1. FLOW SENSOR

Cac phuong phap do luu lugng:

Trong cudc song hang ngay cling nhu trong cong nghiép, do luu hr(mg la mot trong nhing phep do
dugc str dung rong rai nhat. Chang ta ¢6 kha nhidu nguyén 1y do Ivu lu'ong va hau hét cac nguyén Iy do didu cho két
qua kha chinh xdc. Sau day 1a mét sé phuong phép do co ban va kha phé bién:

+ Po luu lugng thé tich (Volumetric Flow-rate)

- Do luu luu lugng theo nguyén ly chénh ap.

- Do luu lugng theo nguyén 1y turbine.

- Do luu lugng theo nguyén ly dién tir.

- Do luu lugng theo nguyén 1y Vortex.

- Po luu Iuu lugng theo nguyén 1y chiém chd.

- Do luu lugng theo nguyén 1y siéu am (ultrasonics)
+ Do luu lugng khdi lugng (Mass Flow-rate):

- Do luu lugng theo nguyén ly gia nhiét.

- Do luu lugng theo nguyén 1y Coriolis.

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

1.1.1) Nguyén ly do:

o Day la nguyén Iy do duoc sir dung rong rii nhit trong cic nganh cong nghiép qué trinh (process industry).
Nguyén Iy do nay dua trén phuong trinh tinh lwu lugng thé tich:
. Q=K4AP
Véi  Q :luu lugng theé tich
K :hésd
AP: chénh ap
¢ Theo d6, nguoi ta s€ str dung cac thiét bi tao chénh ap b'img cach thay déi tiét dién ngang cua 6ng (theo hudng
nho lai) nhu:
- Tam Orifice
- Venturi and flow tube
- Pilot tube
- Elbow meters
- Flow nozzle
Dé co thé tjnh todn ra llfu lugng ciia luu chét tu: chénh :cip AP qgut'yi ta sfr dung mot transn'{itter chénh ap. Transmitter
néy €6 2 dau vao dp sudt twong mg vt’yiy ap suat cao nhat tai diém khi tict dién ngang cia ong chua thay doi va ép
suat thap nhat tai diem dong chay co tiet dién ngang nho nhat. Bé do duoc luu lwgng chinh xac nhat thi viée lap dat
diém ldy &p sudt can tuan thu cac yéu cau ky thuat lién quan dén hudng dong chay, duong kinh éng, vi tri va khoang
céch giita hai diém do ap suét. .
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1.1 Do luu lugng theo phuong phap chénh ap
(Differential Pressure)

LOW-LOSS TUBE

Thiét bi do luu Iuong khi dang chénh ap
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Figure 1—Flow Nozzle, Venturi Tube, and
Flow Tubes

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

O

1.1.2 Céc logi do thiét bi do lru lwgng bing nguyén ly chénh ap:
a) TAm Orifice:

Tém Orifice 14 nhimg dia kim loai, twong ddi bing phiing duge duc nhimg 1 c6 kich thude xéc dinh.
Hinh dang c6 nhiéu dang khac nhau: hinh tron, ovan, ban nguyét hay hinh con.

Do dong chay ton tai ca 2 pha (I6ng va khi) s& anh huong dén két qua do. D& loai bo didu nay ngudi ta sir dung tim
Orifice ¢6 duc 16. Theo d6, néu luu chit 1a chat khi thi tim Orifice s& dugc duc 16 & phia ddy dong chay (dé long ¢6
thé di qua) va néu luu chat la chat 1ong thi tam Orifice dugc dyc 16 ¢ phia trén dong chay.
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1.1 Do luu lugng theo phuong phap chénh ap
(Differential Pressure)

O

Ut diém:
- o 6n dinh t6t
- D& dang lép dat va bio tri
- Chi cin sur dung chung 1 loai transmitter ma khong can quan tam dé kich thuéc ciia duong éng.
- Gié thanh thap
Nhuoge diém:
- Poan ng 14p dit thiét bi phai 13 doan éng thing.

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

b) Ong Venturi:

C6 thé do dl}qc Tuu lu'qr}g 16n chét 16ng Yéi mirc giém ap 1}.10 thip. N6 1a mot dng co dﬁy vao nh6 din va sau ,dé la
mc?t doan th§ng. Khi chﬁF long di qua phan nho dan, van toc ,cﬁa no séwténg Ién va ap suat s€ giam. Sau doan ong
thang, van toc s€ giam dan va ap suat sé tang. Ta s€ do ap suat tai 2 diém:

- Trudc doan thu hep.

- Sau doan éng th?mg (ttrc 1a trude khi 6ng dugc mo rong).
Uudiém: - Do chinh xéc, do tin cdy cao.

- C6 thé dung cho luu chét dang vita hodc chét long ¢6 nhidu tap chét.

- Chi cin sur dung chung 1 loai transmitter ma khong can quan tam dé kich thudc ciia duong éng.

Nhuoc diém:
- Gia thanh cao —J L
- Qué trinh Idp dat cn co thém gia 4o
- Poan éng ldp dat thiét bi phai 1a doan éng thing. ‘ i — il

‘ LR v, pl V2, p2

5 I—‘?II > P v3,p3
3 vl <v2 v2>v3

= VENTURI TUBE . pl=>p2 p2 <p3
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1.1 Do luu lugng theo phuong phap chénh ap
(Differential Pressure)

O

c) Pilot tube:

—Differential Manometer

/ ) : Diff
Impact pressure Static pressure &_

port ports

Flow
Flow

I l Figure 2: The S Type Pitot tube.
Differential Manometer

Figure 1: Basic operation of a Pitot-static tube.
Ong pilot dugc sir dung khi ap sudt giam nho nhét va khéng yéu cau do chinh xac cao.
Uu diém:
- Gia thanh thap
- Chi can sir dung chung 1 loai transmitter ma khéng can quan tam dé kich thudc ciia dudng bng.

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

O

- Yéu ciu mirc d chénh 4p khong qué 16n.

Nhuge diém:

- D6 chinh xdc phy thuge vao thong sb ciia dong chay

- Poan éng ldp dat thiét bi phai 1a doan éng thing
d) Elbow meters:
Puoc sir dung Iip dit tai nhing noi ma dong chay ¢6 tdc do 6n dinh va khéng yéu cu do chinh xac cao
U diém:

- Do tin cay tot

- Gia thanh san phim khong cao

- D& dang lép dat

- C6 kha nang do 2 chiéu

- Tén tht ap suit thip

- Chi cin sur dung chung 1 loai transmitter ma khong can quan tam dé kich thudc ciia duong éng.
Nhuoc diém:

- Chi sir dung ddi voi dong chay c6 vén téc thip, téc do 6n dinh

- C6 do chinh xac thip

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

O
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e) Flow Nozzles:
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FLOW NOZZLE
Loai Flow Nozzles thuong it dugc stir dung hon so voi loai tAm Orifice.
Uu diém:
- D$ 6n dinh tot
- Chi can sir dung chung 1 loai transmitter ma khong can quan tam dé kich thuéc ciia duong éng.
Nhuoe diém:
- Doan éng I4p dat thiét bi phai la doan dng thing .
- Gia thanh cao.

- Can phai c6 thiét bj calibration dé hiéu chinh.

1.2 Do luu lugng theo nguyén 1y Vortex

1.2.1 Nguyén ly do:

Nguyén Iy do ndy ciing dugc sir dung dbi v6i lwu cht 1 1ong, hoi hodc khi. Nguyén 1y do nay dugc md
ta nhu sau: Nguoi ta st dung mot thiét bi dang hinh con (Bluff Body of Vortex Shedder) dit vuong goc va chén giira
dong chay. Khi luu chat gip thiét bi nay n6 s& hinh thanh cac diém xoay Vortex & phia ha ngudn, huu lugng cang 16n
thi cdc diém xody nay cang nhiéu.
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1.2 Do luu lugng theo nguyén 1y Vortex

O

Force/strain sensor
e.qg., piezo electric films
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Xuit hién dong xody khi c6 vat can trén dong chay

1.2 Do luu lugng theo nguyén 1y Vortex

Mbi dong xody s& tao ra ap luc nho. Sw dao dong cia 4p luc niy s& duoc ghi lai béi céc cam bién va chuyén dbi
thanh tin hi¢u xung dién. Nhimg dong xody dugc tao ra rat déu nhau trong gi6i han cho phép cuia thiét bi do. Vi vy
tan s6 cia dong xody ti 1¢ voi luu lugng thé tich.
Hing sb ti 1& duoc tinh theo cong thirc sau:

Pulses

K-Factor =
Unit Volume [dm?|
He sb Keactor phu thude vao:
- Hinh dang hinh hoc ctia thiét bi do.
- Téc do dong chay, tinh chit va mat do (density) cua dong chay. Do d6 phu thudc vao loai chit can do
luu luong 1a long, hoi hay khi.

Nguyén ly do Vortex bj anh huéng boi s rung dong cta duong dng, sy sii bot ctia Iuu cht. ... Tuy nhién, trong
thyc t€ thiét bi do theo nguyén Iy nay cho két qua khd chinh xac (sai s6 <0,5%)




1.2 Do luu lugng theo nguyén 1y Vortex

Cam bién:

Pt 1000

DSC sensor, Frowirl 72 05C sensor, Prowirl 73 with integrated thermometer
e 1000}

- Mot sb sir dung cam bién DSC sensor: Differential Switched Capacitance
- Mot sb thiét bi con tich hop thém cam bién nhiét do (Pt1000) dé do va hiéu chinh cac théng sé dugc chinh xac
hon.

1.2 Do luu lugng theo nguyén 1y Vortex

Uu diém: - D9 thich tmg rong ( cho hé sb Reynolds trén 10000)
- Luu lugng ké loai Vortex c6 d¢ tin cay va do chinh xac cao
- Pham vi kich thude rong
- Tin hiéu ra tuyén tinh
Nhuoe diém:- Khong do duge ddi voi chit dang vira hodc chit long c6 dd nhot cao.
- Nguoi sir dung khong thé kiém tra sy hiéu chinh (calibration).
- Dung cho dong chay rbi
- C6 thé phai str dung thm loc
- Thiét bi c6 thé bi hur hai boi su dao dong cua dong chay.
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1.3 Do luu lugng theo nguyén 1y dién tir

1.3.1 Nguyén ly do:

- Theo dinh ludt cam tmg dién tir ctia Faraday, s& xuét hién dién 4p cam tmg khi day dan chuyén dong trong truong
dién tur.

- Trong nguyén 1y do dién tir thi dong chay trung binh chinh 1a sy chuyén dong cua day din

- Dién dp cam mg ti 1¢ v6i van toc cia luu lugng dong chdy va duge dua dén b khuéch dai thong qua 2 dién cuc
do. Luu lugng thé tich dugc tinh dua vao cac cong thirc dudi day:

1.3 Do luu lugng theo nguyén ly dién tur

O

U, =B.Lv
Q=Av
Véi: U,: Bién ap cam ung (V) B: h¢ s6 cam tmg tir (Vs/m2)L : Khoang céach giita 2 dién cuc(m)v: Van
tbe cta dong luu chat  Q: luu lugng thé tich (m3/s) A: tiét dién mit cit ngang cua 6ng(m2)

1.3.2 Uu nhuoe diém:
+Uu diém: - Do chinh x4c cao (+/- 0.5% of full scale)
- Vi chi phy thugc vao van tc ctia dong luu chit vao, khong phu thude vao khdi lugng riéng, do nhot hay dp sudt
tinh cua luu chat.
- C6 d¢ thich tmg (ti s6 dong chay t6i da chia cho dong chay t6i thiéu ma mot dung cu c6 thé thich img)
1a 10:1 hodc cao hon.
- C6 thé do dugc 2 chidu
- Do chénh &p khong dang ké
- Khoang kich thuoc dudng éng do 16m, tir 0.1 inch tro 1én.
+Nhwge diém:- Luu chét phai c6 tinh din, véi d6 dan dién 16n hon 2 pQ/cm?
- Can phai c6 su bao dudng dé chbng an mon.
- Kho hié¢u chinh (calibration)
- Gia tir vira phai dén cao
- Kich thuoc 16n va nang




1.4 Do luu lugng theo nguyén 1y chiém chd
(Positive Displacement Sensor)

Nguyén Iy do nay t6 ra kha don gian: Ngudi ta sir dung mot cai bdu (chamber), trong bau ¢6 céc canh quay va cac
canh quay nay s& chi cho phép luu chat di qua bau theo timg dot. Pong thoi s& co6 mét bd phan do so lan Iuu chat di
qua bau, tir do s tinh ra duoc luu luong.

Mot hinh thirc khéc dé hinh dung hon cua thiét bi do nay 1% xilanh — piton. Cir mbi lan piston di hét m'(f)t‘ hanh trinh
Xi-laI}h ta s& dugc mét luong xac dlnh luu cihét‘. Nhu vay dé xac dinh luu luong ta chi viéc xac dinh s6 lan dich
chuyén cua piston va lugng luu chat cia moi lan dich chuyén.
Uu diém:

- D6 chinh xéc kha cao, 0.05 — 0.15 % luu lugng thuc té. Nhung véi mot sé didu kién nhat dinh c6 thé
dat duoc do chinh xac 1a 0.02 — 0.05%.

-Co do t}lich Ung thong th}I(‘)’ng la }0:1. Thiét bi do Iuu lugng theo phuong phap chiém chd c6 do thich
ung va d¢ chinh xac {ét cao. Bac bi¢t d6i vai chat long nang hay c6 do nhdt cao.

- C6 nhiéu loai kich c&
Nhuge diém:

- Phuy thudc vao sy hao mon co khi

- Khé khin trong viéc Iip dt, sira chita va thay thé, thiét bi thay thé phai phu hop v6i cac thiét bi hién

- Can phai c6 thiét bj loc

1.5 Do luu lugng theo nguyén 1y Turbine

- Thiét bi do luu lwgng theo nguyén ly Turbine khi yéu ciu ¢6 do chinh x4c va do thich img cao. Va sir dung khi lwu
chit bao gdm nhidu hén hop pha tron véi nhau.

- Nguyén Iy do nay dugc mo ta nhu sau: Khi luu chit di qua thiét bi do n6 s& 1am quay canh turbine, Luu lugng
cang 16n thi tdc do cang cao. S& c6 mdt phin cam tmg dé cam nhén tdc do quay ciia canh turbine va cho ra cic xung
dién twong tng. S6 lugng cac xung trong mét don vi thoi gian s& xéc dinh luu lrong cua huu chét.
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1.5 Do luu lugng theo nguyén 1y Turbine
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Figure B: Turbine flowrneter corsists of a multiple bladed, free-spinning, perrmeable metal notor
housed in & noneragnetic stainless stesl bochy, Inoperation, the rotating blades generate &
frequancy signal proportional to the liguid flow rate, which is sensed by the magnetic pickup
and transferred 104 reackout indicatar

1.5 Do luu lugng theo nguyén 1y Turbine

Uu diém:

ciia thiét bi do

Nhurge diém:

O

- Do chinh xéc cao, khoang 0.25% hodc ¢6 thé cao hon cao hon
- D6 thich tmg thay dbi tiry thudc vio thiét ké cua thiét bi do, do nhét, mét do ciia chét 16ng va kich ¢

- C6 thé do dugc voi mire Iuu lwgng rat 16n hodc & mirc nho.
- Thich tmg vdi khoang thay dbi nhiét do va ap suit 16n.
- Do duoc ca 2 chidu.

- D& bi hao mon va hu hong néu dong luu chét ban va khong dugc boi tron

- D& bi hu hong néu bj vuot qua téc do cho phép hay dong chay bi dao dong

- Can phai bao tri va higu chinh cta nha san xuit hoic trung tim bao tri sau 1 thoi gian sir dung
- D thich tmg bi anh huong boi d6 nhét cao va mat do thép

- Gia thanh tuong dbi cao

- Cén c6 bo loc

- Nha cung cép phai dugc yéu cau bao tri va calib chinh xéc

07/04/2017
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1.6 Do luu lugng theo nguyén ly siéu am
(Ultrasonic)

O

o Dy la phuong phap sir dung nguyén 1y song siéu am, ¢6 thé c6 2 phuong phap do:
- Do d6 chénh léch tan s6 siéu am, goi la Doppler frequency shift
- D6 chénh 1éch thoi gian — Difference in transit times

Thiét bj do nay c6 1 bo cam bién gdm may phat song siéu dm va thu song siéu dm

Uu diém:
- D& thao lip (dang cong nghé clamp-on)
- C6 d6 chinh xac cao
Nhuoc diém:
- Khong chinh xac khi chét rén trong luu chét lon
: - D4i v6i cong ngh¢ clamp-on thi sai s6 s& 16n khi thanh ng bi déng cin va doi hoi bé ngoai cua ong
phai dong nhat

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

O

1.6.1 Po d chénh léch tin sb siéu am — Doppler frequency shift (hay con goi 1a phwrong phap Doppler)

- Thiét bi do Iuu Iwgng theo nguyén 1y ndy dua trén sy thay déi cia tan sb sidu 4m. Trong d6 tin sé truyén di bi thay
d6i 1 cach tuyén tinh do gip phai sw phan xa tir cic phan tir hay cac bong bong khi ciia Iwu chét. Két qua 1a c6 sy
chénh 1éch tin s6 giira 2 thiét bi thu va phat tAn s siéu am, va sy thay déi nay c6 lién quan truc tiép t6i van tde cua
dong chiy. Néu biét duge dudng kinh trong ciia dng, ta c6 thé tinh dwgc luu lrgng thé tich. Phuong phéap nay yéu
cAu cn phai c6 1 s phan tir réin hodc thé khi trong luu chét dé c6 thé dat dugc phép do chinh xac.

Clamp on Doppler Series Flowmeters

B LERG

EESIFLD 3000 Flowmeter

Hravio

Clamg an

Saciial O it

5

Doppler frequency shift.swf

www.eesiflo.com
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1.6 Do luu lugng theo nguyén ly siéu am
(Ultrasonic)

O

1.6.2 Do chénh 1éch thoi gian — Difference in transit times

- Nguyén ly nay dugc thuc hién b?mg cach giri 1 chum tin hiéu xuyén qua 1 cai 6ng. Luu lugng duge do dya trén
nguyén tac song am di theo hudng dong chay can it thoi gian hon so voi di theo hudng nguogc lai. Néu van toc bang
0 thi do chenh 1éch thoi gian 1a deltaT = 0. Néu ta biét durorc cac thong s6 ve duong kinh ong, vat liéu va chiéu day
cua thanh o ong, goc khuic xa thi ta co thé tinh dwgc van téc cua dong chay, 1di tir d6 tinh duoc luu lugng thé tich.

Transit Time Meter Basic Theory

1883 M3 ~HR |

EESIFLO 5000 Flysmator
ETHcie

N @
Difference in trarsit times.swf

www.eesiflo.com
- Ngoai ra con c6 cac phuong phap khac nhu:
+ Phuong phap dua vao su chénh 1éch gitta cac pha siéu am (Ultrasonic Phase Difference Measurement)
+ Phuong phap xung siéu am Doppler (Ultrasonic Pulse Doppler Method)

1 Do luu luong

O

6 nguyén 1y do trén thudc v& nhom do lru lwgng thé tich (volumetric flowrate). Nhugc diém ciia nhom do hru Iwgng
thé tich 14 d6 chinh xéc cta ching phu thudc vao qué nhidu yéu t6: nhiét do, dd nhét, ap suit, hinh thai dong chay
(dac biét anh huong dén nguyen 1y do Chénh 4p, Vortex va Turbine)... Riéng ddi voi hinh thai dong chay thi Iy
tudng nhat 13 dong chay tang (Umform Laminar flow). Tuy nhién, trong thyc té khong thé co duge dong chay nay
nén hmh thai dong chay dugc khuyén cao nén sir dung 1a dong chay rbi didu (Umform turbulent flow), con dong
chay rdi loan (Non-uniform turbulent flow) thi khong nén dung vi n6 anh huéng rt 16n dén két qua do.

Dé giam thidu su chay rdi ngudi ta thmmg lip thém cac éng hucng dong phia trude thiét bi do. Bén canh d6, khoang
chch giita thit bi do va diém co gin nhit ciia duong dng ciing cin quan tim dic biét.

07/04/2017
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1.7 Bo luu luong theo nguyén ly gia nhiét

Nguyén 1y do nay thuong duge dung trong cac hé théng dau tudn hoan clia cac hé thdng may cong sudt 16n. C6 hai
hinh thirc:

- Dt mot lugng nhiét nhit dinh vao dong luu chit va do sy suy giam lugng nhiét 4y qua hai diém.

- Dt mot ngudn nhiét vao luu chét sao cho su chénh 1éch nhiét d6 giira hai diém la khong dbi.

V& céu tao thi nguyén Iy do ndy cin ti thiéu 12 2 TE — Thermal Element. Mot trong hai ci s& ding dé do nhiét do
cua dong luu cht trude khi gia nhiét va cai con lai do nhiét d6 cua dong luu chét sau khi gia nhi¢t. Nhu vay, cho du
nhiét do cua dong luu chat trude khi do c6 thay déi thi két qua do vAn bao dam d6 chinh xac cin thiét. Két qua do
cua 2 TE s€ dugc xu ly va thiét bi do s& cho ra két qua la tin hi¢u di¢n (4 — 20mA, 1 - 5V...) ti 1¢ v6i luu lugng cua
Iuu chét. &

‘5& m

“ W s B

lJ|

1.8 Do luu lugng theo nguyén 1y Coriolis

Diy 1a nguyén 1y do phirc tap nhit nhung ciing cho két qua chinh x4c nhét, thuong duoc ding trong mua ban hon 1a
trong diéu khién.
Hiéu tmg Coriolis 14 higu {mg xay ra trong cac h¢ qui chiéu quay so véi cac hé qui chibu quén tinh, dugc dat theo
tén clia Gaspard -Gustave de Coriolis-nha toan hoc, vat ly hoc nguoi Phap dd mé ta n6 nam 1835 thong qua ly
thuyét thiy triéu cua Pierre-Simon Laplace. N6 dugc thé hién qua hién tuong léch qui dao ciia nhiing vat chuyén
dong trong hé qui chiéu nay. Su léch qui dao do mét loai luc quan tinh gay ra, goi la lyc Coriolis. Luc Coriolis dugc
xac dinh bing cong thirc sau:
F= —2.m.[\7.5]

Véi: m 1a khéi lwong cua vat

V 14 vécto van toc cua vit

o 1a vécto van tbe goc cua hé, con déu.
Nguyén Iy Coriolis dya trén sw bién déi dong chay khi bj luc tac dong ngang. Gia st nhu khi chay xe gén may toc
d0 thép, thi luc gi6 thdi ngang s& 1am cho bi chéch tay 1ai mot it, nhung 14 chéch & rit gin diém bi gi6 théi. Con néu
chay v&i téc d6 cao hon, s& bi 1éch huéng & mot vi tri xa hon mot chat. Néu xe nhe thi s& bi léch gin nhu tirc thoi,
nhung néu xe ning sé& bi 1éch tr& hon.
Nhu vy d6 1éch huéng va thoi gian tré cta chiée xe s& tuy thude vao toc do di chuyén cuia xe va khéi lugng quan
tinh cua xe.
Tuong tw néu ta cho mot dong chay di vao mot hé thdng duong ng dang xoay, dong chay do s& bi léch di tiy thude
vao toc do quay cua dudng bng, toc do cua dong chay, va khbi lugng cua n6. Hién tuong ndy goi 1 higu g
Coriolis.
Hiéu tmg Coriolis chinh la hi¢u tng gy ra su léch huéng ngugc chidu nhau ciia céc ludng gi6 trén bé mat dia ciu

i’ﬁa béc ban ciu va nam bén ciu. .

07/04/2017
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1.8 Do luu lugng theo nguyén 1y Coriolis

Hiéu tmg Coriolis dbi v6i cac ludng gi6 thdi trén 2 ban cyc cia trai dit

1.8 Do luu lugng theo nguyén 1y Coriolis

O

Dua vao nguyén 1y ny, ngudi ta ché tao ra cam bién luwu lugng kidu Coriolis.

- Vi mét dng chit U nhu hinh v&, xoay quanh truc véi toc d 1a o (c6 thé khong déi hodc thay déi). Néu co mot luu
lugng luu chit di ngang qua, thi su di chuyén dong chay s€ lam cho 6ng bi vin xoén di.

- Trén thyc té, ngudi ta khong cho o cb dinh, ma 1 mot ham bién thién theo thoi gian. Thuong 13 mot ham sin. Khi
do, céc Iyc Fe ciing s& bién thién theo thoi gian theo ham sin.

- C6 thé tao tbe do quay o bing mot bd rung dién tir, goi 1 phén tir kich thich & diém E, va dat hai bo cam bién di
dong ¢ 2 diém S1 va S2.

- Thong thudng, dé tio d& dang cho viée ché tao, va ting d chinh x4c ctia mach do, ngudi ta s& ding 2 éng chir U
song song voi nhau.

- B§ phan kich thich s€ duoc 1§p 0 canh day cua chir U, tao nén xung dong lam 2 nhanh U dao dong nguoc chiéu
nhau.

- Hai b6 cam bién khoang céch s& duogc ldp ¢ 2 canh bén.

- Khi khong c6 dong chay, hai nhanh chit U s& dao dong ngugc hudng véi nhau. Hai bd cam bién vi tri s& ghi nhan
khoang céch gitra 2 nhanh s& thay d6i dong thoi v6i nhau. tin higu ra s& dong pha.

07/04/2017
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1.8 Do luu lugng theo nguyén 1y Coriolis

O

1.8 Do luu lugng theo nguyén 1y Coriolis

O

_—‘_1'_—'—' _‘rF
=
Khi ¢6 mét luu lugng chay qua, luc Coriolis s& 1am cho hai nhanh s& khéng dong pha v6i nhau nira.
_.—1 - S
e
- -

Khoang cach gitta 2 nhanh s& khong giéng nhau & hai d4u. Tin hiéu dién ¢ 2 bd cam bién s& léch pha véi nhau.

Goc léch pha, hay thoi gian 1¢éch pha s€ ty 1€ vadi luc Coriolis, nghia 1a ty 1€ vdi van tdc va khéi lugng cua luu chit di
chuyén trong ong. Co nghia 1a ty 1€ vdi luu lugng khoi lugng cua luu chat.

Trén déy chi 1 nguyén 1y, trong thuc té thiét bi do Coriolis 1 mdt trong nhitng thiét bi do rét phirc tap va c6 do
théng minh rit cao. Ngay nay, ngudi ta tich hop ca vi xr Iy vao thiét bi do Coriolis dé cho ra két qua do chinh xac
nhit (sai s6 <0.01%)

07/04/2017
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1.8 Do luu lugng theo nguyén 1y Coriolis

1.8 Do luu lugng theo nguyén 1y Coriolis
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1.8 Do luu lugng theo nguyén 1y Coriolis

O

Ghi chii: Po lwu lugng khéi lugng c6 két qua do chinh xac hon do luu lugng thé tich vi phép do niy khong phu
thudc vao nhiét do, hinh thai dong chay, ap suat, d6 nhdt, khoi luong riéng cua luu chat... Pugc sir dung chu yéu dé
do chit 16ng hoac chét séch dang bun (slurry) chir hiém khi dung dé do chat khi hodc hoi.

2. LEVEL SENSOR

RF
ULTRASONIC TRANSMITTER
ELUMB MAGNETOSTRICTIVE .\ RADAR

LTRASONIC
RArzz:R LASER 'l o MAGNETIC O LCL
‘ LEVEL GAUGE '

(i MAGNETIC
’!‘.‘“ SWITCH

ST F Foar
q SWITCH

RF

15 SWITCH

| 7 VIBRATING
FORK

Ve ) THERMAL
I DISPERSION

. di‘

i T

S I:

SEAL POT
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2. LEVEL SENSOR

2.1 Giéi thiéu chung:

Di tugng do: chat ran, long, chét sét va do mat phan cach.
Phuong phap do: thdi bot khi, chénh ap, do luc cing, phao ndi, cong tic khoang ho, loadcell, do dan dién, hat
nhén, radar, RF Admittance, siéu 4m, song viba, ....
Kiéu do: do lién tuc va do diém
Mt sb loai thiét bi do mirc:
1) Thiét bi do mirc loai phao
2) Thiét bi do mirc loai dién dung (Capacitive)
3) Thiét bi do mirc loai thily tinh (Hydrostatic)
4) Thiét bi do murc loai phong xa (Radiometric)
5) Thiét bi do mirc loai Radar
6) Thiét bi do mirc loai siéu am (Ultrasonics)
7) Thiét bi do mirc loai tir tinh (Magnetic gauge)
8) Thiét bi do mirc loai chénh 4p (Difference pressure)
9) Thiét bi do murc loai rung (Vibration)
10) Thiét bi do mirc loai Servo (Servo)

2.2 Thiét bi do mic loai phao

O

o Thiét bi do mirc loai co bao gdm phao, rong roc, ddy do (measuring tape), va mat dong hd do. Khi phao dugc
nhiing trong bon chira, né dugc can bing boi kha nang tu ndi va luc cing cua ddy do. Dy do nay dugc quén
trong mot cai tang dugc dat & bén trong ddng hd do va duoc kéo cang bai 16 xo

o Khi myc chét long thay dbi 1am cho phao cung thay déi theo va théng qua 10 xo s& diéu chinh day do dé duy tri
vi tri ctia phao trén bé mat cua chét 1ong. Trén day do co 1 ddy cac 16 c6 khoang céch déu nhau. Khi day nay
chuyén dong s& lam quay banh ring va lam thay ddi bo phan hién thi.

07/04/2017
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2.2 Thiét bi do murc loai phao

O

Sheave elbow

H Top
H anchor

Measuring
tape

Float

I & /
Height to|
suit eye

Wire hook lovel

2.3 Thiét bi do murc loai dién dung
(Capacitive)

O

Do mic chét 16ng theo nguyén 1y dién dung 14 dua trén sy thay ddi dién dung cua tu khi mirc chit 1ong thay ddi

Piéu kién dé do bang phuong phap nay 13 hing sb dién moi ciia ru chit phai 16n hon hing sé dién moi cua
khong khi

Que do va thanh binh chtra (bang vat liéu dan) giéng nhu mét tu dién. Ban khi mitc chét long & mirc thép nhat,
toan b que do tiép xtc voi khong khi thi ta do duge mire dién dung 1a C ‘A khi murc chét 16ng & murc cao nhit ta
do dugc murc dién dung la Cg. Khi chét 16ng trong binh dao dong tir mirc thép nhat (Level low) dén mirc cao
nhit (level high) thi dién dung s& thay déi tir mirc C, dén Cg. Ta dung thiét bi dé xac dinh dién dung thi co thé
suy ra mirc cht 1ong chira trong binh.

®

@
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2.3 Thiét bi do mirc loai dién dung
(Capacitive)

O

- Thiét bi do murc loai capacitive c6 thé dir dung dé do mrc lién tuc fifT
chét rin hay long, ngoai ra no con dugc sir dung dé do mirc chia 16p =
(interface) dung cho cht long.

- Ap suét 1am vigc khoang 100 bar

- Nhiét do lam viéc khoang -80°C...400°C
- B¢ chinh xac khoang 0.5%

2.4 Thiét bi do mtrc loai thity tinh
(Hydrostatic)

O

- Nguyén 1y do thay tinh dya trén ap suét thiy tinh cta cot chit 1ong, néu khéi lugng riéng ciia chét 16ng 13 khong
dbi, thi 4p suit thay tinh s& phu thudc vao chiéu cao cua cot chét 1ong.

- Do d6 dé do dugc mirc chét 1ong, ta sir dung 1 cam bién dat duGi day binh chira dé do 4p suit thay tinh. Tir d6 ta
tinh duoc chiéu cao cta cot chat long:

P

P9

h: chiéu cao cot chét long

p: ap suat thiy tinh cia cOt cht 16ng
g: gia tdc trong truong

p: khéi lugng riéng

- Nhiét do lam viée khoang -40°C...350°C
- P§ chinh xac: 0.075% ... 0.2%

07/04/2017

20



07/04/2017

2.4 Thiét bi do muc loai thiy tinh
(Hydrostatic)

1 Measuring diaphragm

2 Measuring element

3 Process diaphragm

g Gravitational acceleration
h Level height

atm

Pyt Total pressure
Pam Atmospheric pressure
Prygr Hydrostatic pressure I
Prmeas Measured pressure in the
: P,
measuring cell = Prydr Pmess = Pam+ Phyar )= Pam e
p Density of fluid @ h-p
e
P9
y
Pyes = Pam + Pryar. Pges |::> Pam
<o >

2.5 Thiét bi do mirc loai phong xa
(Radiometric)

O

Phuong phap nay c6 thé do diém, do lién tuc hodc do nhidu murc chit 16ng khac nhau. Ngoai ra mot s thiét bi
ciing 6 tich hop dé do ti trong hay luu lvong khdi lwong.

Pay 1a phuong phap do khong tiép xiic vi thiét bi duoc lép dat & ngoai bdn cin do.

Thudmg duge ding trong mdi trudng cong nghiép c6 nhiét do va ép sudt lim viée rét cao, vit liéu &n mon, yéu
cau do tin cay va an toan cao,...

Gia thanh san pham rit cao.

Phuong phép nay su dung mot nguén phat phong xa phong qua khoang can do. O phia dbi dién dat 1 thiét b
GammapilotM dé thu nhén tin hiéu. Thiét bi Gammapilot M nay c6 kha nang tinh toan cac thong s6 ctia mirc chat
long

Ngu(?n phat phong xa B¢ thu nhdn va tinh todn tin hiéu

g
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2.5 Thiét bi do mirc loai phong xa
(Radiometric)

O

Gammapilot M

Gammapilot M

® ! 3% - - - -—11 Gammapilot M
@f e

2.6 Thiét bi do muc loai Radar

O

- Cam bién murc radar sir dung mot thiét bi phat va thu séng radar dit ¢ trén dinh cua bon chira. Khi phat nhimg
chiim song xuéng bé mit hru chit thi song s& phan xa lai va dugc bo thu ghi nhén lai. Thiét bi s& dua vao thoi gian
phat di dén khi thu nhan lai tin hiéu dé tinh dugc mirc ciia luu chét co trong binh chura.

- Piéu kién dé sir dung phwong phap nay do 1a luu chit phai c6 hing sé dién moi cao, vi néu hing sb dién moéi thip
thi song radar sé€ bi hép thu hét hodc di xuyén qua.

- Néu do v6i khoang cach 16n, song radar co kha nang bi phan tan lam giam d6 chinh xéc. Do d6 trong truong hop
nay ta c6 thé sir dung thém thiét bi dan song.

Ut diém:
- C6 thé do murc chit 16ng hay chit ran lién tuc ma khong tiép xic
- C6 thé do duoc mit cach ly.
- C6 d6 chinh xac cao tir

Nhuoc diém:

- Piéu kién 1am vigc gi6i han boi dai ap suit 1am viéc thip
- Khéng ding dugc cho huu chit ¢6 hing sé dién méi thip
- Gia thanh cao

07/04/2017
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2.6 Thiét bi do muc loai Radar

O

- Goi t 1a thi gian phat di va nhan lai song

Ta co:
D=c.t/2 flange:
4 reference pointof
o A AL 3 measurement
v6i ¢ 1a van toc anh sang (gaugereference L))
SSLZE.D height -GRH) ja
™y 20mA
100%
flange:
D reference point of
measurement
E (gauge reference
height - GRH)
F
L
4mA
0%

2.6 Thiét bi do muc loai Radar

Thiét bi do mirc loai Radar:

- Str dung do mirc cht long hay chat rén lién tuc ma khong tiép xuc.

- C6 d6 chinh xac cao tir Imm...10mm.

- C6 thé 1am viée trong diéu kién nhiét do tir -60°C...200°C va ap suét t6i da 12 40 bar.

07/04/2017
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2.6 Thiét bi do murc loai Radar

Thiét bj do murc loai Guide Radar:

-C6 loai que cimg hay soi ddy str dung do mitc chit 16ng hay chit rén lién tuc hay mirc chia 16p (Interface)
- Ap suét 1am viéc ti da la 40bar, khoang nhiét do 1a: -200°C...400°C

- Do chinh xac : 3mm... Smm

2.6 Thiét bi do muc loai Radar

O

Guide wave Radar level Tranmitter

07/04/2017
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2.7 Thiét bi do mirc loai siéu am
(Ultrasonics)

O

»  Phuong phép nay sir dung nguyén tic truyén séng siéu 4m trong khong gian. Dya vao thoi gian am thanh truyén
di va phan hoi tr¢ lai dé tinh muc.

- . Prosonic §
80 Fauso
0 [E]
E| A !
E
L
TR

BD: blocking distance; D distance from sensor membrane (o fluid surface; E: emply distance Fi span {full distance);
L: level: Vi volume (or massj; Qi flow

- Goi t 1a thoi gian phat di va nhan lai song

Ta cé: D=c.t!2  véicla van toc am thanh
=>L=E-D

2.7 Thiét bi do murc loai siéu 4m
(Ultrasonics)

07/04/2017
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2.7 Thiét bi do mirc loai siéu am
(Ultrasonics)

Thiét bi do muc loai song siéu am (Ultrasonic):

Str dung dé do murc chét long hay rén lién tuc ma khéng tiép xuc.
Ngoai ra con do luu luong nudc chay ¢ kénh
Ap suét 1am viéc t6i da khoan 4 bar, nhiét d6 lam viéc: -40°C... 105°C
Do chinh xac: 0.17.%...0.25%

2.8 Thiét bi do murc loai tir tinh
(Magnetic gauge)

07/04/2017
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2.8 Thiét bi do murc loai tir tinh
(Magnetic gauge)

()

Fluid Contained in this Chamber

Nguyén ly:

- Phao nam cham dugc Iip trong éng chamber

- Thuéc do s& dugc lp ¢ bén ngoai ng

- BO phan hién thi (indicator) dugc lip bén canh

thudce do.
- Khi myc chét long thay dbi thi phao nam cham

Magnetic

s& dich chuyén theo muyc chét long va s& lam cho Coupling
b phan hién thi di chuyén theo dé bao murc chét
long.
ically Sealed
Glass Tube
Calibrated Scale

2.8 Thiét bi do muc loai tir tinh
(Magnetic gauge)

O

Céu tao ciia phao tir

—— }
Float Design and Construction —
360° Our Floats are Individually Engineered for
M;G,::"c > Each Appl with the Following:

sitive Buoyancy of 75 grams
® Magnetic Ring Placed at Liquid Level

. | Level is the True Level T
. Hermetlt;;lly Sga}lﬁd, No Vents Coten P
® 360° Mag ticRing N 7=
® Coated Float (F galarﬂ‘ Tefzel, Teflon-5)

|

U Minimu{n

g—
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2.8 Thiét bi do murc loai tir tinh

(Magnetic gauge)
Available MBG Color Schemes Hermetically Sealed MBG

Assembly Diagram

{
i
B
|||§

]

N
T HERMETCALLY SEALED.
GUASS TUGE WiH WBG

= o KTEK o

S B WA B T T[T T T IT0T=

=4

Yellow / Black Red / White

2.8 Thiét bi do murc loai tir tinh
(Magnetic gauge)

Vira do mirc vira do mit phan cach Do mitc chét long

07/04/2017
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2.9 Thiét bi do murc loai chénh ap
(Difference pressure)

O

Phwong phép nay dwa vao sy chénh 1éch 4p suit dé tinh ra mie cta chit 16ng

- Don gian, dé 14p dit

- Dung dé do mic lién tuc

- Dé bi &nh huwéng béi ty trong ctia vat liéu, khong phu hop khi do cac chat 16ng dang hot
- Khoang do nho, kho st dung.

- Can cha y téi sy an mon héa chit

2.10 Thiét bi do muc loai rung
(Vibration)

O

Nguyén Iy do: 2 thanh rung déi ximg duoc kich thich boi mot tin sb cong huong, Pic tinh rung ctia n6 sé bi anh
huéng khi 2 thanh rung bi ngdp trong vat liéu rin hay dung dich 1ong. Su thay déi nay dugc ghi nhan boil thiét bi
dién tir dé kich hoat role hay cong tic.

@ . 1
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2.10 Thiét bj do murc loai rung
(Vibration)

O

Diing dé bao giéi han mac chat rin
Ap sudt lam viéc i da: 25 bar
Nhiét d6 lam viéc t6i da: 280°C

9

2.10 Thiét bi do muc loai rung
(Vibration)

Diing dé bdo gidi han mirc chét 1ong
Ap suét 1am viéc t6i da: 100bar

Nhiét d6 lam viée tbi da: -60°C...280°C
Do nhét t6i da 1a: 10000 cSt
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2.11 Thiét bi do muc loai Servo
(Servo)

O

Nguyén Iy: Thiét bi do gdm c6 1 phao (displacer) dugc gén vao dong

co servo qua cudn day. Trong qua trinh do, dong co s& quay dé dua
Displacer chuyén dong 1én xuéng.Khi di qua mit phan céch cta 2 luu
chét hay giita Iuu chat va mat thoang thi lyc cang cta diy sé& thay dbi
do d6 nhét va luc can khac nhau.

Bing céch xac dinh thoi diém Iyc cing day thay doi va sw dich chuyén
cua dispace dua vao chuyén dong cua dong co servo, co thé xé4c dinh

duge mure chat long ciing nhu mit phan cach

Middle

Density
Middle I/F

Lower
Tank Density

2. Level Sensor

O

- Thiét bi do mirc loai dén dién (conductive)

Ngodi ra con ¢6 mdt sb loai do mirc khac nhur:

- Thiét bi do mac loai laser
- Thiét bi do mirc loai séng vi ba (microwave)
- Thiét bi do mirc loai co dién (electromachanical)
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31



2. Level Sensor

O

Thiét bi do mirc loai din dién (conductive)

a2

v

2. Level Sensor

O

Thiét bi do muc loai laser

07/04/2017
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2. Level Sensor

O

Thiét bi do mirc loai song vi ba (microwave)

Diing dé bao giéi han mic chat rin ma khong tiép xic

‘Q\Heﬂ ector
|
|

Reflector

%

2. Level Sensor

O

Thiét bi do mirc loai co dién (electromachanical)

Duing dé béo gi6i han mirc chét long hay rin
C6 d9 chinh xac khoang: Scm
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THE END

O

THE END
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