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TOM TAT

Bai b&o duwa ra mét gidi phdp thiét ké mé dun chudn héa tin hiéu c6 thé sir dung cho nhiéu
logi cam bién khdc nhau, vmg dung trong hé thong do heong da kénh trén tau qudn sw gitip mang
lai hiéu qua trong trién khai hé thong va bao tri. Két qud cho thdy rang, sir dung mé dun degc
thiét ké dé chudn héa tin hiéu dau ra ciia nhiéu cam bién khac nhau dam bao d@é chinh xdc cao
voi sai s6 nho hon 0,6%. Gidi phdp nay gitip tiét kiém chi phi san xudt va thoi gian bdo tri sia
chita trong cong tac bao dam vii khi thiét bi céng nghé cao trén cdc tau quan si.

Tir khoa: Hé théng do luong; M6 dun chudn héa tin hiéu; Cam bién.
1. MO PAU

Trén tau quéan sy, cac cam bién do luong khac nhau duoc lap dat ¢ nhleu dé cung cap cac
thong tin can thiét dam bao giam sat cac thong sd cua tau nhu: nhiét do, d6 am, ap suat, néng do
khi cac loai, mirc nuéc cac khoang,... Tuy theo chung loai va kich thudc cta tau ma c6 thé can
lap dat hang trdm hodc hang nghin cam bién c6 chirc nang khac nhau. Pé thu thap thong tin tir
cic cam bién tha phuc vu cong tac vén hanh, chi huy tau can sit dung mot hé thong do luong da
kénh. Hién nay, trén thé giéi c6 nhiéu hé théng do luong da kénh c6 chirc ning nhu vay dugc gioi
thiéu va str dung nhu hé théng MSK (Nga) [1], MGM (M) [2]. Tuy nhién, cac san phdm cua nudc
ngoai co mirc gia rat cao.

Bai toan dit ra ddi v6i hé thdng do luong sir dung sé lwong 10n cac cam bién 13 1am thé nao
¢6 thé str dung mot loai mé dun cho phép chuan hoéa cac tin hidu dién khac nhau ¢ dau ra so cap
nhung vin dam bao d6 chinh xac. Trong bai bio niy, nhom tac gia dwa ra mot giai phap thiét ké,
ché tao mo dun chuén hoa tin hiéu c6 thé hiéu chinh duge dai do. Két qua thyc nghiém mo dun
chuin hoa tin hiéu str dung cho hai loai cam bién nhiét dd co dai gia tri dién tré ¢ diu ra so cép
lan Iuot tir 100 dén 130 Ohm va tir 100 dén 214 Ohm c6 sai s6 giira 1y thuyét va thuc nghiém nho
hon 0,6% dat yéu cau vé do tin cdy. C6 thé noi réng giai phap thiét ké, ché tao md dun chuén hoa
tin hiéu dugc trinh bay trong bai bao chinh 1a tién dé, diém mau chdt giup nhom tac gia nghién
ctru va ché tao méi hé théng do ludng da kénh trén tau quan sy gitp ching ta 1am chu vé thiét
ké, vat tu linh kién nham stra chita hong hoc trong qué trinh sir dung, khong bi phu thudc vao dbi
tac nudc ngoai.

2. GIAI PHAP THIET KE, CHE TAO MO PUN CHUAN HOA TIN HIEU
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Hinh 1. So do khéi chite nang mé dun chudn hoéa tin hiéu.
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So d6 khdi chirc niang ciia mé dun chué[l héa tin hiéu gém 5 khéi chinh trong do gidi phap
dieu chinh dai do dugc thyc hién trong khoi di€u chinh nguon dong va khoi diéu chinh hé so6
khuéch dai.

Trén hinh 2 the hién nguyén Iy hoat dong clia mo dun chuan hda tin higu. Ta ¢6, su phy thuc
tuyén tinh gitta R, Ro vao hé so6 a theo cong thuc:
R =R,(1+at) (1)

Trong do:

- Re: Gié tri dién tré can xac dinh ¢ dau ra so cap cua cam bién;

- Ro: Bién tré duoc diéu chinh twong Gng voi dau ra nhiét d6 to = 0 °C.
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Hinh 2. Nguyén Iy mé dun chudn héa tin hiéu.

Giai phap dua ra 1a sir dung bién trg Ro d¢ diéu chinh sao cho khi dién tror cia cam bién ¢
muc nho nhat trong dai do thi dién ap dau ra cua mach chuan hoéa b;mg 0 V;‘khi dién tr¢ cua cam
bien & muc I6n nhat trong dai do thi dién ap dau ra cua mach chuﬁ~n hoa bépg hodc xap xi 5 V.
Str dung hai Op-Amp DAL va DA2 la cac by dém dau vao giup de dang ket hop voi tré khang
cua bo khuéch dai phan trude né.

Theo so db nguyén 1y, ta co:

V, = 1,(R +R,) (2)
V,=1,R A3)
V=V, (4)
v, =V, (1+ &] v, (5)
RS
Suy ra:
Vou = AIO(RI - Ro) (6)

Cam bién loai 1 c6 dai gia tri dién tr& & dau ra so cip tir 100 dén 130 Ohm, Ro = 100 Ohm.
Tu phuong trinh (6), ta co:

- Néu Rt = 100 Ohm thi Vou=0 V;

- Néu R = 130 Ohm thi Vou = A.lp (130-100) = 30.A.1o.

Dé dién ap Vou =5 V, ching ta lya chon hé s6 A =83,33 va lp= 2 mA. Vi vay, v6i A = 83,33
va lp = 2 mA thi cam bién loai 1 ¢c6 dai gia tri dién tr¢ ¢ dau ra so cap tu 100 dén 130 Ohm; Rg =
100 Ohm s€ tao ra tin hi€u dién Vout c6 gid tri tr 0 dén 5 V.

Cam bién loai 2 c6 dai gi tri dién tr& & dau ra so cip tir 100 dén 214 Ohm, Ro = 100 Ohm.
Tir cong thire (6), ta co:

- Néu Ry = 100 thi Vour =0 V.
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- Néu Ry = 214 thi Vo = A.lo (214-100) = 114.A.,.

D¢ dién ap dau ra Vou = 5V, ching ta lya chon hé s6 A = 22 va lo = 2 mA. Vi vay, voi A =
22 va lop = 2 mA thi cam bién loai 2 c6 dai gia tri dién tro o dau ra so cap tir 100 dén 214 Ohm;
Ro = 100 Ohm s€ tao ra tin hiéu dién Vo, c6 gia tri tir 0 dén 5 V.

3. KET QUA VA THAO LUAN

Dé danh gia do tin ciy cta giai phap chiing t6i di tién hanh so sanh két qua thuc nghiém va
tinh toan Iy thuyét trén mé dun do dién tré (sau nay goi Ia mé dun C). M6 dun C: khdi tao ngudn
dong lo, bd khuéch dai vi sai sir dung Op-Amp 140Y]117 va cac khéi diéu chinh ngudn dong Io,
hé sb khuéch dai A gitip hiéu chinh dai do. Bo khuéch dai hoat dong tir £12V DC va c6 do loi 10
[3]. Mach ngudn dong diéu khién bang dién ap sir dung Op-Amp 140V 117 (DA4) va Transistor
2T313B (VT2).

Hinh 3. Hinh anh mé dun chudn héa tin hiéu.

Tin hi¢u dau vao dugc lay tir hai loai cam bién nhiét do: cam bién loai 1 (TCII/1-8045 BIT)
cho phép kiém soat nhi€t d6 trong khoang tir 0 dén +75 °C, dai gia tri dién tr6 tvong tng tir 100
dén 130 Ohm [4]; cam bién loai 2 (TCIV/1-8040) cho phep ki€m soat nhiét d6 trong khoang tur 0
dén +300 °C, dai gia tri dién tr6 tuong ung tir 100 dén 214 Ohm [4]. Théng qua mé dun C, cdc
tin hiéu dién tir cam bién dugc chuan hoa thanh dién p Vour ¢6 gia tri trong khoang tir 0 dén 5 V.

Theo [5], tinh sai s6 ctia két qua do thuc nghiém va tinh toan 1y thuyét theo cong thirc:

~V
y= IVT“T”|*100% )

Trong do:
- y- Sai s cuia két qua thuc nghiém va tinh toan 1y thuyét;
- Vour tn: Gid tri tin hiéu dién theo thuc nghiém tai dau ra cia mé dun C;
- Vour L7: Gid tri tin hiéu dién theo tinh toan 1y thuyét tai ddu ra cia mé dun C.
Bing 1. Chudn héa tin hiéu tir cam bién 1.

STT Gia tri & diu ra so cap Ry | Tin hi¢u flién diu ra twong ing Vo (MV) Sai 0 y

Q) Ly thuyét Vour 1.7 | Thuwe nghi€ém Vour (%)
1 100,04 7 4 0,06
2 103,10 517 492 0,50
3 106,01 1002 996 0,12
4 109,07 1512 1514 0,04
5 112,03 2005 2014 0,18
6 115,01 2502 2517 0,30
7 117,96 2993 3011 0,36
8 121,03 3505 3521 0,32
9 123,99 4011 4029 0,36
10 127,08 4528 4545 0,34
11 129,99 4998 5000 0,04
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Bing 2. Chudn héa tin hiéu tir cam bién 2.

STT Gia tri & diu ra so cap Rt | Tin hi¢u ("iién diu ra twong ving Vou (MV) Sai s6 y

Q) Ly thuyét Vou: .7 | Thwe nghiém Vou: (%)
1 100,01 0.4 4 0,07
2 110,01 439 421 0,36
3 120,01 878 860 0,36
4 130,03 1317 1301 0,32
5 140,05 1757 1740 0,34
6 150,04 2195 2181 0,28
7 160,01 2632 2619 0,26
8 170,02 3071 3059 0,24
9 180,01 3509 3500 0,18
10 190,03 3949 3940 0,18
11 213,99 5000 4988 0,24

Két qua thir nghiém mo dun C chuan hoa dir lidu str dung hai loai cam bién 1 va 2 chi ra ring
khi gia tri dién tré & du ra so cAp cua cam bién thay dbi trong khoang cho phép sé tao ra tin hi¢u
dién Vou tai ddu ra ciia mé dun co gia tri tr 0 dén 5V, va céc sai sb y cua két qua do gitra thyc
nghiém va tinh toan 1y thuyét déu nam trong khoang tir 0 dén 0,6 % do d6, dat yéu cau vé d¢ tin

cay [5].
4. KET LUAN

Dua trén két qua thyc nghiém cho théy, md dun chuin hoa tin hiéu hoat ddng tin cdy, on dinh
va dap img cac yéu cau ky thuat dé ra. Nhom tac gia da dua ra mot giai phap thiét ké, ché tao mo
dun chuén héa tin hiéu hoan chinh tir 1y thuyét dén thyc tlen trong van dé thu thap va xur ly tin
hiéu tir cac cam bién khac nhau Giai phap dua ra 1am tién dé cho viéc thiét ke ché tao cac hé
thng do luong da kénh vai s6 lugng dau vao 16n trén cac tau quan sy gitp tiét kiém chi phi san
xudt, trong bao tri stra chita va nang cao hiéu qua sir dung.
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ABSTRACT

A solution for designing and manufacturing signal normalization module
for application in multichannel measurement system on military ship

This article presents a solution to design a signal normalization module that can be
used for many different types of sensors applied in multi-channel measurement systems on
military ships. The results show that a signal normalization module using output signal
normalization of many different sensors ensures high accuracy with an error of less than
0,6%. This solution helps save production costs and maintenance time in the work of
securing high-tech weapons and equipment on military ships.

Keywords: Measuring system; Signal normalization module; Sensor.

174  P.V.Hau, ..., L. Q. Lé, “Mpt gidi phdp thiét ké, ché tao mé dun ... da kénh trén tau quéin sw.”




