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YyeOHbli npakTMKyM no LabVIEW

Komnibtotep, ocHalLieHHbI cpeactBamu B/B 1 nporpanmmHori
roAAepKKY, ABNSETCI HeobXoANMbIM YJIOBUEM AJ1S1 OpraHV3aLmmn
yu4ebHoro npakTyKyMa ro ocHoBaM TexHosiormi cbopa AaHHbIx. Ho
HYKHDBI eLLe U AaT4vku, UCTIONTHUTEIbHbIE YCTPOVICTBA, YCWITNTENH,
UNbTPbI, UICTOYHUKN OMOPHBIX HANPSHKEHNU, FeHepPaTopbl TOKOB U
T.M, a [71aBHoe - HY)keH OBbeKT, Wi ero mMaker. [ge Bce 3To B35Tb u
CKOJIbKO 3T0 ByAeT crouTb? OYEBUAHO, YTO CTOUTL 3TO ByAeT HeMaslo,
BPeMeHU 3aiiMeT MHOIO, @ YTO INOJTYyYNTCS B Pe3yJribTaTe ~HEeN3BECTHO.
O ToMm, KaK Bce-Takul PeLLnTb 3Ty npobiieMy, peLunTb 3¢h¢heKTUBHO, 1
npu "ryMmaHHbIx" 3aTpatax u rnovigeT peyb B aHHOM CTaTbe.

Ecnn peanbHbi 0OBLEKT ynpaBieHus uau ero Maket | curHan ¢ koTopbix nocnie ycunenus (5, 9) noctynaet Ha aHa-
OTCYTCTBYIOT, HET AATYMKOB, UCMOMHNTENbHBIX MEXaHU3MOB U | NOroBble BbIXOAbl A0 1 Ag 1 (8), 1 nokanbHble U3MepuTe-
COrNacyoLWmMX YyCTPONCTB, HE OTHAMBAMTECh - UX MOXHO Npor- | N 4, pacnonoxeHHble Ha obbekTe. KnanaHbl, Hacoc 1 Harpe-
PaMMHO MMUTMPOBATb. Ho NporpaMma-mofenb, Ha3oBeM ee | BaTeslb YNPaBaloTCH NUHUAMUK AuckpeTtHoro B/B D, oBO..B4
BUPTYanbHbIN 00beKT, JoMmKHa BOCNpUHUMaTL U dopMupo- | (10). A elle Ha 3kpaHe MMMUTaTOpa MPUCYTCTBYIOT CBETOBbIE
BaTb BMOJMIHE peasnbHble curHasbl. s 3Toro ciedyet 3KUMnu- | MHAMKATOPbl COCTOAHMSA cMecuTens (6), KHomnka octaHosa (7),
poBaTb Ball KoMmbloTep, K KOTOPOMY YyXe MoAkiiodyeHa | a Takxke 0b6o3HaveHUs Knemm "obwmin” Agyp U Donp-
cicteMa cOopa [aHHbIX, elle ofHWM ycTponcTBoM B/B, a 3aKpbITble KnanaHbl 1 BbIKIIOYEHHbIV HACOC MPUHMMAIOT
nyyLe - UIMUTaTOPOM 0OBEKTOB. Takoro pofa crcteMa SimSys | KpacHbIA LBET, OTKPbITble KflanaHbl W BKJIIOYEHHbIA HacocC -
pa3paboTaHa cneumanmctamn komnaHum XOJIUT™ [s1Ta | 3eneHbir. BKNOYEHHbINM HarpeBaTeNlb OKpalleH B KpPacHbIN,
Cucremc, (Kuves). BbIKMIOYEHHbIN - B OenbIl.

B SimSys peanun3oBaHO Heobbl4HOE cCoYeTaHWe ABYX Ha3HadveHve kaHanos B/B SimSys npencraBneHo B
YCTPOWCTB B OOHOM KOHCTPYKTMBe. [lepBas coctaBnsiollas -
ceHcopHaa TFT LCD-nmaHenb pa3mepom 77, C paspelleHnem
800x480, [OCTaTO4HO ApPKasi, C XOPOLWWMK yrnammn ob3opa, ¢
nHTepdericom VGA. BTopas coctaBnsiollas - MUKpoCUCTeMa
cbopa AaHHbIX ¢ MHTepdecom USB. AHanorosbin B/B B ypoB-
HAX +5B comepxut 8 LAM 1 2-kaHanbHbin AT, a gmuckpet-
HbI B/B - 310 ABa 8-61TOBLIX NOpTa B ypoBHsx TTJ1. Bce cur-
Haslbl BbIBELlEHbI Ha KIIEMMHble COeAMHNTENIV BUHTOBOIO TUN3,
KOTOpble PacnofioXeHbl HEMOCPEACTBEHHO MO 3KpaHoM. A
cLienaHo 3To NS Toro, 4Todbl peanbHbIN NPOBOAHMK, MOAKIO-
4eHHbIV K OCHOBHOM c1cTeMe cbopa AaHHbIX C OAHOM CTOPOHbI, aKMUBHOE COCMOsHUe KAaNaHa, Hacoca, HazpeBamens
a c apyrou - kK SimSys, NpeBpaTUACs B BUPTyasbHbIV 1, “Npoc- coomBemcmyem ypoBHio soe. 1 Ha aunusx DI /O B0..B4
nefloBaB” yXe Mo 3KpaHy, “MpubbIN B MYHKT Ha3HaveHms": K
0aT4MKy, 3aC/IOHKe, ABUraTesio U T.M.

Nmutatop SimSys noakno4aeTcs K 12 3 4 5 6 7
NoboMy MMetoLLIEeMYCH KOMTbIOTEpY Kak BTO- '
POV MOHWUTOP W BTOpas c1cTeMa cbopa AaH-
HbIX. A Ans Toro, 4Tobbl OH CTan AeWCTBU-
TeNbHO BMPTyalbHbIM 00BbEKTOM, Heobxoau-
MO 3anycTiuTb NporpamMmy-mMofefb. Ho
npexzae ee Cedyet co3faTb, W B COOTBET-
CTBMW C pekomeHAaumsMn pa3paboTyimkoB
SimSys, 370 ny4le BCero chenatb B cpefe
LabVIEW. BoT 3TM gaBawTe v 3aiMemcs. To,
YTO LOJIXKHO NONYYUTLCA B pe3ynbTaTe - BUP-
TyanbHbIW  npubop SimSys example
mixer.vi, npefcTaBnseT cobon Mofenb Npo-
MbILLNIEHHOW CMEeCUTENbHOW YCTaHOBKUD .

[1Ba XMAKMX KOMMOHEHTa CMecH Mo-
[aloTCs B pesepsyap ¢ noMollbio Hacoca (1)
n knanavos (2). danee cremyet Harpes
cmecu (11) 1 cnvB NpofyKTa peakumm Yepes
Tpetnin knanaH (12). KoHTponb ypoBHS
KMOKOCTW B pe3epByape 1 ee TeMnepaTypbl
OCYLLeCTBAAETCA C MOMOLLbIO AaT4mKoB (3),

CUTHan ¢ gat4mka temnepatypsl, 0..5B

CUrHas ¢ gatuuka yposhsi, 0..5B

COCTOsIHWE Hacoca Nnoja4u KOMMoHeHTa 2
COCTOSIHWe KnanaHa C/iMBa NPoAyKTa peaKkLiMu
COCTOSsIHUE KJ/lanaHa nojadyv KoMMnoHeHTa 2
COCTOSsIHWE KJ/lanaHa nojadv KomnoHeHTa 1

COCTOsiHWEe HarpesaTtens

P SimSys eximple mxer, vi
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Sesespeccsensins

Mogennpyemble TEXHUYECKMe XapaKTepUCTUKN pe3ep-
Byapa: BblcoTta - 1000 MM; npefenbHO JoMnycTMas Temnepa-
Typa Kopnyca - 100°C; MakcnmarnbHoe BpemMs paboTbl Npw no-
BblLeHHOM AaBneHunn - okono 30 ¢. Mogenvpyemble TeXHN-
4eckye XapakTepUCTUKM M3MepUTeNbHbIX KaHaNoB: AMana3oH
n3mepeHns temnepatypsbl - 0..100°C, a ypoBHs - 0..2000 mm;
AVanasoHbl BbIXOAHbIX curHanos - 0..5 B, dyHkumm npeobpa-
30BaHUI - NIHENHas.

BbIXxo4 13 CTPOS CMeCUTENbHOW YCTaHOBKM BO3MOXEH

no OBYM MPUYMHAM: MOBbILEHWe [aBeHNa B pe3ep-

Byape Wnn neperpes pesepsyapa (Npu AOCTUXEHWN
npefensHO AoNycTMMORN TeMrepaTypbl Kopnyca). B nepeom
CNyyae BbIX04 M3 CTposi npoucxoamT Yepe3 30 C nocsie cooT-
BETCTBYIOLLMX NpedynpexaeHuit nonbiosatensd. Bo sTopom
cfy4ae nonb3oBaTenb NoflyyaeT npedynpexaeHve npu ooc-
TVXXeHUM Temnepatypbl Xuakoctm 80°C. Ond ncknoveHns
NOBbILLEHNS AaBNeHMA HEODXOAMMO He LoMnycKaTb JONroBpe-
MeHHOe HaxoX/eHWe Daka B 3anoNHeHHOM COCTOAHUN. A Ans
ncKo4eHns neperpesa 6aka HeOOX0AMMO CleduTb 3a Pexu-
MOM paboThl HarpesaTens. CKOPOCTb HarpeBa M oxfaxaeHus
0aka 3aBNCUT OT 0ObeMa HaxoASALENCs B HEM XMAKOCTU.

Hacoc, HarpeBaTefib 1 KfanaHbl MOXHO NPeacTaBUTb B
BMOe CTaHOAPTHbLIX CBETOBbIX WMHAMKATOPOB W3 ManuTpbl
LEDs, ofHako ny4lle co3aaamm cobcTBeHHble. MNocneqoBa-
TeNbHOCTb CO3[aHUsA NOMb30BaTENbCKMX rpacdmyeckx 1300-
paxeHWn AN KNnanaHoB, Hacoca, HarpeeaTensa clegytoLlas:

1. B rpadhmyeckoM pefakTope noAroToBUTb M30bpaxe-
HWA OTKPbLITOrO/3aKpbITOro KnanaHa, BKMOYeHHbIX/BbIKITO-
YeHHbIX HarpeBaTens 1 Hacoca (Bcero 6 n3obpaxeHuit). Cox-
PaHUTb PUCYHKW B OTAENbHble (hanfbl.

Pa3mepbl M300paxXeHN LONXHbI COOTBETCTBOBATbL Be-

PN I SN TR FF A L

BuptyanbHbie 06bekTbl Ha nnaropme SimSys
o6ecneunBaloT yHMBEPCAIbHOCTb U MHOTO(YHK-
LMOHA/IbHOCTb NPU OpraH13aLuu naboparopHbIx
NpPaKTUKYMOB.

NNYMHe NpefacTaBnseMblX Ha Ofok-guMarpaMmme 31emMeHToB
ynpaeneHus. Paamepbl 1300paxkeHNA BKITIOYEHHOTO /BbIKITIO-
YEHHOrO 3/1eMeHTa ynpaBieHWst 4OMKHbI ObITb PaBHbIMY;

2. BblbpaTb 13 nanuTpbl MHAMKaTOpoB LEDS cTaHOapT-
HbI NPSMOYroNbHbIN MHAMKaTOp Square LED;

3. B BbINagatoLeM nocsie Haxatusa Ha Square LED npa-
BOW KHOMKOW MbIlUM MeHio BblbpaTb Advanced >> Cus-
tomize...;

4. B MeHIo oTKpbiBLUerocs okHa Control BbibpaTs Oper-
ate >> Change to Customize Mode;

5. HaxaTb npaBow KHOMKOW MbILLV Ha MHOMKATOP B OK-
He Control, BbiOpaTb B nosBMBLEMCH MeHio Import from
File... . YKa3aTb B MOfBMBLUEMCA AMASNIOTOBOM OKHe MyTb K
avny ¢ n30bpaxeHneM 3aKpbITOro KnanaHa;

6. B MeHio okHa Control BbibpaTh Operate >> Change
to Edit Mode;

7. HaxaTb npaBow KHOMKOW MbILW Ha MHAMKATOP, BbIO-
paTb B nosBuBlUemMc MeHio Data Operations >> Change
Value to True,

8. B MeHio okHa Control BbibpaTh Operate >> Change
to Customize Mode;

9. HaxkaTb NpaBow KHOMKOW MbILUW Ha MHAMKATOP, BbIO-
paTb B nosBuBLEMCH MeHio Import from File... . Yka3aTb B
[VanoroBOM OKHe NyTb K hanny C n3o06paxeHnem oTkpbITOro
KnanaHa;

10. 3akpbITb OkHO Control. Ha Bompoc o 3amelleHnmn
ncxonHoro Square LED B OKHe BHELLHeW NaHeu OTBETUTb YT-
BEPAUTENBHO;

11. ToBTOPUTL BbINONHEHME NYHKTOB 3..10 Ang co3naHma
aHaNorM4HbIX NOMb30BaTENbCKMX MHAMKATOPOB HarpesBaTens
1 Hacoca.
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[na pabotbl SimSys example mixer.vi 6yayT ncnonb-
30BaHbl ABa subVI. Mognporpamma Control mixer voltage
calc.vi npenHa3Ha4eHa ans pacyeta kogos LIAM-oB SimSys,
COOTBETCTBYIOLLMX TeMMNepaType 1 YPOBHIO XMAKOCTU. bnok-
auarpaMma MmeeT ciefytowmin BUa;

Exaaa'ranb Ha Ecrgnﬁcmi

NpUpALLEHWE YPOBHS >KUAKOCTH MPH Mo-

U16 Integer Jaqye NepBoro KOMMoHeHTa (KianaHbl
C/I1Ba W NOAAYM KOMMOHEHTa 2 3aKpbITbl)
NpUpPALLEHWE YPOBHS >KUAKOCTH MPH Mo-

U16 Integer Jadye BTOPOro KOMMOHeHTa (Knanabl

C/iBa U Nodaynu KOMMNOHEHTa 1 3aKprTbI)

Ka3aTenb Ha YCT

BUi6 |

CTED

Y DOEEHE
50} > posv
T |simSys
3 B3
= = g
E -
a .+ 0

3HavyeHus YpOoBHS U TeMnepaTypbl Ha BXxodax subVl 3a-
03l0TCA B MUIIMMETPAX 1 rpagycax COOTBETCTBEHHO. Ha nep-
BOM 3Tane BbinonHeHus Control mixer voltage calc.vi npo-
ncxoauT BbI3oB SimSys get info.vi 13 ctaHgaptHon Lab-
VIEW-6ubnunotekn Sim-Sys library.llb, noctasnsemon c
SimSys. MoanporpaMmma nosy4yaeT HGopMaumio (Trn Bxonda
N npeaenbHoe HanpsXeHve) o ABYX Nepsbix kaHanax LAM,
4YTO OOCTUIaeTCH M3BJleYeHUeM TPeTbero 1 YeTBepToro ne-
MEHTOB M3 COOTBETCTBYIOLLIMX MACCMBOB Ha Bbixode SimSys
get info.vi. V13BNeyeHme oCyLLECTBAAETCS C UCMOb30BaHMEM
dyHkumn Index Array. Janee BxogHble 3HavyeHus Control
mixer voltage calc.vi (Temnepatypa v ypoBeHb) nyTeMm ane-
MEHTaPHbIX MaTemMaTUyeckux npeobpa3oBaHWi (OeneHus,
YMHOXeHNs) NepeBoasTcs B KOAbl C YH4ETOM CYUTAHHbIX Xa-
pakTepnctuk LLATT 1 Mogennpyemblx XapakTepmuctk cMecu-
TeflbHOW ycTaHoBKM. KoHcTaHTbl "100” 1 "2000" 3agatoT npe-
JeflbHble TeMrepaTtypy 1 ypoBeHb XMAKOCTK, 5" - npeesb-
HOe HanpsXeHWe Ha BbIXOAaxX WM3MepUTeNbHbIX KaHanoB.
KoHcTaHTel "4095", "2048" 3a4al0T MakcManbHoe 3HaveHve
koda LLAM ans ogHo- v ABYNonsipHoro Bbixoda SimSys cooT-
BETCTBEHHO.
Heobxoanmo cnefutb, 4tobbl BbI30B DLL-tbyHKUMIA
Bo Bcex LabVIEW-nognporpaMmMax npoun3Boanncs u3
onHow DLL-61bnmoTekun, a He 13 ee KoM,
B nognporpamme Control mixer script.vionncaH anro-
PUTM M3MEHEHWS COCTOSIHMUA CMECUTENbHOWM YCTaHOBKM. [1aH-
Has noanporpaMma aHanu3snpyeT NoNoXeHe 31eMeHTOB Y-
paBfieHMs 1 COOTBETCTBYIOWMM 0OPa3oM M3MeHseT Tekyllee
cocTosHMe cMecuTens. DToT subVI Bbi3blBaeTCA B rMaBHOW
nporpaMme LIMKAMYecku, Npy KaxKAoM BbI30Be MPOVCXOAUT
OLHOKPATHOe WM3MEHEeHWe COCTOsIHMA cMecuTens. Ha Bxon
Control mixer script.vi nogaetcsa cnegyiouwlas MHGopMaums:

yABOEHHasi aMnuTyAa ciy4aiHoM coc-
Double TaB/SIOLEN U3MEHEHWs TeMnepaTypbl
>KMAKOCTH
_ 116 Integer COCTOsIHWE Hacoca AJi1si KOMMOHeHTa 2
116 Integer COCTOSIHWE K/lanaHa ans KomnoHeHTa 1
116 Integer COCTOSIHWE KNlanaHa A/t KOMINOHeHTa 2
OCTOSIHWE KJlanaHa A/l C/IMBa NPOAYK-
V3 116 Integer & o8V
Ta peakLumu
_ 116 Integer COCTOsIHWE HarpeBatesis

yMeHbLLEHHWE YPOBHS XMAKOCTH 6e3

U16 Integer Noja4Yy KOMMNOHEHTOB NP OTKPbITOM
KnanaHe cnvea
Double yAe/IbHOE MpUpaLLeHe TeMneparypbl
NPW BK/IIOYEHHOM HarpeBartese
L1 U16 Integer TeKyllee 3Ha4eHWe YPOBHS KMOKOCTH
T1 Double TeKylllee 3Ha4YeHWe TeMneparypbl

YOoenbHoe npvipalleHve TemnepaTtypbl Mpy BKIOYEH-
HOM HarpeBarterse - M3MeHeHVe TemnepaTypbl XMAKOCTA B 3a-
NONHEHHOM pe3epByape Npy 04HOKPaTHOM 3anycke Control
mixer script.vi , (npeHebperas TennoemKocTblo nycroro 0a-
Ka). TennoeMkocTb Haka paBHa TennoeMKoCcTv ctonba Xua-
KocTth BbicoTon 10 MM. Dopmyna Ans pacdeTa M3MeHeHUs
TemnepaTypbl XNAKOCTU UMeEeT CIeAyioLmiA BUA!

toes = (Alaen * Nsanom) / (W +hsge) + tyex +1, (1),
roe:

Tpes - PaCCHMTaHHan TemnepaTtypa XnaKkocty, °C

Aty - YAENbHOE NpUpaLleHe TeMnepaTypbl Npy BKIO-
YeHHOM HarpeBartene, °C;

Nsamom - YPOBEHD XXMAKOCTM B 3aMOSIHEHHOM pe3epByape,
N3am0m = 1000 MM;

h - TekylLiee 3HaYeHMe YPOBHS XUAKOCTU, MM;

hsyg - BbICOTa CTON0A XNIOKOCTW, TEMNOEMKOCTb KOTOPOro
paBHa TeNNIOeMKOCTI NyCToro 0aka, Ny, = 10 MM;

ticx - TEKyLLee 3HaveHne TeMnepaTtypbl Xuakoctu, °C;

| - Cly4amHas COCTaBMALWANA M3MEHeHWs TemnepaTypbl
xupgkoctu, °C.

Mopmyna (1) cnpaBeannBa B ciyyae, ecint t,, Npesbl-
WwaeT TeMnepaTypy OKpy>alolwero Bo3Ayxa, MPUHATYIO
paBHou 20°C, B NPOTUBHOM Cfly4ae tpes HAXOOMUTCA B OKpecT-
HocTsx 20°C (c yqeTom tpej,):

thes =20 +1i (2)

YoenbHoe npupalleHne TemMnepaTypbl Npy BbIKIMOYeH-
HOM HarpeBaTene NpyYMeM PaBHbIM:

Algpn = -0.1° Algep (3)

T.0, pe3epsyap octbiBaet B 10 pa3 MeffieHHee, 4eMm Har-
peBaeTcs. BbixogHble nepemMeHHble subVI Control mixer
script.vi cnepyouime:

U16 Integer

paccuyuTaHHOe 3HaYeHWe ypPOBHS
SKMAKOCTH, MM

paccynTaHHOe 3HaYeH1e TemnepaTypbl, MM
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L iout]
1m0 & V2= B ¥3==0 88 Pl= .
‘%7\:1 s Lok = (1; =) ot |{pire |
H
(118

if(Yl==] G V2==0 &2 \f3--1 &% Pl==0)
Llout = L14di1-di3;

o8t b————T1 f(v1—1&&vz--ns@vs--1a@m--l)
Liout = Li+dil-di3;

if{¥1==1 & ¥2==1 8&?3—-1 &% Pl==0)

ulnk16 Llout;
float Tlout;
= 3

iF(Hmm1)
Tiout= (dk1*1000)/(L1+10)4T14rnd;
else Tlout= (-dt1/10%1000)/(L1+10)+T1+md/10;
o1 iF(T10ut<20)
Tlout=20+rnd;

(V1 ==0 8 ¥2==0 88 V3==0 8& P1==1)
v2 Liout =L1;

f(\r1==o 8fV2==1 82 V3==0 88 P1==0) T Lout|
u; i) o
£ ﬂw-—u 82 V2mmt 8% V3mm0 865 Plmmi)
Liout =L1+di2;
if(V1==1 & V2==0 A V3==0 &k P1==0)
Liowt =L1+dil;

iF(¥1==1 8@ V2==0 && V3==0 && P1==1)
Liout = L1+dl1;

F(¥1==1 B8 Y2==1 Bk V3==0 8 P ==0)
Liout = L14dl1;

f(v1=1mvz=-1mv3==ompl =1)
Llout = L1+diz+dll;

if{¥1==0 8% Y2==0 && V3==1 && P1==0)
Liout = L1-di3;
if(V1==0 88 V2==0 &8 V3==] 8& P1==1)

Liout = L1-di3;
1==0 8 ¥2==1 &8 V3==1 && P1==0)
Liout = L1-di3;
if(¥1==0 & V2==1 &8 ¥3==1 && Pl==1)
Llout = L1+diz-di3;

Liout = L1+di1-di3;
if{¥1==1 88 v2==1 &8 V3==1 8% Pl==1)
Liout = Li+di2+di1-di3;

iF (L1out>1000)
Liout=1000;

if (Llout<=0)
Liout=0;

Bnok-gmnarpamMma npefctaBneHHoro subVI, a TouHee
TEKCTOBbIV hparMeHT Kofla Hy>XAaeTcs B AieTallbHbIX NOsCHe-
HMAX. DTO HECSIOXKHBIN KYyCO4eK NporpaMmsbl, HO JOCTAaTOYHO
TPYOOEMKNN.

uint1e Llout;
float Tlout; // oGbsBNEHWe BbIXOAHbBIX NepeMeHHbIX
// pacyeT TeMnepatypbl XNOKOCTU
if(Ht==1) // ecnv HarpeBaTeNb BKIOYEH,

Tlout= (dt1*1000) /(L1+10)+T1+rnd; // paccuntats
Temnepatypy no (1),
else Tlout= (-dt1/10*1000)/(L1+10)+T1+rnd/10; // B
NPOTMBHOM Cily4ae paccumTaTb Temnepatypy no (3)
if(Tlout<20) // ecnu paccyuTaHHoe 3HaveHne MeHbLLe
TemnepaTypbl OKPY>KatoLLLero Bo3ayxa,

Tlout=20+rnd; // paccumtaTs Temnepatypy no (2)

// PacHeT ypOBHSA XNOKOCTW

if(V1==0 && V2==0 && V3==0 && P1==0) // ecnv Bce
KflanaHbl 3aKpbITbl Y HACOC BbIK/IOYEH,

Llout = L1; // OCTaBUTb YPOBEHb HEM3MEHHbIM
if(V1==0 && V2==0 && V3==0 && P1==1) // ecnnBce
KnanaHbl 3aKpbITbl 1 HACOC BKITIOYEH,

Llout = L1, // OCTaBUTb YPOBEHb HEV3MEHHbIM
if(V1I==0 && V2==1 && V3==0 && P1==0) // eciu
OTKPbIT TOMbKO KnamaH Nofa4n KOMMOHEHTa 2, Hacoc
BbIKJTIOYEH,

Llout = L1, // OCTaBUTb YPOBEHb HEN3MEHHbIM
if(VI==0 && V2==1&& V3==0 && P1==1) // ecnu
OTKPbIT TOMbKO KnamaH Mofa4s KOMMOHEHTa 2, Hacoc
BKJTIOYEH,

LTout = L1+dI2; // M3MeHWTb 3Ha4eHWe ypoBHS Ha
BennyuHy di2

if(V1==1 && V2==0 && V3==0 && P1==0) // ecnn
OTKPbIT TOMBKO KflanaH nogayn KOMMoHeHTa 1, Hacoc
BbIKJTIOYEH,

Llout = L1+dl1; // “3MeHWTb 3Ha4eHMe ypoBHS Ha
BennimHy dl1

if(V1==1&& V2==0 && V3==0 && P1==1) // ec-
NV OTKPBIT TONBKO KNanaH nofadyv KOMMOHEHTa 2, Hacoc
BKJTIOYEH,

Llout = L1+dl1; // n3mMeHUTb 3Ha4eHne YpOoBHS Ha
Benu4unHy dll
if(V1I==1 && V2==1 && V3==0 && P1==0) // eciu
OTKPbITbI TONbKO KianaHbl Nofayv KOMMOHEHTOB, HacocC
BbIKJIOYeEH,

Llout = L1+dI1; // n3mMeHUTb 3Ha4eHne ypoBHS Ha
BenunymHy dl1
if(V1==18&8& V2==18&8& V3==0 && P1==1) // ecnu oTK-
PbITbl TOMbKO KjanaHbl MOAAYY KOMMOHEHTOB, HacoC
BKJIOYEH,

Llout = L1+dI2+dl1; // n3mMeHUTb 3HaveHve ypoB-
Hs Ha cymMMy BenunyuH di1 v di2
if(V1==0 && V2==0 && V3==1 && P1== // ecnn
OTKPbIT TONbKO KNanaH CivBa NpofdyKTa, HAacoC BbIKIIOHEH,

Llout = L1-dI3; // U3MeHWUTb 3HaYeHne ypOoBHS Ha
BenuumHy (-dI3)
if(V1==0 && V2==0 && V3==1&& P1==1) //ecnu oTk-
PbIT TONbKO KNanaH cinMBa NpoayKTa, HacoC BKIIOYEH,

Llout = L1-dI3; // n3MeHWUTb 3Ha4eHVe ypoBHS Ha
BenmumHy (-di3)
if(VI==0 && V2==1 && V3==1 && P1==0) // ecnu
OTKPbITbI K/anaHbl NoAayYn KOMMOHeHTa 2 U CivBa npo-
LlyKTa, HacoC BbIKIIOYEH,

Llout = L1-dI3; // n3mMeHUTb 3Ha4eHVie ypoBHS Ha
BennuuHy (-dI3)

if(VI==0 && V2==18& V3==18&& Pl==1) // ec-
N OTKPbITBI  KanaHbl NOAayYn KOMMOHEHTa 2 U CnBa
NpoAyKTa, HAaCOC BKIOYeeH

Llout = L1+dI2-dI3; // “3MeHWTb 3Ha4eHVe ypoBHS
Ha 3HaveHue (dI2-dI3)
if(VI==1 && V2==0 && V3==1 && P1==0) // ecin
OTKPbITbI KManaHbl Mof4ady KOMMOHeHTa 1 1 civBa npo-
[lyKTa, HacoC BbIK/IOYEH,

Llout = L1+dl1-dI3; // “3MeHWTb 3HauyeHre ypoBHs
Ha 3Haderre (di-dI3)
if(VI==1 && V2==0 && V3==1&& P1==1) // ecu
OTKPbITbI KnanaHbl Mo4ady KOMMOHeHTa 1 1 civBa npo-
ZlyKTa, HacocC BKINIOYeH,

LTout = L1+dN-dI3; // n3mMeHUTb 3Ha4eHme ypoBHS
Ha 3HaveHwe (dI1-dI3)
if(VI==1&8& V2==1&& V3==1&& P1==0)
OTKPbITbI BCE KManaHbl, HACOC BbIK/IOYEH,

LTout = L1+dN-dI3; // n3mMeHWTb 3Ha4veHme ypoBHS
Ha 3HayeHwe (d1-dI3)
if(V1I==1 && V2==1 && V3==1&& P1==1)
OTKPbITbI BCE KNamnaHbl, HACOC BKIIOYEH,

Llout = L1+dI2+dl-dI3; //u“3MeHWTb 3HayeHme
YPOBHSA Ha 3HayeHwe (dI2+dl1-dI3)
if (L1out>1000) // ecnu pacciuUTaHHOE 3Ha4YeHVe ypoB-
HA > 1000 MM,

L1out=1000; // oCTaBUTb pacCHMTaHHOEe 3Ha4eHue
paBHbIM 1000 MM
if (Llout<=0)
HA <= 0 MM,

Llout=0;
paBHbIM 0 MM.

// ecnn

// ecnn

// ecnv paccymTaHHoe 3Ha4YeHme ypoB-

// OCTaBWTb pPaCCHNTaHHOE 3Ha4YeHne
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A Tenepb paccMoOTpMM nporpammy SimSys example
mixer.vi Bo Bcen ee Kpace. OcHoBa ee HGNOK-AMArpaMMbl -
cTpykTypa Flat Sequence, conepxallas 4YeTbipe NocnefoBa-
TeNIbHO VCMONHAEMbIX (PparMeHTa:

YCTaHOBKa MePEeMEHHbIX, XapakTepm3yloLmx COCTOAHMe

1 CMeCuUTeNIbHOW YCTaHOBKM 1 NPOrpamMMbl B HavanbHble
coctoanus (1);

2 nonyyeHvie Konmyectsa SimSys, NOAKMOYEHHbIX K KOMMb-
loTepy, OTKpbITUE NOCNeAHero NOAKoYeHHOro (2);
OCHOBHas 4aCTb NPOrpamMmHoro koda (3..16). BeinosnHser

3 aHanu3 TekyL|ero CoCTOAHWSA yNpaBnsiolUnX nnHni D) o
BO..B4, rpadmyecku npefctaBnseT NosyveHHyio MHbop-

MaLMIo C UCNONb30BaHMEM CreLManbHbIX NONb30BaTeNbCKMUX

MHOMKATOPOB KflaMaHoB UM T.M., PACCHNTLIBAET M3MEHeHWe Te-

KyLLero COCTOAHNA CMeCUTENbHOW YCTaHOBKM, YCTaHABNMBAET

Ha kaHanax Agyt O 1 Agyr 1 SIimSys HanpsXeHus, coOOTBET-

CTBYIOLME TeMnepaType U YPOBHIO XXMAKOCTW. DparmeHT 3

BbINOMHAETCH LMKIINYECKM O MOMEHTa OCTaHOBaA C MOMOLLbIO

kHonkw stop (16);

YCTaHOBKa HYNeBOro HanpsaxXeHns Ha KaHanax Agyr 0 m

4 Apur 1, 3aKpbiTrie Moayns.

Hanee onuviwem dparmeHTbl 1..4 HEMHOXKO Nonoapob-

Hee. ®parMeHTbl 1 1 2 BbINOMHSAOTCA TONBLKO OAMH pa3, npwu

3anycke SimSys example mixer.vi. icnonb3yemble nepe-

MeHHble cocToaHusa (PaboTa, PesepByap cmecutens N op)

NepeBoAATCs B MCXOHble coCTosHMA (1), @ C NOMOLLbIO (yHK-

umit SimSys get number devices.vi, SimSys open.vi cTaH-

napTHol LabVIEW-0unbnuotekn SimSys library.llb npovicxo-

LT OTKPbITVIE MOZYNA 1 MOJSyYeHne yKa3aTtens Ha Hero (2). B

cflydae NOAKIMOYeHUA K KOMMbIOTePY HECKONbKMX MOLynen

NPOMUCXOAMT OTKPbITUE MEePBOro Mo CHeTy, YTO 3a4aeTcs ycTa-

HOBKOW KOHCTaHTbl "0" Ha BXogA SimSys open.vi.

1516 17

14

13

1112

Pe3epByap
cMmecuTens

Double ypoBeHb xunakoctu, 0..1000 mm

Temneparypa [RBLIT][ Temneparypa >xugkoctu, 0..100°C

COCTOSIHUE CMECHTEJIbHOM YCTaHOBKH.
Pe>xkum Bbixoga U3 CTPOsi OCyLLecTBAS-
eTcsl C NoMOLLpIO dhparMeHTa Koga
(13). MepeBog cucTeMbl B UcpaBHoOe
Pa6ora Bool COCTOsIHWE OCYLLECTB/ISIETCS C MO~
Molupto KHomkK Reset (HeBuamMmon
NpY UCNpaBHoM paboTe) Ha IULEBOM
naHenu. True - ycTaHOBKa WUCMpaeHa,
False - ycraHoBKa BbILNa U3 CTPOS.

789 10

SE+E s34 Eel+BeBeR+EeEsBeBeR+|SHAEAE EEAE+HsDoMEs DM BeBeme Bod o0 o0oToiel o0 s Eodehs s be e le o Ee Io Mo oRomensis Jo0edsd s 00 M E He o0 tRsTo0eteieRedeleleasnsnotsis

ocTaHoBKa paboTbl NporpaMmsl, T.e.
LIMK/IMYECKOTO BbIMOHEHUS dhparmMeH-

Bool Ta 3 ctpykTtyps! Flat Sequence (16),
nepexof K dpparmenrty 4. True - oc-
TaHoBKa, False - pabora.

6

5

B dparmeHTe 3 npeacrasneHa LMKANYECKM BbINOMHSAe-
Masi OCHOBHas 4aCTb MPOrpaMmMHoro koga. MyHKLMKM nomelLie-
Hbl B cTpykTypy While Loop, BbIXOA 113 KOTOPOW MPOM3BOAUTCS
BPY4HYI0. [1pV BbINOMHEHMM NEpBOro 3Tana Tefla Lkna npomc-
XOOMUT YTEHWMe COCTOHUI ANCKPETHbBIX JIMHNIA Dl/o BO..B4 ny-
TeM Bbi3oBa SimSys DIO single.vi 3 ctaHnapTtHow LabVIEW-
oubnunotekn SimSys library.llb, (6). TonyyeHHble OaHHble
NpeacTaBAsioTCA rpacyeckil C NOMOLLBIO MHAMKATOPOB (9).

Ha4anbHble 3Ha4eHMA TeMnepaTypbl 1 YPOBHS XXMAKOCTU
NS LMKIMYeckoro BbinonHeHunsa dparmerta 3 Flat Sequence
BblOpaHbl paBHbIMK 20°C 1 0 MM cooTBeTCTBeHHO (5). TekyLme
3HaYeHNA TemMMIepaTypbl U YPOBHSA MOCTOSIHHO BbIBOASATCA Ha
nuueByto naHens (7) BMecTe ¢ AONONHUTENbHBIMM YBEAOME-
HUAMW O Neperpese Npw JOCTUXeHUN TemnepaTypbl 80°C, oT-
CYTCTBUM XUAKOCTU B pe3epByape 1 NOBbILLEHUM AaBAeHWS.

3

2

*B+EeE s HeReEeeReHeR+ReReneBel+ B HeE 4 E v EAEe BV eH Tt R+ M oHoReR D+ EoRoieRodslodsBeheds DoDs BobeE+EoE+EAE+EEE+Hs DoMeEs DeReBeRebeededehedofededshodelsBele beloDebe io0eleRohenshoden Qs o8+ Qe BeH rHoD=drRedodeledefededsDedeheRotsTedete oReMalsDe DoE+ 0+ He0 +EiE rH+HrE +E T+R+Te0eRoDeRsTeeTeToReTete:
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[anee npoucxogut BbI30B noanporpammsl Control
mixer script.vi, peanusyiollern nepepacyeT 3Ha4eHNIA YPOBHS
n Temnepatypbl (12). KoHCTaHTbl, 3afalolive npupaLleHms
YPOBHS XMAKOCTL 1 ee TemnepaTypbl (4715 3anofHeHHOro H6a-
ka) (11), nogbupatoTcs onbITHbIM NyTeM. KoHctaHTa "0,05" 3a-
[AeT YABOEHHYIO aMMNAWTyy CIy4alHOW COCTaBMSIOWEN W3-
MeHeHWsi TeMrnepaTypbl. PaccuymTaHHble 3HaYeHUs MoAaloTCs
Ha CABWIOBbIE PerncTpbl Ha rpaHuuax While Loop v byayT sis-
NATbCS UCXOAHBIMM AaHHBIMU NPU CIeAyIoLleM BbINoaHeHN
Tena unkna. IcxofHble 3Ha4eHus TemnepaTypbl v YpOBHS Tak-
Ke 3anmncbIBAlOTCA Ha KaHanbl Agyt 0 1 Agyt 1 SimSys (10),
nocne NpeaBapuUTeNbHOrO UX nepecyeTa B 3HaYeHUs KoAa C
nomotubio Control mixer voltage calc.vi (8).

C nomolupio dparmeHTa kogda (13) npor3BoanTCs aHa-
N3 NPeAaBapUNHOro COCTOAHMS NMPW MOBbILLEHNW AaBeHNs
B pe3epByape. B 4acTHOCTW, MPOUCXOAMT CpaBHeHM e Tekyle-
ro 3Ha4eHMs YPOBHSA C KoHcTaHTow "1000". MNepemeHHas index
norm cofepXunT HoMep NocnefHer nTepaumm, Npu KoTopom
[laBreHus ObIno HopMarnbHbIM. VHAnkaTop OcTaBLieecs 4o
aBapuy Bpems CIy>XWUT A5 BblBOAA COOTBETCTBYIOLIEN WH-
hopMaLmm B CeKyHAax Ha NULEBYIO NaHerb.

[False ~pf
|0c-raar.ueecn AD 3E3PHA spem]

C nomolublo dparMeHTa koga (14) npomcxoanT 3anuch
NPUYMHBI BbIXOAA W13 CTPOA A4 NoCedyioLLero BbIBOAa ee Ha
aKkpaH. [Mpu aBapwn B 0OHY 13 NepemMeHHbIX Bbixoa n3 cTpos
oT neperpesa, Boixoa 13 cTpos ot AaBreHUs 3aN1CbiBaeT-
Cs 3Ha4veHme True. AHaNM3 3TUX NEPEMEHHbIX MPOVCXOAUT B
pPEXMME HENCMPaBHOrO COCTOSHUS CUCTEMbI W YyTb AeTanb-
Hee - HuXe.

=N=H=H-H=N-H-H-N-N-N-N-H-H-H-H-N-N-N-H-H-N-H-E-N-N-ErN

= R

000000000000
1 as

Mepexod K BbINoAHeHWIO dparmeHTa 4 cTpykTypsl Flat
Sequence, T.e. ocTaHOBKe SimSys example mixer.viBbinon-
HAETCS MPW HaXkaTnW Ha KHOTKY stop (16). [ns KOHTpons Bpe-
MeHW BbINOJSIHEHUA TeNa UunKna, NpencrtaBieHHoro Bo gpar-
MeHTe 2, yCTaHaBIMBAETCA BpeMeHHad 3afep>kka, paBHasa 100
MC, nodbvipaemas OnbITHbIM MyTem. YCTaHOBKa 3afep>kKu
OCYLLECTBASETCA NyTeM Bbi3oBa hyHKumum Wait (ms) (15).

Mpw BbINONIHEHUW PparMeHTa 4 nyTem Bbi3oBa SimSys
DAC single write.vi, SimSys close.vi npoucxoguT ycTaHOBKa
HYNeBOro HanNpPsXXeHNa Ha kaHanax Aqgyt 0 M Agyt 1SimSys n3ak-
pbiTe nocneaHero (17). YCTaHOBKa HyNeBOro HampsikeHus He-
obxoarMa Ana KOppeKTHOW 0CTaHOBKM SimSys, Kora nporpam-
Ma KOHTpons He ncnonb3ayetcst. dparmMeHT 4 BbINOAHAETCA TOMb-
KO OAWH pas, T.e. NpW OCTaHOBKe SimSys example mixer.vi.

Jlnuesas naHenb NPorpamMmbl B pexxmnme aBapumn nMmeet
cnenywoLMn BUA;

E: SimSys example mixer.vi

CMECUTENEHAR YCTAHOBKA
m
Ba1%0f 13 CTPOA Arew
13-3a neperpesal 'u-u; - b T
100-3 [0 :
. G oo
=] Feosern
S:_I sowarocm, s i Neperpee
Kownoment 1 —
b A
Homiemient 2 ;' I
= 2
B ety Npoaysr
| . g
Haf e naTe fil
|
AGHD oaro

B maHHOM pexume (npu yctaHoBke Paborta = False)
NPOVICXOAMT YCTaHOBKA HYNEBOro HampsixkeHWs Ha KaHanax
Aout 0 M Agyt 1 (€ nomolLbio hparmeHToB kofda 11 2), WH-
opMurpoBaHVe nonb3osatens ob asapuu (3) ¢ ykasaHvem
ee MPWYMHBI, aHann3 3HaveHWs nepemeHHou Reset, npep-
Ha3Ha4YeHHoOW AN PYYHOro NepeBofa MoLenn B pabounii pe-
XuM (4). V1 Bce 310 oTODpaxeHo Ha bGnok-auvarpaMme aBa-
puHoM cntyaumm .

MporpaMma MoAenu CMecuTenbHOM YCTaHOBKM NPaKTU-
yeckyn rotoBa. OCTAeTCs TOMbKO BMMCATh ee MHTephencHyio
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naHenb B WabnoH SimSys pattern.vi v BbINONHNTb PSS KOH-
urypaLMoHHbIX NpoLeayp.

WHTepdelicHas naHenb WabnoHa npeactaBnseT cobow no-
ne pasmepamum 800x480 ¢ rpadryeckM N300paxkeHnem NINHUN
nofknodeHus SimSys. HavMeHoBaHWs NUHWUM NpeacTaBneHsbl
HUKe W BUOHbI NPV BEPTVKANbHOW NPOKPYTKE BHELLHEW NaHenu:

€T U3 MeHIO BHeLLHeW naHenu Bbi3aTb File >> VI Properties.
B kateropun Window Size yctaHoBUTb Clefylowmim pasmep
naHenu: wurpuHy - 800, BbicoTy - 480 To4eKk. B kateropum
Window Appearance BbiOpaTb NyHKT Custom, HaxaTtb Cus-
tomize. B NoABMBLUEMCA OKHe HAaCTpOeK 3anpeTnTb M3MeHe-
HWe pasmepa M MUHUMM3ALMIO OKHa, MOKa3 MeHio, Monoc
NPOKPYTKM, KHOMKW OCTaHOBa W

LIMKIINYECKOoro BbinonHeHus VI.
Ona  aBTOMaTW4eCcKow
pa3BepTkn 3anyuleHHoro VI Ha

Ao7 Agnd Aind Ainl DicB0

DibB7  DieAD

BeCb 3KpaH SimSys Heobxoanmo
YyCTaHOBWTb Cliedytole HacT-

DioA7 Dord

Mpw 3anycke SimSys pattern.vi NONOCbl NPOKPYTKA U
MEHIO MPOrpamMMbl OTCYTCTBYIOT, KHOMKY OCTAaHOBKM Nporpam-
Mbl HEOOXOAMMO CO3[aBaTb BPY4YHYlO, a OMOK-AMarpamma
WabnoHa, ecTecTBEHHO, MycTa.

Mocne pedakTMpoBaHWsA NHTEPMhENCHOW NaHeNu cnegy-

B Customize Window Appearance E|
[#] Window has title bar Window Behavior
] Shows menu bar (=) Defauk
[ show vertical scrol bar® OFeatihg SRR
[]show horizarkal scrol bar® o
*Applies only to single pane panils [ Window runs transparenitly

[] Alows user to close window

[C] Show toolbar when running
[ Show Abort button
[#] Shows Run button
[ Show Run Continuously button
Dmrmmmm

Close afterware

] Allows wser to resize window
] Allows wser to minimize window
[#] Alow default run-time shortout menus

[[]Highlight <Enter> bolean

Dmnmmmm

ok | [ concel J[ b |

povikn. B kaTeropun Window
Run-Time Position yctaHoBUTb Maximized B nepe4yHe
Position. B cnyyae ncnonb3oBaHMA SimSys Kak LOMOAHUTENb-
HOro MOHWUTOPA 3afaTb ero B nepeyHe Monitor.

Hy BOT, cobcTBeHHO, 1 Bce. MNporpaMmma-Moaens 06b-
eKTa Ans uMuTatopa SimSys rotoBa, OCTaeTcs TONbKO ee OT-
TecTMpoBaThb. IycTb 3Ta nocnegHsas dasa paspaboTkun Oyaet
BalwuvmM fomMallHMM 3aaHmeM. A 1cHepnbIBaloLLyio MHAOP-
MaLmio o SimSys 1 npunaraeMbiM CPeiCTBaM NPOrpamMmMHOM
noanepkkn Bel HavpeTe Ha canute www.holit.ua.

B pamkax cnegytoLLero npakTikyMa npeanaraeTcs 3aHATbCA
pa3paboTKoM NMporpaMMmbl YNpPaBAeHVs UMUTATOPOM CMeCUTENb-
HOW YCTaHOBKM C MOMOLLb IO MUKpOCCTEMbI cOopa AaHHbIX M-DAQ.

Martepuwan noaroTossieH CTygeHTamu CTaplumx KypcoB
HaumoHanbHoro TexHu4yeckoro YHusepcutetra YkpauHbl "Kuesckiu
MOJIATEXHUYECKUU MHCTUTYT" Mpu TexHuveckou noaaepxke OO0
"XOJINT Lsvita Cucremc” (Kues).

e-mail: support@holit.ua

0000 0000000000000 00000000000000000000000000000000000000000000000000000000000000000

ALIM 100k, 10 6iT, 8 kaHaniB
2 kaH. LIAl, 8 6it

12 gucKpeTHnxX niHin Bx/BUx
Tanmep-NiYnnbHUK

S T
~PO3MipM 60x100x22 MM~

BaratodyHKLiOHanLHa
nporpaMHa nigTpuMka

-~

HeBucoka uiHa

www.holit.ua

info@holit.ua T1./th: (044) 241-8739, 492-3108(09)
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