[J'IH IIOBBIIICHUA 3(1)(1)CKTI/IBHOCTI/I pa6OTBI TruapoMoayird  ClIeAyeT MNEpUOAUYCCKU

MMPOU3BOAUTH OYUCTKY CCTHATOI'O (I)Hanpa.

SKCNNYATALUA rnapomMoayns

Ecnu cucrema He SKCIUTyaTUpyeTCs B 3UMHHUN MEpUOJ, BOJAa B HAKOMHUTEIHLHOM Oake u
TpyOOIIPOBOJIaX MOXKET 3aMEP3HYTh, YUTO MOXET IMPUBECTH K MOJIHOMY BBIXOAY CHCTEMBI U3 CTPOSL.
NmeeTtcs HECKOIBKO CIOCOOOB MPETOTBPAIIEHHS TAKUX ITOJIOMOK.

e MOXXHO HOJHOCTHIO CIUTh BOJLY M3 CHCTEMbI B KOHIIE CE€30HA, a B HayaJle CJEIyIOLIEro
Ce30Ha CHOBa 3alOJHUTH €€ BoAOH. [Ins 3TOro B KOHType LMPKYJSIIMU JODKEH OBITh
CHaO>XeH CIMBHBIM OTBepcTHEM. B HHMIKHell YacTH HAKONMHUTEJIHLHOT0 0aka TakKke
HAXOAMTCS cJIUBHOe oTBepcTHe. KpoMe Toro, umeroresi 1Ba BEeHTHJISI — BO3AYLIHBIA U
CJMBHOM, PAacmoJiO)KeHHbIe B paliOHe KPbLUILYATKH Hacoca (TemJIOM30/ISIIHOHHOE
MOKPBITHE HACOCA MOKeT 3aKPbIBATh 3TH BEHTUJIH).

e B KOHTYp ULMPKYJISIUM MOXKHO 3alUTh PACTBOP TIJIMKOJS, KOHIIEHTpAIUs KOTOPOTO
oTpezesnsieTcss MUHUMAaJIbHO BO3MOYKHOM TeMIIepaTypoil Hapy>KHOTO BO3AyXa.

e BoasgHoii 0ak MOXeT OBITb CHa0XXEH »JJEKTpOHAarpeBareieM (IMOCTaBIsIEMbIM Kak
JIOTIOJIHUTEbHOE 000pyI0BaHKe). DIEKTPONUTAHUE HAarpeBaTeNs HE JOHKHO OTKIHYAThCs

B TCYCHHUC BCCI'O XOJIOAHOTO IICproaa.
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PA3MEPbDI

(Bce pa3Mephl yKa3aHbl B MM)

511 N

SAP 0150

0591

SAP 0075

SAP 0300 - 0500

23



1968

/

SAP 1000

SAP 0501

SAP 0750
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MHUHHUMAJIBHOE CBOBOJHOE IMPOCTPAHCTBO

Xo.10IH.1BHAA
MANIHHA

SAP

A B C
SAP 0075 300 300 500
SAP 0150 300 300 500
SAP 0300 800 800 800
SAP 0500 800 800 800
| SAP 0501 800 800 800
| SAP 0750 800 800 800
SAP 1000 800 800 800

JOINOJIHUMEJIBHOE OBOPYJOBAHHUE

20

SAP 0075

0150

SAP 0501
0750
1000

20

Pacno.1o:xeHne BHOponorIomarwmux omop VT
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AJNIEKTPUYECKUE CXEMbI

OBO3HAYEHUA HA CXEMAX

CPO = koHTaKkTOp Hacoca MTP = TepMOMarHUTHBIN pa3MbIKaTEIb LEH HACOCa

IG = cereBoit TymMOEep N = "eilTpanbpHas LKMHA

IL = pa3MbIKaTesb Henu = KaOenpHBIC JIMHUM, TMPOKJIAJAbIBAEMbIE HA MECTE
MPO = MOTOP HacocCa YCTaHOBKH

l:l = KOMIIOHC€HTHBI, HC BXOJAIINEC B KOMIIJICKT IIOCTaBKHU

Cevenune xuj kaOejeii W MOIHOCTL Ppa3Mmbikateass uenu IL BbIOupawTcsi B

COOTBETCTBMHU C MAKCUMAJIbHOM NMOTPe0/IAeMoii MOIIHOCTHIO cucTeMbl (cM. Tabauubl A u B).

CrcreMa ¢ 0JHHM HACOCOM

£ g — '
400 B, 50 T L —_— i
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MTP PO

c:Pt}\_I‘__\Ti__\
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CPO | A2

[

5T
.\1Pt}@

B mporecce MonepHuzanuu 060pyA0BaHUS JIEKTPUIECKIE CXEMbl MOTYT TPETEPIIeTh N3MEHEHUS, TOITOMY
CIIeIyeT pyKOBOJACTBOBATHCS CXEMaMH, TTOCTABIIEMBIMA BMECTE C THAPOMOTYJISIMH.
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Cucrema ¢ IBYMS HAcOCaMH (B IePBHYHOM H BTOPHYHOM KOHTYPaXx)
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CHcreMa ¢ 0JHHAM 0CHOBHBIM H 0JHHM pPe3epBHBIM HacoCaMH
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B mnmponecce MoACpHU3alun 060py,[[0BaHI/I$I SJICKTPHUYCCKUEC CXEMbI MOT'YT NPCTECPIICTL UBMCHCHUS, ITIO3TOMY
CJICOYET PYKOBOACTBOBATHCA CXEMAMH, ITOCTABJIACMBIMU BMECTE C TUAPOMOIAYJIAMHU.
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CHcTeMa ¢ JABYMHA OCHOBHBIMH HACOCAMH
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CHcTeMa ¢ JABYMHA OCHOBHBIMH H 0 THHM pe3epBHBIM HACOCAMH
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B mpornecce MmoaepHu3anuu 060pyA0BaHUS ICKTPUIECKHE CXEMbI MOTYT IPETEPIIeTh N3MEHEHUS, T03TOMY
CJIeyeT pyKOBOJCTBOBATHCS CXEMaMHU, TOCTABISEMBIMU BMECTE C THAPOMOTYJISIMHU.

Texnuueckue

XapaKTepUCTHKH,

NPpUBECACHHBIC
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HEe00X0UMbIe JJIsl YIy4YIIeHHs XapAKTepHUCTHK 000py10BaHMuS.

B HacrTosilieii Opouope,

ABJIAIOTCH

opueHTHpPOoBOYHbIMU. Komnanuss AERMEC ocraBJsieT 3a ¢000ii IpaBo BHOCUTH U3MEHEHMS,




