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1. FLOW SENSOR - Bo Luu lugng
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Ciac phwong phap do luulwong: -

Trong cudc sdng hang ngdy ciing nhu trong cdng nghiép, do Iru hrgng 1 mét trong nhimg phép do dugce
str dung rong rai nhat. Chung ta ¢6 kha nhiéu nguyén Iy do luu hrong va hau hét cac nguyén ly do dieu cho két qua kha
chinh xédc. Sau day la mot s6 phuong phap do co ban va kha phobién:

+ Do luu lwgng thé tich (Volumetric Flow-rate)

- Do lvu lvu lwong theo nguyén Iy chénh ap.

- Do luu lugng theo nguyén ly turbine.

- Do luu lugng theo nguyén ly dién tir.

- Do Iuu lugng theo nguyén ly Vortex.

- Do Iuu hru hrgng theo nguyén I chiém chd PD

- Do luu Iugng theo nguyén Iy siéu 4m (ultrasonics)
+ Po luu lwgng khéi lrgng (Mass Flow-rate):

- Do Iuu Iuong theo nguyén ly gia nhiét.

- Do luu lugng theo nguyén ly Coriolis.

1.1 Do luu lugng theo phuong phap chénh ap
(Difterential Pressure)

1.1.1) Nguyén ly do:

Pay la nguyén Iy do dugc sir dung rong rai nhét trong cac nganh cong nghiép qua trinh (process industry).

Nguyén Iy do nay dya trén phuong trinh tinh lru hrgng thétich:
. O0=KAP
Voi Q: Iuu Iuong thé tich
K :hésé
AP: chénh ap
Theo d6, ngudi ta s& sir dung cac thiét bi tao chénh 4p bang cach thay ddi tiét dién ngang cua dng (theo huéng
nho lai) nhu:
- TAm Orifice
- Venturi and flow tube
- Pilot tube
- Elbow meters
- Flow nozzle

Dé c6 thé tinh toan ra lu'u lrgng cua hru chét tu' chénh a ap AP ngu'm ta su dung mot transrmtter chénh ap. Transmitter
nay ¢6 2 dau vao ap sut trong lmg vGiap suit cao nhat tai diém khi tiét dién ngang ctia dng chura thay dbivaap suat
thap nhat tai dlem dong chay co tlet dién ngang nh6 nhit. Dé do dugc luu lugng chinh xac nhat thi viéc lip dat diém
]ay 4p suét can tudn thi cac yéu cau ky thuat lién quan dén huéng dong chéy, duong kinh dng, vi tri va khoang cach
giita hai diém do ap suét..




1.1 Po luu lugng theo phuong phép chénh ap
(Differential Pressure)
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Thiét bi do hru lwgng dang chénh ap

Figure 1—Flow Nozzle, Venturl Tube, and
Flow Tubes

1.1 Do luu lugng theo phuong phap chénh ap
(Difterential Pressure)
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‘ e ()
1.1.2 Cac loai do thiét bi do luu lugng bang nguyén ly chénh ép:
a) TAm Orifice:

Tém Orifice I nhirng dia kim logi, twong déi bing phing duge duc nhing 16 ¢6 kich thudc xdc dinh.
Hinh dang c6 nhiéu dang khac nhau: hinh tron, ovan, ban nguyét hay hinh c6n.

Do dong chay t(‘j)n tai ca 2 pha (long va khi) s& anh huong dén két qua do. Dé loai bo didu nay ngudi ta sir dung tAm
Orifice ¢6 duc 16. Theo d6, néu luu chit 1 chét khi thi tim Orifice s& dugc duc 16 & phia ddy dong chay (dé long c6
thé di qua) va néu hru chit la chit Iong thi tim Orifice dugc duc 16 ¢ phia trén dong chay.




1.1 Po luu lugng theo phuong phép chénh ap
(Differential Pressure)

O

- Do 6n dinh t6t

- D& dang lip ddt vabao tri

- Chi can str dung chung 1 loai transmitter ma khong can quan tim dé kich thudc ciia dudng dng.
- Gia thanh thap

Nhuoc diém:

- Turndow thép

1.1 Do luu lugng theo phuong phap chénh ap
(Differential Pressure)

b) Ong Venturi:

C6 thé do dugc luu lugng lon chdt Iong véi mire giam ép luc thip. N6 i mot dng c6 ddu vio nho dan va sau do |
m(:)t doan thzjmg. Khi chﬁ? long di qua phéan nho dan, véan toc gﬁa no s& géng Ién va ap suat s€ giam. Sau doan 6ng
thang, van toc s& giam dan va ap suat s& tang. Tas€ do ap suattai 2 diem:

- Trude doan thu hep.

- Sau doan éng thing (tirc 14 trude khi dng duge mé rong).
U'u diém: - D6 chinh xéc, db tin cdy cao.

- C6 thé dung cho Iwu chat dang vita hogc chit long ¢ nhiéu tap chét.

- Chi can str dung chung 1 loai transmitter ma khong can quan tamdé kich thudc ciia duong ong.

Nhuge diém: - i
- Gia thanh cao —J J
- Qua trinh Fip dt cn c6 thém gia d& L\ /—J
- Poan éng Iap dit thiét bi phai la doan éng thing. et rm—

vi,pl v2,p2 v3,p3
vl<vwvi v2z=v3
pl>p2 p2<p3




1.1 Po luu lugng theo phuong phép chénh ap
(Differential Pressure)
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¢) Pilot tube:
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v v Figure 2 The § Type Pilat tube.
Differential Manometer
Rgure 1: Basic operation of & Pitot=staic tubae.
Ong pilot dugc str dung khi p suat giam nhé nhét va khong yéu cau do chinh xéc cao.
Uu diém:
- Gia thanh thép
- Chi can str dung chung 1 loai transmitter ma khong can quan tam dé kich thudc ctia duong dng.

1.1 Do luu lugng theo phuong phap chénh ap
(Differential Pressure)

O

- Yéu cau mirc do chénh ap khong qué 16n.

Nhuoe diém:

- D¢ chinh xéc phu thudc vao théng sb ctia dong chay

- Poan éng lap dit thiét bi phai la doan éng thing
d) Elbow meters:
DPuoc str dung ]fxp dat tai nhitng noima dong chay co tdc d6 6n dinh va khong yéu cu do chinh x4c cao
Uu diém:

- Do tin cay tbt

- Gia thanh san phdm khéng cao

- D& dang lép dat

- C6 kha nang do 2 chidu

- Tén that ap suét thép

- Chi can str dung chung 1 logi transmitter ma khong cin quan tamdé kich thuéc ciia duong dng.
Nhugc diém:

- Chi str dung déi véi dong chay c6 van tbe thip, tbe do on dinh

- Cb do chinh xac thip

- Mitc chénh ép thap




1.1 Po luu lugng theo phuong phép chénh ap
(Differential Pressure)
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e) Flow Nozzles:

o
Flow Jf
I %
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FLOW NOZZLE
Loai Flow Nozzles thuong it duoc str dung hon so véi loai tAm Orifice.
Uu diém:
- Do 6n dinh tdt
- Chi can st dung chung 1 logi transmitter ma khong cin quan tam dé kich thudc ciia duong bng.
Nhuoe diém:

- Poan éng lp dit thiét bi phai 1a doan dng thing .

- Gia thanh cao.

- Cén phai c6 thiét bi calibration dé higu chinh.

1.2 Bo lvu lugng theo nguyén ly Vortex

O
1.2.1 Nguyén ly do:

Nguyén Iy do nay ciing dugc sir dung dbi voi luu chét 1 1ong, hoi hoge khi. Nguyén Iy do nay dugc mo
ta nhur sau: Ngudi ta st dung mét thiét bi dang hinh con (Bluff Body of Vortex Shedder) dit vudng goc va chin gitta
dong chay. Khi Iuu chét gap thiét bi nay n6 s& hinh thanh cac diém xody Vortex ¢ phia ha nguén, hru lugng cang 1én
thi cac diém xo4y nay cang nhiéu.




1.2 Po luu lugng theo nguyén ly Vortex
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Force/strain sensor
.., plezo electric films
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Xuéthién dong xody khi c6 vat can trén dong chay

1.2 Po luu lugng theo nguyén ly Vortex

O

M&i dong xody sé tao ra ap luc nho. Su dao dong cua dp lyc nay s& dugc ghi lai béi cdc cam b;én va chuyén d(*)i‘ thanh
tin hiéu xung dién. Nhirng dong xody dugc tao ra rat déu nhau trong gidi han cho phép cua thiét bi do. Vi vay tanso
cua dong xoay ti 1¢ vdi luu lugng thé tich.

Hang s ti1é dwoc tinh theo cong thitc sau:

Pulses

K-Factor =
Unit Volume [dm¥
Hé 56 Kractor phu thudc vao:
2 Hinh dang hinh hoc cua thiét bido.
E Téc dd dong chay, tinh chit va mat d¢ (density) cta dong chay. Do d6 phu thudc vao loai chét cin do lru
luwong la 1ong, hoi hay khi.

Nguyén Iy do Vortex bj anh hudng béi sy rung dong ciia dudng ng, s sti bot ctia lwu chét. ... Tuy nhién, trong
thyec té thiet bi do theo nguyén Iy nay cho két qua kha chinh xac (sai s0 <0,5%)




1.2 Po luu lugng theo nguyén ly Vortex

Cam bién:

Sensor

Sensor

AN P
DSC sensor, Prowirl 72

DSC sensor, Prowirl 73 with integrated thermometer
e 1000/
-Mot s6 st dung cdm bién DSC sensor: Differential Switched Capacitance

-Mt s6 thiét bi con tich hop thém cam bién nhiét do (Pt1000) dé do va hiéu chinh cac thong sb dugc chinh xac
hon.

1.2 Po luu lugng theo nguyén ly Vortex
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U'u diém: - Do thich tmg rong ( cho hé sé Reynolds trén 10000)
- Luu lugng ké loai Vortex ¢6 do tin cdy va d¢ chinh xac cao
- Pham vikich thuéc rong
- Tin hiéu ra tuyén tinh
Nhuge diém:- Khong do duge di véi chat dang vira hodc chét long c6 do nhét cao.

- Nguoi str dung khong thé kiém tra sy higu chinh (calibration).
- Duing cho dong chay réi

- C6 thé phai st dung tAm loc

- Thiét bi c6 thé bi hur hai boi su dao dong cua dong chay.




1.3 Do luu lugng theo nguyén Iy dién tur

O

1.3.1 Nguyén ly do:

-Theo dinh luat cam ng dién tir cua Faraday, s& xuét hién dién 4p cam tmg khi day dn chuyén dongtrong truong
dién tir.

-Trong nguyén Iy do dién tir thi dong chay trung binh chinh 1a sy chuyén déng cua day dan

-Dién 4p cam tng ti I8 v6i van téc cua hru lwgng dong chay va duge dua dén bo khuéch dai thong qua 2 dién cuc
do. Luu lugng thé tich dugce tinh dya vao cac cong thire dudiday:

1.3 Do luu lugng theo nguyén ly dién tur

O

U.=BL.v
Q=Av
Von. [CE: Diép ap cam tng (V) ; B: hé sb cam ung tur (Vs/pll)L g Khoéx}g cach giira 2 dién cuyc(m)v: Van
toc cuia dong luu chat  Q: luu lugng thé tich (m3/s) A: tiet dién mat cat ngang cua ong(m2)

1.3.2 Uu nhuge diém:
+U'u diém: - B chinh xéc cao (+/- 0.5% of full scale)
-Vi chi phu thut:)c vao van toc ctia dong lru chét vao, khong phu thuge vao khéi hrgng riéng, do nhot hay ap suat
tinh ctia ru chat.
- C6 d6 thich tmg (ti s6 dong chay tdi da chia cho dong chay t6i thiéu ma mot dung cu c6 thé thich tmg) 1a
10:1 hoac cao hon.
- C6 thé do dugc 2 chidu
- Do chénh ap khong dang ké
- Khoéng kich thuoc duong dng do 16m, tir 0.1 inch tré 1én.
+Nhuoe diém:- Luu chét phai c6 tinh dén, v6ido dan dién 1on hon 2 pQ/cm?
- Cn phai ¢6 sy bao dudng dé chéng an mon.
- Kho hiéu chinh (calibration)
- Gi tir vira phai dén cao
- Kich thuoc 16n va ning




1.4 Po luu luong theo nguyén Iy chiém chd

(Positive Displacement Sensor)
.r//.:{\\\

I\\ _//))'
Nguyén Iy do nay t6 ra khd don gian: Ngudi ta st dung mot cai bau (chamber), trong bau c6 cac canh quay va cac
canh quay ndy s& chi cho phép luru chét di qua biu theo ting dot. Dong thdi s& c6 mot bd phan do s lin ru chét di
qua bau, tir d6 s& tinh ra duoc uu Iuwong.

Mot hinh thire kbdc d& hinh dung hon cita thiét bi do ndy I xilanh — piton. Ctr mi ln piston di hét mot hanh trinh
xi-lanh ta s€ dugc mot rong xac dinh luu chat Nhu vay dé xac dinh lru hrong ta chi viée xéac dinh s6 lan dich
chuyén ciia piston va lwgng lru chét ciia mdi lan dich chuyén.

Uu diém:
3 D6 chinh x4c kha cao, 0.05—0.15 % lru hrong thuc té. Nhung v6i mot sé diéu kién nhat dinh c6 thé dat
duoc d9 chinh xac 12 0.02 —0.05%.

- C6 do thich img théng thuong Ia 10:1. Thiét bi do hru krgng theo phuong phép chiém chd ¢o do thich
{mg va do chinh xéc rit cao. Dac biét dbi vai chét long ning hay c6 do nhét cao.
- C6 nhiéu loai kich ¢

Nhuoe diém:
- Phu thudc vao sy hao mon co khi

3 Kho khin trong viéc lip dat, stra chita va thay thé, thiét bi thay thé phai phu hop véi cac thiét bj hién
hitu

3 Cén phai c6 thiét bi loc

1.5 Do luu luwgng theo nguyén Iy Turbine

O

-Thiét bi do luu luong theo nguyén Iy Turbine khi yéu cau ¢6 do chinh x4c va do thich g cao. Va sir dung khi hru
chét bao gdm nhiéu hén hop pha tron véi nhau.

-Nguyén Iy do nay dwoc mo ta nhur sau: Khi hru chét di qua thiét bi do né s& 1am quay canh turbine, Luu lrgng cang
16m thi toc d9 cang cao. S& c6 mdt phan cam ting dé cam nhén toc d6 quay cua canh turbine va cho ra cac xung dién
tuong tmg. SO lugng cac xung trong mot don vi thoi gian s€ xac dinh lvu lwong cuia lwu chat.




1.5 Po luu lugng theo nguyén ly Turbine
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Figure 5: Turbine flowmeter corsists of a multiplebladed, freespinning, permaable metal rotor
housed in a non-magnetic stainless steel body. Inoperation, the rotating blades generate a
frequency signal proportional to the liguid flow rate, which is sersed by the magretic pickup
and trarsferred 10 a reackout indlicator

1.5 Do luu luwgng theo nguyén Iy Turbine

O
Ut diém:

- Do chinh x4c cao, khoang 0.25% hodc ¢6 thé cao hon cao hon

- Do thich tng thay dobi tuy thudc vao thiét ké cua thiét bi do, do nhot, mat do ciia chat long vakich c&
cua thiét bi do

- C6 thé do dugc véi mire hru hrong rét 16n hodc & mirc nho.

- Thich tmg v6i khoang thay déi nhiét d6 va 4p suat 16n.
- Do dugc ca 2 chiéu.
Nhuoe diém:
- D& bj hao mon va hu hong néu dong hru chét bn va khong dugc béi tron
- D& bj hur hong néu bi vuot qua tdc do cho phép hay dong chay bi dao dong
- Cén phai bao tri va higu chinh ctia nha sdn xuit hodc trung tm bao tri sau 1 thoi gian sir dung
3 D6 thich (g bi anh hudng boi do nhét cao va mat do thip
- Gi4 thanh twong ddi cao
- Can c6 bdloc
2 Nha cung cAp phai dugc yéu cau bao tri va calib chinh xac




1.6 Do luu lugng theo nguyén ly si€éu am
(Ultrasonic)

Day Ia phuong phép sir dung nguyén Iy song siéu am, c6 thé c6 2 phuong phép do:
- Do d6 chénh Iéch tin s6 siéu 4m, goi i Doppler frequency shift
- D6 chénh léch thoi gian — Difference in transit times

Thiét bido nay c6 1 b cam bién gdm may phat song siéu 4m va thu song siéu am

Uu diém:

3 D& théo Iip (dang cong nghé clamp-on)

- C6 d6 chinh xéac cao

Nhuoc diém:

- Khéng chinh xac khi chét rén trong lru chétlon

- . Déi vGi cong nghé clamp-on thi sai sb s& 16n khi thanh éng bi dong can va doi hoi bé ngoai cua dng
phai dong nhat

1.6 Do luu lugng theo nguyén 1y si€u am
(Ultrasonic)

1.6.1 Do d) chénh I¢ch tin s§ siéu am — Doppler frequency shift (hay con goi la phwong phap Doppler)

- Thiét bido Iru Iwgng theo nguyén Iy niy dua trén sy thay déi ctia tn sé siéu am. Trong d6 tin sb truyén di bi thay
dbi 1 cach tuyén tinh do gap phai su phan xa tir cac phan tir hay cac bong bong khi ciia hru chét. Két qua la c6 sy
chénh léch tin sb giita 2 thiét bi thu va phat tin s sidu 4m, va su thay ddi nay c6 lién quan truc tiép t6i van téc clia
dong chay. Néu biét dugc dudng kinh trong ctia dng, ta c6 thé tinh dugc hru hrong thé tich. Phuong phap nay yéu cau
can phai ¢6 1 s phan tir rén hodc thé khi trong hru chét dé c6 thé dat dugc phép do chinh xéc.

Clamp on Doppler Series Flowmeters

sensors

www.eesifio.com Doppler frequency shift.swf




1.6 Do luu lugng theo nguyén ly siéu am
(Ultrasonic)

1.6.2 Do chénh I¢ch thoi gian — Difference in transittimes

- Nguyen 1y nay dugc thuc hién bang cach giri l chum tin hiéu xuyén qua 1 c4i éng. Luu lrong duogc do dya trén
nguyén tic song am di theo huéng dong chay can it thoi gian hon so vdi di theo huéng nguroc lai. Néu van tc bang 0
thi d chenh lech thoi gian Ia deltaT = 0. Néu ta biét dwoc cac thong sd Ve duong kinh ng, vat ligu va chiéu day cia
thanh éng, goc khiic xa thi ta ¢6 thé tinh dugc vén téc ciia dong chay, rdi tir d6 tinh dugc hru hrong thé tich.

Transit Time Meter Basic Theory

Difierence in transit times.swf

woww eesiflo.com
- Ngoaira con c6 cac phuong phap khac nhu:
+ Phuong phap dua vao su chénh léch gitra cac pha siéu am (Ultrasonic Phase Difference Measurement)

+ Phuong phap xung siéu am Doppler (Ultrasonic Pulse Doppler Method)

1 Do Iuu luong

ﬁ/

=
'\\.}_J/

6 nguyén I do trén thudc v& nhom do hru hrgng thé tich (volumetric flowrate). Nhugc diém ciia nhém do hru hrong
thé tich 1 d6 chinh xé4c ciia ching phu thude vao qué nhidu yéu tb: nhiét d, 6 nhat, 4p suat, hinh thai dong chay (dic
biét anh hudng dén nguyén Iy do Chénh 4p, Vortex va Turbine)... Riéng déi v6i hinh thai dong chay thi Iy twdong nhét
la dong chay tang (Uniform Laminar flow). Tuy nhién, trong thuc té khong thé c6 dugc dong chay nay nén hinh thai
dong chay dugc khuyén cao nén str dung 1 dong chay réi diéu (Uniform turbulent flow), con dong chay rdi loan
(Non-uniform turbulent flow) thi khéng nén dting vi né anh huong rat Ion dén két qua do.

Dé giam thiéu su chay rdi | ngudi ta thuong lép thém cac ong huéng dong phia truee thiét bi do. Bén canh d6, khoang
cach giira thiét bj do va diém co gan nhat ciia dudng dng ciing cin quan tam dac biét.




1.7 o luu lugng theo nguyén Iy chénh nhiét

Nguyén Iy do nay thuong duge dung trong cac hé théng dau tun hoan ciia cac hé théng méay cong suat Ion. C6 hai
hinh thtc:
- Dat mot lwgng nhiét nhat dinh vao dong hru chét va do su suy giam hrong nhigt dy qua haidiém.
- Pat mot nguén nhiét vao hru chat sao cho sy chénh léch nhiét do gitra hai diém Ia khong déi.
V& cdu tao thi nguyén Iy do ndy can ti thiéu 1a 2 TE — Thermal Element. Mot trong hai céi s& ding dé do nhiét d6 cta
dong hru chat truée khi gia nhiét va cai con lai do nhiét d§ ciia dong hru chat sau khi gia nhiét. Nhur vay, cho du nhiét
d6 ctia dong hru chit trurde khido c6 thay dbi thi két qua do vin bao diam d6 chinh xac cin thiét. Két qua do cua2 TE
s€ duge xuly va thiét bi do s& cho rakét qua la tin hiéu dién (4 — 20mA, 1 —5V...) tilé v¢i luu wong ctia luu chit.

8

1.8 Do luu lugng theo nguyén ly Coriolis

O
bay la nguyén Iy do phirc tap nhét nhung ciing cho két qua chinh xé4c nhat, thuong dugc ding trong mua ban hon 1a
trong dicu khién.
Hiéu tmg Coriolis | higu rng xay ra trong cac hé qui chiéu quay so véi cac hé qui chiéu quan tinh, dugc dat theo tén
ctia Gaspard-Gustave de Coriolis-nha toan hoc, vat Iy hoc ngudi Phap dd mé ta né nam 1835 théng qualy thuyét thiy
tridu cua Pierre-Simon Laplace. N6 duoc thé hién qua hién twong léch qui dao cua nhirng vat chuyén dong trong hé qui
chiéu nay. Su léch quidao do mét loai luc quan tinh gay ra, goi la luc Coriolis. Luc Coriolis dugc xac dinh bz‘“lng cong
thuc sau:
F=-2mlval|
Vi m 1a khéi lugng cua vat
v Ia vécto van téc ciia vat
@1 vécto van the goc ciia hg, con déu.
Nguyén Iy Coriolis dya trén su bién déi dong chay khi bi Iy tac dong ngang. Gia sir nhu khi chay xe gin may toc do
thép, thi luc gi6 thdingang s& lam cho bichéch tay lai mot it, nhung i chéch o rét gan diém bi gi6 théi. Connéu chay
v6ite do cao hon, s& bi ch huéng & mét vi tri xa hon mot chiit. Néu xe nhe thi s& bj léch gan nhu tire thei, nhung
néu xe ning sé& b léch tré hon.
Nhu vy d6 léch hudng va thoi gian tré ciia chiée xe s& tity thue vao tde do di chuyén cua xe va khi luong quéan
tinh cuia xe.
Tuwong tw néu ta cho mot dong chay di vao mot h¢ thong dwomg ng dang xoay, dong chay d6 s& bi kech ditity thude
vao toc d¢ quay cua duong ong, toc do cuia dong chay, va khoi lwong cua nd. Hién twgng nay goi Ia hi¢u ing  Coriolis.
Hiéu (g Coriolis chinh I hidu g gy ra sw léch huéngnguoc chidu nhau ciia céc ludng gi6 trén bé mit dia cu
gitta bic ban cau va nam ban cu. .




1.8 Po luu lugng theo nguyén ly Coriolis

Higu tmg Coriolis d6i véi céc ludng gio thdi trén 2 ban cyc cua trai dat

1.8 Do luu luvgng theo nguyén ly Coriolis

O

Dua vio nguyén Iy ndy, ngudi ta ché tao ra cam bién hru hrong kiéu Coriolis.

-V6i mot ong chir Unhu hinh v, xoay quanh truc véi toe do 1 (co thé khong dcn hoic thay d6i). Néu c6 mot luu
lrong leu chat dingang qua, thi sy di chuyen dongchay s& lam cho éng bi vin xoén di.

-Trén thuc t&, ngudi takhong cho @ ¢b dinh, ma la mot ham bién thién theo thoi gian. Thuong la mot ham sin. Khi do,
céc luc Fe cling sé bién thién theo thi gian theo ham sin.

-C6 thé tao tdc dd quay ® bing mot b rung dién tir, goi  phan tir kich thich & diém E, va dit hai bo cam bién di
dong 62 diém S1 va S2.

-Théng thuong, dé tao d& dang cho viée ché tao, va ting do chinh xac ctia mach do, nguvi ta s& dung 2 éng chit U
song song v&i nhau.

-Bj phan kich thich s& dugc lp & canh day cua chit U, tao nén xung dong im 2 nhanh U dao dong nguoc chidu
nhau.

- Hai bo cam bién khoang cach s€ duoc lz‘ip &2 canh bén.

-Khi khong c6 dong chay, hai nhanh chir U s&€ dao dong nguoc hudng véi nhau. Hai b cam bién vitri s& ghi nhan
khoang c4ch giita 2 nhanh s& thay d6i ddng thoi voi nhau. tin higu ra s& dong pha.
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Khi ¢6 mot hru krgng chay qua, lrc Coriolis s& lam cho hai nhénh s& khong ddng pha véi nhau nia.

- L5
=R =
p— —

— —

Khodng cach giita 2 nhanh s& khong giéng nhau ¢ hai du. Tin higu dién 6 2 bd cam bién s& léch pha véinhau.

Goc kch pha, hay thoi gian léch pha & ty & v6i luc Coriolis, nghia 1 ty 16 véi vén toc va khdi lugng cua luu chét di
chuyén trong 6ng. C6 nghia la ty 1 vdi luu lugng khoi lugng cua luu chat.

Trén day chila nguyén Iy, trong thyc té thiét bj do Coriolis 12 mét trong nhiing thiét bi do rat phtrc tap va c6 do
thong minh rét cao. Ngay nay, ngudi ta tich hop ca vi xir Iy vao thiét bi do Coriolis dé cho rakét qua do chinh xéc
nhat (sais6 <0.01%)
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Ghi chii: Do lru hegng khdi lugng c6 két qua do chinh xdc hon do ru rong thé tich vi phép do nay khéng phu thuée
vao nhiét dg, hinh thai dong chay, ap suat, do nhét, khoi rgng riéng cua luu chat... Puge st dung chi yéu dé do chat
16ng hodc chét séch dang bun (shurry) va khi.




