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Tom tat:

Noi dung cua bai bao nay trinh bay vé thiét ké mot mach do dong dién mot chiéu va xoay chiéu. He
do g(;m ¢6 cdc mé dun khuéch dai va mo dun vi diéu khién cé phdn mach hién thi. Trong mach co su dung
16i tir va dwoc cdt mot khe ho khéng khi véi chiéu dai khe hé 2mm dé gan cam bién Hall. Dong dién can do
€ ¢6 ty 1¢ véi dién dp dau ra ciia cam bién Hall, tir @6 ta sé tinh todn dwoc dong can do. Trong qud trinh
nghién cuu, thiét bi da dvwoc ché tao thanh cong va da co két qua thuc nghiém. Qua trinh thuc nghiém do
cho thdy quan hé giita dong can do 0-54 xoay chiéu va 0-154 dong 1 chiéu va dién dp dau ra ciia cam bién

Hall la tuyén tinh.
Tir khéa: Cam bién Hall, 16i tir.

Ky hiéu
Ky hiéu  Pon vi Y nghia
B T tur truong trong 161 tr
N, vong  sb vong day quan trén 13i tir
L A dong dién can do
i M chiéu dai 15i tir

L, M khoang cach khe hé
U hé s6 tham tir cuia 151 tir
I A dong cap cho cam bién Hall
G hé s6 khuéch dai

Chir viét tat
AC Alternative current
DC Direction current

1. Phian mé diu

Dién ning 1a mot ngudn ning luong thiét
yéu trong cudc séng. Hau hét cac dung cu, may moc
va nhiéu trang thiét bi phuc vu cho sinh hoat cta
con ngudi déu str dung nang luong dién. Trong qua
trlnh hoat dong cac thiét bi nay co thé xay ra su cb
vé dién, néu khong xir 1y kip thoi ¢ thé gay hau qua
nghiém trong dén san xuét, sinh hoat va dac biét la
dén con nguoi. bé thuan tién cho viéc van hanh,
theo ddi trong qud trinh lam vi¢c cta cac thiét bi,
can thuong xuyén kiém tra cic thong s dong dlen
cta thiét bi, dé tranh hién tuong qua dong, ngan
mach cho thiét bi. Vi vy, can phai co nhiing thiét
bi do dong dlen dé kiém soat va phat hién kip thoi
cac su ¢d vé dién va c¢6 bién phap xir ly thich hop
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dé tranh dwoc nhitng anh huong khong mong mudn
c6 thé xay ra.

Trén thuc té, c6 rat nhiéu thiét bi do dong
dién bang cac phuong phap khac nhau. Phuong
phép tuong tu nhu: sir dung cac ampemet tir dién,
dién tir hoic bién dong dé do dong dién [1]. Phuong
phap s6 nhu: st dung mét sb IC chuyén dung
ADE7753 hoidc ACS712 két hop véi cac bién dong.
Nhin chung, cac phuong phap déu cho két qua do
v6i do chinh x4c kha cao va mot sé phuong phap
con dugc tng dung rdng rai trong cong nghiép.
Nhung hau hét cac phuong phap d6 phai tac dong
tryc tiép vao day dan chinh. Gan day xu thé st dung
mot s& phuong phap méi do dong gian tiép khong
can tac dong truc tiép 1én day dan. Trong bai bao,
chung t6i gidi thiéu phuong phap do dong dién gian
tiép sir dung cam bién Hall A3515, két qua do thu
dugc tuong dbi chinh xéc.

Nhém nghién ctru da sir dung phuong phap
nay trong Umg dung thir nghiém do dong dién mot
chidu va xoay chiéu dé danh gia va da c6 két qua
kha quan, cho thiy phuong phap do nay c6 thé dap
ung nhitng ti€u chi cho bai toan do dong dién vai
do tin cay, do chinh xac cao, thiét ké don gian va
chi phi thip.

2. Noi dung chinh
2.1. Co s6 li thuyét

Khi c6 dong dién chay trong day dan no s&
sinh ra tir truong xung quang day dan.

Tu truong nay dugc tinh theo dong dién,
kich thude 18i tir, hé s6 tham tir [2][3]
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Tir cong thirc cho thay tir truong trong 13i tir
va cuong do dong dién c6 moi quan hé tuyeén tinh.

Trong do:
1 - Dong dién can do
2 - Loi sét tir
3 - Cam bién Hall
4 - Ngudn dong
5 - Khuéch dai do ludng
Hinh 1. Hoat dong cua cam bién

Khi tir truong sinh ra tic dung 1én cam bién

Hall s€ lam di¢n ap d4u ra cam bién Hall thay dbi [3]:

V=1 X B @

Thuorng dién ap dau ra ctia cam bién hall

thay dbi rat nho nén dién ap nay duoc cho qua bd
khuéch dai thi ta sé tinh dwoc dién 4p dau ra:

aut VHalI G (3)

Tir d6 ta dé dang tinh duge dong dién L can
do thong qua dign ap V_ .

2.2. Phwong phap ché tao

Trong thiét bi do dong dién c6 sir dung 15
tir hinh xuyén c6 khe ho khong khi dé gin cam bién
Hall (Hinh 2). Khi d6 dong dién can do sé ti 1& véi
cuong do tir truong sinh ra bén trong 161 tur.

Hinh 2. Loi tr

Loi tir sir dung c6 cac thong sb sau: chiéu
dai trung binh cua 16i trla L = 94mm, d6 rong cua
khe ho khong khi 1a L= 2mm tiét dién lem? Voi
kich thudc nay 16i tir s bi bao hoa khi dong dlen I8
vuot qua 20A. Bé do duge dong dién 16n hon ta can
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dung 18i tir ¢6 kich thudc 16n hon tuy nhién thiét b
s& cong kénh hon.

Dé ché tao thiét bi do dong chung toi sir
dung mot sb IC khuéch dai INA128, LM358 va sir
dung pic 16F877A tinh toan va hién thi két qua do
bang man hinh LCD16x2 ¢ ché do truyén 4 bit dir
liéu. Mach st dung bo ADC 10 bit bén trong pic
16F877A dé chuyén ddi tin hiéu dién 4p twong tu
thanh dién ap dang sd.

Ngudn
ﬂ - Il
Cam Khuéch| Cong Xu ly
bién > dai | tin hiéu »| trung Hién thj
Hall vi sai tam
Nguon
a6i
| ximg
*9V
Hinh 3. So do khoi ciia hé do
Trong do:

Khéi ngudn: c6 nhiém vu cung cap ngudn
t6i cac khdi nhu: cam bién Hall, khuéch dai vi sai,
cong tin hleu xtr 1y tin hiéu va hién thi dé cac khbi
hoat dong 6n dinh va tét.
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Hinh 4. So d6 khoi nguon 9V, 5V

Khoi cam bién Hall: dién ap ra ciia cam bién
Hall A3515 [4] s€ thay d6i theo dong dién dang can
do. Tuy nhién, sy thay doi ¢ day la rat nho.
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Hinh 5. Cam bién hall A3515

Chan 1(Vce): chan cip dién ap cho cam bién Hall.
Chan 2 (GND): chan ngudn chung.
Chan 3 (OUTPUT): chan dién ap ddu ra cta cam
bién Hall.

Khodi cong tin hiéu: nhdm nang tin hi¢u AC
nhé hon khéng trudce khi cho vao khéi ADC bi vi
khdi ADC tich hop sin trong vi diéu khién dugc dat
tham chiéu dé 1dy mau tin hiéu duong. Vi gidi han
do 5A xoay chiéu s& lam cam bién tra v& hiéu dién
thé -2.5V khi dong 1a -5A, mach cong thyc hién
cong 2.5V tin hi¢u dau vao nham nang toan bo tin
hiéu 1én trén phan dwong.
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Hinh 6. Mach cong dung LM358

Khéi khuéch dai do luong sir dung INA128,
khuéch dai vi sai ¢6 hé sé khuéch dai 1a 10.

50K

Hinh 7. Mach khuéch dai do luong INA 128

Khéi ADC 10 bit duge tich hop sén trong vi
dicu khién nhiém vu chuyén hoéa tin hi¢u twong tu
sang tin hi¢u so.
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Khdi xtr 1y trung tam st dung PIC 16F877A
c6 nhiém vu tinh toan, xur ly két qua do va giao tiép
v61i LCD.

5
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Hinh 8. Khoi xit Iy trung tam sir dung PIC16F8774

Khdéi hién thi: két qua do duogc hién thi trén
LCD 16x2.

Hinh 9. Mach do thuc té

2.3. Phuong phap tinh toan
Vé6i dong mét chiéu tin hiéu dién thé tir cam
bién Hall dugc ldy mau N = 100 1an sau d6 1iy trung
binh. Phuong phép nay (movmg average ﬁlter) [5]
¢ tac dung glam b6t nhiéu trang bao va ca sai s6 do
qué trinh iy mau ADC (quantization error) gy ra.
il= w20 ali+] @)
Trong d6 y[i] 1a gia tri dugc dua ra dé hién thi, x[1]
1a cac gia tri trong cac 1an 1dy mau. Dé giam khi
luong tinh toan, tiét kiém bd nhd cho vi diéu khién
cong thire (2) dugc bién ddi nhu bén dudi.
y[i] = yli-11+ x[i+p] - x[i-p] (5)
Voi:p=(N-1)2
q=p+1
Vi dong xoay chiéu qua trinh tinh toan
phirc tap hon so v&i dong mét chiéu béi sy anh
hudng cua tai déi voi dong. Di voi cac tai co sir
dung chinh luu nhu chinh luu cau, chinh luu nia
chu ki dong dién s€ c6 hinh dang khac nhau. Trong
bai nghién ciru ndy dong dién dugc tinh toan bang
phuong phap trung binh binh phuong [5].

Xypps = \/1W(x12+x§+ +x2) (6)
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Két qua thu dugc s& duge loc bang phuong
phap dich téng trung binh (moving average filter)
[5] phuong phap nay cho két qua tét trong khi ton it
dung lwong bo nhd cua vi didu khién hoan toan phu
hop v6i thiét bi.

2.4. Luru d thuit toan

Khoi tao LCD, ADC
RMS=0, RMS1=0, RMS2=0, U=0, =0
——»

N
RB4=1

Y
N=2000, i=0
\

RMS=Gia tri ADC-512 | |RMS=Gia tri ADC-512
RMS1=RMS*5/1023 [U=RMS*5/1023
RMS2+=RMS1*RMS1 | [[=U/k

v

U=Sqrt(RMS2/2000)
=U/k
RMS2=0

Hién thi gia tri [ trén
LCD

L 3

Hinh 10. Luu d6 thudt todn ciia chwong trinh

Trude tién khéi tao cac module va cac bién
can ding. Pat bit RB4 dé chon ché d6 do dong dién:
néu RB4 = | do dong xoay chiéu, nguoc lai néu
RB4 = 0 do dong 1 chiéu. O ché d6 do dong xoay
chiéu ta chon s6 miu can ldy 12 2000 mau. Khi nhan
duoc gia tri ciia 2000 méu ta tién hanh tinh toén gia
tri hiéu dung cua tin hi¢u. Viéc lya chon tan sb I'Qiy
méu 2000 lan dya trén tan s6 cia dong dién 50Hz
d6i voi tai thuan tro va thoi gian 1dy mau ciia ADC.
Thém vao d6 véi mot sb tai dong dién la sy Kkét hop
ciia mot sb song hai bac cao nén viéc chon tan s
ldy mau gap 40 lan so véi tan s6 co ban gop phan
giam sy anh hudng cua hién tugng chong phd khi
liy mau.
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Gia tri hiéu dung cua tin hi¢u sau khi trich
mau dugc xac dinh bdi cong thire

Vius = 4/ % X §1 V(i) 7

3. Két qua va thao luin

Sau khi dugc hiéu chinh vdi thiét bi do dong
HP3458 tai vién do luong qudc gia. Két qua do
duogc so sanh véi thiét bi DMM4020 Tektronix tai
phong thi nghiém do Iuong Truong Dai hoc Bach
khoa Ha Noi.
3.1. Po dong xoay chiéu

Dong xoay chiéu duoc do ngudn nudi
220V-50Hz va cac tai khac nhau. Trong bang sau
tai duoc do 12 tai thuan tré cua ndi dun nude.

Hinh 6. So sanh két qua do dong xoay chiéu

Béang 1. Bang do mot vai gia tri hiéu dung cua dong

dién AC

Gia tri hiéu dung Gia tri hi¢u Sai s6
dong di§n (A)‘ dung dong dién twong

(do béi dong ho (VI doi
s0 ctia phong thi | (do béi tl}iét b1 (%)[1]

nghiém do luong) | dwge thiet ke)

0,89 0,88 1,12

1,47 1,49 1,36

2,09 2,08 0,5

3,21 3,23 0,6

4,42 4,40 0,5

Két qua do cho thiy thiét bi ché tao khi do
dong xoay chicu co6 dg sai I¢ch nhd so véi thiét bi tai
phong thi nghiém (sai so twong doi < 1,5%).

3.2. Do dong mét chiéu
Béng 2. Bang do mot vai gia tri dong DC

Gia tri hiéu dung Gia tri hiéu Sai s

dong dién (A) dung dong dién | twong
(do béi dong ho (A) doi
s0 ciia phong thi | (do béi thiétbi | (%)
nghiém do lwomg) | dwoc thiét ké) | [1]
0,51 0,51 0,0
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2,86 2,88 0,6
521 5,20 0,2
10,54 10,52 0,3
14,66 14,60 0,4

Két qua do cho thay thiét bi c6 do sai 1éch
nhé so voi thiét bi tai phong thi nghiém (sai sd
tuong dbi < 1,0 %) tuy nhién khi dong dién ting
cao thi sai s6 s& tang 1én do 15i tir tién t6i bio hoa.

4. Két luan

Thiét bi d dwoc ché tao thanh cong véi kinh
thudce nho gon (15x7cm) khéi lwong < 300g va déanh
gia két qua véi cac thiét bi do dong dién HP3458 co

Tai liéu tham khdo

d6 chuan cao tai vién do luong qudc gia. Sau khi
duoc hiéu chinh két qua do dugc so sanh véi déng
h6é do DMM4020 Tektronix tai phong thi nghiém
va cho két qua sai s6 dudi 1,5% trong dai do 0-5A
AC va 0-15A DC. Sai s6 nay c6 thé do viéc thiét ké
mach tir chua dugc toi wu. Tuy nhién két qua nay
cho thiy déy 1a co so dé tiép tuc phat trién hudéng
nghién clru nay trong viéc do dong dién 16n hon va
tan s cao hon.

5. Loi cam on

Két qua nghién ctru ndy duoc tai tro tir kinh
phi chuong trinh nghién ciru khoa hoc cip co so
2016 cua Truong Pai hoc Bach khoa Ha Noi.
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EXPERIMENTED DESIGN OF NON-CONTACT CURRENT MEASUREMENT SYSTEM
BASED ON USING HALL SENSOR

Abstract:

This paper represents the designing a circuit to measure the alternative current and direct current.
The system contains the amplifier modulus, microcontroller and display. The circuit uses a magnetic core
that has a slot 2mm use to mount Hall sensor. In the research, the device had made and the result showed
the relation between current 0-54 AC and 0-154 DC and Hall sensor’s output voltage is linear.

Keywords: Hall sensor, magnetic core.
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