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TOM TAT

Bai bao de xuat gidi phdp xdy dung moi truong gia ldp dé tong ‘hop dit liéu nham xdc dinh
tham s6 goc tan gidi han cho phép ciia mdy bay Su-27. Diéu nay rit cé y nghia véi cdc nghién
ciiu thiét ké che tao mady tinh tin hiéu gidi han thay thé twong dwong. Béi vi trong thue tién, viéc
tinh todn goc tan gidi han bang mé hinh todn hoc ma hién nay trén mdy tinh tin hiéu gioi han
BCO-1-1 cia mdy bay Su-27 dang su: dung khong duoc cong bo do diéu kién bao mat thong tin
cua nha san xudt may bay. Gidi phap dwoc xdy dung don gidn, dé ap dung dé xdac dinh goc tan
gioi han cho phép cho may bay Su-27 ciing nhuw cac loai may bay khac.
Tir khéa: Goc tn gidi han cho phép; Hé théng COC-2-1; Su-27.

1. PAT VAN PE

May bay Su-27 dugc trang bi hé théng tin hidu gidi han COC-2-1 ding dé dua ra cac tin higu
canh bao va han ché khi may bay dat tdi trang thai gidi han gitip phi cong diéu khién may bay an
toan. Thanh phan chinh cta h¢ thong COC-2-1 1a méy tinh BCO-1-1 dung d¢ tinh toan cac tham
sb gi6i han.

Dé tinh toan tuong ddi chinh xac tham sb goc tin t6i han, phai phu thudc vao tham sb dong
hoc (hinh dang canh) cua may bay [1, 2]. Va ddi véi mdi may bay, qua qua trinh thuc nghiém,
nha san xudt s& dua ra gia tri giéi han cho phép dé dam bao an toan trong qua trinh bay (gia tri
ndy thuong nho hon gia tri t6i han cua may bay). Cac van dé do, déu duoc nha san xuat bao mat.
Diéu nay giy ra nhiéu kho khin khi mudn thiét ké, ché tao may tinh twong duong BCO-1-1.

Vi vay, giai phap duoc dé xuat ¢ day 1a bang phuong phap khao sat, thong ké sé& xay dung b
tham s6 cac tin hiéu gi6i han cho phép (liy goc tan 1am tham s6 vi du dé thyc hién). Viéc thiét ké
hé thong dé khao sat tham sé goc tan gidi han cho phép cua may tinh BCO-1-1 duoc thyc hién
trén co so xay dung méi truong gia lap dé xac dinh cac tham sb can thiét.

2. TONG QUAN VE HE THONG TIN HIEU GIOI HAN COC-2-1
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Hinh 1. So do lién két chirc nang ciia may tinh BCO-1-1 trong hé thong COC-2-1.
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So d6 lién két chirc ning giita may tinh BCO-1-1 véi cac thiét bi khac trong hé thong COC-
2-1 dugc thé hién trén hinh 1 [3]. Céc tin hi€u gi6i han dau ra cua mdy tinh BCO-1-1 dugc dua
dén hé thong dic biét, dén hé théng ty dong d1eu khién (CAY) va den hé thong bao céc tin hiéu
khan céap (CAC). Cac gia tri tinh toan cua goc tan thuc, clia goc tan 16n nhat cho phép, clia qua
tai 16n nhét cho phép dugc dua den b0 tao tin hiéu chi thi BOCHU-2-1. TAY-72-1, JAV-72-4 la
truyen cam goc truot canh va truyén cam goc tan; JIJTY-26-02 1a truyén cam qua tai; YAIT5-13 1a
ddng ho chi goc tan va qua tai; MK-BK 14 hé thong hudng quan tinh; CTP 13 hé thong nhién licu;
CBC 1a hé thng nhiing tin hiéu khong khi.

3. XAY DUNG MOI TRUONG KHAO SAT THAM SO GOC TAN GIOI HAN
CHO PHEP TREN MAY BAY SU-27
3.1. Giii phap xay dung moi truwdng khao sat
_ Nhiém vu duoc dat ra la khdo sat tham s6 goc tan gidi han cho phép cua may bay Su-27 theo
s0 M va cac Iénh don, dugc tinh toan trén may tinh BCO-1-1 ctia hé thong tin hi€u téi han COC-
2-1. Giai phap dua ra 1a xy dyng mdi trudng gia 1ap cac tin hiéu nhu trén may bay khi thyc hién
cac trang thai bay khac nhau,’ bang cach thiét ke, x8y dung cic b tao giad dir liéu dau Véq cho
may tinh BCO-1-1. So' d6 khoi chirc nang giai phap xay dung moi truong khao sat tham s6 goc
tan gidi han cho phép trén may bay Su-27 dugc thé hién trén hinh 2.
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Hinh 2. So do chire ndng gidi phdp xdy dung méi truong khdo sdt tham sé goc tan
gioi han cho phép trén mdy bay Su-27.

Cic dir li¢u diu vao:

- Cac tham $0 Hase, Vrek, Mrex duge tao gia béng bf) tao gia cac tin hiéu tir CBC, tham s
trong luong dau Gr dugc tao gia bang bo tao gia tham so6 tir CTP, tin hi€u goc chic ngoc 3 duge
tao gia bang bd tao gid tham so tur UK-BK, tham so phuong an vii khi dugc tao gia bang bd tao
gia tham s6 tir BOCH-2-1. Cac bg tao gia tham sO trén nhan cac tham s tao gia tr mdy tinh
trung tam tir do bién d6i thanh chuén truyén thong ARINC-429 véi dia chi va tham sb twong tng
de dua dén may tinh BCO-1-1.

- Goce tén, o, goc trugt canh‘B duoc léy tir mo hinh truyén cam JIAY-72-4, IAY-72-1, qua tai
dtrng dugc lay tir mo hinh truyén cam JIJIY-26-02.
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- Céc Iénh don (thu cang, tha cang, d§ cao nho hon d cao nguy hiém,...) dugc ldy tir b tao
cac tham so 1énh don.

Cic dir liéu diu ra cia may tinh BCO-1-1:

- Tham s6 goc tan cho phép 16n nhét (Gtmaxzior) va nhé nhét (ctminzon); gia tri hién tai (tic thoi)
cua goc nghiéng quy dao Brex; gid tri hién tai thyc clia goc tan ouer va goc trugt Buer; gid tri hién
tai cua qua tai dung ny o gid tri lon nhat va nho nhat cho phép cua qua tai dimg; téc do dong ho
16n nhat va nho nhat; gia tri 16n nhét cho phép cua so M duoc truyén ra theo chuan ARIC-429
dugc thu, ghi luu trén may tinh trung tim va duoc truyén dén BOCH2-1.

- Céc tham sd 1énh don bao trang théi‘ tdt C}ia hé théng, cac gid tri dat t&i ngudng gidi han
duoc dua ra cac deén tin hi€u va mo hinh dong ho YAIIS5-13.

3.2. Co sé xdy dung giai phap truyén dir liéu

D¢ truyén/nhén dit liéu theo chudn ARINC-429, cic bd bién doi cua cic hing
(ARINCA429/RS422,...) thuong dugc sir dung. Tuy nhién, hién nay dé mua dugc 1a kho khan (vi
ARINC-429 la chuan truyén cho hang khong, tén lira va mdy bay quan su), gid thanh cao va

khong cha dong vé cong nghé khi thlet ké thiét bi. Vi vay, giai phap truyén dir liéu xay dung trén
co s& két hop tmg dung cac khdi sb va bo vi diéu khién tich hop trong chip PSoC5 dugc dé xuét

va giai quyét (hinh 3).
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Hinh 3. So do thiec hién gidi phép truyén tin hiéu theo chudn ARINC-429
trén chip PSoC5 mg dung cdc khoi s6 va bé vi diéu khién.

Trong d6, bd tao dao dong trong chip tao tin hiéu “Clock” tan sb truyén mong mubn (déi voi
may bay Su-27 tan sb truyén thong 13 S0KHz). Str dung cac khbi sb tao tin hiéu “Compare” voi
chim 32 xung (tin s6 50KHz) va 4 chu ky nghi (4T = 80us) nhu dang tin hiéu 3 trén hinh 4.
Khéi ghi dich 32 bits cua chip PSoC5 sir dung tin hiéu “Clock” & trén. Tao xung “Load” khoi tao
dé bat ddu qua trinh ghi dit liéu (tin hiéu 1 trén hinh 4) cho bd ghi dich véi tin hiéu khéi tao xudt
hién truée xung dau tién cua “Compare” mot phan tu chu ky cua “Clock”. Do d6, sau khi co
xung “Load” khi xuat hién clock dau tién s& lan luot tai dir liéu dén dau ra cua bd ghi dich, tin
hiéu nay s& dugc so sanh véi tin hidu “Compare” dé dugc tin hiéu ra twong Gmg (tin hiéu 2) tin
hi€u nay goi la “A_plus”, tuong tu ta co6 tin hi€u “B_minus” (la tin hiéu cé gia tri nghich cda tin
hi€u “A_plus”).

Tin hiéu “A_plus” va “B_minus” dugc dua ra ngoai qua bo chuyén ddi dir liéu (HI-8586) s&
thanh tin hi¢u ludng cuc (“A”, “B”) clia dudng truyén ARINC-429 mong mudn (tin hiéu kénh
“A” ¢6 dang nhu tin hiéu 4 trén hinh 4) véi dia chi va dir liéu dugc truyén tir chip PSoC5 duoc
nhan tr may tinh trung tdm. Trong d6, 8 bit dau 1a dia chi tham sb, bit thir 29 dén 15 1a dit liéu cta
tham sd, bit 30 va 31 xac dinh du ctia tham s, bit 32 1a bit chin/lé dung dé xac dinh tinh hop
cach. Gia tri bit chdn/lé dugc tinh toan trong bo vi diéu khién tir dit liéu trén may tinh dwa dén.
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Hinh 4. Gian d6 xung gidi phép truyén tin hiéu theo chudn ARINC-429.
Bing 1. Dia chi tham sé vao cho mady tinh BCO-1-1.

TT | Pia chi (hé 8) | Ky hiéu Tham s
1 223 Hasc D6 cao tuyét doi
2 225 Mrek | SO M hién tai
3 226 Viex | Toc d6 hién tai
4 345 Gr | Gié tri luong dau
5 331 9 Goc chuc ngbe
6 333 O1ex | GoOc nghiéng quy dao
7 241 10 IIM | Phuong 4n mang treo

3.3. Co sé giai phap doc dit li€u tir may tinh BCO-1-1

_Trong phan nay, giai phap doc dit liéu truc tiép tir chip PSoC5 thong qua cac khdi sé va bo vi
diéu khién duoc xay dyng (hinh 5).
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Hinh 5. So do thuc hién gidi phép thu tin hiéu theo chudjn ARINC-429 trén chip PSoC5
wng dung cac khoi so va bo vi diéu khién.

~ Tin hiéu vao chuan ARINC-429: “A” va “B” s& dugc dua qua b bién doi (HI-8588) dé bién

doi tir ludng cuc sang don cuc: “A_plus” va “B_minus” va dua dén chip PSoCS5 (tin hi¢u 4 hinh 6).
Tin hi¢u “A _plus” s€ la “Data” dau vao shift-in cua bd ghi dich 32 bits (tin hi€u 2 hinh 6); tin
hi¢u “A_plus” va “B_minus” qua cac khéi s dé bién ddi thanh chudi xung 32 bit ¢ tan sb 1a tan
s6 ctia duong truyén (50KHz) trd thanh tin hiéu “Clock” (tin hiu 3 trén hinh 6) dé dua dén dau
vao clock cho bo ghi dich. Khi d6 khi mdi xung “Clock” xuét hién dit lidu (“Data”) s& dugc
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truyén dén bo dém FIFO cia bo ghi dich, cho dén khi két thuc 32 xung 32 bits “Data” s& duoc
truyén di1 vao bo dém. Qua cac khéi bién ddi xac dinh xung “Store” xuat ‘hién khi két thuc xung
thir 32 va khoang tréng 16n hon 1T (1 chu ky xung), khi xung “Store” xuét hién s& thyc hién ghi
dir liéu tir by dém cua bd ghi dich vao vi diéu khién, tai ddy dir liéu duoc kiém tra tinh hop cach
va giai ma dir liéu roi truyen 1én may tinh tmng tam.

2 5.00v/ 5.00v/ 5.00v/

Hinh 6. Gian d6 xung gidi phdp thu tin hiéu theo chudn ARINC-429.
Bing 2. Dia chi tham sé ra tir mdy tinh BCO-1-1.

TT| Dia chi (hé 8) Ky hiéu Tham sb
1 227 Vimaxion  |Gid tri van tde 16n nhét cho phép

2 321 Viminon | Gi4 tri vn tc nhé nhét cho phép

3 322 Olmaxzon Gia tri goc tan 16n nhat cho phép

4 323 Olmingon Gia tri goc tan nho nhét cho phép

5 373 Mmaxzon  |Gid tri cuc dai cho phép cua tri sO M
6 326 Nymaxion | Gid tri qua tai dimg 16n nhét cho phép
7 327 Nyminon | Gi4 tri qué tai dimg nho nhat cho phép
8 346 NyTEK Gia tri hién tai cua qua tai

9 371 Buct Gia tri cua goc trugt thuc

10 370 oicT Gi4 tri hién tai cua goc tan thuc

3.4. Xdy dung chwong trinh truyén, nhin dir li¢u va ghi luu dé tong hop tham sé goc tin
gid¢i han

Chuong trinh trén may tinh trung tdm dugc xay dung dé tmyén s ligu dén cac bo tao gia: Bo
tao gia tham so tir CBC (Hase, Vrex, Mek), b0 tao gia tham so tir CTP (Gr), b0 tao gia tham so tur
MK-BK (9) va bo tao gia tham sb tir BOCH2-1. Sau d6, nhan tham sé dwoc truyén dén tir bo thu
dir ligu (thu nhan cac gia tri gioi han cho phép cua may bay dugce tinh todn tr may tinh BCO-1-
1). Chuong trinh trén mdy tinh trung tdm s€ ghi luu tham s6, trr o, xay dung dd thi tham s goc
tan gioi han 16n nhat va nho nhat cho phép.

4. KET QUA VA THAO LUAN
Két qua thuc nghiém khao sat tham sé goc tin 16n nhat va nho nhit cho phép (Gmaxsomn,

Ominton) trén mdy bay Su-27 su dung mdi truong gia lap cac tham s6 vao va doc cac gia trj tinh
toan trén may tinh BCO-1-1 ctia may bay Su-27 dugc thé hién trén bang 3 va hinh 7.

Céc tham s6 khao sat 1a co s¢ ban dau dé xay dung tinh toan, thiét ké ché tao “may tinh BCO-
1-1 méi” thay the tuong duong may tinh nguyén ban do Nga san xuat.
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Bang 3. Gia tri s6 M, goc tan gidi han cho phép o, jon Vad Oy non -
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Hinh 7. Po thi goc tdn gidi han cho phép trén mdy bay Su-27 theo sé M,
lénh don tha cang, 6 cao nhé hon dé cao nguy hiém va khi treo vii khi.

Két quéa cho thiy trén may bay Su-27 ¢ cac ché do bay goc tin gidi han 16n nhit cho phép
dugc nha san xuét gioi han trong pham vi khong 16n hon +24 d9, goc tan gi6i han nho nhét cho
phép 1a khéng nho hon -3,5 d6. Khi tha cang va & d cao nhé hon d6 cao nguy hiém gia tri goc tin
16n nhét cho phép dugc gisi han nhé hon 14 d6 (hinh 7, dudng s 4). Khi may bay treo vii khi &
cac gia sb 4, 6, 9 thi goc tan gidi han 16n nhat thay doi trong khoang tir 20 d6 dén 15 d6 nhu trén
hinh 7, dudng sb 3. V6i cac diéu kién bay khac nhau gia tri goc tdn gidi han cho phép co cac gia
tri khac nhau dé dam bao an toan bay (hinh 7). Tuy nhién, cac tin hiéu dua ra nham dé canh béo
giiip dam an toan bay, trong nhiéu truong hop co dong déc biét may bay co thé dat dugc nhing
gia tri goc tan 1on hon. Két qua khao sat 1a gla tri goc tan gi6i han cho phép, chua phai la gia tri
gdc tan t6i han ciia may bay. De khdo sat cac gid tri t61 han cua mdy bay can co nhiéu diéu kién dé
khao sat hon nita, day 1a mot vin dé can duoc tiép tuc nghién ciru trong thoi gian t6i.

5. KET LUAN

Bai bao dé xuét giai phap xay dung moéi truong gia 1ap dé téng hop dir liéu khao sat tham sd
goc tan 16n nhéat va nho nhit cho phép (Qtmaxztor, Otminzton) trén may bay Su-27. Két qua khao sat
du tin cdy dé dwoc tng dung trong thiét ké, ché tao “may tinh BCO-1-1 méi” thay thé twong
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duong mdy tinh nguyén ban ciia Nga san xuit. Véi giai phap duoc dé xuat co thé khao sat cac
tham s6 gid1 han cho pheép khac cua mdy bay Su-27 trong qua trinh thyc hién ché tao méi may
tinh BCO-1-1. Giai phap xay dyung trén co thé 4p dung cho may bay Su-30MK2 va céac loai may
bay khéc. Céc van d& nay can dugc tiép tuc nghién ctru trong thoi gian i
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ABSTRACT

A solution to build a simulation environment to synthesize data
to determine the limited angle of attack parameters of the su-27 aircraft

This article presents a solution to build a simulation environment to synthesize data to
determine the allowable limit angle of attack parameters of the Su-27 aircraft. This
parameter is determined to serve the process of researching and designing a limited
signals computer of the Su-27 aircraft (under the information security conditions of the
aircraft manufacturer, there are no aerodynamic parameters). The solution is simple and
easy to apply to determine the limited angle of attack for Su-27 aircraft as well as other
types of aircraft.

Keywords: Allowable limit angle of attack; COC-2-1 system; Su-27.
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