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Khai niém co ban vé cap nhiét dién

Mach xt ly tin hiéu thermocouple : Nhiéu loai cap nhiét dién khac nhau c6 san trén thi
truong, tuy thudc vao sw két hop cta hai day dan khong giong nhau. Tuy nhién, tat ca cac
loai déu hoat dong dua trén cung mot ly thuyét co ban - hiéu Gtng Seebeck.
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Bat cit khi nao mot day dan trai qua do chénh 1éch nhiét do tir dau nay sang dau kia cta day
dan, dién thé (con duoc goi la dién ap Seebeck, hé s6 Seebeck, hodc dong dién vong) sé hinh
thanh. Diéu nay xay ra bdi vi céc electron tw do bén trong vat dan khuéch tan véi téc do
khdac nhau, tuy thudc vao nhiét do.

Céc dién tr c6 nang lwong cao hon & mat néng (ti€p giap do luwong) cua vat dan khuéch tan
nhanh hon céc dién ti nang lwong thap hon & mat lanh (tiép gidp tham chiéu). Hiéu tng
thuc la sy tich tu dién tich xay ra & moét dau ctia vat dan va tao ra dién thé tir ddu néng va
dau lanh.

Cap nhiét dién loai K

Cap nhiét dién loai K thuwong dwoc chon cho cac Project cam bién nhiét do dua trén vi diéu
khién vi ching khéng dat, cung cap du dai nhiét do va cé do chinh x4c va tuyén tinh tot. Hai
phéan tr dan dién khéac nhau cta cap nhiét dién kiéu K 1a hop kim niken-crom (mat duong) va
hop kim niken-nhom (mat 4m). Luu ¥ rang hé s6 Seebeck cta nhiét dién trd loai K dién hinh
& nhiét 4o phong (25 ° C) 1a 41V / ° C va pham vi nhiét d6 c6 thé st dung ctia né la -270 °
C dén 1372 ° C. Ham truyén cua cap nhiét dién loai K tiéu chuén, nhw thé hién trong hinh
bén canh, chimg minh rang hé s6 Seebeck gan nhw khong doi & khoang 41puV/° Ctlr0° C
dén 1000 ° C.

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Po nhiét do - Mach xw ly tin hiéu thermocouple

Vi ham truyén cla cap nhiét dién la pV / °C, nén can c6 mach diéu hoa tin hiéu thich hop dé
khuéch dai dau ra ctia cap nhiét dién dén mot gid tri dién ap thich hop dé xir Iy thém. Béi vi
tin hiéu dién ap rat nho, mach diéu hoa tin hiéu thuong yéu cau do loi khoang 100 hodac hon.
Ban chac chan c6 thé st dung op-amps hoac tham chi c4c linh kién dé x4y dung bd diéu hoa
tin hiéu. Hinh ti€p theo cho thdy mot mach diéu chinh tin hiéu cdp nhiét dién thir dua trén
mot op-amp c6 do loi 1én dén 500 (tuy thudc vao gia tri ctia chiét ap).
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Cong thic dé tinh toén do loi cia mach khéng ddo LM358 nay la “Po loi = 1 + P1/R1.” Vi
du, R1 = 1K va P1 = 200K, dan dén do loi la 201. Diéu nay c6 nghia la dau ra cua cap nhiét
dién la 5mV sé dan dén dau ra chi trén 1V. D6 loi 500 sé cho gidi nhiét do tot hon, nhung do6
loi 200-270 1a da cho hau hét cac muc dich. Mac du nhiét do c6 thé st dung cua cap nhiét
dién loai K dao dong tir-270 ° C dén 1372 ° C, cé mot yéu t6 han ché. Cap nhiét dién kiéu K
di kém v6i day cach dién va vo boc cap, cling cé gidi han nhiét do di kém véi ching. Khong
c6 gl bat thwong khi 16p vo boc trén cap nhiét dién nam dwdi pham vi c6 thé cla ung

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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dung. Dudi day la hinh anh cua mot loai cap nhiét d6 K giad ré. Luu y pham vi nhiét d6 lam
viéc gidi han ctia nd: -50 ° C dén 200 ° C. Cling lwu y rang hau hét céc cap nhiét dién loai K
déu c6 chi d6 va chi vang. Day dan mau do thuong la &m va day dan mau vang la duong.

o -

K Chromel Alumel 73

Working temperature:-50°C to 200°C (-58°F to 392°F)

LinhKienThaoMay.Com
Ealo: 03BO93ITT23

Néu ban chi can kiém tra xem nhiét do c6 tang 1én hay khong - vi du: dé theo doi mot 160 nho
- va khong quan tdm dén nhiét d6 thuc té, thi mach diéu chinh tin hiéu dung op-amp la 6n &
mot mitc dO. Tuy nhién, phép do nhiét do chinh x4c yéu cadu mach diéu chinh nhiét do diém
noi lanh cling nhw mach diéu chinh tin hiéu. Vi dau ra cta cdp nhiét dién thuc su la phép do
chénh 1éch nhiét d6 gitta dau nong va dau lanh, nén nhiét do thuc té cua dau nong (diém noi
do) phai duwoc hiéu chinh bang cdch thém nhiét d6 dau lanh (diém néi tham chiéu) vao sé
doc cua cap nhiét. Déi véi diéu nay, ban c6 thé st dung mdt cadm bién nhiét dd bé sung &
dau lanh. Sau d6, trong phan mém, chi can thém nhiét dé cua cdp nhiét dién do duoc (hiéu
sO gilta ddu ndng va dau lanh) véi nhiét d6 do duwoc ctia dau lanh. Tinh todn nay sé mang lai
nhiét do tuyét doi ciia dau néng. Hinh tiép theo mo td mot giai phap co ban cho am ly cdp
nhiét dién hai kénh.

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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Mach st dung mét nira cia IC op-amp kép tuyén tinh cé d6 chinh xac cao, LTC1051, dé xt ly
tin hiéu tir cap nhiét dién. Viéc sit dung mot op-amp cé do léch thap sé loai bd yéu cau thong
thuong ctia mach bu 0 d6i véi céc loai &m ly DC nay. C6 thé st dung chiét ap “cat toan thang
do” dé hiéu chinh cap nhiét dién dén dau ra 10 mV / °C muc tiéu tir LTC1051. IC khac duoc
st dung trong mach nay, LT1025, la mot bo bu cap nhiét rat tot cua Linear Technology Corp
(LTC).

Cac van deé thuc té Mach xir ly tin hiéu thermocouple

Gan day, mot vai sinh vién can mdt mach cap nhiét dién va yéu cau minh ché tao cho ho mot
mach. Vi minh c6 thoi gian va nguén luc han ché, minh dd mua mot mo-dun cap nhiét dién
MAX6675 tuong thich véi vi diéu khién va mot cap nhiét dién loai K tir eBay. Tiép theo, minh
chuédn bi moét Arduino don gian dé in nhiét do theo do C va do F vao man hinh néi tiép. Két
qua tré nén tuyét voi. Néu ban muoén thir diéu nay, chi can lam theo hé thong day phan cing
va code vao Arduino.

s
¥
€
{4

Y
Y
v
)
11
ay

ANALOG IN

K-TYPE THERMOCOUPLE

MAXE6675 MODULE

T
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// MAX6675 Arduino Example Sketch
#include “max6675.h"” // see text
int ktcSO = 8;
int ktcCS = 9;
int ktcCLK 10;
MAX6675 ktc(ktcCLK, ktcCS, ktcSO);
void setup() {
Serial.begin(9600);
// wait for max chip to stabilize
delay(500);

}
void loop() {

// basic readout test, just print the current temp
Serial.print(“Deg C = " );
Serial.print(ktc.readCelsius());

Serial.print(“t Deg F = " );
Serial.println(ktc.readFahrenheit());

delay(1000);

}

Thu vién “max6675.h” bat budc, cung cép cac chitc nang nhiét dé do C va do F, duwoc cung
cap mién phi tai https://github.com/adafruit/MAX6675-library.

Trung tdm cua moé-dun MAX6675 la chip MAX6675 cua Maxim. Chip nay cé mdt cam bién
nhiét d6 (diét bu diém lanh) trong d6 c6 thé phat hién nhiét 4o ciia dau lanh. Day cé 18 la
nhiét do twong dwong véi bang mach ma chip dwoc gan trén dé. St dung phuwong phéap nay
d€ do nhiét d6 diém ti€p xuc lanh c6 thé kha ré va khé chinh x4c. Theo biéu dir liéu,
MAX6675 thuc hién bu diém lanh va s6 hda tin hiéu tir cap nhiét dién loai K. Dit liéu duoc
xudt ra ¢ dinh dang chi doc, d6 phan giai 12-bit, twong thich véi SPI ™. Duéi day la so do
mach cua mo-dun MAX6675 (xem thém y tuwong vé PCB danh cho nguoi tw lam). Mach nay la
ban sao chinh x4c cta nhing gi duoc cung cép trong biéu dit liéu duéi dang thiét ké mau.
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T- Alumel Lead of K-Type Thermocouple

T+ Chromel Lead of K-Type Thermocouple

GND Power Supply Ground (0V)

VCC Power Supply Positive (5V)

CS Chip Select (set this pin low to enable serial interface)
SCK Serial Clock Input

SO Serial Data Output “ falo: 0380837723

TRUNG TAM SUA CHUA DIEN TU QUANG BINH

MR. XO - 0901.679.359 - 80 V6 Thi Sau, Phwong Quang Thuan, tx Ba Pén, tinh
Quang Binh
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De: Quéng Tz, b Bo D
tihQuing Bink - 0901.679.359

MAX6675 cling c6 tinh nang “phét hién cap nhiét dién md”. Hinh tiép theo cho thay giao
thirc giao dién noi tiép cia MAX6675. Mot giao dién ndi tiép hoan chinh doc yéu cau 16 chu
ky xung. Bit dau tién, D15, la mot bit ddu gia va luén bang khong. Bit D14 - D3 chita nhiét
do duwoc chuyén doi theo thi tw tir MSB sang LSB. D1 la mic thadp dé cung cap ID thiét bi
cho MAX6675 va bit DO la ba trang thai. Bit D2 thuwong & mic thap va cao khi dau vao cap
nhiét dién ma.

SCK
Do
D15 T oMay.Com
Tale: 0380037723

Dya trén thong tin nay, minh da thiét ké lai PCB va thém jumper dé bat / tat tuy chon phét

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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hién cép nhiét dién dang mé nay (xem jumper SJ1 trong anh minh bana PCB d& stra d6i duoc
hién thi bén duédi). Luu y rang, dé cho phép hoat dong clia may do cap nhiét dién md, SJ1
phai duoc dong lai.

Cac bai viét tuong tu:

1.

Amply - Ko gan day tin hiéu thi tiéng mic rat 1én (ma ko ht) khi gan day tin hiéu cé
nhac vao thi tiéng mic nhd xiu chinh 16m 1én thi né hu dit déi ko phai do canh chinh ma
la do boar mach....

. Amply vamaha AST-A90M - Vi mé to dé lam ngoai vuon van nghe dwoc nén em hay mé

am ly & m@c 10h. Nhung hom roi em tai dc may bai nhac audiophile, mé& & mitc 10h
nghe nho hon nhiing thé loai nhac khac, nén em mé lén mic 13h, nghe dc khodng 30p
thi khong thay hét nita. Vao xem thi PC van chay( nquon phét vao &m ly la tir pc), xem

am ly thi van cé dén bdo ngudn binh thwong, 4n bat-tat cong tac nguon van nghe thay

tiéng ro le kéu ko cé gi khac. May cai bong tin hiéu trén 4m ly van sdng day du, em da
kiém tra day, giac ddu n6i déu chac chan, chi tuyét nhién khong nghe théy ty tin hiéu
nao ra loa(ké ca tiéng rot ret)

Cuc day & micxer - Ai ¢ thdi ngquyén or gan gan thdi nquyén c6 em day bai 2400 or

3600 con tét gia hop ly thi pm em nhe

. da em c6 con quat hoi nudc hién twong céc nut ok riéng nit nqudn ko hw hong bdm ko

tac dung,,.khi bdm nut tat ko tdc dung bam nut nay dén lesd hién thi cua cdc nut yéu
di,,,mach in dén téi nit dn thang vao vi sw ly ko qua trg,,,,.,em chua kiém tra nguon -
laoij quat nay(quat hoi nwdc) cam nguén bam nit chitc nang s6(téc do),hoac quay hoac
hen gio hoac tao dm vén binh thwong riéng nut tat ko tat dc,..nquyén ban 1a tat dc

nhung gic¢ la ko tat dc

. daiking thwong - bo khéng tin hiéu ,dwong 12v 5v c¢6 . da thay thach anh nhung van

khong c6 tin hiéu gi.

. dau chao ninasat hd09 KTS - minh dang xem kenh VIC14 co tin hieu, ta chuyen qua

kenh ANTV xem duoc khoang 2-5 phut ia mat tin hieu,dung remote tat nquon cho roi
mo len lai thi xem duoc 1 lat lai mat tin hieu

. ddu dvd SHHO -MIDI-1103 karaoke - nguén van binh thwong nhung mach vi xu ly va

led lic lam viéc hic ko?e phai cdm phich 1 vai 1an rit ra cdm vao dé tao xung tde dién
thi may mdi lam viéc,,

. Dau DVD-LG-DV8621P - Mat tin hiéu hinh Video hoan toan.Tin hiéu tiéng audio van cé

binh thwong.Chuyén sang céng Component Video thi tin hiéu hinh ¢6 nhung nét va

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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nhoe nhoet,troi hinh.
9. Kiém tra hu hw cua tin hiéu 4m thanh va tin hiéu mang trén Lapto

10. lcd acer v173 - khi e cAm nguén vao thi van hién logo,nhung man hinh chi hién thi
khodng may gidy roi tatkhi rat cdp tin hiéu thi man hinh lai hién thi khéng c6 tin hiéu
duoc két noi,e khong két néi cdp tin hiéu thi dé ca tiéng khong van dé gi va van hién
thi khong c6 thiét bi dwoc két noi

11. monito LCD samsung 17" master710v - khi bat nquén mén sdng trang nhung cam tin
hiéu man t6i va nhay dén bdo nguoén bé tin hiéu man lai séng trang.

12. samsung 740n - khi bat nquon thi co tin hieu khoang 2s thi mat tin hieu led bao nquon
van sang
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