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IMPEAYIIPEXKJAEHUA

[Toxanyiicra, NpoOYUTAMTE O3TO PYKOBOACTBO IIOJIHOCTBIO II€pel] YCTAaHOBKOW U
JKCIUTyaTalueil Mopckoro (cyzmoBoro) koxyxa IP68 ¢ n1BOpHHUKOM, MOAOIPEBOM U KO3BIPHKOM
(maee- KOXyX).

1. B cBs3u ¢ Hameil MOMUTUKON MOCTOSIHHOTO COBEPIUICHCTBOBAHUS U J0padaThIBAHUS
OpOAYKLMM, HHpOpPMalus M JaHHbIE, COJAEp)KallMecss B JAHHOM pPYKOBOJCTBE, MOIYT
HE3HAYUTEIIbHO OTJINYAThCS OT KO’KyXa, IIOCTaBIEHHOro Bam.

2. Ilepen MOHTa)xOM yOEIUTECh, UTO MOHTa)KHasi MOBEPXHOCTh YCTOMUMBA U MOXKET
BBIJICPKATh BEC KOXKyXa, KaMmephl, KpeIUICHWs B cOOpe W BETPSHYI Harpy3ky. B ciydae
BO3MOXXHOCTH HaJIMIaHMsI CHEra W/WiU OO0JIeNCHEHHs] KOHCTPYKIMHU (IKCIUTyaTalus B CEBEPHBIX
pailoHax) cienyeT TakKe yYUTHIBATh U COCTABJISIONIYIO TaHHOM HAarpy3KH.

3. Ilepen ycTaHOBKOW KpeIJICHUS U MOJATOTOBKOW OTBEPCTHH O] HEro, yOeIUTeCh B
OTCYTCTBHE JTIOOBIX MOCTOPOHHHMX 3JIEMEHTOB (IIPOBOAKA, TPYOBI U Mp.) B HEMOCPEACTBEHHOM
OJIM30CTU MECTa YCTAaHOBKH.

4. Y6enutech, 9YTO UCTOUHUK MUTAHUS COOTBETCTBYET TOMY, YTO yKa3aH Ha TaOJIMYKe
Koxyxa. He moaxirouaiite MCTOYHUK, HE COOTBETCTBYIOIIUH CTICUPHUKAIIMNA KOXKYXa.

5. He otkpbiBaiiTe KOXyX B Cpelle C BBICOKOH BIIaKHOCTBIO M 3albLIEHHOCTBIO. JTO
MOJKET MPHUBECTU K BHYTPEHHEH KOPPO3UU COEAMHUTENIBHBIX 3JIEMEHTOB, 00OpPa30BaHUIO POCHI
IIpU Iepernaje TeMIepaTyp U yXyIIIEHUIO KauecTBa BUIAEOU300paKEHUSI M3-3a 3allbUIEHHOCTU

BHYTPH KOXKYXa.

6. B cimyyae OTKpBITHS KOXKyXa BHE (DaOpUUHBIX YCIOBHUH, HEpea ero 3akpbITHEM
PEKOMEHyeTCS:
—  IpOAYTh BHYTPEHHIOIO YacTh KOXYXa CXaTbIM BO3JYXOM Ui yJdAJIEHUS
IbLIY;
—  BIJIOXKWTb U IJIOTHO 3aKPENUTh CUIIMKAreib /iy cOopa Biaru.

7. Ilepen BKIIOYEHHEM B CETh JOMOJHUTENBHO YOEIUTECh, YTO KaOelIy MOJIKIIOYEHBI
MPABUJIBHO.

8. ITocne 3aBepiIeHHs] YCTAHOBKH KOXKyXa yO€AUTeCh, YTO aHTUKOPPO3HOHHAsI OKpacKa
(mpu HaNMMYKMK) Ha ocTpajana. B ciaydae He06X0IMMOCTH OOHOBUTE €€.

9. Yb6enurech, 4TO MHUTaHWE OTKIIOYEHO, NMPEXJIE 4YeM JeNaTh JI000e TEeXHHYIEeCKOe
o0cIyXKMBaHUE KOXKYyXa.

10. He pexe 1 (ogHOro) pasza B Mecsl IPOBEPSHTE COCTOSHHUE KOXyXa Ha NMpEAMET
KOPPO3MH, HAJIMYUS MBUIM U BJIaTd BHYTPU KOXKYyXa.

11. 3ampemiaercs UCHOIB30BATh IBOPHUK B Cllyyae OOJIEJICHEHUS, a TAKXKe JIBUraTh €ro
BPYYHYIO.

12. 3ampemaercss MCHOJB30BaTh KOXKYX B YCJIOBHMSX, HE COOTBETCTBYIOIIHMX €rO
crienuuKaIum.

13. Crenuduxanus Koxxyxa IMO3BOJIAET MOTPYXaTh €ro 1noja Boxy Ha 1,5 M, oqHako oH
HE MpeIHa3HaueH /sl TOCTOSIHHOTO 0a3upOBaHUsI IO BOJIOM.
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1  O6mas napopmanus

Koxyx TKNCL-8210 u3rotoBiieH C HCIHOJb30BAaHUEM MEPEAOBBIX TEXHOJOTHMH U C
Y4E€TOM CHCTEMbl MEHEPKMEHTa KauecTBa JJIs TOrO0 4YTOOBI €ro XapaKTepUCTUKU
COOTBETCTBOBAJIM HAUBBICIIUM CTaHJApTaM U TPEOOBAHUSIM.

CreneHp 3alIMTHI KOXYXa yIOBIETBOPsieT TpeboBaHusM IP68.

JU1s MCTI0JIb30BaHMSL B Pa3JINYHbBIX TOTOHBIX YCIOBUSX MOT'YT OBITh YCTAHOBJIEHBI OIIIMU
B BUJIE II0JIOIPEBA, HACTEHHOT'O KPEIUIEHUS U BbIOOpA pa3HOro HANPSKEHUs MUTAHUSA U IIP.

Koxyx sBisieTcs yHUBEpCAJIbHBIM U3/IEIMEM, IPEANOJIAralolM pa3MeIIeHne KaMepHbIX
6s10xk0B kak noctasisieMblx AO «TPAH3AC KoHcanTuHry, Tak U Ipyrux Kamep, 1 00ObeKTHBOB,
MOJIXO/ISAIINX 10 TEXHHYECKUM U Ta0apUTHBIM ITapaMeTpaM.

JUis TOJKITIOYEHUs] KaMepHBIX OJIOKOB M KaMmep MCIOJIb3YIOTCS KIEMMHbIE KOJIOJIKH,

PacCIiOJIOKCHHBIX BHYTPU KOXKYyXa.

2  Texuuueckasi unpopManus

2.1 Hoemmugpuxayus u mooenu

Kaxxapiit Ko:KyX HASHTUPUIMPYETCS 110 TaOJIMUKe, PaclolokKEeHHbIH Ha €ro KopIyce:

PAH3AC MopcKkon Koxyx cepumn
TKNCL-8210
380 "TPAHIAC KoncanTuur”

.Canr -Tereph CTa— S =
Tefql:;gr ; zf?z’f; A, TemnepaTypa akcnnyartaun. Ta= H£65°C ~ +60°C
@ake: +7 (812) 572-83-23 CTeneHb 3alMTel oGonodim: PGS

e 3 200 5. [ poyMe XapaKTeEpPUCTHEA COMMacHo NacnopTy.

Hanps:keHne: ~220 B
Mogudpurayma: | TKNCL-8210-316-CR-230-AR-S
CepwitHblia Ne: | 123456789

B cootBetctBuK ¢ CTO PMPC Ne14 02747 315 01 05.08. 2014 1

Puc. 2.1.1 — [Ipumep naeHTHPHUKATMOHHON TaOIMYKU Ha KOpITyCe
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B Tabmmuke «Momudukamus» yKazaHbl CIEAYIONME 3HAYEHUE, OMNPEACIISIONINe

napaMeTpsl KoxXyxa:

TKNCL-8210-316-CR-220-AH-N

L S- CnetmanbHble Bepcuu (IKCIUTMKALMS COTJIACHO MACIIOpPTY)

AH- ABToMaTH4ecKHii TIOOTPER
AR- Apkrrueckoe ucnonHenue, Tonbko 220B

220- Hanpsbxenue nBopHuKa 1 oborpesa 220B
12- Hanpsxenue aBopHuka u oborpesa 12B

CR- Hammume aHTUKOPPO3UOHHON OKPacKU
EP- Dnekrpoxumudeckas mojaupoBka Kopiyca

316- Hepxagetomias cranb mapku AlSI 316L
304- Hepsxasetomas cramb mapku AlSI 304

Puc. 2.1.2- Moauduxanuu

2.2 Dnexmpuueckue napamempol

Hanpsixenue:

220B +/-25%, cuna toka 3A mepseie 3-5 cek., manee 0,2-
0,4AB 3aBHCHMOCTH OT TIOKa3aHUs IATYNKOB TEMIIEPATYPHI.

12B +/-25% (B 3aBUCUIMOCTH OT MOJU(UKAIIIH).

IHoTpebJsiemast MOIIHOCTD:

JBopHuk- 16 BT

Bentumnsarop -12 Br

O6orpes - 25BT x 2

ApxTtrueckuil ucnonnenue (Juist -65°C) — npu temmeparype
Harpesateneri 80°C ~55 Br, mpu 120°C ~ 80 BT, Tombko
220B

O06orpes

Bxmowaercs mpu 0°C

ApKTHYecKHil 000rpes

Brurouaercst mpu 15°C

IMoaxarouenue
(1m0 yMOJIYaHHI0):

OGorpes:
1) 2 xaOerst nmutanus o0orpeBa (KIeMMHas KOJIOIKA)
2) 2 xabensi MATaHUS TBOPHUKA (KIIEMMHAs KOJIOJIKA)
3) 2 xabens ynpasieHus qBopHuka (mo RS-485)

ApkTHuecKuii 060rpes:

1) 2 xabenst muTaHus (KJIEMMHAs KOJIOKA)

2) 2 xabens ympaBJCHUS CUCTEMOH o00orpeBa W
nBopHUKOM, RS485 (kmeMMHast KoToaKa)

3) RS485 (xieMMHas KoJIOAKA) JUIS IOAKIIIOUCHUS
CIEAYIOUIETO YCTpOMCTBA (OTIIOHATIEHO) —
MOJAKIIOUeHHEe 1Mo oaHoi mmHe RS485 mo 32 —x
YCTPOUCTB (KOXYXOB) C BO3MOXKHOCTBIO YIIPAaBJICHUS
(YHKIMSAMHU KaKJIOTO YCTPOHCTBA MO OTJIEIBHOCTH.
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IIpoTokoJ ynpaBJjieHust

JABOPHUKOM (CTAHIAAPTHBIMI Pelco-D
o0orpen):
IIpoTokoJ ynpaBjenust
CHCTEMOI 000rpeBa u
p Modbus

JABOPHUKOM (APKTHYECKH
o0orpen):

2.3 Mexanuueckue napamempul

Buemnue radapurhi:

416 x 152 x 184 (1 x LI x B) MM ¢ coJHIE3aIIMTHBIM
KO3BIPHKOM

BHyTpenHue radapursi:

330 x 120 x 120 (JI x LI x B) MM

MarepuaJ kopmyca:

HepxkaBetomas cramp  mapoxk  AISI  316L (I'OCT-
03X17H14M3) wm AISI 304 (I'OCT- 08X18H10).
Koppo3uonHocToiikasi OKpacka WU 3JIEKTPOXUMUYECKas
II0JIMPOBKA HA BHIOOD.

MarepuaJ crekja:

3akanénHoe crekiio (12 mm)

JAunamerp crekJia:

OO6muii - 58 Mmm
CBeTOnpoInycKaras 4acTb- 55 MM

Bec/Bec ¢ ynmakoBKoii:

7,8/ 9xkr.

Brixon kabeJist (repMOBBO/IbI):

2 x 3/4%

2.4 IMapamemput okpyxcaoweii cpeovt

ATMoOc(epHoe naBJICHuE: 86~ 106 xIla
Temneparypa: 40 10 +60°C
-65 10 +60°C (apKTHYECKOE UCTIOJHEHNUE)
OTHOCHTeIbHAS BJAAXKHOCTb: | <95%
IP: IP68

2.5 Cepmuguxamol u ucnvimanus

CsuzerenbctBo o TunoBoM onodpenue (CTO) PMPC

Cepruduxanus: No14.02747.315.
- Knumartudeckue ucnbITanus, BUOpaius, yaapHbie
Harpy3ku: [Iporoxon Ne 0620/1 — MK
HUcnbiTanus:

- IP 1 DnexTpomarauTHas coBMeCTUMOCTb: [IpoTokomn Ne
0625/1-ODMC

[Mpumeuanue]

1. XapakTepucTUKU MOTYT OBbITb H3MEHEHbl 0€3 YBEJOMJIEHUS B Ciydae J0pabOTKU

000pyIOBaHUS.

2. XapaKTepUCTUKU AJIs CHEIHaIbHBIX BEPCHM YKa3aHbI B MACIIOPTE HA KOKYXHU.
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2.6 T'abapummnovie pazmepol

["abapuTHbIE pa3mMepsl yKa3aHbl Ha puc. 2.6.1

416

161

184

163

Puc. 2.6.1- 'abapuTtHBIC pa3Mepsl KOXKyXa

132

152




3

MoHTaX ¥ IyCKO-HAJIAAKA

3.1 Omkpsimue nycmozo Koxcyxa

I[J'IH OTKPBITHA ITYCTOT'O KOXKYyXa HGO6XOI[I/IMO BBITIOJIHUTD CJICAYIONIIEE:

1. OtkpyTutsh 2 3akumHbIX BUHTA (TORX T3) Ha 3aaHei kpbiiike Koxkyxa (puc 3.1.1).

N

Puc3.1.1
2. OTBUHTUTH 33JHIOI0 KPBILIIKY CIEIUATbHBIM KIOYOM (B KOMILUIEKTE MOCTAaBKH) Ui JOCTYyMa K

kapetke (puc 3.1.2).

puc 3.1.2

3. OTBUHTUTD 2 KPECTOBBIX BUHTA, (PUKCUPYIOIINE KAPETKY U, MOTIHYB Ha ce0s KapeTKy, BHITAIIUTH

e€ (puc 3.1.3).




puc 3.1.3

3.2 Ycmanoexka kamepul
Huxe npuBenena cranaapTHas yCTaHOBKa KaMmepbl (B 3aBUCHUMOCTH OT NMPUMEHSIEMOI0 THIIa KaMephl,

MPOLEAYPBl MOTYT BapbUPOBATHCS).

Buumanue!
1. B cnyuae, ecnu KOXXyX IOCTaBJsieTCsl ¢ KaMepoil B cOOpe, TO BBINOJHEHHE JAAHHOM
poreypsl He TpedyeTcs.
2. Tlepen ycTaHOBKOW KaMephl, IMOXKaTyIHCTa, 03HAKOMBTECh C MHCTPYKIMEH KaMepbl
IIPOBEPHTE BO3MOKHOCTD €€ YCTAHOBKH B IAHHBIN KOXKYX.

ITocaenoBaTe s bHOCTH COOPKH:

Cobepure xamepy U 0ObEKTHUB B COOTBETCTBUH C MHCTPYKIIMEH MMPON3BOAUTEIIS.

[TonkimounTe pazbeM aBTOPOKYCHPOBKH K KaMmepe (IIpu He0OX0IMMOCTH).

OOparure BHUMaHME, YTO Ha Kamepy ¢ 1/3” marpuiieil, MoxeT ObITh YCTaHOBJIEH OOBEKTUB Pa3MepoOM
1/3” umm 1/2”. Ha 1/2 n1oiiMOBYI0 MaTpuUIly MOXKET OBITh YCTaHOBJIEH TOJBKO OOBEKTHB pazmepom 1/2”, B
MIPOTHBHOM clydae OyAyT HaOJF0IaThCs YepHBIE TIOJIOCHI TIO KpasiM H300pasKeHHSI.

[Tocne ycTtaHOBKM OOBEKTHMBAa M KaMepbl MPOBEpbTEe UX PabOTOCIOCOOHOCTh M HAcTpoWTe (OKYyC.
Omnpepenute AeTATA3ANNIO U YETKOCTH C MTOMOIIN TECTOBON KapTUHKH.

YcraHoBuTEe 00BEKTHB U KaMepy Ha BBIABIKHYIO KapeTKy KoxKyXa U 3apUKcUpyHTe e€.

Hactpoiite monoxxeHue kamepbl TaKUM 00pa3oM, YTOOBI HE OBUIO TEMHBIX KpaéB M300pakeHus1, Koraa
KaMmepa 3aJIBUHYTA B KOXKYX. DTOMY MOJIOKEHHIO COOTBETCTBYET paccTosiHue 0,5-1 cM Mexay 0ObeKTHBOM U

CTCKJIOM KOXYyXa.




3.3 Coopka Kosxcyxa

Ha koxyxe umerorcs 2 (J1Ba) TepMOBBOJIA, TPEIHA3SHAYCHHBIX IS MPOKIAaKu kabens (cm. puc. 3.3.1).

[Ipokinaaka no6oro kabens yepes3 repMOBBOIbI OKHA OCYIIECTBISITHCS B COOTBETCTBHUH € pHc. 3.3.1.

HCO6XO,I[I/IMO Y4€CTh, 4TO AUAMETP IMOAKIFOYACMOI'O Kabens OOJDKEH COOTBCTCTBOBATH AUAMETPY

PE3UHOBOI MPOKJIAIKE WIK OTIMYATCs OT Hero He Ooinee yem 0,3 M.

B cnyuae, paznoctu quametpoB 6osee 0,3 MM TpeOyeTcsi CMEHA MTPOKIIAIKY WA KaOersl.

ITogrnrogaeMelit

Puc. 3.3.1- Cxema repMOBBO10B

B cnyuae, ecnu ucnosibp3yercst TOJIbKO | repMOBBOJI, TO BTOPOM JOJIKEH OBITH 3aryIleH.

Buumanue!

[ToaxmtrounTe Kabems K KaMepe B COOTBETCTBUU C MHCTPYKITUEH TTPOU3BOIUTEIIA.

K KOXYXYy HCO6XOI[I/IMO IOAKIIFOYNTD:

1.

Kabeny nuranus (220B) aBopHuMka M cucTeMbl oOorpeBa. J(namerp MHOJKIIOYAEMBIX JKUII
2

JIOJDKEH OCTaBIISIET HE MeHee 1 MM,

KabGenp ympaBnenusi cuctemoit oborpeBa u nBopaukom (RS-485, A u B ¢ gmamerpom 0,2-1

MM?).

COopka Ko)yxa MPOU3BOAUTCA B CIEIYIOIIUM MOPSJIKE:

1.

BcraBbTe Kap€TKy Ha MECTO O6paTI/IB BHUMAaHHUE HaA TO, YTOOBI MOTOP ABOPHHKA ITOIIAJT B Ia3bl
MPUBO/A, a KapeTKa Mormajna B 1a3bl B pailoHe CTEKIIa;

[TpuBuHTHTE 2 KPECTOBBIX BUHTA, (PUKCHPYIOIIHNE KapETKY;

Bioxxute cummkarens B KO)KYX,

BrrTamure u3numku kademst U3 repMOBBOJIa HAPYKY U 3aTSIHUTE TaliKu TeépMOBBOJIa HA KOXKYXE
¢ ycunueMm 15-25 H.

HpI/IBI/IHTI/ITe 3aIHIOI0 KPBIIIKY CICHHAJIBHBIM KIIHOYOM (B KOMIIJICKTEC HOCTaBKI/I) C yCI/IJIIiI-gM

15-30 H.




6. Ilpukpyrure 2 3axxuMubix BuHTa (TORX T3) Ha 3aHEH KpBIIKE KOKYyXa.

3.4 Monmasic Koxcyxa K KpOHUWMeHy
MoOHTaX KOXXyXa PEKOMEHIYETCS OCYILECTBIIIET ¢ MPUMEHEHHWEM HACTEHHOTO KpOHIITeWHa (TUma
WB) 1 10BOpOTHO-HAKJIOHHOTO OCHOBaHMs (B KoMIuiekTe K WB).

Ha puc. 3.4.1 npuBeaena o01mas cxeMa MOHTa)Ka KOXKyXa Ha KpOHIITCHH.

Koxyx

ITosoporao/ N ™ /7
HarKJI0HOe m ~ ~
ocHoBaHHe \ <

Puc. 3.4.1 Kpennenue K KpOHIITEHHY

11




3.5 IHooknwuenue numanus
Hwxke npuBeaeHsl cxembl (puc. 3.5.1-2) NOIKIIOYECHHS SJICKTPONUTAHUS K KOXKYXY JUIS JIBYX

ucnosHenunt 220B u 12B.

T B
|
B |
RS485 de B8 I '
S| A '
e ACE S
OnuUMOHAABHO. AAR o A
MOAKAHEHNA CASAYOLLIENO
YCTPORCTBA.
|
|
|
|
|
:EL E' |
~2208 o 1
S| 2 |
|
|
KapeTtka
- - - - - - _ _ _ _ _ _ _ _ _ = e

RS485 (Omm.)

ITatanne 220B

Puc. 3.5.1- Cxema nuranusa 220B

VYka3zaHHas cxeMa perjiaMeHTHPYET MOPSI0K MOJKIIOUeHHs Kabenei nutanus u kabenel ynpaBieHUs

. o 12
crcTeMoi 000rpeBa M JBOPHUKA JUIsl UX MTPABUIBHON pabOTHI.




Kamepa, ycraHaBinBaeMasi B KOXKYX, 3allyThIBa€TCs OTAEIBHO.

Benmunsmap, 1268m

Oooepel Z56m
2w,
Aamuk
MeMRERemL Db
% |axaz eno
@ Brod +128

HbapHuk

/ﬁﬁama ynpobaesus

o / O
T #5-4854 | ()
i As-4858 | ()
N Bx02 &8 | D)
- srod+1z8 | ()
O o

Puc. 3.5.2- Cxema niuranus 12B

YkazaHHasi cxema periiaMeHTHPYET MOPSAIOK MOJKIFOUEHUS] 000TpeBa U TBOPHUKA ISl X MPABHIIBHON
paboThI.

KaMepa, YCTaHaBJIMBACMasl B KOXKYX, 3allyTbIBACTCA OTACIIbHO.

13




3.6 ¥Ynpaenenue osoprnuxom

Mopaudukarmus Ha 220B
Brutouenne/BbIKITIOUEHHE JBOPHHUKA MTPOUCX0auT 1o RS-485.
— TIporokon: Modbus (ITpunoxenwue 1).

— TIIO TRANSAS Consulting (TTpunosxenwe 2).

Monudukamnus va 12B

BrxroueHue/BBIKIIIOUCHHE IBOPHUKA MMPOUCXOAUT o RS-485.

Hacrtpoiiku 1BOpHHKA [0 YMOIYAHHUIO:
— IIporoko:: Pelco-D;
— Ckopocts niepenaun qanabix 2400 Out/cex;

— Anpec: 2.
Jlns  BKJIOYEHHUS JBOpPHHMKA HeoOXxoaumo Bbi3BaTh mpenaycranoBky (Call Preset) 131, a s

OTKJIFOUCHHUSI YCTaHOBUTh MpeycTaHOBKY (Set preset) 131.

3.7 Ynpaenenue cucmemoit MUKpoKIuMama u OUAZHOCMUKA

[Mpumeuanue]
Paznen npeaHasHadyeH 115 CICNUATBHBIX BEPCHI KOXKYyXa.

VYnpasieHne MEKPOKIMMATOM (000TPEeBOM M BEHTWIISIIINEH ) Tpou3BoauTcs mo RS-485.
VYipasieHue Mo3BOJISIET uYepe3 MporpaMMHoe oOecriedeHne Ha Oase LiNUX wimm depe3 KOMaHIbI
OTKJIIOYHUTB/yCTAaHOBUTH MPETYCTAaHOBKY:
1. PerynupoBatk Temreparypy ob6orpesa;
2. PerynmpoBarh CKOPOCTH BEHTHIISTOPA;
3. BxirodaTs/0TKITIOYAaTh 000TPEB/BEHTHIISATOD;
4. CuuTbIBaTh TEMIIEPATYpPbl CUCTEMbI 000TpeBa ¢ BHYTPEHHETO U BHEIIIHET 0 1aT4YHKa.
5

Bxirouatn (I)yHKI_II/IIO OTIIOTCBAaHUA CTCKIIA.

14




4 ]IuarHoCTHKA HEMmoJaJa0K

HeucnpaBHoCTH

puuuna

Pemenue

Mpumeyanue

Her u3o0paxenus

Her nuranus

CMeHnTe IpeToXpaHnuTeNb

YcTpaHUTh CaMOCTOSITENIBHO

IIpoBepbTe coeuHEHNE

yCTpaHI/ITI) CaMOCTOATCIIBHO

Her curnana

IIpoBepbTe coeuHEHNE

yCTpaHI/ITI) CaMOCTOATCIIBHO

Omubka Kamepsl

CmeHunTe/ IpOBEPHTE KaMepy

CBSDKUTECH C TMPOU3BOAUTCIICM KaMEPbI

Owmmnoka 00beKTUBA

CMmeHuTe 00BEKTHUB

CBsDKUTECH c MPOU3BOIUTEIICM
KaMepbl/00bEeKTHBA

[TocTopoHHME IIyMBI TIPH
paboTte 6IIO0K-KaMephl

Heucnpasnocts
MOTOpa WIM IPUBOJA
00BEKTHBA

Cwmenunte/ mpoBepbTe OJIOK-
Kamepy

YcerpaHuTh caMOCTOSITENIBHO

He pabotaet dokyc (610k-
KaMephbl)

HeucnpasHocTth
MOTOpa WJIH TIPHBOJA
00BbEeKTHBA

CmeHnTe/ IpoBepsTE KaMepy

CBSDKUTECH C MMPOU3BOAUTCIICM KaAMEPbIL

Omubka
[TpoBepsTe coenuHeHNE

MOAKITIOUEHUS CBSKHTECH C IPOU3BOIUTEIIEM KaMephl

Heucnpasnocts
Caspxurech c

MOTOpa WJIH TIPHBOJA

SnexTiBa TIPOU3BOIUTEIEM
'b
He pabotaet ontuueckoe 0 KaMepbl/00bheKTHBA

yBeanueHue (6I10K-KaMephl)

Ommoka
MOJKJIFOYEHHUS

IIpoBepbTe coenuHeHNE

CBsiKHTECDH c
KaMepbl/00beKTHRA

IMPpOU3BOAUTECIICM

5 JlocTaBka M XpaHeHMe

KO)KYX YIIakOBaH B UHAUBUAYAJIbHYIO Tapy AJIA IIEPEBO3KU aBTOTPAHCIIOPTOM, )K/I[ TPAHCIIOPTOM HJIA

ABUATPAHCIIOPTOM IIPH CICAYIOMHNX YCIIOBUAX:

— OTCYTCTBHC 3HAUUTCIIbHBIX BI/I6paLII/IOHHBIX Harpy3okK;

— OTCYTCTBHUC YIAapHBIX HArpy30K;

— TtemnepaTypHsblii pexxum -20 - +40 °C;

— OTHOCHTEJIbHAS BIAKHOCTH <95%;

— TpoYMe YCJOBHS U MEPEBO3KY MOPCKHM TPAHCIIOPTOM HE JIOMYCKaTh 0€3 MpelBapUTENIbHOTO

corjiaCcoBaHMs C IMPOU3BOAUTECIICM.

6 Texuuueckoe oOCaTy:KNBaHUE

TexHuueckoe 00CIyKMBaHNE JOHKHO MPOBOIUTHCS CHENMAIbHO 00y4eHHBIM nepcoHanoM. Koxyx

paccunTaHa Ha paGOTy B KPYIJIOCYTOYHOM PCKUME B TCUCHHUU MJIMTCIIBHOTO BPEMEHU C MUHUMAJIbHBIM

00BEMOM PEriIaMCHTHBIX pa60T, IMPOBOAUMEBIX HE PCIKEC OAHOI'O pa3a B 1 MCECHII.

OTH paboThHI BKIIOYAIOT B ce0:

= BHeWwHu 0CMOTP, C yJaJICHUEM IIBUIH, TPSI3U U COJIU;

= (CMa3zKa BTYJIKH JIBOPHHKA CUJIMKOHOBOW CMa3KOM;

15




IIpoTsKKa CTOIOPHBIX BUHTOB IBOPHUKA;
OuuncTka pe3rHOBOM IETKU ABOPHUKA OT b, IPA3U U COJIH.

KOHTpOJIB HAITPsXKCHUS ITUTAHUA,

16




7 JlomosHuTeabHasi uHGopManusi

7.1 Bepcuu uncmpykuyuu u pesuzuu 060py008anus

Bepcus [dara BbllycKa HN3menenus
1.0 1 urons 2013 OdunmanbHbIN peu3 NEPBON BEPCHH
2.0 12 oxTs16ps 2014 OdunmanbHbI penu3 BTOPOi BEpCHH
3.0 21 anpens 2015 OdunmanbHpIi peNu3 TPeTUi BepCuu
3.1 01 despans 2017 JlopaboTKa IEKTPOHHUKH
3.2 01 centsiops 2017 JopaboTka cucTeMbl apKTHYECKOTo 000rpeBa

17




7.2 Komnaexkm nocmaeku

Ne i/ HanmeHnoBanme KoumnuectBo Mpumeyanue
1 Koxyx B cOope 1 .
2 CoJIHIIE3AUTHBIA KO3BIPEK 1 mT.
3 KoMruiekT BUHTOB, IPOKJIaI0K, CHIIMKAreib 1 | wr.
mp.
4 [Tacriopt 1 mT.
Tapa 1 .

[[Ipuveuyanune] KoMIuiekT moctaBky MOXeET ObITh H3MEHEH B cllydae OOHOBIICHHSI 000PYIOBaHUS WIH IS

CIICHMAJIbHBIX 3aKa30B.

18




7.3 T'apanmuiinsle o6a3amenvcmea

AO «TPAH3AC KoncantuHr» rapaHTUPYeT COOTBETCTBHE KOXKyXa TpPEOOBaHHUSM, YKa3aHHBIM B

nacnopre. Ilpu coOmrogenuu norpeduterseM YyCIOBHIl TPaHCIOPTUPOBAHMS, XPAHEHHs, MOHTaXa U

HKCILTyaTalUH.

[apantuitneie  o0s3atensctBa AO  «TPAH3AC  KoucanTuHr»  ykazaHel Ha  caiTe

http://www.trancons.ru/warranty.

Ecnu He ykazaHo nHaude, TO TapaHTUHUHBIA CPOK COCTABIISIET 12 MECSEB C AaThl MPOJAXKH.
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http://www.mcscon.ru/warranty

IHpuiaoxenue 1
Onucanne perucrpoB Modbus

Input Registers

Number Register description Details
1 Channel 0 temperature Celsius temperature*100 from external Pt100 sensor N1
2 Channel 1 temperature Celsius temperature*100 from external Pt100 sensor N2
3 Channel 2 temperature Celsius temperature*100 from external Pt100 sensor N3
4 Channel 3 temperature Celsius temperature*100 from external Pt100 sensor N4
5 Channel 4 temperature Celsius temperature*100 from internal onchip sensor
6 Ventilator rotating speed Rotation speed in cycles per minute

Operating mode of ventilator. One of:
0 - ventilator is off
1 - ventilator is on and full speed
2 - ventilator is on and speed is controlled by applied
7 Ventilator op mode ventilator power in 164 holding register.
3 - auto mode. Speed of ventilator is controlled by PID
regulator basing on 'near' and ‘far' channels
temperature difference.

8 Applied ventilator power Power applied to ventilator in percents of full power
9 Applied heater 1 power Power applied to 1-st heater in percents of full power
10 Applied heater 2 power Power applied to 2-st heater in percents of full power

Operating mode of wiper. Can be on of:
0 - wiper motor is off.
1 - wiper is on. Period 3.3 sec.
2 - wiper is on. Period 6.6 sec.
3 - wiper is on. Period 13.2 sec.
4 - wiper is on. Period is in 167 holding register.
5 - wiper motor fail. Will be tried to reinitialize after
timeout(msec.) in 183 holding register.
6 - wiper is blocked. Will be tried to reinitialize after
timeout (msec) in 183 holding register.
7 - init move left. Starting stage of wiper initialization.
Wiper is tried to move left for time in 182 holding
register (in msec.) without attempt to determine
stopping point.
init move right. Second stage of wiper initialization
process. Wiper is tried to move right for time in 182
holding register (in msec.). If value in 176 holding
register is equal Oxffff — controller first will wait for
time in 179 holding register for motor to reach full
speed, then will wait for time in 180 holding register
and after that will place value from right wiper ADC
channel in 176 holding register (if this value is
greater than 50). This value is '‘Motor right full speed
level'. After that controller will start measuring the
highest value on right wiper ADC channel for time
in 182 holding register and on timeout will place
that value in 178 holding register (if this value is
greater than 50). This value is 'Motor left full speed
STOP level'. This calibration values will be used

oo
1

11 Wiper op mode




Number

Register description

Details

determine that wiper start moving and reach stop
point. If value in 176 holding register is NOT equal
Oxffff then values from 176 and 178 holding
registers are used to check wiper start moving and
reach stop point.

9 — init move left back. Third stage of wiper
initialization process. Wiper is tried to move right
for time in 182 holding register (in msec.). If value
in 175 holding register is equal Oxffff — controller
first will wait for time in 179 holding register for
motor to reach full speed, then will wait for time in
180 holding register and after that will place value
from right wiper ADC channel in 175 holding
register (if this value is greater than 50). This value
is 'Motor left full speed level'. After that controller
will start measuring the highest value on right wiper
ADC channel for time in 182 holding register and on
timeout will place that value in 177 holding register
(if this value is greater than 50). This value is 'Motor
left full speed STOP level'. This calibration values
will be used to determine that wiper start moving
and reach stop point. If value in 175 holding register
is NOT equal Oxffff then values from 175 and 177
holding registers are used to check wiper start
moving and reach stop point.

12

Wiper period

Period of wiper movement in wiper op mode 4 (in
reality this value is pause value between wiper reach
stop point and time when it will start moving in the
opposite direction).

13

Wiper motor subState

Wiper motor subState. This register presents current
value of wiper motor state machine.
0 — stop.
1 — pause and move left after pause.
2 — moving left and wait full speed reaching.
3 — moving left and check that motor reach full speed.
4 —moving left and wait stop point.
5 — stop after moving left.
6 — pause and move left after pause.
7 —moving right and wait full speed reaching.
8 —moving right and check that motor reach full speed.
9 — moving right and wait stop point.
10 — stop after moving right.

Holding registers

Number

Register description

Details
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Number

Register description

Details

Flags - 8-bit(high 8 bits are zero) value where bits are:
bit 0: 0/1 disabled/enabled
bit 1: 0/1 report disabled/enabled
bit 2: single_ended/differential operation. This bit can't
be changed and must have the same value when
writing to this register
bit 3-4: temperature range of channel. Values:

1 Temperature channel 0 flags 0: -112.82/122 63
1: -57.56/59.98
2:-239.77/288.72
3:-125.20/137.33
bit 5-7: reserved. These bits can't be changed and must
have the same values when writing to this
register
Flags - 8-bit(high 8 bits are zero) value where bits are:
bit 0: 0/1 disabled/enabled
bit 1: 0/1 report disabled/enabled
bit 2: single_ended/differential operation. This bit can't
be changed and must have the same value when
writing to this register
2 Temperature channel 1 flags bit 3-4: temperature range of channel. Values:
0:-112.82/122.63
1: -57.56/59.98
2:-239.77/288.72
3:-125.20/137.33
bit 5-7: reserved. These bits can't be changed and must
have the same values when writing to this register
Flags - 8-bit(high 8 bits are zero) value where bits are:
bit 0: 0/1 disabled/enabled
bit 1: 0/1 report disabled/enabled
bit 2: single_ended/differential operation. This bit can't
be changed and must have the same value when
writing to this register
3 Temperature channel 2 flags bit 3-4: temperature range of channel. Values:
0:-112.82/122.63
1: -57.56/59.98
2:-239.77/288.72
3:-125.20/137.33
bit 5-7: reserved. These bits can't be changed and must
have the same values when writing to this register
Flags - 8-bit(high 8 bits are zero) value where bits are:
bit 0: 0/1 disabled/enabled
bit 1: 0/1 report disabled/enabled
bit 2: single_ended/differential operation. This bit can't
be changed and must have the same value when
4 Temperature channel 3 flags writing to this register

bit 3-4: temperature range of channel. Values:
0:-112.82/122.63
1: -57.56/59.98
2:-239.77/288.72
3:-125.20/137.33
bit 5-7: reserved. These bits can't be changed and ndit




Number

Register description

Details

have the same values when writing to this register

Flags - 8-bit(high 8 bits are zero) value where bits are:
bit 0: 0/1 disabled/enabled
bit 1: 0/1 report disabled/enabled
bit 2: single_ended/differential operation. This bit can't
be changed and must have the same value when
writing to this register

5 Temperature channel 4 flags bit 3-4: temperature range of channel. Values:
0:-112.82/122.63
1: -57.56/59.98
2:-239.77/288.72
3:-125.20/137.33
bit 5-7: reserved. These bits can't be changed and must
have the same values when writing to this register
This register holds ‘temperature delta™100.
6 Temperature channel O report delta Temperature will be reported only if it differs with
previous reported one by value of this register.
This register holds ‘temperature delta™100.
7 Temperature channel 1 report delta Temperature will be reported only if it differs with
previous reported one by value of this register.
This register holds ‘temperature delta*100.
8 Temperature channel 2 report delta Temperature will be reported only if it differs with
previous reported one by value of this register.
This register holds ‘temperature delta*100.
9 Temperature channel 3 report delta Temperature will be reported only if it differs with
previous reported one by value of this register.
This register holds ‘temperature delta™100.
10 Temperature channel 4 report delta Temperature will be reported only if it differs with
previous reported one by value of this register.
1 Temperature channel 0 range 0 gain correction This register holds ‘gain correction value' for
value temperature channel 0 and temperature range 0.
12 Temperature channel 0 range 0 offset correction This register holds ‘offset correction value' for
value temperature channel 0 and temperature range 0.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
13 Temperat.ure 9hanne| 0 range O calibration temperature’ and on write - writing value is
low calibration temperature ) .
ignored and current temperature value of channel 0 with
range O is placed in the register.
This register holds 'IDEAL low calibration
Temperature channel 0 range 0 .
14 L temperature' (default factory value is 0 °C — 100Q for
low IDEAL calibration temperature
PT100).
This register is for semi-automatic calibration
Temperature channel 0 range 0 pro_cess: On read this ‘register WiI_I return_s_tored 'hig_h
15 high calibration temperature f:allbratlon temperature' and on write - writing value_ is
ignored and current temperature value of channel 0 with
range O is placed in the register.
Temperature channel 0 range 0 This register holds 'IDEAL low calibration
16 high IDEAL calibration temperature temperature' (default factory value is 50.79 °C — 120Q
for PT100).
. Temperature channel O range D gain connection This register is for semi-calibration process. On read

value/calibrate

register will return current value on gain correctio ;{or
channel 0 and range 0. On writing to this register




Number

Register description

Details

calibration process will take place and if there are stored
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.

Temperature channel 0 range 1 gain correction

This register holds ‘gain correction value' for

18
value temperature channel 0 and temperature range 1.
19 Temperature channel 0 range 1 offset correction This register holds ‘offset correction value' for
value temperature channel 0 and temperature range 1.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel 0 range 1 L , . . .
20 o calibration temperature’' and on write - writing value is
low calibration temperature . .
ignored and current temperature value of channel 0 with
range 1 is placed in the register.
Temperature channel O range 1 This register holds 'IDEAL low calibration
21 P . g temperature' (default factory value is 0 °C — 100Q for
low IDEAL calibration temperature
PT100).
This register is for semi-automatic calibration
rocess. On read this register will return stored 'high
Temperature channel 0 range 1 P Lo , g . - g_
22 . . calibration temperature' and on write - writing value is
high calibration temperature . .
ignored and current temperature value of channel 0 with
range 1 is placed in the register.
Temperature channel O range 1 This register holds 'IDEAL low calibration
23 . P . g temperature' (default factory value is 50.79 °C — 120Q
high IDEAL calibration temperature
for PT100).
This register is for semi-calibration process. On read
register will return current value on gain correction for
. . channel 0 and range 1. On writing to this register
Temperature channel 0 range 1 gain connection L . .
24 . calibration process will take place and if there are stored
value/calibrate . . . . .
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.
25 Temperature channel 0 range 2 gain correction This register holds 'gain correction value' for
value temperature channel 0 and temperature range 2.
26 Temperature channel 0 range 2 offset correction This register holds ‘offset correction value' for
value temperature channel 0 and temperature range 2.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel 0 range 2 . , . . .
27 - calibration temperature' and on write - writing value is
low calibration temperature . .
ignored and current temperature value of channel 0 with
range 2 is placed in the register.
Temperature channel O rande 2 This register holds 'IDEAL low calibration
28 b . g temperature' (default factory value is 0 °C — 100Q for
low IDEAL calibration temperature
PT100).
This register is for semi-automatic calibration
rocess. On read this register will return stored 'high
Temperature channel 0 range 2 process. , g . . g
29 . L calibration temperature' and on write - writing value is
high calibration temperature . .
ignored and current temperature value of channel 0 with
range 2 is placed in the register.
Temperature channel O ranae 2 This register holds 'IDEAL low calibration
30 . P . g temperature' (default factory value is 50.79 °C — 120Q
high IDEAL calibration temperature
for PT100). o
31 Temperature channel 0 range 2 gain connection This register is for semi-calibration process. On read




Number

Register description

Details

value/calibrate

register will return current value on gain correction for
channel 0 and range 2. On writing to this register
calibration process will take place and if there are stored
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.

Temperature channel 0 range 3 gain correction

This register holds 'gain correction value' for

32
value temperature channel 0 and temperature range 3.
33 Temperature channel 0 range 3 offset correction This register holds ‘offset correction value' for
value temperature channel 0 and temperature range 3.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel O range 3 Lo , . . .
34 o calibration temperature’ and on write - writing value is
low calibration temperature . .
ignored and current temperature value of channel 0 with
range 3 is placed in the register.
Temperature channel O rande 3 This register holds 'IDEAL low calibration
35 P . g temperature' (default factory value is 0 °C — 100Q for
low IDEAL calibration temperature
PT100).
This register is for semi-automatic calibration
rocess. On read this register will return stored 'high
Temperature channel 0 range 3 P Lo , g . - g_
36 . . calibration temperature' and on write - writing value is
high calibration temperature . .
ignored and current temperature value of channel 0 with
range 3 is placed in the register.
Temperature channel O rande 3 This register holds 'IDEAL low calibration
37 . P . g temperature' (default factory value is 50.79 °C — 120Q
high IDEAL calibration temperature
for PT100).
This register is for semi-calibration process. On read
register will return current value on gain correction for
. . channel 0 and range 3. On writing to this register
Temperature channel 0 range 3 gain connection L . .
38 . calibration process will take place and if there are stored
value/calibrate . . Lo . .
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.
39 Temperature channel 1 range 0 gain correction This register holds 'gain correction value' for
value temperature channel 1 and temperature range 0.
40 Temperature channel 1 range 0 offset correction This register holds ‘offset correction value' for
value temperature channel 1 and temperature range 0.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel 1 range 0 Lo , . . .
41 o calibration temperature' and on write - writing value is
low calibration temperature . .
ignored and current temperature value of channel 1 with
range 0 is placed in the register.
Temperature channel 1 ranae 0 This register holds ‘IDEAL low calibration
42 P . g temperature' (default factory value is 0 °C — 100Q for
low IDEAL calibration temperature
PT100).
This register is for semi-automatic calibration
rocess. On read this register will return stored 'high
Temperature channel 1 range 0 P Lo , g . ., g.
43 . - calibration temperature' and on write - writing value is
high calibration temperature . .
ignored and current temperature value of channel 1 with
range O is placed in the register.
44 Temperature channel 1 range 0 This register holds ‘IDEAL low calibraég)n
temperature' (default factory value is 50.79 °C — Q

high IDEAL calibration temperature




Number

Register description

Details

for PT100).

Temperature channel 1 range 0 gain connection

This register is for semi-calibration process. On read
register will return current value on gain correction for
channel 1 and range 0. On writing to this register

45 . calibration process will take place and if there are stored
value/calibrate . . S . .
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.
46 Temperature channel 1 range 1 gain correction This register holds 'gain correction value' for
value temperature channel 1 and temperature range 1.
47 Temperature channel 1 range 1 offset correction This register holds ‘offset correction value' for
value temperature channel 1 and temperature range 1.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel 1 range 1 D . . . .
48 L calibration temperature' and on write - writing value is
low calibration temperature . .
ignored and current temperature value of channel 1 with
range 1 is placed in the register.
This register holds 'IDEAL low calibration
Temperature channel 1 range 1 , .
49 . temperature' (default factory value is 0 °C — 100Q for
low IDEAL calibration temperature
PT100).
This register is for semi-automatic calibration
rocess. On read this register will return stored 'high
Temperature channel 1 range 1 P L , g . ., g.
50 . o calibration temperature' and on write - writing value is
high calibration temperature . .
ignored and current temperature value of channel 1 with
range 1 is placed in the register.
Temperature channel 1 range 1 This register holds 'IDEAL low calibration
51 . P . g temperature' (default factory value is 50.79 °C — 120Q
high IDEAL calibration temperature
for PT100).
This register is for semi-calibration process. On read
register will return current value on gain correction for
. . channel 1 and range 1. On writing to this register
Temperature channel 1 range 1 gain connection W . .
52 . calibration process will take place and if there are stored
value/calibrate . . . . .
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.
53 Temperature channel 1 range 2 gain correction This register holds 'gain correction value' for
value temperature channel 1 and temperature range 2.
54 Temperature channel 1 range 2 offset correction This register holds ‘offset correction value' for
value temperature channel 1 and temperature range 2.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel 1 range 2 Lo , . . .
55 o calibration temperature' and on write - writing value is
low calibration temperature . .
ignored and current temperature value of channel 1 with
range 2 is placed in the register.
Temperature channel 1 range 2 This register holds ‘IDEAL low calibration
56 P Lo g temperature' (default factory value is 0 °C — 100Q for
low IDEAL calibration temperature
PT100).
This register is for semi-automatic calibration
rocess. On read this register will return stored 'high
Temperature channel 1 range 2 P Lo , g . ., g.
57 calibration temperature' and on write - writing value is

high calibration temperature

ignored and current temperature value of channel 1 %’th
range 2 is placed in the register.




Number
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Temperature channel 1 range 2

This register holds 'IDEAL low calibration

58 . - temperature' (default factory value is 50.79 °C — 120Q
high IDEAL calibration temperature
g P for PT100).
This register is for semi-calibration process. On read
register will return current value on gain correction for
. . channel 1 and range 2. On writing to this register
Temperature channel 1 range 2 gain connection o . .
59 . calibration process will take place and if there are stored
value/calibrate . . S . .
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.
60 Temperature channel 1 range 3 gain correction This register holds 'gain correction value' for
value temperature channel 1 and temperature range 3.
61 Temperature channel 1 range 3 offset correction This register holds ‘offset correction value' for
value temperature channel 1 and temperature range 3.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel 1 range 3 D . . . .
62 L calibration temperature’ and on write - writing value is
low calibration temperature . .
ignored and current temperature value of channel 1 with
range 3 is placed in the register.
This register holds 'IDEAL low calibration
Temperature channel 1 range 3 , .
63 . temperature' (default factory value is 0 °C — 100Q for
low IDEAL calibration temperature
PT100).
This register is for semi-automatic calibration
rocess. On read this register will return stored 'high
Temperature channel 1 range 3 P D , g . ., g.
64 . L calibration temperature' and on write - writing value is
high calibration temperature . .
ignored and current temperature value of channel 1 with
range 3 is placed in the register.
Temperature channel 1 rande 3 This register holds 'IDEAL low calibration
65 hiah IDFI)EAL calibration tem Srature temperature' (default factory value is 50.79 °C — 120Q
g P for PT100).
This register is for semi-calibration process. On read
register will return current value on gain correction for
. . channel 1 and range 3. On writing to this register
Temperature channel 1 range 3 gain connection W . .
66 . calibration process will take place and if there are stored
value/calibrate . . o . .
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.
67 Temperature channel 2 range 0 gain correction This register holds 'gain correction value' for
value temperature channel 2 and temperature range 0.
68 Temperature channel 2 range 0 offset correction This register holds ‘offset correction value' for
value temperature channel 2 and temperature range 0.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel 2 range 0 . , . . .
69 L calibration temperature’ and on write - writing value is
low calibration temperature ) .
ignored and current temperature value of channel 2 with
range O is placed in the register.
This register holds 'IDEAL low calibration
Temperature channel 2 range 0 . .
70 . temperature' (default factory value is 0 °C — 100Q for
low IDEAL calibration temperature
PT100).
This register is for semi-automatic calibration
Temperature channel 2 range 0 . . . i,
71 process. On read this register will return stored h

high calibration temperature

calibration temperature' and on write - writing value is
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ignored and current temperature value of channel 2 with
range O is placed in the register.

Temperature channel 2 range 0

This register holds 'IDEAL low calibration

72 . I t ture' (default fact lue is 50.79 °C — 120Q
high IDEAL calibration temperature emperature’ (default factory value is
for PT100).
This register is for semi-calibration process. On read
register will return current value on gain correction for
. . channel 2 and range 0. On writing to this register
Temperature channel 2 range 0 gain connection o . .
73 . calibration process will take place and if there are stored
value/calibrate . . Lo . .
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.
74 Temperature channel 2 range 1 gain correction This register holds 'gain correction value' for
value temperature channel 2 and temperature range 1.
75 Temperature channel 2 range 1 offset correction This register holds ‘offset correction value' for
value temperature channel 2 and temperature range 1.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel 2 range 1 Lo , . . .
76 o calibration temperature' and on write - writing value is
low calibration temperature . .
ignored and current temperature value of channel 2 with
range 1 is placed in the register.
Temperature channel 2 range 1 This register holds 'IDEAL low calibration
77 P . g temperature' (default factory value is 0 °C — 100Q for
low IDEAL calibration temperature
PT100).
This register is for semi-automatic calibration
rocess. On read this register will return stored 'high
Temperature channel 2 range 1 P . , g . . g_
78 . . calibration temperature' and on write - writing value is
high calibration temperature . .
ignored and current temperature value of channel 2 with
range 1 is placed in the register.
Temperature channel 2 range 1 This register holds 'IDEAL low calibration
79 . P . g temperature' (default factory value is 50.79 °C — 120Q
high IDEAL calibration temperature
for PT100).
This register is for semi-calibration process. On read
register will return current value on gain correction for
. . channel 2 and range 1. On writing to this register
Temperature channel 2 range 1 gain connection L . .
80 . calibration process will take place and if there are stored
value/calibrate . . o . .
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.
81 Temperature channel 2 range 2 gain correction This register holds 'gain correction value' for
value temperature channel 2 and temperature range 2.
82 Temperature channel 2 range 2 offset correction This register holds ‘offset correction value' for
value temperature channel 2 and temperature range 2.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel 2 range 2 . , . . .
83 L calibration temperature’ and on write - writing value is
low calibration temperature . .
ignored and current temperature value of channel 2 with
range 2 is placed in the register.
Temperature channel 2 ranae 2 This register holds 'IDEAL low calibration
84 P . g temperature' (default factory value is 0 °C — 100Q for
low IDEAL calibration temperature
PT100). n
85 Temperature channel 2 range 2 This register is for semi-automatic calibration
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high calibration temperature

process. On read this register will return stored 'high
calibration temperature' and on write - writing value is
ignored and current temperature value of channel 2 with
range 2 is placed in the register.

Temperature channel 2 range 2

This register holds 'IDEAL low calibration

86 . . . t ture' (default fact lue is 50.79 °C — 120Q
high IDEAL calibration temperature emperature’ (default factory value is
for PT100).
This register is for semi-calibration process. On read
register will return current value on gain correction for
. . channel 2 and range 2. On writing to this register
Temperature channel 2 range 2 gain connection L . .
87 . calibration process will take place and if there are stored
value/calibrate . . . . .
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.
88 Temperature channel 2 range 3 gain correction This register holds 'gain correction value' for
value temperature channel 2 and temperature range 3.
89 Temperature channel 2 range 3 offset correction This register holds ‘offset correction value' for
value temperature channel 2 and temperature range 3.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel 2 range 3 Lo , . . .
90 o calibration temperature' and on write - writing value is
low calibration temperature . .
ignored and current temperature value of channel 2 with
range 3 is placed in the register.
Temperature channel 2 rande 3 This register holds 'IDEAL low calibration
91 P . g temperature' (default factory value is 0 °C — 100Q for
low IDEAL calibration temperature
PT100).
This register is for semi-automatic calibration
rocess. On read this register will return stored 'high
Temperature channel 2 range 3 P Lo , g . . g_
92 . . calibration temperature' and on write - writing value is
high calibration temperature . .
ignored and current temperature value of channel 2 with
range 3 is placed in the register.
Temperature channel 2 rande 3 This register holds 'IDEAL low calibration
93 . P . g temperature' (default factory value is 50.79 °C — 120Q
high IDEAL calibration temperature
for PT100).
This register is for semi-calibration process. On read
register will return current value on gain correction for
. . channel 2 and range 3. On writing to this register
Temperature channel 2 range 3 gain connection L ) .
94 . calibration process will take place and if there are stored
value/calibrate . . o . .
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.
95 Temperature channel 3 range 0 gain correction This register holds 'gain correction value' for
value temperature channel 3 and temperature range 0.
96 Temperature channel 3 range 0 offset correction This register holds ‘offset correction value' for
value temperature channel 3 and temperature range 0.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel 3 range 0 L , . . .
97 L calibration temperature' and on write - writing value is
low calibration temperature . .
ignored and current temperature value of channel 3 with
range O is placed in the register.
Temperature channel 3 range 0 This register holds ‘IDEAL low calibratjon
98 . g
temperature' (default factory value is 0 °C — 100Q for

low IDEAL calibration temperature
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PT100).

Temperature channel 3 range 0

This register is for semi-automatic calibration
process. On read this register will return stored 'high

99 . L calibration temperature' and on write - writing value is
high calibration temperature . .
ignored and current temperature value of channel 3 with
range O is placed in the register.
Temperature channel 3 range 0 This register holds 'IDEAL low calibration
100 . P o g temperature' (default factory value is 50.79 °C — 120Q
high IDEAL calibration temperature
for PT100).
This register is for semi-calibration process. On read
register will return current value on gain correction for
. . channel 3 and range 0. On writing to this register
Temperature channel 3 range 0 gain connection L . .
101 . calibration process will take place and if there are stored
value/calibrate . . . ) .
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.
102 Temperature channel 3 range 1 gain correction This register holds 'gain correction value' for
value temperature channel 3 and temperature range 1.
103 Temperature channel 3 range 1 offset correction This register holds ‘offset correction value' for
value temperature channel 3 and temperature range 1.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel 3 range 1 L . . . .
104 o calibration temperature' and on write - writing value is
low calibration temperature . .
ignored and current temperature value of channel 3 with
range 1 is placed in the register.
Temperature channel 3 range 1 This register holds 'IDEAL low calibration
105 P . g temperature' (default factory value is 0 °C — 100Q for
low IDEAL calibration temperature
PT100).
This register is for semi-automatic calibration
rocess. On read this register will return stored 'high
Temperature channel 3 range 1 P D , g . ., g.
106 . o calibration temperature' and on write - writing value is
high calibration temperature . .
ignored and current temperature value of channel 3 with
range 1 is placed in the register.
Temperature channel 3 range 1 This register holds 'IDEAL low calibration
107 . P . g temperature' (default factory value is 50.79 °C — 120Q
high IDEAL calibration temperature
for PT100).
This register is for semi-calibration process. On read
register will return current value on gain correction for
. . channel 3 and range 1. On writing to this register
Temperature channel 3 range 1 gain connection I . .
108 . calibration process will take place and if there are stored
value/calibrate . . S . .
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.
109 Temperature channel 3 range 2 gain correction This register holds 'gain correction value' for
value temperature channel 3 and temperature range 2.
110 Temperature channel 3 range 2 offset correction This register holds ‘offset correction value' for
value temperature channel 3 and temperature range 2.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel 3 range 2 Lo , . . .
111 calibration temperature' and on write - writing value is

low calibration temperature

ignored and current temperature value of channel 3 %th
range 2 is placed in the register.
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Temperature channel 3 range 2

This register holds 'IDEAL low calibration

112 S t ture' (default fact lue is 0 °C — 100Q fi
low IDEAL calibration temperature emperature’ (default factory value is of
PT100).
This register is for semi-automatic calibration
rocess. On read this register will return stored 'high
Temperature channel 3 range 2 P S . g . . g.
113 . L calibration temperature' and on write - writing value is
high calibration temperature . .
ignored and current temperature value of channel 3 with
range 2 is placed in the register.
Temperature channel 3 range 2 This register holds 'IDEAL low calibration
114 hiah IDpEAL calibration tem grature temperature' (default factory value is 50.79 °C — 120Q
g P for PT100).
This register is for semi-calibration process. On read
register will return current value on gain correction for
. . channel 3 and range 2. On writing to this register
Temperature channel 3 range 2 gain connection o . .
115 . calibration process will take place and if there are stored
value/calibrate . . . . .
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.
116 Temperature channel 3 range 3 gain correction This register holds 'gain correction value' for
value temperature channel 3 and temperature range 3.
117 Temperature channel 3 range 3 offset correction This register holds ‘offset correction value' for
value temperature channel 3 and temperature range 3.
This register is for semi-automatic calibration
process. On read this register will return stored 'low
Temperature channel 3 range 3 D . . . .
118 o calibration temperature' and on write - writing value is
low calibration temperature . .
ignored and current temperature value of channel 3 with
range 3 is placed in the register.
Temperature channel 3 ranae 3 This register holds 'IDEAL low calibration
119 P . g temperature' (default factory value is 0 °C — 100Q for
low IDEAL calibration temperature
PT100).
This register is for semi-automatic calibration
rocess. On read this register will return stored 'high
Temperature channel 3 range 3 P D , g . ., g.
120 . o calibration temperature' and on write - writing value is
high calibration temperature . .
ignored and current temperature value of channel 3 with
range 3 is placed in the register.
Temperature channel 3 ranae 3 This register holds ‘IDEAL low calibration
121 . P . g temperature' (default factory value is 50.79 °C — 120Q
high IDEAL calibration temperature
for PT100).
This register is for semi-calibration process. On read
register will return current value on gain correction for
. . channel 3 and range 3. On writing to this register
Temperature channel 3 range 3 gain connection I . .
122 . calibration process will take place and if there are stored
value/calibrate . . S . .
values in low and high calibration registers, then gain
and offset calibration values are calculated and placed
in corresponding registers.
This register holds channel number for main PID
123 Heater 'main’ temperature channel regulator. Temperature from this channel is the

measured temperature for PID regulator.
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124

Temperature channel of heating element 1

Temperature regulator can limit temperature on
heating element and for this purpose regulator ought to
know the temperature on it. This register holds channel
number of temperature sensor placed on heating
element 1.

125

Temperature channel of heating element 2

Temperature regulator can limit temperature on
heating element and for this purpose regulator ought to
know the temperature on it. This register holds channel
number of temperature sensor placed on heating
element 2.

126

Max temperature on heating element 1 in
‘'normal mode'

This register holds maximum temperature on
heating element 1 in 'normal mode' in °C*100 .

127

Max temperature on heating element 2 'normal
mode'

This register holds maximum temperature on
heating element 2 in 'normal mode' in °C*100.

128

Desired temperature of system

This register holds the temperature level of system
that ought to be hold in °C*100.

129

Temperature to fault mode level

This register holds temperature level of system
when it will switch to ‘fault mode'. In this mode
temperature on heaters will be controlled by values in
131 and 132 holding registers. When 128 holding
register is changed, then value in tis register will be
R128 - 800.

130

Temperature back to normal mode level

This register holds temperature level of system
when it will switch back to 'normal mode'. In this mode
temperature on heaters will be controlled by values in
126 and 127 holding registers. When 128 holding
register is changed, then value in tis register will be
R128 - 500.

131

Max temperature on heating element 1 in 'fault
mode'

This register holds maximum temperature on
heating element 1 in 'fault mode' in °C*100.

132

Max temperature on heating element 2 in 'fault
mode'

This register holds maximum temperature on
heating element 2 'fault mode' in °C*100.

133

'‘Main' PID proportional coefficient (low word)

This register holds low word of 32bit proportional
coefficient for 'main' PID regulator. 32bit coefficient is
computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regulator
process, only EEPROM updated.

134

'‘Main' PID proportional coefficient (high word)

This register holds high word of 32bit proportional
coefficient for 'main' PID regulator. 32bit coefficient is
computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regulator
process, only EEPROM updated.

135

'Main' PID Integral coefficient (low word)

This register holds low word of 32bit integral
coefficient for 'main' PID regulator. 32bit coefficient is
computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regu aéor
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process, only EEPROM updated.

136

'‘Main' PID integral coefficient (high word)

This register holds high word of 32bit integral
coefficient for 'main' PID regulator. 32bit coefficient is
computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regulator
process, only EEPROM updated.

137

'‘Main' PID differential coefficient (low word)

This register holds low word of 32bit differential
coefficient for 'main’ PID regulator. 32bit coefficient is
computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regulator
process, only EEPROM updated.

138

'‘Main' PID differential coefficient (high word)

This register holds high word of 32bit integral
coefficient for 'main' PID regulator. 32bit coefficient is
computed from real one multiplying by 65536. NOTE:
writing this register DOES adjust PID regulator process.

139

'Heater 1' PID proportional coefficient (low
word)

This register holds low word of 32bit proportional
coefficient for 'heater 1' PID regulator. 32bit coefficient
is computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regulator
process, only EEPROM updated.

140

'Heater 1' PID proportional coefficient (high
word)

This register holds high word of 32bit proportional
coefficient for 'heater 1' PID regulator. 32bit coefficient
is computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regulator
process, only EEPROM updated.

141

'Heater 1' PID Integral coefficient (low word)

This register holds low word of 32bit integral
coefficient for 'heater 1' PID regulator. 32bit coefficient
is computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regulator
process, only EEPROM updated.

142

'Heater 1' PID integral coefficient (high word)

This register holds high word of 32bit integral
coefficient for 'heater 1' PID regulator. 32bit coefficient
is computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regulator
process, only EEPROM updated.

143

'Heater 1' PID differential coefficient (low
word)

This register holds low word of 32bit differential
coefficient for 'heater 1' PID regulator. 32bit coefficient
is computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regulator
process, only EEPROM updated.

144

'Heater 1' PID differential coefficient (high
word)

This register holds high word of 32bit integral
coefficient for 'heater 1' PID regulator. 32bit coefficient
is computed from real one multiplying by 65536.
NOTE: writing this register DOES adjust PID regulator
process.

145

'Heater 2' PID proportional coefficient (low
word)

This register holds low word of 32bit proportional
coefficient for 'heater 2' PID regulator. 32bit coefficient
is computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regulggor
process, only EEPROM updated.
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146

'Heater 2' PID proportional coefficient (high
word)

This register holds high word of 32bit proportional
coefficient for 'heater 2' PID regulator. 32bit coefficient
is computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regulator
process, only EEPROM updated.

147

'Heater 2' PID Integral coefficient (low word)

This register holds low word of 32bit integral
coefficient for 'heater 2' PID regulator. 32bit coefficient
is computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regulator
process, only EEPROM updated.

148

'Heater 2' PID integral coefficient (high word)

This register holds high word of 32bit integral
coefficient for 'heater 2' PID regulator. 32bit coefficient
is computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regulator
process, only EEPROM updated.

149

'Heater 2' PID differential coefficient (low
word)

This register holds low word of 32bit differential
coefficient for 'heater 2' PID regulator. 32bit coefficient
is computed from real one multiplying by 65536. Note:
writing this register doesn't adjust PID regulator
process, only EEPROM updated.

150

'Heater 2' PID differential coefficient (high
word)

This register holds high word of 32bit integral
coefficient for 'heater 2' PID regulator. 32bit coefficient
is computed from real one multiplying by 65536.
NOTE: writing this register DOES adjust PID regulator
process.

151

Heater PID time constant

This register holds time constant of 'main' and
'heater 1,2' PID regulators in milliseconds.

152

'Far' temperature sensor channel number

This register holds ‘far' temperature sensor number.
'Far' - means that this sensor is far away from controller.
Valid values: 0..3 (any external sensor). Ventilator PID
regulator uses this sensor to obtain one of two
temperatures to decide what power must be applied to
ventilator.

153

‘Near' temperature sensor channel number

This register holds ‘near' temperature sensor
number. ‘'near' - means that this sensor is closer to
controller. Valid values: 0..4 (any external sensor or on
chip temperature sensor). Ventilator PID regulator uses
this sensor to obtain one of two temperatures to decide
what power must be applied to ventilator.

154

Ventilator PID 'far'-'near' temperature threshold

This register holds 'far'-'near' temperature threshold
in Celsius grad * 100. If temperature difference is less
than this value - PID regulator will turn ventilator off.
Otherwise it will apply calculated power to it.

155

Ventilator operating mode

This register holds value that controls ventilator
operating mode. Valid values are:

0 - ventilator is off.

1 - ventilator is on and full speed

2 - ventilator is on and its speed is controlled by
power value in register N51 (‘Applied ventilators
power").

3 - auto mode. Speed of ventilator is controlled by
PID regulator basing on ‘'far' and r
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temperature difference.

‘Ventilator' PID proportional coefficient (low

This register holds high word of 32bit proportional
coefficient for ‘'ventilator' PID regulator. 32bit

156 word) coefficient is computed from real one multiplying by
65536. Note: writing this register doesn't adjust PID
regulator process, only EEPROM updated.

This register holds high word of 32bit proportional
‘Ventilator' PID proportional coefficient (high coefﬁc?ent . for ventilator - P1D regulatpr. . 32bit

157 word) coefficient is computed from real one multiplying by
65536. Note: writing this register doesn't adjust PID
regulator process, only EEPROM updated.

This register holds low word of 32bit integral
coefficient for ‘ventilator' PID regulator. 32bit

158 ‘Ventilator' PID Integral coefficient (low word) | coefficient is computed from real one multiplying by
65536. Note: writing this register doesn't adjust PID
regulator process, only EEPROM updated.

This register holds high word of 32bit integral
coefficient for ‘ventilator' PID regulator. 32bit

159 ‘Ventilator' PID integral coefficient (high word) | coefficient is computed from real one multiplying by
65536. Note: writing this register doesn't adjust PID
regulator process, only EEPROM updated.

This register holds low word of 32bit differential
‘Ventilator' PID differential coefficient (low coefﬁc?ent . for ventilator’ - PID regulatpr. . 32bit

160 word) coefficient is computed from real one multiplying by
65536. Note: writing this register doesn't adjust PID
regulator process, only EEPROM updated.

This register holds high word of 32bit integral
‘Ventilator' PID differential coefficient (high coefficient . for ventifator’ - PID regulat_or. . 32bit

161 word) coefficient is computed from real one multiplying by
65536. NOTE: writing this register DOES adjust PID
regulator process.

162 entilator' PID time constant This r_egist.er. holds time constant of 'ventilator' PID
regulator in milliseconds.

This register holds multiplier for ventilator

163 ‘Ventilator' speed multiplier tachometer to get ventilator speer in RPM
(RoundsPerMinute).

Power applied to ventilator in percents of full
. . power. Writing to this register is valid ONLY if register

164 Applied ventilators power N43 (Ventilator operating mode) has value 2. In other
modes updating is rejected.

165 Modbus slave address This register holds 'modbus' slave address of
controller.

Operating mode of wiper. Can be on of:
0 - wiper motor is off.
1 - wiper is on. Period 3.3 sec.
2 - wiper is on. Period 6.6 sec.
166 Wiper op mode 3 - wiper is on. Period 13.2 sec.

4 - wiper is on. Period is in 167 holding register.

5 - wiper motor fail. Will be tried to reinitialize after
timeout(msec.) in 183 holding register.

6 - wiper is blocked. Will be tried to reinitialize after
timeout (msec) in 183 holding register. 5
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7 - init move left. Starting stage of wiper initialization.
Wiper is tried to move left for time in 182 holding
register (in msec.) without attempt to determine
stopping point.

8 - init move right. Second stage of wiper initialization
process. Wiper is tried to move right for time in 182
holding register (in msec.). If value in 176 holding
register is equal Oxffff — controller first will wait for
time in 179 holding register for motor to reach full
speed, then will wait for time in 180 holding register
and after that will place value from right wiper ADC
channel in 176 holding register (if this value is
greater than 50). This value is 'Motor right full speed
level'. After that controller will start measuring the
highest value on right wiper ADC channel for time
in 182 holding register and on timeout will place
that value in 178 holding register (if this value is
greater than 50). This value is 'Motor left full speed
STOP level'. This calibration values will be used to
determine that wiper start moving and reach stop
point. If value in 176 holding register is NOT equal
Oxffff then values from 176 and 178 holding
registers are used to check wiper start moving and
reach stop point.

9 — init move left back. Third stage of wiper
initialization process. Wiper is tried to move right
for time in 182 holding register (in msec.). If value
in 175 holding register is equal Oxffff — controller
first will wait for time in 179 holding register for
motor to reach full speed, then will wait for time in
180 holding register and after that will place value
from right wiper ADC channel in 175 holding
register (if this value is greater than 50). This value
is 'Motor left full speed level'. After that controller
will start measuring the highest value on right wiper
ADC channel for time in 182 holding register and on
timeout will place that value in 177 holding register
(if this value is greater than 50). This value is 'Motor
left full speed STOP level'. This calibration values
will be used to determine that wiper start moving
and reach stop point. If value in 175 holding register
is NOT equal Oxffff then values from 175 and 177
holding registers are used to check wiper start
moving and reach stop point.

Period of wiper movement in wiper op mode 4 (in
reality this value is pause value between wiper reach

167 Wiper period stop point and time when it will start moving in the
opposite direction).

168 Wiper motor 1/10 speed divisor This register holds divisor for 1/10 full motor speed.

169 Wiper motor 1/5 speed divisor This register holds divisor for 1/5 full motor speed.

170 Wiper motor 1/2 speed divisor This register holds divisor for 1/2 full motor speed.

171 Wiper motor full speed divisor This register holds divisor for full motor speed. 30
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172

Wiper motor microsteps

This register holds number of microsteps per wiper
motor step. This value for information only.

173

Wiper motor steps

This register holds number of steps per wiper motor
cycle. This value for information only.

174

Wiper motor cycles

This register holds number of motor cycles per shaft
cycle. This value for information only.

175

Wiper motor left full speed level

This register holds level on left wiper ADC channel
when moving on full speed. If value equal to Oxffff then
there will be automatic calibration on initializing.

176

Wiper motor right full speed level

This register holds level on right wiper ADC
channel when moving on full speed. If value equal to
Oxffff then there will be automatic calibration on
initializing.

177

Wiper motor left full speed STOP level

This register holds level on left wiper ADC channel
when wiper stops on stop point. If Oxffff then there will
be automatic calibration on initializing.

178

Wiper motor right full speed STOP level

This register holds level on right wiper ADC
channel when wiper stops on stop point. If Oxffff then
there will be automatic calibration on initializing.

179

Wiper motor to full speed timeout

This register holds the timeout in msec. to wait
wiper motor reach full speed.

180

Wiper motor full speed check timeout

This register holds the timeout in msec. to check
that wiper motor in full speed after reaching it.

181

Wiper motor to stop timeout

This register holds the timeout in msec. to reach
stop point. Wiper motor is stopped either stop point is
detected or timeout occure.

182

Wiper motor init move timeout

This register holds the timeout in msec. for
initialization process.

183

Wiper in 'BLOCK' wait timeout

This register holds the timeout in msec. wiper sleeps
in 'BLOCK' state before it reattempt to initialize.

184

'‘Modbus' speed

This register holds the speed of RS485 interface.
Can be one of 300, 600, 1200, 2400, 4800, 9600 and
19200. Default is 9600.
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Discrete Coils

'1" will enable temperature sensors channel

01 Temperature sensors channel 0 enable .
P 0.'0" - disables.
Temperature sensors channel O report '1" will enable RS232 temperature reporting
02 S i
enable for channel 0. '0" - will disable it.
1" will enable temperature sensors channel
03 Temperature sensors channel 1 enable i~ - P
1.'0" - disables.
Temperature sensors channel 1 report '1" will enable RS232 temperature reporting
04 o i
enable for channel 1.'0" - will disable it.
'1' will enable temperature sensors channel
05 Temperature sensors channel 2 enable i~ 1 P
2.'0' - disables.
Temperature sensors channel 2 report '1" will enable RS232 temperature reporting
06 o .
enable for channel 2. '0" - will disable it.
'1" will enable temperature sensors channel
07 Temperature sensor channel 3 enable i~ - P
3.'0" - disables.
Temperature sensors channel 3 report '1" will enable RS232 temperature reporting
08 i :
enable for channel 3. '0" - will disable it.
'1" will enable temperature sensors channel
09 Temperature sensor channel 4 enable i~ - P
4.'0'" - disables.
10 Temperature sensors channel 4 report '1" will enable RS232 temperature reporting

enable

for channel 4. '0' - will disable it.

Note: All ‘'modbus’ registers numbering starts with 1, while ‘modbus’ addressing starts

with O.
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Commands on 'local' RS232TTL interface
H - this help.

G<G_SubCommand> - get parameters command,
where G_SubCommand:

T:<CH> - measured temperature of channel 'CH'
(CH=0..4).
S:<CH> - status of thermometer channel 'CH'(CH=0..4)
G:<CH> - gain correction value for channel 'CH'
(CH=0..3).
O:<CH> - offset correction value for channel 'CH'
(CH=0..3).
D:<CH> - report temperature delta for channel 'CH'
(CH=0..4)
| - thermometers measuring cycle(in mS).
M - get'modbus’ slave address.
K<M|H|V> - PID regulators coefficients.
return format:
<proportional>:<integral>:<differential>
where M - main regulator,
H - heaters regulator
V - ventilator regulator
H<H_SubSubCommands> - heater parameters,
where H_SubSubCommands:
C - temperature sensor channel for main PID
regulator.
T - temperature main PID regulator ought to keep.
L - temperature sensor channel for heater PID

regulator.
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R - additional temperature sensor channel for
heater PID regulator. If in valid range - its
temperature is averaged with 'L’ sensor channel.

M - max temperature of heating elements. This is
desired temperature of heater PID regulator.

D - sampling interval for main and heater PID
regulators.

P - power on heater in percents of max power.
V<V_SubSubCommands> - ventilator parameter
where V_SubSubCommands

F - 'far' temperature sensor channel.

N - 'near' temperature sensor channel.

T - temperature threshold between 'far' and 'near
temperatures. Used as an error in PID regulator.
M - work mode of ventilator. It can be one of:

0 - ventilator is 'off".

1 - ventilator is 'on" and its speed is
controlled by 'P' parameter.

2 - ventilator is 'on" and is full speed.

3 - auto mode. Speed is controlled by PID
regulator with 'far' and 'near' temperature
SeNsors as error source.

P - power on ventilator in percents of max power.
S - current speed of ventilator.
D - sampling interval for ventilator PID regulators.
S<S_Subcommand> - set parameters command
where S_Subcommand:

T<T_SubSubcommand> - temperature sensor params,




where T_SubSubcommand:
E:<CH>:<E> - disable/enable (E=0/1) temperature
channel 'CH'(0..4).
R:<CH>:<E> - disable/enable (E=0/1) temperature
reporting of channel 'CH'(0..4).
G:<CH>:<V> - set gain correction 'V' for temperature
channel 'CH'. Range 0.5 - 1.9999999999
0:<CH>:<V> - set offset correction of temperature
channel 'CH'. Range -2048 - 2047.
T:<CH>:<R> - set temperature range 'R'(0..3) of
sensor channel 'CH', where 'R":
0:-112.82 - 122.63 0.0571C resolution.
1:-57.56 -59.98 0.0285C resolution.
2:-239.77 - 288.72 0.1285C resolution.
3:-125.20 - 137.33 0.0642C resolution.
D:<CH>:<V> - set temperature delta V' for
reporting on channel 'CH'
K<M|V|H>:<kP>:<kl>:<kD> - set PID regulators
coefficients for Main, Vent
and Heater PID regulators
respectively. kP, kI and
kD - proportional, integral
and differential
coefficients respectively.
M:<A> - set 'modbus' address 'A'.
H<H_SubSubcommands> - heater params
where H_SubSubcommands:

C:<CH> - temperature sensor channel 'CH'(0..4) for
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main PID regulator.

L:<CH> - first temperature sensor channel 'CH'(0..3)
for heater PID regulator.

R:<CH> - second (additional) temperature sensor
channel 'CH'(0..3)for heater PID regulator.
Value greater than 3 treated as no sensor.

If sensor channel is valid then its
temperature is averaged with first channel
temperature.

T:<V> - desired temperature of the system.

M:<V> - maximum temperature of heating elements.

D:<V> - time interval of main and heater PID
regulators.

V<V_SubSubcommands> - ventilator parms,

where V_SubSubcommands:

N:<CH> - 'near' temperature sensor channel 'CH'
(0..4).

F:<CH> - 'far' temperature sensor channel 'CH'
(0..3).

T:<CH> - minimum temperature delta between 'near’
and 'far' channels when ventilator PID
regulator will decide to turn on
ventilator.

M:<V> - mode V' of ventilator control:

0 - ventilator is 'off".
1 - ventilator is 'on’ and full speed.
2 - ventilator is 'on' and its speed is

controlled by SVP:<V> command.
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3 - 'auto’ mode. Ventilator is controlled
by PID regulator based on 'near' and

‘far' temperature delta.

D:<V> - time interval of ventilator PID regulator.

P:<V> - set ventilator power(in percents). Valid

only for mode ‘2.
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1. O mpoaykre.

IO «TRANSAS Consulting» (manee —I10) mpeacraBisier co0oi MporpaMMHOE OOECIICUCHHE T10
MOHHUTOPHHTY M YIPABJICHUIO KOHTPOJUIEPAMU KIMMAT-KOHTPOJISI KOXKYXOB KaMmep BHICOHAOTIOACHHSI,
MOIKIFOYEHHBIMU 110 HHTepdeticy RS485 u mo mpotokoiay «Modbusy.

ITO no3Bosis€T MOHUTOPUTH OCHOBHBIE IApPAMETPbl KOHTPOJUIEPOB: TEMIIEPATYpbl y MEpPEAHENH U
3aJlHEN CTEHOK KOXyXa, TEMIIEpaTyphl HarpeBaTelell, MOLTHOCTH MOABOUMBIE K HarpeBaTesIM, a TaKKe
CKOPOCTbH BpallleHHs] BeHTUJISITOpa 00yBa.

I1O no3BosiseT ycTaHAaBIMBAaTh M KOHTPOJUPOBATH KEJIAEMYIO TEMIIEpaTypy BHYTPU KOXKyXa,
PEeKUM paboThl BEHTWIATOPA 00/1yBa, a TAKXKE PEXKUM PabOThI JBUTATEIIs CTEKIOOYUCTUTEIS.

B «pexume skcniepra» 110 mozBomsier HacTpauBaTh NPAKTHUYECKU BCE INApaMeTphl YNPaBICHUS
ycrpoiictBaMu KoHTposuiepa (koagduumentsl 11M]] perynsatopo, mapameTpsl YIpaBieHHE IIArOBbIM
JBUraTelleM CTEKJIOOYUCTUTENS, PpeKUMaMU HU3MEpeHus U KaauOpOBKOM KaHAJIOB HM3MEpEHMs
TeMIIepaTypbl, maping-oM U3MepUTENbHBIX KaHaioB U [IN]] perynsaTopos, u T. 1.).
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TexHuueckne XapaKTepPUCTUKH.

HaunmeHnoBanue xapakTepuCTUKHU [Tokazarenn
KonnyecTBo 0AHOBPEMEHHO MOKITIOYEHHBIX Orpanu4eHo TOJIBKO anmnapaTHbBIMU
RS485 koHTpoIIEepOB. BO3MOYKHOCTSIMH KOMITBIOTEPA U €T0

MIPOU3BOIUTENHEHOCTBIO.
ABtomatrueckoe onpeaenenue USB<->RS485 Jla
KOHTPOJLIEPOB.
BosmoxaocTh nmoakiaroueHnsa RS232<->RS485 Jla
KOHTPOJIJIEPOB (mpu Hammumu uHTepdeiica RS232)
Bo3MoxxHOCTB yrpaBiieHus puem/nepeaaya Ha
KonnyecTBo ycTpOUCTB KIMMAaT-KOHTPOJIS Ha 247
onHo mmHe RS485.
KonnuectBo  yCTpOMCTB  KIMMaT-KOHTPOJSL Ha He Oounee 32
OJIHOM cerMmeHTe  muHBI ~ RS485  (Ge3 (ompenensieTcst CTaHAapTOM)
MarucTpajibHbIX YCUIIUTENEN).
ABTOMAaTHYECKOE OTIpPEICTICHNE TIOIKITIOUEHHBIX K Ha
mHe RS485 KOHTpOIepOB KIUMaT-KOHTPOJIA

2. Pasrpanuyenue npas.

B cranpaptHOoM pexxume padotsl I10 He nmeeT pasrpannueHuil npas. BBoj 10MOIHUTENBEHOTO
MapoJsi MOXKET MOTPedOBaThCs TOJIBKO B CiIydae, €ClIM HY)KHO aKTUBUPOBATh «PEXHUM 3KcrepTay. B aTom
peXUME NOSBIAETCSA BO3MOKHOCTh U3MEHATh IPAKTUYECKH BCE ITapaMeTpbl KOHTPOJLIEpa.

BHUMAHUE!
W3MeHsst mapaMeTphl B «peKUME SKCIIEPTa» OTBETCTBEHHOCTh 32 padOTOCIOCOOHOCTh YCTPOHCTBA
JIOKUTHCS Ha KireHTa. [Ipon3BoanuTenbs HE HECET OTBETCTBEHHOCTD 3a MOTEPIO ()YHKIIMOHATIBHOCTH

YCTPOMCTBA, B ClIy4yae HENPABUILHOTO U3MEHEHHUS MapaMeTPOB!

3. Ycranoska ITO «TRANSAS Consultingy.

YceranoBka B OC Linux.

Ycranoska B quctpudyruse Ubuntu u Debian.

Jns ycranoBku B muctpudytrBe Ubuntu winn Debian ucnons3yercs naker cam-heaters_1.0-
1 _amd64.deb. B TepmuHane, B TOM KaTajiore, rJie paclioyoKeH Maker, cieayet Habpath: sudo dpkg -i
cam-heaters_1.0-1 amd64.deb
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® Mpunoxenus Mepexon

[:] Wine

= Ayavo u Buaeo nmua Cepsuc OKHO Crnpaska

/B Tpadwmka
m Wrpbl GNU Image Manipulation Program
’ WHTepHeT n TMNpasBka BbiaeneHne Bua WM3obpaxeHne Cnowm LBeTr WMHCTP
#% Hayka
m Odwuc
,." MporpammuposBaHue
. Mpouue » & ~os 2008
£ cucremnbie yruautsl » "™ ADS 2011
® CreumanbHble BO3SMOXHOCTH » © CamHeater
ky CTaHAapTHbIe » [=] CuteCom

¥ 3nekTpoHuKa » A FEKO

| = -
B Linsmith
D Picasa3

Simplicity Studio

‘ Uninstaller

@= AKTUBMDOBATE NDOAVKT

B& UeHTp npunoxernun Ubuntu

[Tocne 3aBepiieHus Mpolecca yCTaHOBKY IIPOrpaMMy MOKHO 3allyCTUTh U3 MeHIo «[Ipunoxenus» ->

«IIpoune» -> «CamHeater».

Yceranoska B OC Windows.

Hns ycranoBku B cpene Windows ucnonbsiyercs aitn CamHeatersSetupW 7plusX32.exe .
3amyctute CamHeatersSetupW 7plusX32.exe u cieayiiTe BOmpocam «MacTepa yeTaHOBKMY. [Tocie
YCTaHOBKH 3aITyCK MPOrpaMMbI MOXKHO nipousBecTH n3 «IIporpaMmen» -> «CamHeaters» -> «CamHeatersy.

4. 3anyck IO «TRANSAS Consulting».

3amyck nporpaMMbl POU3BOAUTCS U3 MyHKTa MEHIO, MECTOHAXO0KIEHUE KOTOPOT0 3aBUCUT OT THIMA
oTepaloHHoi cucreMbl. CM. IyHKT 3.

[Tocne 3ammycka mporpaMMBbl Ha SKpaHe MOSBUTCS OKHO MTPOTPaMMBI, B KOTOPOM U OYIYT MOSBISITCS
HalieHHble Ha mMHe RS485 xonTposuiepsl kaumaT-KoHTpossi. [locne 3amycka mporpamma ornpesensieT
MOCJIeIOBATEbHBIE TOPTHI, NMPUCYTCTBYIONIME B CHUCTEME, M IIBITACTCS ONPEACTUTh KaKhe W3 HUX
SBIIAIOTCS. KOHTpoyiepamMu muHbl RS485. B aBromarnueckoM pexxume 3TO BO3MOKHO Tosbko aisi USB
yctporictB. ["apanTupoBano nmporpamma omnpeaensetr «CP210x USB to RS485 Bridge» u «CP2102N USB
to RS485 Bridge». B cnyuae, ecnm mporpamma Hamuia TOIXOASAIINN € KOHTPOJUIEp, OHA BHIBOJHUT B
CTaTyCHOM CTpoke WH(pOpMaInio 00 3TOM YCTpOWCTBE W HAUYMHAET mpoiiecc 3ampoca D ycTpoiicTB Ha
mmHe RS485 mo nportokory Modbus.
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KAMMaTKOHTPOb

1nn  OkKHO
AT,

HoBbiid RS485 KOHTpOANEP © CepUliiHBIM HoMepom 'A00001' nogknoymnca Ha 'ttylUSBo'

B ciydae eciau mporpamMma Iocie 3alycka HE Hallljla B CUCTEME IMOAXOJIAIIMX KOHTPOJUIEPOB, B
CTPOKE COCTOSIHUSI OyZIeT TOJIBKO «I OTOBY.
[Iporpamma aunamuuecku omnpeaenseT kak orkiaoueHue USB RS485 konTposuiepos, Tak u ux
MOBTOPHOE MOJKJIIOYEHHE, MO3TOMY Iepe3alyCcK MporpaMMbl B ciy4yae 3aMeHbl KOHTpOJUIEpa W/WiIn
nepernoAKIroYeHus muHbBI RS485 He Tpedyercs.

[TO aBTOMATHYECKH CTPOUT CIHUCOK HEU3BECTHBIX €My mocieaoBarenbHbix moptoB (COMI1..N B
Windows, ttyS0..N, ttyUSBO0..N, ttyACMO..N u T. 1. B Linux-¢) mpHCYTCTBYIOIINX B ONEPANMOHHOU
cucTeMe. DTOT CIHCOK Ha3blBaeTcs CHUCKOM «DUKCHPOBAHHBIX» NMOPTOB. B cnucke PUKCUPOBAHHBIX
MOPTOB HY)KHO yKa3aTh HCIIOJIB3YEMBIH MOPT, a Takke Tpedyercs i emy RTS curHan s ynpapieHHs
HAaIMpaBJIEHUEM Mepeadyu TaHHbIX. Be13BaTh criucok « DUKCUPOBAHHBIX TOPTOBY» MOKHO U3 MEHIO «Daiim» ,
Kak MOKa3aHo Ha puc. 1.

KnuMmaTtKoHTpoOJIb

[OEHY OkHO

OUKCMPOBaHHbIE NOPThI

-l ModbusRescan

{* Bbixoa Ctrl+Q
T P —

e B

OB ) Bblkn
() 3.3cek

o O N%

Puc. 1: Bo13oB koHurypaunu «DUKCHpOBaHHBIX IIOPTOBY»

i

Bun tabnuiel «PUKCHpOBaHHBIX TOPTOBY» MpUBeE/eH Ha puc. 2. [Tone «ms mopra» coaepx ur
UM [10CJIEI0BATENBHOIO IOPTA, KaK OHO NMPHUCYTCTBYET B cucreMe. [lone «cnonb30BaTh» yKas3bIBaeT

CJICAYCT JIX UCIIOJIB30BaTh 3TOT IMMOPT NPOrpaMMe UJIN HET.
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ImanopTta Kcnonesosate RTSnpynepegade

teyUSBA ‘He MCNONB30BaTE ~ |

Puc. 2: Bun Tabnuib ®UkCHpOBaHHBIX MOPTOB.

[Tone «RTS npu nepenaue» roBoput, ucnonb3yercs au curian RTS nopra RS232 nnsa ynpasnenus
nepeaadel Wik HEeT, a €CIM MCIIONb3YeTCs, TO KakOd ypOBEHb CHTHaJIa HA 3TOM BBIBOJE MEPEKIHOYACT
IIpreMOoIepelaTYUK KOHBEPTEPA HA IIepeaayy.

B cnywyae HaxoxneHHMs KOHTpoulepoB Ha wmMHaxX RS485 B mporpamme mnosBsTcs OkHa(-0) €
napaMerpamu cucteM(-bl) KIMMat- KOHTposs (puc. 3).

KnuMaTtKoHTponb
Daitn  OkHo

= @

) [w] [w]

Puc. 3: Haiinen konTpoiuiep ¢ cepuiiapiM HomepoM 0x4b228a7e0000 mo aapecy 0x0b.

B BepxHeM n1€BOM yIiTy TaHHOTO OKHA IMOKA3bIBAIOTCS CEPUMHBIN HOMED U aapec Ha muHe RS485.
Bwmecto cepuiiHOro HOmMepa MOKET BbIBOAWUTHCS «Has3BaHwe» KoHTposuiepa. B mpaBom BepxHeM yriry
3HAYOK, CBOpauuMBas OKHa. B OCHOBHOM Moje OKHa MpejcTaBieHa HMHQpopManus (cjIeBa HAIpaBo) O
CTEKJIOOUHCTHUTENIC, BEHTUJISITOpE 001yBa, TeMIepaType y MepedHeil CTeHKH, TeMIleparype y 3aaHeil
CTEHKH, IMOJJIEP)KUBAEMOM TeMIlepaType B KOXKyXe, a TaKKe O TemIlepaTypax M MOLIHOCTSAX IEpPBOTO U
BTOporo Harpepareneil. Bes ata mndopmanys oOHOBISETCS AMHAMUYECKU JJIS KaKJOTO KOHTpOJUIEpa ¢
MHTEPBAJIOM B 2 CEKyH/IbI. B ciiydae oTCyTCTBHUHM OTBETOB OT JHOOOT0 U3 KOHTPOJUIEPOB B TEYEHUH 2 MUHYT
I1O aBTOMaTHYeCKH YAAIUT €r0 OKHO M3 MPOTrpaMMbI M 3aHOBO 3aIyCTUT MPOLEIYPY CKAHUPOBAHMS LIUH
RS485. 50




5. Padora ¢ II0 « TRANSAS Consultingy.

PadoTa co CTEeKJI00UYNCTUTEICM.

CTeKJIOOYUCTUTENL MOYKET HAXOAWUTHCS B OJHOM M3 CIEAYIOUIMX PEXUMOB: «BbIKILY», «3.3ceK.»,
«bcek.», «16.5cex.» n «Ncek.». Be16op He0OX0AUMOro pexrMa IMPOU3BOIUTCS HA TTAHETH IIOMEUESHHON Ha
puc. 4 xak «Pexxum paboThD».

g KnuMMaTKoHTpO/ib

®ain  OkHO

- 5
i i TeKyLIMA Nepunog
4p728a7e0000 (Ox!

(233cex) ( Bon ) [ 0% ) [ 006/m | ) (15.0°c)

Q O 22.0°C | 24.4°C ‘ @

® Bbikn
3.3cek L —
[ —
6.6cek -
16.5cek
N cek

M paboThl

. S ©°C g 7 tC % 7
vnpannenne ‘ analneuue ‘ ] ‘

b . y nepeanelt y 33pHelt
‘ABOPHHKOM ] BEHTHAATOPOM j ALK ot

¥npaen.
Temneparypoit

Puc. 4: YnpaBneHue CTEKIOOYUCTUTEIEM.

[Tpu cmene pexxuma paboThI TEKYLTHI pexrM 0ToOpa3uTcs B mojie, 0003HaueHHOM Kak «Tekyiiee
cocrosiHue». Pexxum «3.3cek.» onpeaenser paboTy CTEKIOOUYUCTUTENS B HEMPEPHIBHOM PEKUME (Kak
TOJIBKO CTEKJIOOYHCTUTENh JOCTUTAET KOHEYHON TOYKM OH HAYMHAET JIBUKEHHE B MPOTHUBOIOIOKHOM
HampasjeHun). B pexume «6.6ceK.» CTEKIOOYMCTUTENb TIOCIE OCTHKEHUH KpaiHeH TOUKH (4TO
3aHuMaet 3.3cek.) aenaet nay3y B 3.3cek. B pexxume «16.5cek.» oH nemaet nmaysy B 12.2cek. mocie
JOCTHXEHHS KpaiiHel Touku. B pexxume «Ncek.» nepruoja paboThl CTEKIOOUNCTUTENS OTPeeNsaeTcs
3HauUEHHUEM B 1oJie, 0003HadyeHHOM Kak «Tekymuit mepuoa» Ha puc. 4. 3HaueHHe eproaa MOXKET

OBITh U3MEHEHO KHOMKAMH «1+» U «-» U IMMOJI3YyHKOBBIM JIBUKKOM, PACIIOJIOKCHHBIMU I10J] 9TUM ITOJIEM.

Pabora ¢ BeHTHJIATOPOM 001yBa.

BenTtunsatop o6ayBa MOKET HaXOJHUTCSl B OJHOM B OJJHOM U3 CIEIYIOIIUX PEXUMOB «BBIKIL.»,
«100%», «N %» 1 «ABTO». BBIOOp HEOOXOMMOTO pEKUMa MMPOU3BOJUTCA HA MMAHEIH, TOMEUEHHON Ha
puc. 5 xak «Pexum pabots». [logBoarMas K BEHTUIISITOPY MOUIHOCTH (B MPOLIEHTAX ) OTOOpakaeTcs B
noJjie, MOMEUEHHOW Ha puc. 5 Kak «MOIIHOCTh Ha BEHTUJIATOpe». PaboTy BEHTHIATOpAa MOXHO

KOHTPOJIMPOBATH MO 3HAYEHUIO €r0 000POTOB, BEIBOJUMBIX B oJie «O00pOTH» Ha pHC. 5.
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MOLWHOCTb Ha BEHTUAATOpE

0 (0x0b) ,l, KOﬁODOTbI

wn ) [ 0% ) [ o0o6/m |}

22.0°C 24.4°C ’

Pe>xum paboThbl

[ 3 ¢ °C 3 t°C )
l ¥npaenexne ‘ ‘
y nepeaHeit y 3anHei
‘ BEHTHAATOPOM j CTEHKM J L CTeHKM

¥npae
Temnepar

Puc. 5: Ynpasnenue BeHTHISTOPOM 00/1yBa.

[Tpu BBIOOpE pexuma «100%»» Ha BEHTUISITOP MOJAETCs MOJIHOE HampsbkeHue nutanus. [lpu
3TOM BEHTWIATOP paboTaeT Ha CBOMX MAaKCHUMAIbHBIX 00OpOTaXx M OOEeCreurMBaeT MaKCHMalbHBIN
o6xyB. IIpu BbiOOpe pesknma «N %) MOIIHOCTh Ha BEHTHJIATOPE 3aJaeTCS KHOMKAMHU «+» U «-» HIU
MIOJI3YHKOBBIM JIBUKKOM, DAclOJIOKEHHbIMU 1oj mojieM «MolHocTh Ha BeHTwisTopey. Ilpu
BHIODAaHHOM pEXHUME «ABTO» yIpaBieHHEe BEHTWIATOpoM ocymiectBisercs I[IW]] perymnstopowm,
BBIUUCIIAIONINM BO3/IEHCTBHE, OCHOBBIBASACh HA DPA3HMLE TEMIEPATyp «IAJBHETO» M «OJIMKHETO»
naTyukoB. [lo yMOT4aHHIO «JaNbHUI» JaTUYUK - ITO JATYUK Y «IIEpeAHEH» CTEHKHU KOXKyXa, a
«OmKHUN» - fgatdyuk 1-ro HarpemaTens. IIpu 3TOM BEHTHUIISATOpP OCTAaeTCs BBIKIIOUYEHHBIM MOKa
pasHHIIa TeMIepaTyp He MPEBBICUT mopora (1Mo yMoidaHuio 3 rpajayca). JlaHHast cTpaTerus 1no3BosisieT

YBCJINYUTDL CPOK CJ'Iy>I(6LI BCHTHUJIATOPA.

YcraHoBKa TeMIepaTypbl yaepKaHusl.

Cucrema KIMMAaT-KOHTPOJIA IIpEAHA3HAYeHAa B TMEPBYK OYEpEdb I IOJACPKAHUA
TEMIEPATYpbl BHYTPU KOXyXa HE HID)KE YCTAaHOBJIEHHOTO 3HAYEHHA JUIS NPEJOTBPAIICHHUSA
3armoTeBaHusl M OOJeAeHeHHs] OKHa HaOmopeHus. Tekyiias meneBas Temreparypa (IIOpor HIKe
KOTOPOTO HE JOJKHA OMYyCKaThbCs TeMIlepaTypa BHYTPU KOXYXa) BBIBOJUTCS MPOrpaMMoOil B moiie,
o0o3HaueHHOM Ha puc. 6 kak «lleneBas temmeparypa». [Ipm HeoOXOAMMOCTH OHAa MOXKET OBITh
U3MEHEHA KHOIKAMH «1T», «-», a TAKXKE C MIOMOLIbIO IOI3YHKOBOTO JIBUXKKA, PACIIONIOKEHHBIMU I0J

IIOJIEM ((I_ICJ'ICBa}I TEMIICpaTypa».
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Llenegas Temnepartypa

15.0°C
22.0°C | 24.4°C ]]

= || () =
DC
e | [ | [omm) [msmn) [

Puc 6. 3ananue neneBoii Temneparypsl

HacTpoilku ¥ YCTAHOBKHM KOHTpPOJLJIEpa.

3ananne «Ha3BaHM» KOHTPOJLJIepa.

B ciryuae, korga B cucteMe BCETro OJUH KOHTPOJUIEP KIMMAT-KOHTPOJIS, HACHTU(DUIIPOBATD
€ro He COCTaBisieT TpyAa. B ciydae eciiv KOHTpOJUIEPOB HECKOJIBKO, UMEET CMBICI MPHUCBOUTH
KoHTpoJuiepaM «VMeHay.

Jns 3aaHusl «MMEHM» KOHTpOJulepy TpeOyerTcs BbI3BaTh BBINAJalollee MEHIO, JJIS Yero
HEOOXO/IMMO «KJIIMKHYTH» TPaBOW KHONKOW «MBIIIKM» HAa CBOOOJHOM MECTE OKHA YIIPaBIICHUS

KoHTposuiepoM. [losBurcs MeHto (cM. puc. 7) 1 IEpBBIM IYHKTOB B HeM OyJeT «/3MeHeHne uMeHm».

24.8°C - ' 23°C < f 23°C ’

t°C
1-r0 Har 2-ro Harp

-
:::uch ¥npaen. MOWHOCTD Ha. MoOWHOCTD Ha
’mmm paryp 1-OM Har 2-0M Har

Puc. 7 Brimagaroniee MeHIO.

HpI/I BBI60pC 9TOr'0 MYHKTA MMOABUTCA OKHO, B KOTOPOM ITPUCBANBACTCA «UMsI» KOHTPOJUICPY. Bung

ATOro OKHA MOKa3aH Ha puc. 8.
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Puc 8. OkHO U3MEHEHNU UMEHHU.

Ecan ouncTuTh 1Moie MMEHU U COXPAaHUThb UBMCHCHUSA, TO «MMA» KOHTPOJIJIICpa 6YI[€T YAAJICHO U Ha

OKHE yIIpaBJICHHUS] KOHTPOJUIEPOM OYAET OIATh OTOOPAXAThCsl CEPUITHBIN HOMEp KOHTPOJIIEPA.

Pa3penienne pe:knma «3KCepTa.

KonTpomnnep umeeT 60bI10€ YUCIIO PA3TUYHBIX PETUCTPOB HACTPONKU, KOTOPBIE B OOBIYHBIX
YCIIOBUSX HE TPEOYIOT KaKUX-JIMOO M3MEHEHUH, HO TIPU HEOOXOIUMOCTH, OHU MOTYT OBITh U3MEHEHBI U3

PEXKUMaA «OKCIICPTaA».

BHUMAHUE!
W3MeHsst mapaMeTphl B «peKUME SKCIIEPTa» OTBETCTBEHHOCTh 32 Pa0OTOCIIOCOOHOCTh YCTPONCTBA
JIOKUTHCS Ha KIHeHTa. [Ipon3BoanTeNh HE HECET OTBETCTBEHHOCTH 32 MOTEPIO (DYHKIIMOHATEHOCTH
YCTPOICTBA, B ClIy4ae HEMPABUILHOTO H3MEHEHHS MTapaMeTpoB!

J1s TOro, 4ToOBI BOMTH B PEXUM «IKCIEPTa», HY’KHO B IIEPBYIO OUYEpEJlb 3TOT PEKUM Pa3pELIUTh.
J1jis 5TOrO B BBINIA/IAI0IIEM MEHIO (CM. pHC. 7) HYKHO BbIOpaTh NyHKT «Pa3pemenue» [Ipu sTom nossurcs
OKHO BBO/Ia TapoJis (apoJib CTaTUUHbIN U He MeHsieTcs - 'njkthfenbz'), mocne npaBuiabHOrO BBOAA KOTOPOTO,
PEeXUM «OKcrepTa» OyaeT paspelieH. Teneps A7 TOro YToObI MOMACTh B PEXKHUM «IKCIIEPTa» HY>KHO U3

BBITIQ/IAIOIIET0 MEHIO (CM. PHC. 7) BEIOpATh MYHKT «PEKUM IKCIIEPTay.

Pexum 3xcnepra.

[Tocne BBIOOpa TYHKTa MEHIO «PEXKHM DJKCIIEPTa» Ha HJKpaHE TMOSBHUTCSI OKHO (cM. puc. 9) ¢

HCECKOJIbKUMHU BKJIaAKAMHU MAapaMETPOB PA3JIMYHBIX KOMIIOHCHTOB KOHTPOJUIICPA.
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@ PaboTa B peXxume 3KcnepTa

Tepmo aatymkn | Harpesatenm  BeHtunatop — [Buratess 'asopHuka' — Misc Params

Homep aatunka: KaHano ~

MapameTpbl KaHana VIHTepBan TeMneparyf
v [1aTyuk akTuBeH ® -112.82/122.63°C

v! BbiBOA NpW M3MEHEHWUN -57.56/59.98 °C
[OenstasbiBoaat: [0.20 |3 -239.77/288.72°C

(Usmerrs) -125.20/137.33°C

KannbpoBoyHble 3Ha4eHNA

CyumT. HM3KaA t°C: CyuT. BbICOKAA t°C:
aean. HM3kaa t°C: Maean. sbicokas t°C:
Kopp. ycunerua: 1.010742 Kopp. cMeweHna: -53
Kannbposka ] (VcTaHosuT KOPP.

Puc. 9: OkHo 3kcniepTa: TEpMO TaTUHUKH.
Hacrtpoiika TeMneparypHbIX KaHAJIOB.

B koHTposepe mpuUCYTCTBYET 5 TeMIEpaTypHBIX KAaHAJIOB, W3 KOTOPBIX 4 BHEIIHUX M OJUH
BHYTpeHHUH (T.H. «on chip» natuuk). BHyTpeHHUIl naTumk kaiuOpyercss aBTOMATUYECKU HpPU IEPBOM
cTapTe NMPOIIUBKU KOHTpoOJIIepa U Ooiiee HE TpeOyeT HUKAKHUX MOJICTPOEK, a BOT BHEIIHUE KaHAIIBI TPEOYIOT
JIOTIOJIHUTENBHON KanOpoBkU. Kpome Toro 3Tu kaHasibl MOTyT ObITh HACTPOEHBI Ha Pa3JIMYHbIE JUANa30HbI
Temneparyp (¢ pa3IM4yHON TOYHOCTHIO), MOTYT OBITh pa3pelIIeHbl/3apelieHbl U MOTYT UMETh pa3pelleHue Ha
BBIBOJ] TEMIIEpaTyphI IPU €€ U3MEHEHNUH Ha «IoKalbHbI» RS232 unrepdeiic (cM. puc. 9).

Ha sT0i1 BKJIajiKe MOYKHO U3MEHUTH MapaMeTphbl KaTHOPOBKHU JIF0O0OTO U3 4-X BHEIIHUX KaHAJIOB JIJIS
MIPOM3BOJIFHOTO MHTEpBaia TeMIlepaTyp. DTO MOXHO ClielaTh BO-TIEPBBIX — BPYUYHYIO JJII KOHKPETHOTO
WHTEpBaja ycTaHOBKOW 3HaueHWil B moisix «Kopp. Ycunenus:» u «Kopp. CMmemenus:» u MOATBEPAUTH
Ollepalyio, HakaB Ha KHOIKY «YCTaHOBUTH Kopp.». Ecim ke Hamo 3anpeTuTh KOPPEKLUIO, TO B II0JIE
«Kopp. Cmemienus:» HeoOxoaumo noctaButs 0, a mone «Kopp. YcuineHus:» O4YUCTUTb.

Tak ke ecTh BO3MOXXHOCTb IPOM3BECTH KAJTMOPOBKY BBHIOPAHHOTO KaHalla B MOJyaBTOMaTHYECKOM

pexume, HaxkaB KHOMIKY «KamuOpoBkay.

BHUMAHUE!
He naunnaiite npoueaypy KaauOpOBKH, €CII Y Bac HET KalnOpoBovHbIX pe3uctopoB 100+0.01% om u

120+0.01% om.

55




B nawane mporeaypsl kKanuOpoBKH OyIeT 3allaH BOMPOC O KEIAaHWU IMPOJOJDKUTh U O HAIMYUU

KOMILJIEKTa KaTMOPOBOYHBIX PE3UCTOPOB.

BHUMAHUE!
Ha nanHoM 3Tane kaauOpOBKHU €111e UMEETCs] BO3MOXKHOCTbh OTKa3aThCsl OT KaJIHMOPOBKH, Aajiee

KaJIMOpOBOYHBIE KO GUIIMEHTHI OYyIyT COpOIICHBI!

B ciyuae ecinum e mporece OyaeT mpogoiKeH, OyaeT IpeIIokeHo MOIKIIUUTE pe3nuctop «Huskoi»
temneparypsl (100om). Ilocne npogomkenus 10 cOpocut kamuOpoBoUHBIE KOAPPHUIMEHTH! Ui TaHHOTO
KaHaJa ¥ mocje HeOOIbIION 3a/IePKKU BBIIACT KOMAHbl Ha CYMTHIBAHNE KOHTPOJUIEPOM 3HAUCHUH «HH3KON
TEeMIIEpaTypbl» A1 BceX HHTepBaioB. llocime storo OydeT BbIAAH 3alpoc Ha YCTAHOBKY pe3HCTOpa
«BbICOKOI Temnepatypb» (120oM) u mnocne noareepkaeHus 1O BbIACT KOHTpOJUIEpY KOMaHIbl Ha

CUHMTBIBAaHHUE «BHICOKOMU TEMIICPATypbD» U HA paCUYCT PE3YJIbTUPYIOLINX KOB(l)(bI/II_II/ICHTOB.

Hacrpoiika HarpeBarTeJiei.

Cucrema HarpeBaTeneil UMEET TIOBOJILHO MHOTO HacTpoek (cM. puc. 10).

@ PaboTa B peXXume 3KcnepTa

Tepmo aatumkn | Harpesatenn | BeHtunatop — [euratens 'ABopHuka’ | Misc Params

CncTeMHbIV KaHan
CncTemMHbIM Temn. kaHan: | KaHan 0 v | CUCTEMHbIN ypoBeHb Temn.: | 15.00 |5

KaHanbl HarpesaTenen
Temn. kaHan 1-ro HarpesaTens: |KaHan 2 ~ | Makc. Temn. 1-ro HarpesaTtens: |80.00 |+

v

Temn. kaHan 2-ro Harpesatens:  KaHan1 ¥ | Makc. Temn. 2-ro HarpesaTens: |80.00 |+

-

MapameTpbl 'pexvma aBapun' HarpesaTenei
~

Temn. nepexoaa B 'aBapuiiHbIi': | 7.00 |5 Temn. nepexoaas 'HopManbHbii': |10.00 |+

-

'ABapuiiHas’ Temn. 1-ro Harpes.: |120.00 |3/ 'ABapuiiHas’ Temn. 2-ro Harpes.: | 120.00

4»

N4 ko3dd. rasH. per. N4 ko3dd. 1-ro Harpes. N4 ko3dd. 2-ro Harpes.
Mpon.ko3dd.: | 5,00 = Mpon.ko3dd.: | 3,50 = Mpon.ko3dd.: 350

-

4«

WHTerp.ko3dd.: [ g.00 = WHTerp.ko3¢d.: [ g.00 = WHTerp.ko3dd.: [g.00 A
Anddkosdd: (4000 [3|  Anbdkosdd: s000 |5 Andd.kosdd. 4000 |2

Puc. 10: ITapameTps! HarpeBartemneil.

B HacTpoiikax «CHCTEMHOTr0 KaHajla) MOKET ObITh BHIOpAH KaHal TEMIEPATYpPHOTO 1aTYHKa,
KOTOPBIN OyZIEeT UCITONIB30BaThCA I1aBHBIM [TW ] perynsaTopoM B KauecTBE TEMIIEPATYPHI JIsl CPABHEHUS C
YCTaHOBJIEHHOM TeMIIEpaTypoil mojaepKaHusl. 31eCh )K€ BbIBEJICHA TEMIIEpaTypa MOAAEpKaHus, KOTOPYIO
MO’KHO IIOMEHSATH U B 3TOM OKHE, @ HE TOJIbKO B OCHOBHOM OKHE KOHTPOJLIEPA.
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Jlanee B «kaHaylax HarpeBarTess» 3a/1al0TCsd HOMEpPA BHEIIHUX KaHAJIOB TEMIIEPATYPHBIX
JATYMKOB JUISl K&KJI0T0 U3 KaHAJIIOB HarpeBaTelis, U KpOME TOI0 — MaKCUMaJIbHBIE TEMIIEPATYPbI, BBILLIE
KOTOPBIX HarpeBaTeIu HE JI0KHbI HarpeBaThCl.

Huxe pacnonioxkeHa rpynmna napaMeTpoB «aBapuiiHOTO peKUMay HarpeBaTenei. «ABapuHBIN
PEKUM BKIIIOYAETCS, €CIM M0 KaKOW-TO MPHYMHE KOHTPOJUIEPY HE YHAaeTcs yaepkarb Tpedyemyro
Temneparypy. B 3Tom ciydae MakcumainpHas TeMIepaTypa AJis HarpeBaTeleid MEHSETCS Ha «aBapUUHYIO».
[lepeknroueHrne B «aBapUHHBII) PEXKHUM IMPOUCXOJUT, €CIM TEMIIepaTypa «CHUCTEMHOrO» KaHajla IaJaeT
HUKE «TEeMIIepaTypbl Mepexojia B «aBapuiHBIN» pexum» (o ymomyanuto t «nogaepxanusin-8°C), a BBIXOJ
U3 HETo, KOI'Zla TEMIEpaTypa IPEBBICUT «TEMIIEPATYpPY MIEPEX0/1a B «HOPMAIBbHBIN» PEKUM» (110 YMOITYAHUIO
t «monnepxkanusa»-5°C). CTOMUT MOMHHUTb, YTO HpPU HM3MEHEHUU TEMIEPATypbl «IOIAECPKAHUS
COOTBETCTBEHHO MEHSIOTCS U TEMIIEPATyphl IEPEX0/a B «aBapUUHBIN» U B «HOPMAJIbHBIN» PEKUMBI.

B camom Hu3y pacnonoxensl 3 rpynnsl napamerpoB [IM]J] perynsiTopoB — riaBHOro u
HarpeBareneil. B kaxmoil U3 3THX rpymnmn ecTtb 3 Kod(p(UIMEeHTa — MPONOPLUUOHATBHBIN, HHTETPATBHBIA 1
muddepeHnmanbabii. M3menenne 3tux k03 PpUInueHToB BIMAET HA MOBEACHUE CUCTEMBI MO MOAECPKaHUIO
TeMIiepaTypbl BHyTpu Koxkyxa U Ha HarpeBareisix. HE PEKOMEH/ITYETCS usMeHATh 3TH apaMeTpbl Ha

YCTpOﬁCTBaX, HaxoaAIuxcs Ha 06’beKTC, TOJIBKO B J'Ia60paTOpHLIX YCJIOBUSIX.
Hacrpoiika BeHTHIISATOPA 001yBA.

Cucrema ympaBlieHUs BEHTWJIATOPOM 00/yBa UMEET HEe TaK MHOTO TIapaMeTpOB ISl HACTPOUKH
M0 CPaBHEHUIO C CUCTEMOW YIpaBIE€HUs HArpeBaTellIMU U ABUTaTelleM cTekioouuctutens. Kak BugHO U3
puc. 11, ects 3 rpynmbl mapaMeTpoB - «YTpaBICHUE aBTO-PEKUMOM BeHTUIIsATOpay, «[11]J] koaddurmenTs

BEHTUJISITOPa» U «JlOMOJHUTENbHBIE MTapaMETPbl BEHTHIISTOPAY.

@ PaboTa B peXxume 3KcnepTa

Tepmo gatuvkn ~ Harpesatesm = Bentunatop | [suratess 'asopHuka’  Misc Params

YnpasneHe asTo-peXXNMOM BEHTUNATOPA
‘NanbHWA' TEMN. KaHaN: | Kanan0 v | D/WDKHWIA TEMM. KaHaM | Kanan 2 v

Mopor pasHuubI TeMnepaTyp: 3.00 =

N4 ko3¢ d. BeHTMNATOPA.
Mpon.koadd.: [10.00 |2 UHTerp.ko3dd.: [ 00 -

Andd.ko3dd.: 000 [+

JlononHuTeNbHbIE NapaMeTpbl BEHTUAATOPA.
MNepwvoa ML perynstopa(Mcek): [1gp0 |2 MHOXMWTENb CKOPOCTU BEHTUNATOPA:

v

~
o
LD

| 3akpbims |

Puc. 11: ITapameTps! yrpaBieHUs BEHTHIATOPOM 00IyBa. 57




Jiist HopManbHOHM pabOTHI aBTO - PeKMMa BEHTHIIATOPA HEOOXOAUMO 33/1aTh «OIMKHUI U
«JaNbHUID) TEMIIEpaTypHbIE KaHalbl, @ TAK)KE IIOPOT Pa3HULIBI TEMIIEPATYP, P KOTOPOM BEHTUIISTOP
BKJIFOUMTCS. [ToCKOIBKY HaM HEOOXOJMMO J10CTaBUTh TEIUIBIM BO3yX B TO MECTO, I'/Ie TEMIIepaTypa
U3MEpSIETCs 1aTYNKOM «TeMIIEPATyphl NOJAECPIKAHUAY, TO «AATBHHUI KaHaJ 0ObIYHO Ha3HAYaETCs] UMEHHO
Ha 3TOT AaT4yuK. bikHuil, 00bIYHO, HA3HAYAETCS HA TEMIEPATYPHBIH JaTYMK OJHOTO M3 HarpeBaTeleil, 4To
rapaHTHPYET BKIIOUYEHHUE BEHTWIATOPA Cpa3y MPU BKIFOYEHUHU HarpeBarese.

Crnenyromas rpymmna — koddduimentst [TU]] perynsropa. st JaHHOTO yCTPOKWCTBAa UMEET CMBICI
TOJILKO TIPOTIOPIIMOHATLHBINA KOA((HUIIMEHT, OCTAILHBIC BRICTABISIFOTCS B 0.

B nocneaneii rpynmne mapameTpoB UMeeT 2 mapaMeTpa, MeHSITh KoTopble He chenyeT. «[lepuon TN /]
PETYIATOPay OIpeeNseT C KaKoil 4acTOTON BBIUMCIISIETCS HOBOE 3HAUEHUE MOILTHOCTh Ha BEHTUIIATOPE, a
«MHOKHUTEJb CKOPOCTU BEHTHIIITOPA» OMPENEAeTCS MOJENIbIO BEHTWIATOPA U TIOKA3bIBAET HA CKOJILKO

HaaO0 YMHOXUTH KOJI-BO HMMITYJILCOB €ro TaxoMeTpa, YTOOBI IMOJIYYHUTDb pa3MCPHOCTDH «00./MHH.».

HaCTpOﬁKa NMpUuBO/Jia IAaroBoro IBUraTejas U CTCKJI00YUCTUTEIS.

Bxutagka mapaMeTpoB JBUTATENs CTEKIO0UMCTUTENS ('IBOPHHKA') COAECPIKUT, KaK «pabouney» Tak
U «CIIpaBOYHbIE TapaMeTpbl» cM. puc. 12. K nocneanum otHocutcs rpymnna «llapamerpsl nsurarens»,

KOTOPBIC HE BJIMAIOT HU HA YTO, U BBIBCJACHBI TOJIBKO IJIA CIIPABKH.

@ PaboTta B peXXume 3KcnepTa

Tepmo gatumkv |~ Harpesatenn = BeHtunatop | [suratens 'asopHuka' | Misc Params

YnpasneHve ' 4BOPHUKOM'

CocToaHWe 'ABOPHNKE': | BbIkA ~  MNepwvog 'aBopHUKE': |20 |+
Ko3dd. aenmreneri yacToTsl MapameTpbl gBUratens
Henutens 1/10 Makc. ckop. wara: 6500 |+ MuKpowaros Hawar: (32 |+
Henutens 1/5 Makc. ckop. wara: | 3250 |+ Waros Ha o6opoT poTopa: |48 |+
Lenutens 1/2 Makc. ckop. wara: | 1300 |+ O6op.poTopa/obop.wkunBea: |80 =
[Lenutens Makc. ckop. wara: 650 |+
TanmayTbl ' ABOPHWKA' (MCEK) YpoBHW ' 4BOPHMKS'
O)MA3HWE MNOIHOWM CKOPOCTM: | 200 |5 YpoBeHb ABWIKEHWA BNEBO: |620 |+
MpoBepka noaHow ckopocTu: | 200 = YposeHb ABWKeHWA BNpaso: | 593 =

Makc. Bpema 40 OCTaHOBKM: | 3200 |+ YpoBeHb 0CTaHOBKM BeBo: | 1198 |+
Makc. Bpema 40 OCTaHOBKU(MHWL,): | 3300 |+ YpoBeHb OCT3HOBKM BNpaso: | 1190 |+

Bpemsa naysbl B cocTosHMK 'Baok’: | 30000

33KpbITh |

Puc. 12: [lapameTpsl ABUTaTest CTEKI00YUCTUTEIISL.

B rpynne «Ynpasnenue '1BopHUKOM'» IpUCYTCTBYET napamerp «CoctosHue nBopHuka» u «llepuosa
'TBOpHHUKA'» (MCIIOTB3YETCS TOJBKO B pexkuMe «N cek.»). «CocTosiHue 'TBOPHUKA'» IOBTOPSIET TOJIE
«Teky1iee cOCTOSHNE CTEKIOOUNCTUTENIS» B OCHOBHOM OKHE, HO B OTJIMYMU OH HETO MO3BOJISIET TIOMEHSITh

coctosinue. [Ipu 3TOM He Bce MyHKTHI OyAyT BOCIPUHSATHI KOHTpossiepoM («biok», «ABapus», «1-BneBosgi




«MI-BipaBo» - TOJIBKO 11 OTOOpaKeHUs ), HO B OTVIMYMH OT OCHOBHOT'O OKHA KOHTPOJUIEPA 371€Ch €CTh
BO3MOYKHOCTH BBIAAaTh KoMaHy «M-BieBo H», koTopas 1o cyTu siBiseTcss KoMaHaoi copoca u

HHUIHAJIM3allu CUCTEMBI YIIPABJIICHUEC CTCKIIOOYHUCTUTEIICM.

I'pymma «Koadd. J[lenmurteneit yacToTb» yCTaHaBIMBAaeT KOIDMUIUEHTHI MAETICHHUS YaCTOTHI
CHCTEMHOI'0 TaKTOBOTO T€HEparopa Ui MOJYYeHHs HYKHBIX YacTOT «MHKpo-mara» (1/32 or ocHOBHOTO
miara ILIaroBOro JIBUTraTeNs) A pa3iMuHbIX CKOpOCTEH BpauleHus aAuratens. V3MeHsATP uX He

PEKOMECHAYETCA, KpOME Cllydas 3aMCHBI IHAaroBOro ABUraTeiisd Ha Oonee/MeHee CKOpOCTHOﬁ.

I'pymma «TaiiMayTsl JBOpHHKA (MCEK.)» OIpPENEeIsIIOT BpPEeMEHHBbIE HMHTEpBalbl pabOTHI MPHBOIA
crexnoounctutend. Ilome «OkuaaHue IONHOM CKOPOCTH» - 3TO 3alUUTHBIM MHTEpBaJ IIPU CTapTe
JIBUraTels, 3a KOTOPbIM OH JIOJDKEH Pa3orHaThCsl 10 TpeOyeMOM CKOpPOCTH M CHTHaJl Ha W3MEPHUTEIbHOM
pe3ucTope JOKEH OKa3aTbCsid B 00JacTH «YPOBHSI JBMKEHMS ...» IpyHibl «YpoBHHU 'mBopHUKa'». [Tocie
sTOro B TeueHuu «lIpoBepky MoaHON CKOPOCTH» CUTHAJI KOHTPOJIMPYETCSl Ha HaXOXKIEHUE B ATOM 00JacTy,
U €CIIM 3TO MOATBEPKAAETCS, TO Jajiee B TeUeHUH «Makc. BpeMEeHU 10 OCTAaHOBKW) JIBUIATEIb MPOJOJIKAET
Bpalarbes, 10 MOMEHTA, JIMOO YBEIMYEHUH CUTHAJIa Ha U3MEPHUTEIbHOM PE3UCTOpE 10 YPOBHS «YPOBEHb
OCTaHOBKH ...», JTUOO 10 McTeYeHUH HHTepBaja «Makc. BpeMEeHHM O OCTaHOBKW». B MpoTHBHOM ciyuae
CUMTAETCS, YTO MPHUBOJ YEM-TO OJIOKUPYETCS U CUCTEMa YNpPaBJICHUs NEPEXOIUT B cocTossHue «biaok» Ha

Bpems «Bpewms nayssl B coctosiHuu 'biok'».

[Tepemennas «Makc. BpeMEHH /10 OCTAHOBKM (MHHILL.)» 3TO BpeMsl B T€UEHUH KOTOPOIO JIBUTATENb
Bpaiaercs BieBo B coctosiHuu «M-BneBo H» [u1st 1oCTHKEHUS HA4YalbHOTO KPaitHETO MOJIOKEHMSL.

[lepemennbie B Tpynmne «YpOBHU 'MBOPHHUKA'» 93TO KaJIUOPOBOUHBIE 3HAYEHUS, KOTOpPHIE
OIIPEAEIAIOTCA MIPU IEPBOM CTapTe KOHTPOJUIEPA C MOAKIIOYEHHBIM JIBUTaTEJIEM U €CJIM 3HAUYEHUS B 3THUX
nonsx paBHo 65535 (OxFFFF). Takum oOpa3oMm, ycTaHOBMB 3TH MOJsl B 3HaueHue 65535 u mepeBens

CUCTEMY yIIpaBJIeHUs JBUTaTeneM B coctosiuue «M-Bneso H», MOXHO MO-HOBOM OTKaJIMOpOBAaTh YPOBHH.

6. Texunueckue Bo3MO:kHOCTH ITO «TRANSAS Consulting».

ITO cmocob6HO MMHAMHYECKH 00CITYyKHBaTh JIt000e KoJ-Bo mUH RS485, ¢ moakItoueHHBIMU K HUM, B
COOTBETCTBUU CO CHeHI/ICbI/IKaI_[I/IHMI/I, KOHTpOJUIEpaMHU «KJIMMAaT-KOHTPOJISA. MakcumManbHOE KOJIUYECTBO

KOHTPOJIJICPOB HC OTPAHUYCHO U OMPCACIIACTCS TOJIBKO MOIIHOCTHIO KOMITBIOTEPA.
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