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BRINOMHITE 3aMyCK NAKETa KOMIBIOTEPHONO MOZETHPOBAHIIs Simu-
link Tak, Kak 9T yKa3aHO MPH OMHCAHII BHINOMHEHIS TaGOPATOPHOI
paGoTs Ne 2.
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Puc. 61. Crpyktypuas cxema asyxnosmmmontoli CAP Tewmeparypst 5 cymmsHoli Ka-
Mepe: 0 — ynpasIseMas BemukKa (TEMIEPATYPa B Kawepe); O, — 3A1AHHOE FHAsEHHE
TeMEPaTYps! B KaMepe; Oy — IHAYEHHE TEMIEPATYPS, NOKAIHBIEMOE JATIHKOM; € —
OUIMGKA Y IPABIEHIS; 1 — CHIHAT YTPABTEHH; @ — SHAYEHHE TONYILIMPHHS JOHBI HEOT-
‘HowmasocTH; U — ynpasnsiouee BoyIeHCTBHE Ha OGBEKT CO CTOPOH HCTIOTHHTE5HO-
10 yerpolicTa (MOIHOCTS Harpesatens); 0 — BO3MylIaIOIEE BOVICHCTBHE Ha O0BEKT
(menenne HapyAHOli TeMmepaTypH)

B oxne sBoza komarn Command Window B crpoke BBoxa BBeCTH
CIeIOIHE KOMAHTEL

>>clear all; close all; clc;

>>global T_ext % HapyxHas Temnepatypa B rpagycax Llenbcus
>>global T_req % 3anaHHas Temnepartypa B rpagycax Lienscus
>>global a % NONyWMPUHa 30HbI HEOAHO3HAYHOCTU perynsTopa
>>global T1 T2 K_obj% napamerpsi o6bexta

>>global T_sens % napameTpbl aaTynka

>> global K_iu % koadMLMEHT MCNONHUTENBHOTO yCTPOACTBa
>>T ext=; T_req= ;
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Tlociie 3HAKOB PABEHCTBA HYKHO BBECTH 3A/IANHbIE 3HAUCHNS NApa-
METpOE.

Jlanee na ocnose cTpyKTypHoii cxemb CAP ma prc. 60 cosats
5 Simulink mozens CAP ¢ ABYXno3uUHOHHBIM perysTopom. B katect-
B HAUATBHON OCHOBBI MOKHO B3Th MOens CAP, CO3aHAYIO IPH BbI-
nonneHnn 1aGopatopoii padots Ne 5. B 1anmyio Moz HEOBXOTHMO
BHECTH CICAYIOLINE H3MEHEHMUS!

1. Vaanus, kommonent M-perynsitop.

2. BMCCTO YAQICHHOTO KOMTIOHEHTA B KAYECTBE PEry;IATOpa HCMOMb-
syercs kommonent Relay, maxopsuuiics s oxwe Simulink Library
Brouser s Gu6miotexe kommonentos Simulink na sxraaxe Disconti-
NUItieS (KOMNOHEHTBI ¢ NPEPLIBHLIMA CTATHYECKHMH XaPAKTEPHCTHKAMH).
Ieperamnrms 3uauox Relay B OKHO PeAKTHPOBAHIA MOZETH 1 pacHiO-
JIOXKHT HA MECTE YJANCHHOro Kommouenta. Bxom Relay (curnan
OMINGKH €) COCTMMNTS C BHIXOIOM CPABHHBAIONIETO YCTPOTCTBA, BHIXO
Relay (curnan ynpasienus u) COSIMHUM CO BXOIOM HCIOMHHTEILHOIO
yetpoiicTsa. JIBOFHBIM METKOM JEBOi KIaBHIIN MBIIH Ha 3HAUKS
Relay orkpuiTh okHo 3azanus napamerpos namnoro Groka Block Pa-
rameters: Relay. B nem B none Switch on point (touxa skmouenns)
BBCCTH OTYmWMpHITY 30H HEOAHORauHOCTH @, B Hone Switch off
point (touka otkmouenns) Bectn —a . B monsx Output when on
(3Hauenue Ha BHIXOZIE B BRIOYEHHoM coctosmui) u Output when off
(3HAUEHUE 1A BHIXOZIE B OTKIOUEHHOM COCTOSHNH) OCTABHT 3A1AHHbIC
10 ymomuanmio nauems: | 1 0, COOTBETCTBEHNO. BBOZ MAHHbIX MO~
TBepTs HaaTHem kiorok Apply 1 OK

3. JTBOMEIM WETMKOM 7IEBOTi KIABHIIN MbILIH Ha YemenTe JaTduK
OTKpBITH OKHO 3azanns ero napamerpos Block parameters: Jatunk
uB none Numerator (umciurens nepeaatounoii (yHKuMH) BMECTO
K_sens ssectn 1, BBoa noarsepnTs Hakatnem knasim Apply n OK.

4. Y panuts komnonent 3a4aTtunk.

5. B KAUECTBE HYJICBOTO HAYATLHOTO YCIOBHA MOKHO CHHTATS, HTO /10
Havana npotecca MOZIETMPOBaHKA, T. ¢. pi £ < 0, CAP Gbina BbicTOUCHa,
1t B MoveHT Bicioseninst CAP (mpit 1= 0), TeMIepaTypa BHYTpH CylIiuTs-
Hoii Kavepu1 GbU1a paia TemmepaType capysiar: 0, =0, .

Jna 3a7an1s yKa3aHHOO HYJICBOTO HAYATLHOFO YCAOBHA HCMOMB3y-
eTcs komnoneHT Sum (Gubmmotexa xomnounentos Simulink, sxiaaxa
Math Operations) u sa kommonerrra Constant (icrounuk nocrosmHoro
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TI0 BPEMEHH CHIHAJIA, PACTIONOKCSH HA BKIAake SOUrCes GuGmmorexn
ulink).

KoMnoHenT SUM (BLIMOTHACT CyMMHDOBAHNE JHEO BHHTAHHE CHI-
HAOB) NEETALTS MBIMIBIO B OKHO PE/IaKTHPOBAHNSA MOJIETH H PACTIO-
JIOHUTS ClleBa O 3HauKa yCTpoiicTsa cpasmenus (cm. pic. 61). Haxars
NABOii KHOMKOM MBI Ha H7EMEHTE CYMMHDOBAHHS H BLIOPATH BO
BennmBatomem Merio mynkt Format — Show name (no ymoruanmio
JIAHHOMY 2IEMEHTY npHCBOeHo i SUM1). JIB0iiHbIM meuKoM TeBoit
KHOTIKH MBIIIH HA 31eMeHTe SUMT OTKPHITH OKHO 3aJaHis €ro mapa-
meTpos 1 B Hem B nione List of signs smecto [++ sBectn [+—, nocse uero
noaTBep TS BROT HAKaTHEM Kionok Apply 1t OK.

Jlsa komnonenta Constant noouepesHo nepeTauiTh MbIIIBIO B OKHO
PCAKTHPOBANIA MOJIETH H PACTIONOAHTS C7IeRa oT 3nawka SUM1. Tlep-
BOMy I3 27ICMEHTOB aBTOMATHUECKH GyeT mpucBoero mva Constant,
BTOpomy — Constant1

Boixon anementa Constant coemniTs co BXOAOM «ILTIOCH dMeMEH-
7a Sum1. Ha nonyunuiciics MHUH COCAMHCHNA WCAKHY T, NPaBOit
KIABHIICH MBI M BO BCIUTHIBAIOWIEM MEHIO BbiGpaTh komanay Signal
Properties (csoiicrsa curnana). B oTkpIBIIeMCS B pesyJbTaTe 3TOro
manoroom okue B none Signal name (ums curnana) ssectn T_req
(ot anrn. «required» — TpeGyemsiii), nocte uero naxats Apply n OK.
Onement Constant, Takiv 0Gpa3som, CIIYKHT /Uls BBOAA B CHCTEMY 3a-
J@HHOTO 3HAYCHNA TCMIICPATYDHI B CYWIWTHHOM Kamepe. JIBOFHBIM
MIETTKOM eBOii KNABHIIM M Ha SnemenTe Constant oTkpeIT, ma-
J10roBoe OKHO 3aanus ero napamerpos Block parameters: Constant
u B none Constant value (3nauenne nOCTOSHHOrO CHrHAma) BBECTH
uMs r0GanbHOl nepemennoii T_req, nocae 4ero BBOA NOATBEPAMTH
naarnem Apply n OK.

Drement Constant! Gyaer cayxuTs /U1 BBOa B CHCTEMY SHANCHNA
‘HapyHoii Temmepatypet. Hostomy Buxoa snementa Constant! crieayer
COG/IMHHTB CO BXOZOM «MHHYC» dementa SUM1, Ha nomyunsieiics
JIMHHM COEMHEHNS 3a7aTh MMs chriana T_ext (or anrn. «exterion —
HapyHLIiT). B KauecTBe 3HAYCHHMA NOCTOAHHOTO CHIHANA SIEMEHTA
Constant! sazats ums cooTBeTCTBYIOMIE [OGATBHON NEPEMEHHOI
T ext

‘Taxum 06pa3oM, Ha 380U BXOZ CHCTEMBI (T. €. Ha BXOJ CILTIOCH
CcpaBuBaIOWIEro d7emenTa Sum) GYICT NOAABATHCA CHIHAN PATHOCTH
MY 3a7AHHBIM 3HASCHNEM TEMIICPATYDbI 1t HAPYKHOF TEMIICPATYPOL:
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8,4, —,, JIpyriani ClOBaMI, B Halliem CTyHaE AAAIONICE BO3CHCTRIE
Ha CHCTeMy — 5TO TO, HACKOLKO TEMIEPATypa BHYTDH CyIIILHOM Ka-
MEPBI 0/IKHA GbITS BLILLIC HAPYIKHON TEMIICPATYPbL.

6. B npouccee Moaeamposanis padotst CAP HeoGxommo 0Todpa-
KaTh TPAGHKH HIMEHEHNUS BO BPEMEHH CIICYIOX BETIUHH: CHIHATA
OmmMOKH perynMpoBaHus e(f), CHTHANA YNPABICHNS U(f) HA BLIXOTE Pe-
TyYIISTOpA 1 TeMNEpATYpH! BHYTpH CyIILTbHOf Kamepbt 0(f). JUia 0To-
Opaxenns rpaUKOB HCIIONB3YETCS KOMNOHEHT SCOPE, HaXOAsmuiics
na snaake Sinks B GuGmnorexe Simulink. TMeperamuts ero 8 okHO
PEIaKTHPOBAHIA MOAETH 1 PACTIONIOKHTS TAK, KAK MOKA3AHO Ha PHC. 62.

JTBOMHEIM WIETIKOM JIeBOi KIABHIN MBI Ha STeMeHTe SCOPE OT-
KphiTh ero pabouce okno. IlepBonauansno B paGouem okue Scope
HMCETCA KOOPAMHATHOE NOIE AT OTOGP@KEHHS TOMLKO OAHOTO rpadu-
Ka. Jlns OTOBPaKeNNs Tpex rpadHKOB CHTHATOB B BEPXHEHi 4aCTH OKHA
Ha AN WHCTPYMEHTOB BLITIONHHTE JICBOH KHOMKOH MBbILIH HIETIOK

na xnonke Parameters E (BTOpOIi Cl1eBa), B MOABMBIIEMCS BCILTBI-
BaloweM OkHe 3ajanns mapavetpos B none Number of axes ssecti
aneno 3, BBOA jamHBIX moATBEpANTS Haatuem Apply u OK. Tocre
9TOTO B OKHE PEAAKTHPOBAHHS MOZEH (KOMIOHEHT SCOPE yike uMeeT
3 BXOz1a) BepxHuii BX01 SCOPE COCMHMTL C MHNEH CHIHANA @ MENITY
BHIXOZIOM eMenTa cpasienns SUM M BXozom perynaTopa Relay.
BTOpoii BX0A SCOPE COCAMHHTS ¢ THHMCH CHIHATA U MEHLY BHIXOZOM
perynstopa Relay 1 BX010M HCIOMHHTEIBHOTO yCTPOIiCTBa.

Tax Kak CHPHAT y Ha BLIXOAC OGLEKTA YTIPABICHHA — ITO H3VCHEHHE
TeMMEpaTYphi B CYNIILHOM KAMEPE OTHOCHTELHO 3HAYCHHSA HAPYHOT
‘Temmeparypst, 1. €. pasiocts y(1)=0(r) 0, , To 118 oToGpaKeHus na
rpadhiKe aBCOMIOTHOTO 3HANCHHS TEMICPATYPL B Kamepe (B rpafycax
Llenbens) Heobxomumo BunonmnTs Cymmuposanme: (1) =y()+0,

U1 3TOF0 HCMIOMB3YCTCA CILIE OZTMH HNEMEHT CymMupoBanns Sum. M
HEPETACKUBAHNH B OKHO PCAGKTHPOBANHA MOTICTH CMy GYIICT aBTOMA-
TiuecKu MpHCBOEHO MM SUM2. OfWH W3 BXOOB ieMenTa SUM2
coemnTs ¢ Hmeii curnana T_ext, a apyroii BXoA — ¢ BRIX0Z0M 0GB~
exta ynpasienus OY, T. e. ¢ munmeii curnana y. Bhixon aneventa
SUM2 COEAMHNTS ¢ TPETBIM BXOZOM YeMeHTa SCOPE.
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TpuGnisirensiii BiA costannoli rpadireckoil Mogen ucere-
Jyemoii CAP TeMIIepaTyphi B HBOTHOBO/HECKOM MOMEILICHIH TIOKA3aH
pitc. 62
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Puc. 62. Tpagpuscckas Mozens CAP ¢ ByXTOSHIHOHHEM DEryISTOpos

CoxpaniTs noctpoenyio rpadueckyio moziens CAP B daiis ¢ nme-
ewm «relay2_regulator. mdl».

Jlna 3amycka MpOUCCCA MOACTHPOBAHH BLITOAHHTL KOMAHAY MCHIO
Simulation — Start. Otkpis satem paGouee okHo dnementa SCOpe,
MOKHO BUACTH COOTBETCTBYIOUIC TPAQUKH W3MCHCHNA BO BPEMCHH
cnrnanos e(r), u(7), 0(7). JI1% 0BeCTIeUeHNA HATASHOCTH OTOOPAKCHHS
TPaHKOB MOXKHO Pa3sBepHYTh paGouce OKHO SCOPE Ha Bech JKpaH,
aTaKKe HAKATL HA NAHENM MHCTPyMEeHTOB kHomky Autoscale #
(aBTOMATHYECKOE MACHITAGUPOBANHE).

TIpOBECTH MOAETHPOBANHC M3MEHEHHS BO3MYMIAIONICTO BOIACHCT-
BUS HA CHCTEMY B HEKOTOPbIii MOMEHT BPEMCH, MONATas, HTO ITO 13-
MeHeHHe HMeeT (OPMY CTYIIEHUATOrO BO3ACHCTBIS, T. €. HTO B HEKOTO-
Piii MOMCHT BPCMCHH HAPYAHAZ TCMICPATYPA AOCTATOUHO GHICTPO
H3MCHACTCA HA HECKOMBKO Ipatycos. JUis 9TOF0 CAEAyeT HCMOMb30BaTh
KkoMnonenT Step (CTyneHuaTHIii CHIHAT), pACTIONATAIONMIICS HA BKIAT-
xe Sources GuGimorexn komnonentos Simulink. Ileperammrs MbI-
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LWBIO AQHHBL KOMIIOHEHT B OKHO PEAAKTHPOBAHIEL MOZEIH, BBIXOA €r0
coenmmTs, co BXo7oM HemerTa W_OF, T. ¢. co BX010M Bo3Mymaiome-
o Bo3zeicTBs Ha crcTeMy. JIBOMHEIM METIKOM JCBOi Kiasmumi
MBIIH HA JeMenTe Step OTKPHITL OKHO 3aJaHHMS €r0 NapaMeTpos.
B none Step time (Bpems cTyneH4aToro M3MeHeHMs CHrHANa) BBECTH
ykasammoe mpenofaBatene 3nauerne speven, B mose Initial value
(navanpHOe 3HaYenne curuana) ocrasuts 0, a B none Final value (xo-
HeuHOE 3HAYCHUE CHIHANA) BBECTH YKA3AHHOE MPEMONIABATENCM 3Have-
HUe, HA KOTOPOE M3MEHSETCH HADYXKHAA Temmeparypa. BBOA JaHHBX
noaTBep TS HaaTHem kionok APPly i OK.

3aNyCTHTS 32HOBO NPOLECC MOACTHPOBAHNS H OLHHTH, KAK H3Me-
Humes cootsereTBytome rpadkn e(r), u(t), (7).

Tpovoneamnposats padory CAP ¢ pasiuHbIMH BOMYLIIOUIMI
Bo3eHCTBHSMI, yKa3aHHbIMH npenogasatenes. [paduki nosexers
CHCTEMbI TIpH ABYX PA3IHUHbIX BO3MYIAIONIIX Bo3ACHCTBISX €(f), u(f),
0(1) HCOBXOAMMO TIOCTPOHTS B OTHETE.

CaenaTh BLIBOABI O MEPEXOAHBIX 1 YCTAHOBHBIICMCA PEAMMAX Pa-
GOTHI IBYXTIO3HUMOHHEIX CHCTEM H H3MCHCHHN TUX PEKHMOB NpH 3~
MEHEHITH BO3MYILQIOLLIEr0 BO3ACHCTBIL.

Conepmanne oriera

1. Hassare 1a60patopioii padoTst, uets, 3aanie.

2. PesynuTars: okeriepivenTa (rada. 19).

3. CraTieckas XapaKTepHCTIKa PEryJISTOpa B BILE (ByHKLM CO-
NpOTHBICHIS AATHHKA.

4. PacHieTible TeMIIEPATypb CPAGATHIBANIA PErySTOPA.

5. BHBOAb O COOTBETCTBII 3aPOrPAMMUPOBANHEIX MaPAMETPOB
PACHETHbIM 3HACHHSM.

6. KommbioTeprast Mozens icenenyemoii CAP, coyarmas s Simulink.

7. Tpadycn e(r), u(t), 0(r) NOBEACHHS CHCTEMbI P ZBYX PASTHAHEX
BOIMYIIAIONIX BOIACHCTBIAX.

8. BBBOZS O MEPEXOMHBIX [ YCTAHOBHBLICNMCS PEAIMAX PaGOTH!
JIBYXTOSHIIHOHHBIX CHCTEM i I3MEHEHII ITHX PEAIIMOB MPH I3MEHEHII
BOIMYIIAIONIETO BO3ACHCTRIS.

Koutpoabibie Bonpoctt
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