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YyeOHbli npakTHKYM no LabVIEW

BupTtyanbHbivi 06beKT CMEeCUTENIbHOMN YCTaHOBKU Ha nnatgopme
umutaTopa SimSys - npowvigeHHbwi 31an (MuKAZ4 Ne3, 2009).
Cnepyrownii war - ynpasreHue 3tum "obbekTom". Y Koro 4rto
umeetcs - nnatbl u mogynu L-Card, National Instruments, ICP_DAS
wnn XOJIUT™ fsuita CucreMmc - Bce noaxoamT. Beab SimSys cnpoek-
TUPOBaH C OpUEHTaLIUEN Ha LLIMPOKUI KPYr MHOIrogyHKLMOHabHbIX
YCTpOUcTB cbopa AaHHbIX. Y, noxanyu, mukpocuctema m-DAQ -
nydwee 604XXE€THO OpPUEHTUPOBAHHOE MPEeANIoXKEeHUE, LUNPOKO
Ucronb3yeMoe B BbICLUMX y4eOHbIX 3aBefleHUsIX CTpaHbl. A rocemy,
Aasaiite co3faauM nporpaMMy ynpasrieHUs1 CMeCUTESIbHOMN
ycTaHoBKow Ha rniatgopme SimSys ¢ ucrionb3oBaHnem m-DAQ.

Nmutatop SimSys - 3To yHMBEpCaibHasa 1 MHOFOMYHK-
LUMOHaNbHaa nnatopma AN8 peannsaumm BUPTYalbHbIX
00ObeKTOB U cuUCTeM. B Hel peanu3oBaH npuHumMn "2-in-1", a
TOYHee - HeoObl4HOe CoYeTaHWe [ABYX YCTPOWCTB B OLHOM
KOHCTpyKTMBe. lNepBas coctasnatowasn - TFT LCD-nanens 77, ¢
paspetueHnem 800x480, 4OCTATOYHO APKas, C XOPOLLMMN YT-
namu ob3opa. Bropas coctaBnsiolLas - MUKpocucTeMa coopa
JaHHbIX ¢ nHTepdencom USB. AHanorosbin B/B B ypoBHSX
+5B copepxuTt 8-kaHanbHbit LIAT 1 2-kaHanbHbi AUMM, a
AVCKpeTHbIV B/B - aBa 8-61TOBbIX MopTa B ypoBHsX TTJ1. Bce
CUTHanbl BbiBeAEeHbl Ha KNIeMMHble COeAVHUTENN BUHTOBOTO
TNa, KOTOpble PacnofioXeHbl HeMOCPeACTBEHHO BO3/le 3Kpa-
Ha. A ciienaHo 3TO AN TOro, YTOObl peanbHbIA MPOBOAHMK,
NOAKMOYEHHbIN K OCHOBHOW c1cTeMe cOopa AaHHbIX C O4HOM
CTOPOHbI, @ C APYron NOAKMOYEHHDBIN K SImSys, npeBpaTtuncs
B BMPTYyasbHbI 1, NPOCNENOBAB y>Xe Mo 3KpaHy, Npubbin B
“NMYHKT Ha3Ha4eHMA": K JaT4uKy, 3aCfioHKe, ABMUraTento 1 T.n0.
NmutaTtop SimSys noaknodaeTcs K Ballemy KoMnbloTepy Kak
BTOPOW MOHUTOP 1 BTOpas cMcTeMa cbopa AaHHbIX. A Ans To-
ro, YToObl OH CTan AENCTBUTENbHO BUPTYalbHbIM OOBEKTOM,

1 2 3 4 5 6 7
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HeobX0oAMMO 3anyCTUTb MPOrpaMMy-Mofefb, Hanpumep Ty,
KoTopas Obina co3fdaHa B npedbldyllemM npaktvkyme. [1Ba
XMOKNX KOMMOHEHTa CMeCu MoJaloTcs B pesepsyap C no-
Moliblo Hacoca (1) n knanaHos (2). Oanee cnefdyeT Harpes
cvecn (11) 1 CvB NPoayKTa peakumm Yepes TpeTuii KnanaH
(12). KoHTpOMb YpOBHS XMOKOCTM B pe3epByape 1 ee Temre-
paTypbl OCYLLECTBAAETCSH C MOMOLLbIO AATYMKOB (3), curHan ¢
KoTopbIxX nocne ycunenus (5, 9) nocTynaeT Ha aHanorosble

) Hicsenaim vt 2
(B s eskirss scomensmt 1

() Hepmaten

() Vst e ity pamisnd.

BbIxofdbl Agyt0 1 Agyt! (8), 1 nokanbHble n3meputen (4),
pacrnonoxeHHble Ha oObekTe. KnanaHbl, HACOC 1 HarpeBaTenb
YyNpaBAsioTca NMHNAMU ANCKpeTHoro B/B DI/O BO..B4 (10). A
ellle Ha 3KpaHe MMUTaTOpa NPUCYTCTBYIOT CBETOBbIE MHAMKA-
TOPbI COCTOSIHMS cMecuTens (6), KHomka ocTaHoBa (7), a Tak-
Xe o00o3HadyeHua kJemMm "oOWun"gna  aHanoroBbiX W
LNCKPETHBIX CUrHanoB Agnp M Dgnp- 3aKpbiTble KnanaHbl v
BbIKJTIOYEHHbIN HACOC MPUHUMAIOT KPACHbIW LIBET, OTKPbITble
KnanaHbl ¥ BKITIOYEHHbIN HACOC - 3eMeHbl. BKioUYeHHbIN Har-
peBaTefb OKpalleH B KPacCHbI LBET, BbIK/IOYEeHHbI - B Oe-
nbIRA.

Ha3sHa4eHue kaHanos B/B SimSys:
Aour0
Aour!

CUrHan ¢ gat4vka Temnepatypsl, 0..5B

CUrHasn c gartyvka yposhs, 0..5B

COCTOsIHWE Hacoca Nofadqy KOMMNoHeHTa 2
COCTOsIHWE KNnanaHa c/iMBa NpoayKTa peakuum
COCTOSIHWE KNlanaHa Nofayn KOMNoHeHTa 2
COCTOsIHWE KlanaHa noja4u KomrnoxeHTa 1
COCTOSIHUE Harpesatens

akmuBHoe cocmosHue KaanaHa, Hacoca, HazpeBamens
coomBemcmyem ypoBHio aoe. 1 va aunusx DI /O BO..B4

MogpenvpyemMble TeXHNHYECKMe XapaKTePUCTUKKN pe3ep-
Byapa: BbicoTa - 1000 MM; mpefenbHO JonycTMas Temnepa-
Typa Kopnyca - 100°C; MakcumarnbHoe BpeMs paboTbl Npu no-
BbILLEHHOM AaBneHunn - okono 30 ¢. Moaenvpyemble TexH-
Yeckme XapakKTepucTUKn U3MepUTeNnbHbIX KaHanoB: AMana3oH
v3mMepeHnsa Temnepatypbl - 0..100°C, a yposHsa - 0..2000 mwm;
[Mana3oHbl BbIXOAHbIX cUrHanos - 0..5 B, yHKuMKM Nnpeobpa-
30BaHUM - IHENHbIe.

Co3gafvmM BUPTYanbHbIn MHCTpyMeHT m-DAQ control
mixer.vi AN aBTOMaTUYeCKOro YNpaBaeHUs CMecUTeNbHOM
YCTaHOBKOW. 3anporpaMMMpPOBaHHbIV aBTOMATUHeCKUA pe-
KMM KOHTPOMSA MOXHO ONWCaTb B BUAE NOCIe0BaTeNlbHOCTY
13 YeTblpex 3Tarnos:

1. 3anonHeHWe pesepByapa MNepBbIM KOMMOHEHTOM [0
[OCTUXEeHNA YpOBHA Xunakoctn 500 MM, npy 3TOM KnanaH
nofla4yu BTOPOro KOMMOHEHTa W1 CNvBa MpoAyKTa 3aKpbiThbl,
HarpeBateslb OTK/IIOYeH;

2. [JanbHenLlee 3anofHeHVe pe3epByapa BTOPbIM KOMMO-
HEHTOM 10 AOCTUXEHMS YPOBHS XuakocT 950 MM (knanaH
noJayu MepBOro KOMMOHEHTa U C/IBA MPOAYKTa 3aKpbiThbl,
HarpesaTesib OTKIIOYEH);

3. Harpes cvecn go Temnepatypbl 50°C (Harpesatenb
BKJIIOYEH, BCe KianaHbl 3aKpbIThbl);

4. CnuB npopykTa peakumn (ypoBeHb ocCTaTKa LOSKeH
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ObITb paBHbIM 50 MM, HarpeBaTefb BbIKMIOYEH, KlanaHbl no-
@41 KOMMOHEHTOB 3aKpbITbl).

ns KoHTpons paboTbl CMECUTEIbHOW YCTaHOBKIN Heob-
XOAMMO NOAKIIOHYNTL yNpaBnsiowm Mogynb m-DAQ k SimSys:

- e Dy 0.4 m-DAQ noakniounte K nuHuam Dy o
BO..4 cooTBeTcTBEHHO. CoeMHNTL 00LIMe NPOBOAa AMCKPeT-
HbIX CUrHanos;

- nogkmo4mtb Bxodbl A, 0..1 m-DAQ K BbIxogam Ag 0..1
SimSys COOTBETCTBEHHO, COeAVHUTL 0bLLMe NpoBoAa aHaso-
FOBbIX CUTHANOB.

MepeaHss NaHenb NporpaMMbl KOHTpoNs OyAeT cocTo-
ATb 13 CNefyioLWM/ 3N1eMeHTOB:

1. KHomMKa nepekniodeHns Mexay aBToMaTn4eckuM U py4-
HbIM PeXVMaMn ynpaBneHus yCcTaHoBKoW. B py4Hom pexrme
CTQHOBATCA aKTUBHbIMYM KHOMKW M03.5, 4TO No3BONAET NOMb-
30BaTeflio YNpasaTbh KaXabIM 3/1IeMEHTOM;

2. KHOMKa 0CTaHOBKM BMPTYaNbHOrO MHCTpyMeHTa (byaet
MCMOSb30BaThCS MPY 3aBepLUEHNI KOHTPONS);

3. Tpauk COCTOAHUM OAUCKPETHBIX UHUW MopTa D|/o A
Moayna m-DAQ. JIMHMM COOTBETCTBYIOT CleAyIOLWMM d1eMeH-
TaM ynpasfieHVs yCTaHOBKOM:

D)0 0 - Hacoc Nofa4n KOMMNOHeHTa 2;
Di/o 1 - knanaH cnivBa NPoAyKTa peakumm;
D|/O 2 - KflanaH Nogayy KOMMNoHeHTa 2;
D|/O 3 - KJlanaH noga4y KOMMoHeHTa 1;
Dyi/o 4 - HarpesaTens.

Mpu nogkntodeHnn mogyns m-DAQ Kk SimSys
HeoOXOAMMO ClenThb 3a NPaBUIbHOCTbIO coeam-
HEHWS AVCKPETHBIX IMHWIA 1 0DLLEro nposoaa Ans
obecneyeHns KOPPEKTHOCTU KOHTPONS.

A\

e ——
6 7 8 9 10

4. BpemeHHOW rpaduk HanpskeHnia Ha Bxodax A 0..1m-DAQ;

5. KHOMKK py4HOro ynpaBneHus ycTaHoBKow. ViHdopmaLms
C HMX NOOAETCA Ha COOTBETCTBYIOLLME ONCKPETHbIE IVHUM M-
DAQ. B aBTOMaTn4eCKOM pexmme AaHHble KHOMKM HeaKT/BHbI,

6. Mokasannsa Bxogos A 0..1m-DAQ. Vi3meHeHMe OaHHbIX
3HaYeHN OypeT otobpaxaTbCs Ha BpemMeHHOM rpaduke
nos.4,;

BuptyanbHbie 06bekTbl Ha Nnaropme SimSys
o6ecneynBaloT yHUBEpPCa/IbHOCTb U MHOTO(PYHK-
LMOHANbHOCTb NPU OpraHu3auuu naboparopHbIx
NpPakTUKYMOB.
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7. MakcManbHble 3Ha4eHns TemnepaTypbl U YPOBHSA, W3-
MepsieMbIX COOTBETCTBYIOLMMW AaT4nKamn. [JaHHble 3Hade-
HUS Hapsay C NepeMeHHbIMM M03.8 HeobxoAMMbIl Ans nepec-
YyeTa HaNPS>KeHU C BbIXOAOB B COOTBETCTBYIOLLME UM (PU3N-
yeckue BefIndYmHbl. MUHVMalbHble 3Ha4eHUA YPOBHSA U TeM-
nepatypbl nprMem paBHbiMr O MM 1 0°C COOTBETCTBEHHO;

8. MaKc1ManbHble 3Ha4YeHWa HanpPsXKeHWU, NoyHaemMblx

co Bxogos AL m-DAQ.

ObecneyeHne TpebyeMblx YPOBHEW BXOAHbIX
OnanasoHoB AL m-DAQ u 3alimMTa aHanoroBbIx
BXOZ0B OT Neperpysky BO3araeTca Ha Nofib30Ba-
Tens.

9. BpemeHHOW rpadimk YPOBHS XXIAAKOCTV B pe3epByape, PaccHn-
TaHHOTO MO MoKasaHnam A 11 yCTaHOBKaM MepeMeHHbIX Mo3.7,8;

10. BpemeHHOW rpadpyik TeMNepaTypbl XUAKOCTH, PaCCHUTaH-
HoW No Noka3aHumam A 0 1 yCTaHOBKaM nepemMeHHbIx Nno3.7,8;

TOAWMHY U UBET IHUM rpadu4eckmx 3aBUCUMOCTEN
HeobxoAMMO 3afaTb B OKHax CBOMCTB COOTBETCTBYIOLLMX Fpa-
PurHeCcKmX MHOVKATOPOB.

B 4eM 0cobeHHOCTU paboTbl NporpaMMbl B aBTOMaTM-
YyeckoM pexunme? [ns pabotel m-DAQ control mixer.vi nc-
NoNb3yoTCs ABa AOMNONHUTENbHbIX SUbVI, MpUHLMMBI NOCTPO-
eHNs 1 paboTbl KOTOPbIX M3NOXeEHbI HUXe. m-DAQ control
mixer ADC.vi npefiHazHa4yeH AN NOAYYEeHU HANPSXKEHNI C
aHanorosbix BxofgoB Mm-DAQ. Bnok-aunarpamMma (Bxofd v Bbl-
X0oAbl NpeAcTaBfeHbl Cf1IeBa M CNpaBa PUCYHKA COOTBETCTBEH-
HO) JOMXHa UMeTb CrefdyoLlmi B

Ha nepeom 3Tane BbinonHeHvss m-DAQ control mixer
ADC.vi BbinoniHaeTcs Bbi3oB m-DAQ ADC multi channel.vi
13 ctaHgaptHon LabVIEW-0ounbnunotekn m-DAQ library.llb,
noctasnsemon ¢ mogynem m-DAQ. Mponcxoamt onpoc AByx
nepBbIX KaHaNOB, a 3TO 3343aeTCA YCTaHOBKOW 3HaveHns "3" Ha
BxoA "KaHanb!" ¢ YactoTor 50 Ky Ha KaHas, obwm pa3mep

OaHHbIX - 1024 oTcyeTa.

OyHkunio Index Array ncnonb3lyem AN BblaeneHus
CTPOK M3 MaTpULbl HANPAXEHUI, NONy4YaeMOon Ha BbIXO4e
m-DAQ ADC multi channel.vi, Mean - ona ycpeaHeHus
OaHHbIX, VCKTIOYaIoLWEero cNyyYamHyio COCTaBAALLYIO nor-
pewHoCcTn n3MepeHns. Boixon Knacrep HanpsaxeHun He-
0bXxoAMM And nocneayolero rpadur4eckoro BbiIBoda pe-
3ynbTaToB.

Mognporpamma m-DAQ control mixer script.vi
OyLeT conepxaTb 3anporpaMMmMpPOBaHHbIA anropnT™ aB-
TOMaTMYeCKoro KOHTPONA CMeCUTENbHOW YCTaHOBKMK. B
pexyviMe aBTOMaTMYeckoro KOHTPONA AaHHas MnoAnpor-
paMma byaeT aHanM3MpoBaTh Tekylllee COCTOAHME CMeCK -
TeNbHOW yCTaHOBKM 1, NPU HeOOXOAMMOCTH, MepexoanTb
Ha cllefyloWmn 3Tan KOHTPONSA, Mepekfioyas 3NeMeHTbl
ynpaBneHnsa cMmecmutenem. B pexyvime py4yHOro KOHTpons
NoANporpaMma nyTeM aHanorm4HoOro aHanmsa paccyHmTbl-
BaeT, Ha Kakow 3Tan HeobXoA4MMO NepenTn B Cllyyae ycTa-
HOBKM aBTOMAaTUYeCKOro pexunma paboTbl.

OCHOBHbIM 311€eMEHTOM MOANPOrpaMMbl ABNAETCA
CTpykTypa Case, B KOTOpyl0O HEoOXoAMMO MOMECTUTb
TeKCTOBble parMeHTbl Kofa Ans ABYX Cly4aeB - Py4YHOro
1 aBTOMaTU4YeCcKOro yrnpasieHna cmecuTenemM. Ha BXxof
nognporpamMMbl NOAAAVM MHPOPMALMIO O TeKyLeM Coc-
TOAHVWN CMECUTENTbHOW YCTaHOBKM:

Heobxoaumo cneauTb, 4ToObl Bbi30oB DLL-
yHKUMI Bo Bcex LabVIEW-noanporpamMmmax npo-
n3BoOMNCA 13 ogHow DLL-OnbnuoTtekn, a He 13 ee
KOmun.

ulnts Y1out; ulnts Plout; ulnts Y2out;
ulntd ¥3out; ulntd Heout; ulntd Modeout;

if (Mode==0)
4 if (L «< 500}
{Viout=1; Modeout =0; }
iF (L >=500)
{ ¥1out = 0; Modeout = 1; }}

if (Mode==1}
{if (L <900}

{ ¥2out = 1; Plout = 1; Modeout = 1; }
if {L »= 900}
{¥2out = 0; Plout = 0; Modeout = 2; }+

if (Mode==2)
{if (T <50)
{ Htout = 1; Modeout =2; }
IF (T >=50)
{ Heout = 0; Modeout = 3; }+

if (Mode==3)
{if (L >=50)

VYVY
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Puc. 1. Bnok-gnarpamma m-DAQ control mixer script.vi ans pexxuma aBToMaTU4e€CKOro KOHTpons
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™R
ynpasneHus
yCTaHOBKOM
cocTosiH1e
Cluster  YPaensiouwmx
cMecuTenem

37eMeHTOB
TeMneparypa

Double o -
Kugkoctu, C

True - pyyHoe
ynpasneHue, False -
aBTOMaTHyeckoe

py4YHoe
ynpaB/ieHHe

Bool

napaMeTpbl

TeMnepartypa

Double ~ YPOBeHe -
YKUAKOCTH, MM

yPOBeHb

True - anemeHT
BKJIOYEH / OTKPbIT,
False - anemeHT
BbIK/ItO4YEH / 3aKpbIT

KnanaHa
Hacoc

Bool parameters

Knactep Parameters 6yneT cogepxatb 5 LenovncneH-
HbIX MepeMeHHbIX:

P1 - coctosiHMe Hacoca Ansg KoMnoHeHTa 2, O - Hacoc
BbIKItOYeEH, 1 - BKIOYEH;

V1 - cocTosiHWe KNanaHa ans komnoHeHTa 1, O - KnanaH
3aKpbIT, 1 - OTKpPbLIT;

V2 - coCTosiHMe KnanaHa ans komnoHeHTa 2, 0 - knanaH
3aKpbIT, 1 - OTKPbLIT;

V3 - cocTosiHWe KNnanaHa And civBa NpoAyKTa peakumm,
0 - knanaH 3akpbIT, 1 - OTKPbIT;

Ht - coctosiHme HarpeBatens, O - HarpeBaTenb BbIKJIO-
YeH, 1 - BKJIIOYEH;

Mode - TekyLIMI 3Tan aBTOMaTM4eCKoro KoHTpons 0..3.

A BbIXOAHble nepemMeHHble subVl m-DAQ control
mixer script.vi 0ynyT cneflyloLMMu:

Parameters out - Cluster - paccymMTaHHOe COCTOsIHME Y-
PABNAOLLMX CMECUTENEM SIEMEHTOB (CTPYKTypa aHanoruyHa
Parameters);

Disabled - U8 Integer - cny>keOHas nepemMeHHasi, Heob-
XOAMMa ANS yrnpaBfieHVs akTUBHOCTbIO KHOMOK py4YHOro pe-
Xnma m-DAQ control mixer.vi, O - Ans py4Horo ynpaeneHus,
2 - AN aBTOMATUYeCKoro;

DIO - U32 Integer - nepemeHHas, cofepXallasn faHHble,

if {L_m > 900 &&L_m < 950
82 T_m < 50)
Mode_m=2;

if (T_m >50|| L_m >950)
Mo

_m = 3;

LW

BbIBOAMMble Bnocneactsum Ha nopt DI/O mopyna m-DAQ.
Kaxablt O1T cooTBETCTBYET ANCKPETHOM NnHMKM 0..31;

DIO - Cluster - paccymTaHHble COCTOSHUS ANCKPETHbIX
nHUA M-DAQ, HeobxoamMma Ans nocneaytoLLlero rpaduyec-
KOro BblBOAA.

bnok-amnarpamma m-DAQ control mixer script.vi ons
pexXrma aBTOMaTU4eCcKoro KOHTpona NpeacTaBneHa Ha puc. 1.

A K HeW TeKCTOBbIV (hparMeHT KOAa C KOMMeHTapUaMU:

ulnt8 Vlout; ulnt8 Plout; ulnt8 V2out;
ulnt8 V3out; ulnt8 Htout; ulnt8 Modeout; // obbsBneHve
BbIXOOHbIX NMePeMeHHbIX;

if (Mode==0)// onvicaHue nepBoro 3Tana aBT. KOHTPOSSA
{if (L<500 // ecnu ypoBeHb XMAKOCTN MeHblLue 500 Mm;

{ Vlout =1; Modeout = 0; } // octaBuTb V1 OTKpPbITbIM, 3Tan
- NepBbIM;

if (L>=500) // B NPOTUBHOM Ciy4ae -
{ Vlout = 0; Modeout = 1; }} // 3akpbiTb V1, Nnepentu Ha
cnefyloLmiA 3Tan KOHTPONS;

if (Mode==1) // onucaHue BTOPOro 3Tana aBT. KOHTPOSIA
{if (L<900)// ecnv ypoBeHb XNAKOCTM MeHbLle 500 MMm;

{ V2out = 1; Plout = 1; Modeout = 1; } // octaBuTb V2 OTK-
pbITbIM, P1 - BKMIOYEHHbIM, 3Tan - BTOPbIM;

if (L >=900)// B NpOTMBHOM Cly4ae -
{ V2out = 0; Plout = 0; Modeout = 2; }} // 3akpbiTb V2,
OTKMIOYNTb P1, NepenTv Ha clieflylowi 3Tan KOHTPOSS;

if (Mode==2)// onucaHwe TpeTbero 3Tana aBT. KOHTPOS
{if (T <50)// ecnn TemnepaTtypa XnUOKOCTU MeHbLLe 50°C;

bsi]

EOC NMo4a4 KOMNOHEHTA ZI

EEHER

Puc. 2. BnOK-p,Marpamma Ans pe>XXMa py4yHoOro KoHTponsa cMecuTenbHom yCTaHOBKOI?I
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{ Htout =1, Modeout = 2; } // ocTaBuTb Ht - BKJTIOYEHHbIM,
3Tan - TpeTbUM;

if (T>=50)// B npotuBHOM Cy4ae -{ Htout = 0; Modeout
= 3; }} // oTknoumtb Ht, nepentn Ha cnegyloWwmm 3tan
KOHTpONS;

if (Mode==3)// onucaHue 4eTBepTOro 3Tana aBT. KOHTPO-
ns;
{if (L >=50)// ecnv ypoBeHb XMAKOCTU He MeHee 50

MM,

{ V3out = 1; Modeout = 3; }// octaBnsitb V3 OTKPbITbIM,
3Tan - 4eTBepTbIM

if (L<50)// B NPOTUBHOM Cly4ae -

{ V3out = 0; Modeout = 0; }}// 3aKpbITb V3, nepenT Ha
nepBbIn 3Tan

[Nanee cnegyet 6nok-anarpaMma ans pexmnmMa py4Horo
KOHTPOJS CMecuTenbHOW yCcTaHoBKoW (purc.2).
I onsiTb KOMMEHTapUM K TeKCTOBOMY (hparMeHTy KOAa:

ulnt8 Mode _m;// obbsBNEHME BbIXOAHOW NepeMEHHON
if (L_m <500 && T_m < 50)// ecnv ypoBeHb XNAKOCTM
MeHbLe 500 MM 1 TeMnepaTypa - MeHblue 50°C;

Mode m = 0; // Ha4yaTb aBT. KOHTPOSb C MEPBOro 3Tana

if (L m>500&&L m<900&&T m <50) //ecnu ypo-
BeHb XUOKOCTN HaxoamTcs B npedenax 500..900 MM 1 TeMm-
nepatypa - MeHblle 50°C;

Mode_m =1; // Ha4aTb aBT. KOHTPOJIb CO BTOPOrO 3Tana
if (L_m>900&&L m<950&&T _m<50)//ecnuypo-
BeHb XXMOKOCTU HaxoauTcd B npefeniax 900..950 MM v TeMm-
nepatypa - MeHblle 50°C;

Mode _m = 2; // Ha4aTb aBT. KOHTPOJb C TPETbEro 3Tana
if (T_m>50|L_m >950)// ecnvi TemMnepaTtypa XnAKoCT1
Gonbue 50°C unun yposeHb 6oblie 950 MMm;

Mode m = 3;// Ha4aTb aBT. KOHTPOJb C YETBEPTOrO 3Tana

1, HakoHeLl, BNok-anarpamMmma "0CHOBHOMO" BUPTYasb-
Horo nMHcTpymeHTa m-DAQ control mixer.vi. OcHoBa Onok-
amarpammel - cTpykTypa Flat Sequence, cofepxalias Tpu
nocnenoBaTeflbHO NCNONHAEMbIX hparmeHTa:

1. Mony4yeHune konundectsa m-DAQ, nogkmodeHHbIx K 1K,
OTKPbITME MePBOro Mo CHeTy NOAKIIOYEHHOrO; YCTaHOBKa Me-
PEMEHHbIX, XapaKTePU3YIOLLMX pexmM paboTbl cMecuTeNb-
HOW yCTaHOBKMW, B Ha4allbHble COCTOAHMSA;

2. OCHOBHa# YaCTb MPOrpPaMMHOro kofa. BeimonHseT aHanvi3
TEKYLLIEro COCTOAHWUS cMecuTenst (MyTem HTeHMs MHAopMaLm ¢
[aT4VKOB TemmepaTypbl 1 YpOBHS), rpaduyecky npedcrasnset
MosTy4eHHyIo MHMOPMaLWIO, MPW aBTOMATUHECKOM KOHTPOJIe pac-
CYMTbIBAET YNPaBAAOLLME CMeCUTENeM BO3AENCTBUSA. BoinonHseT-
CA LKNNHeCcKy 40 MOMEHTa OCTaHOBa C MOMOLLbIO KHOMKM 1M03.18.
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3. YcTaHoBKa 3Ha4eHur "0" Ha OWCKPETHbIX JIMHUAX
nopta DI/O mogyns m-DAQ, 3aKpbiTe Mogyns.
®parmenT 1. C nomolLpio GyHkum m-DAQ get number
devices.vi, m-DAQ open.vi ctaHaapTHol LabVIEW-0ubnmotekn
m-DAQ library.llb BbinonHseTcs oTkpbITe MoAyNs U NonyyeHUe
yKasaTens Ha Hero (no3.13). Vicnonb3yembie nepeMeHHble CoCTos -
HWst (PydHoe ynpasneHue, Knanad nogadm KoMMoHeHTbl 11 ap.)
nepeBodsATCA B cocTosiHMe False (n03.14). B cnyyae NoakmitoHeHns K
KOMMbIOTEPY HECKOMBKIX MOAYNEN MPOUCXOAUT OTKPbITUE NEPBO-
ro No CYETy, 4TO 33[0aeTCs YCTAaHOBKOW KOHCTaHTbI "0" Ha BXxod m-
DAQ open.vi. DparmMeHT 1 BbINONHAETCA TONbKO OAVH Pa3 Npw 3a-
nycke m-DAQ control mixer.vi.
dparmeHT 2. B HeM NpefcTaBneHa UMKIMYECK BbINOHS-
eMas OCHOBHas YacTb NMPOrpamMMHOro kofda. MyHKLMM NMoMeELLIEHbI
B cTpykTypy While Loop, BbIX0O4 113 KOTOPOW NPOV3BOAMTCS BPYY-
Hyt0. [py1 BbINOMHEHUM NEPBOrO 3Tana Tena LUMKIa NPOUCXOAMT
nony4eHne Hanps>keHnn Ha Bxodax m-DAQ nyTem BbI30Ba onu-
CaHHOW Bbile nognporpammbl m-DAQ control mixer ADC.vi
(n03.16). Mony4eHHble AaHHble NPeACTaBNSIOTCA rpaduyecki ny-
Tem Bbi3oBa Waveform Chart (nos.15).
m npeactaBnatb ¢ nomolbio Waveform Chart.
[nA KOPPeKTHOCTM MPeACTaBAEHVA U CUHXPOH-
HOro 0OHOBJIEHWS HEODXOAMMO B CBOMCTBAX rpachukoB
3apatb pa3mep Oydepa 10 000 otcyeToB. LManasoHbl
3HaYeHW, NPeaCcTaBAseMbIX MO BEPTUKANbHOW OCK, 3a-
03l0TCA C NOMOLLbIO PparmMeHTa Kofa no3.17, ¢ UCnoJfib-
30BaHMEM Y3/10B CBOVICTB COOTBETCTBYIOLLMX rpaduryec-
KX NHOMKATOPOB.

Bce rpacduknm nporpammbl  HeobxoA4nmo

T —

[anee ¢ nomMoLbio NPOrpamMMHOro Kofa no3.2 Npouc-
XOOWT nepecyeT Hanps>KeHWn CO BXOAOB MOAYNS B COOTBET-
cTByloWwMe UM hur3nyeckme BEANYMHBI. PaccyuTaHHble ypo-
BEHb W1 TeMnepaTypa XWAKOCTM B pe3epByape Takxe npeac-
TaBnAOTCA rpacdudeckn (nNo3.3, 4). Mocne 3Toro BbINOAHAETCS
BbI30B noanporpammel m-DAQ control mixer script.vi
(n03.7), aHanu3mpyioLLien Tekyllee COCTOAHNS cMecuTens 1 (B
CNydae aBTOMATNYECKOrO KOHTPOSIS) yrpasisioLlen CMeHom
BO3JEUCTBUM Ha cMecuTenb. Ha Bxog m-DAQ control mixer
script.vi Heobxo4MMO MofdaTbh PacCHUTaHHble B Mporpamme
3HaYeHVs YPOBHA 1 TemMmaepaTypbl XXMAKOCTM, 3HA4YeHNs C ne-
pemeHHoM PyyHoe ynpasneHne (No3.6) 1 ynpaensiolmx pe-
XUMOM paboTbl cMecuTeNs nepemeHHbIx (4N ciyyas pydHo-
ro KOHTpONs, No3. 5). [Ins AaHHbIX NepemeHHbIX HeobX0AMMO
co34aTb y3Mbl CBOWCTB AN YMNPaBAEHUA aKTMBHOCTbLIO
(no3.11). Ha Bx0of cOo3aaHHbIX Y310B CliedyeT nodaTtb 3Have-
Hve ¢ Bbixofa Disabled nognporpammsl m-DAQ control
mixer script.vi. BXoOHOW M BbIXOAHOW KnacTepbl Nognpor-
pamMMbl HEOOXOAMMO 3aMKHYTb B pexmnme oOpPaTHOW CBS3U
(n03.8), Nockonbky ee BbIXOAHbIE MapaMeTpbl TakxKe ABASIOT-
Cs ee BXOAaMW MpuW Cefylowem BbIMOIHEHUM Tefla LMKIa.
HauanbHoe (Ans nepBoro BbINONHEHWS LMKa BO parMeHTe
2 cTpyKTypbl Flat Sequence) 3HaveHme knactepa HeOHXOAMMO
33[aTb C MOMOLLI0 COOTBETCTBYIOLLEN KOHCTaHTbI (M03.1), co-
[ep>allen HyneBble COCTaBASAIOLLME.

Ipadr4eckmnin BbIBOL COCTOSHNN AUCKPETHBIX NHUIA M-
DAQ npou3BOAMTCSA C MOMOLLbIO PparMeHTa Koga no3.12. K
MacCMBY COCTOSIHUM ANCKPETHbIX IMHUI Heobxoammo foba-
BUTb MaccuB [8, 6, 4, 2, 0] (chopMMUPOBaHHbIN C MOMOLLIO
(bparmeHTa Koga no3.10) ANns BM3yanbHOro pasgeneHus rpa-
(PVKOB ANCKPETHBIX CUIHANOB. BblBOA pacCHMTaHHbIX YNpaB-

NI USB-6008/6009
aHanoroeun Beig 8SE/4DI,12/14 biT
yacTtoTa nepetBopeHHs 10/48klu,
aHanoroeuwn Bueig 126iT, 2 kaHana,
32-x po3pAAHUN NIYUNLHUK,
KnemHi 3'egHyBsauyi, USB kabens,
Apaneep

www.holit.ua
info@ holit.ua

USB npuctpoi 300py AaHux  insTrumens

XOMT Aeiima Cucmemc

aemopusoeaHull napmHep ¢pipmu NATIONAL INSTRUMENTS e Ykpairi

NI USB-9233
aHanoroBuu BBIig
BiBPOAKYCTUYHUX CUTHA
4 kaHana, 246iT, 50
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NAOWMX CUTHANOB Ha AUCK-
peTHble nHUKM M-DAQ Bbinon- o
HAeTCA nytem BbizoBa m-DAQ :
DIO single.vi c nomousio 5
dpparmMeHTa Kofa nos.9.
Mepexof K BbINOAHEHWIO g S|
parmeHTa 3 CTpyKTypbl Flat i — 5
Sequence (T.e. ocTaHOBKE M-
DAQ control mixer.vi) Bbl-
MOJTHAGTCA MPW HaXaTuK Ha
kHonky stop (no3.18). Ons
KOHTPONS BPEMeHW BbINOSHe-
HWA Tena UMKna, NpeacraBnieH-
HOro BO (pparmeHTe 2, ycCTa-
HaBNMBaeTCA BpemMeHHasa 3a-
nepxka, pasHas 50 mc, noa-
Ovipaemasi OMbITHbIM MyTEM.
YCTaHOBKa 3a4ep>Kn ocyllec-
TBNIAETCS NMyTEM BbI30Ba (PYHK-
umn Wait (ms) (nos.19).
®parmeHT 3. Tlpy BbI-
NMOJIHEHWK 3TOro parmMeHTa
nytem Bbi3oBa m-DAQ DIO
single.vi, m-DAQ close.vi
NPONCXOANT YCTaHOBKa JIOMM-
Yeckux "0" Ha BCe NIMHWUK NopTa
Dy/0 mogyns m-DAQ v 3aKpbI-
TWe nocnegHero (no3.20). Yc-
TaHoBKa "0" HeobxoAvMa Ans
OCTaHOBKM paboTbl cMmecu-
TefIbHOW YCTaHOBKW, T.e. 3akK-
pbITUA BCEX KJ1anaHOB U BblK-
Jl0YeHre HarpeBaTens 1 Haco-
ca, Korfa nporpamMmma KoHTpo-
na He wmcnonb3yetca. Opar-
MEHT 3 BbIMNOMHAETCA TONBbKO
OOWMH pa3 Mnpu oCTaHOBKe m- a
DAQ control mixer.vi.
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MasCbansH0e HANDRSERIS Ha Benooae

Mporpamma nony4mnacb
[OCTaTOYHO Mm3fauWHaA. Bce
O4€Hb NPOCTO, He NpaBAa nu? 0
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Marepuan  moArorossieH
CTyAeHTaMmy  CTaplumx — KypcoB
HaumoHanbHOro  TexHu4eckoro
YHuBepcuteta YKpauHbl
"Knesckum MOSINTEXHNYECKN
WHCTUTYT"  1Ipy TexHu4eckou
noagepxke OO0 "XOJINT [avta
Cucremc” (Kues).
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