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2. LEVEL SENSOR
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2. LEVEL SENSOR
2.1 Gi6i thi¢u chung: ©

- Pbi tugng do: chét rén, long, chét sét va do mat phén cach.

- Phuong phép do: thdi bot khi, chénh 4p, do hre cing, phao ndi, cong tic khoang ho, loadcell, d6 dan dién, hat
nhén, radar, RF Admittance, si€u 4m, song viba, ....

- Kiéu do: do lién tuc va do diém

Mt s6 loai thiét bi do mirc:

- 1) Thiét bi do mirc loaiphao

- 2) Thiét bi do mirc loai dién dung (Capacitive)

- 3) Thiét bi do mirc loai thity tinh (Hydrostatic)

-0 4) Thiét bi do murc loai phong xa (Radiometric)

- 5) Thiét bi do mtrc loaiRadar

- 6) Thiét bi do mirc loai siéu 4m (Ultrasonics)

- 7) Thiét bi do mirc loai tir tinh (Magnetic gauge)

- 8) Thiét bi do mirc loai chénh ap (Difference pressure)

- 9) Thiét bi do mirc loai rung (Vibration)

- 10) Thiét bi do mirc loai Servo (Servo)

2.2 Thiét bi do mirc loai phao

O

Thiét bi do mitc loai co bao gdm phao, rong roc, day do (measuring tape), va mit dong hd do. Khi phao duge
nhung trong bon chira, né duge can bang bai kha nang tr noi va luc cang cua ddy do. Day do nay dugc quan
trong mot cdi tang duoc dat ¢ bén trong dong ho do va duge kéo cang boi lo xo

Khi myc chat 1ong thay ddi lim cho phao cung thay ddi theo va thong qua 16 xo s& diéu chinh day do dé duy tri vi
tri clia phao trén bé mit cua cht 1ong. Trén ddy do c6 1 diy céc 16 c6 khoang cach déu nhau. Khi day ndy chuyén
dong s€ lam quay banh rang va lam thay d6i bg phan hién thi.




2.2 Thiét bi do muc loai phao

O

Sheave eibow

2.3 Thiét bi do murc loai diéndung
(Capacitive)

O
Do muc chét long theo nguyén ly dién dung I dya trén sy thay dbi dign dung cua tu khi mirc chat long thay dbi.
Pidu kién dé do bang phuong phap nay I3 hing sb dién moi cua luu chét phai l6n hon hing s dién méi cua
khong khi
Que do va thanh binh chira (bang vat liéu dan) gibng nhu mét tu dién. Ban khi murc chét [ong & murc thap nhat,
toan bo que do ti€p xtic véi khong khi thi ta do duge murc dién dung 1a C,, khi mtrc chat long & mirc cao nhat ta
do dugc mirc dién dung 1a Cg. Khi chat long trong binh dao dong tir mirc thap nhét (Level low) dén mtrc cao nhét
(level hlgh) thi dién dung s& thay ddi tir mirc C, dén Cg. Tadung thiét bi dé xac dinh dién dung thi ¢ thé suy ra
muc chét long chira trongbinh.




2.3 Thiét bi do mirc loai dién dung
(Capacitive)

O

-Thiét bj do mirc loai capacitive c6 thé dir dung dé do murc lién tuc
chét rin hay long, ngoaira n6 con duge st dung dé do mirc chia 16p
(interface) ding cho chét long.

- Ap suét lam viéc khoang 100 bar

- Nhiét d¢ lam viéc khoang -80°C...4000C

- D¢ chinh xac khoang0.5%

2.4 Thiét bj do murc loai thay tinh
(Hydrostatic)

O

-Nguyén Iy do thity tinh dya trén 4p suét thy finh ciia ¢t chét long, néu khéi lrgng riéng ctia chat 1ong | khong
doi, thi ap suat thuy tinh s& phu thudc vao chiéu cao cta cdt chat long.

-Do d6 dé do duge mirc chat 1ong, ta sir dung 1 cam bién dit dudi day binh chira dé do ap suét thay tinh. Tir d6 ta
tinh duoc chiéu cao cua cot chat long:

FECSIES
pg

h: chiéu cao cot chit long

p: ap sult thuy tinh cua cot chét long
g: gia the trong trudng

p: khéi luong riéng

- Nhiét 6 lam viéc khoang -400C...3500C
- Do chinh xéc: 0.075% ... 0.2%




2.4 Thiét bi do murc loai thiy tinh
(Hydrostatic)

1 Measuring diaphragm

2 Measuring element

3 Process diaphragm

g Gravitational acceleration
h Level height

Pt Totalpressure

Pam Atmospheric pressure
Phyar Hydrostatic pressure

Pmeas Measured pressure in the
measuring cell = phyqr
p Density of fluid

Poss = P+ Pryar. -~

2.5 Thiét bj do mirc loai phong xa
(Radiometric)

O

- Phuong phép nay ¢4 thé do diém, do lién tuc hogc do nhidu mirc chét long khac nhau. Ngodira mét 6 thiét b
ciing c6 tich hop dé do ti trong hay luu lugng khoi lugng.

- Payla phuong phép do khéng tiép xiic vi thiét bi dugc Eip ddt 6 ngoai bon can do.
- Thuong duge dung trong mi truong cong nghiép co nhiét do va ap suat lam viée rat cao, vat liéu an mon, yéu
cau dd tin cdy va an toan cao,...

- Gia thanh san pham rat cao.

Phuong phap nay str dung mét ngudn phat phong xa phong qua khoang cin do. O phia déi dign dat 1 thiét b
GammapilotM dé thu nhén tin hi¢u. Thiét bi Gammapilot M nay c6 kha nang tinh toan cac thong so cia murc chat
long i

Ngué‘n phat phong xa B9 thu nhdn va tinh toan tin hiéu




2.5 Thiét bj do mirc loai phong xa
(Radiometric)

O

mapﬂoi M

Gammapilot M
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2.6 Thiét bj do muc loai Radar

@,

-Cam bi{%n ml'gc radar sur d,ung mot thibt bi phét va thu song radar dat ¢ trén dinh cﬁz} bon chira. Khi phat nhitng chum
song xuong bé mat luu chat thi song s& phan xa lai va duge 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 lru chét c6 trong binh chira.

-biéu kién dé sir dung phuong phap nay d6 | lru chit phai c6 hing sé dién mi cao, vi néu hing sb dién moi thép thi
song radar s€ bi hap thu hét hodc di xuyén qua.

-Néu do v6ikhoang céch 16n, song radar c6 kha ndng bi phan tan lam gidm d6 chinh xéc. Do d6 trong trudng hop
nay ta co the sir dung thém thiét bi dan song.

Uu diém:

3 C6 thé do mrc chat long hay chit rén lién tuc ma khong tiép xuc
- C6 thé do durgc mit cach ly.

- C6 d6 chinh xéc cao tir

Nhuoc diém:

- Piéu kién 1am viéc giéi han boi dai 4p suat lam viée thip
- Khéng ding dugc cho hru chét c6 hing sd dién méi thép
- Gia thanh cao




2.6 Thiét bi do muc loai Radar

O

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

D=c.t/2
véic i van tdc 4nh sang
=L=E-D

4mA

2.6 Thiét bj do muc loai Radar

B

Thiét bj do mirc loaiRadar:

- Str dung do mitrc cht [ong hay chét ran lién tuc ma khong tiép xuc.

- C6 d06 chinh xé4c cao tir Imm...10mm.

- C6 thé 1am viée trong diéu kién nhiét d tir -600C...2000C va ap suét tdi da la 40 bar.




2.6 Thiét bi do muc loai Radar

Thiét bj do mirc loai Guide Radar:

-C6 loai que ctg hay s¢i ddy sir dung do murc chit Iong hay chat rén lién tuc hay mirc chia 16p (Interface)
- Ap suét lam viéc t6i da la 40bar, khoang nhiét do l: -2000C. ..400°C

- Bo chinh xac : 3mm... Smm

2.6 Thiét bj do muc loai Radar

O

Guide wave Radar level Tranmitter




2.7 Thiét bi do mirc loai siéudm
(Ultrasonics)

O

“Phuong phép ndy sir dung nguyén tc truyén séng siéu 4m trong khong gian. Dya vao thdi gian 4m thanh truyén di va
phan hoi trd lai dé tinh mure.

FDUSx

BD: blocking distance; D: distance from sensor membrane to fluid surface; E: empty distance F: span (full distancej;
Ls feved: Vs wolume for massi; Qs flow

- Goi't 1a thoi gian phat di va nhan lai séng

Tacé: D=c.t/2  véic I van toc dm thanh
=>L=E-D

2.7 Thiét bi do mirc loai siéudm
(Ultrasonics)




2.7 Thiét bi do mirc loai siéudm
(Ultrasonics)

Thiét bi do mirc loai song siéu am (Ultrasonic):
Str dung dé do mirc chét long hay rén lién tuc ma khéng tiép xiic.
Ngoaira con do lvu Irgng nudce chay ¢ kénh
Ap suat lam viéc t6i da khoan 4 bar, nhiét d lam viée: -400C... 1050C
B¢ chinh x4c:0.17.%...0.25%

2.8 Thiét bj do mtc loai tirtinh
(Magnetic gauge)




2.8 Thiét bi do muc loai tirtinh
(Magnetic gauge)
)

Fluid Contained in this Chambar

Nguyén ly:
-Phao nam cham dugc Iip trong dng chamber

- Thude do s& dugc Kp 6 bén ngoai dng

-Bo phan hién thj (indicator) dugc Eip bén canh
thudce do.

-Khi muc chét long thay déi thi phao nam cham
s& dich chuyén theo muc chit long va s& lam cho
bo phan hién thi di chuyén theo dé bao muc chét
long.

Glass Tube

Calibrated Scale

2.8 Thiét bj do mtc loai tirtinh
(Magnetic gauge)

O

Céu tao ciia phao tir

360°
Macneric B>
Rine

ing
alar, Tefzel, Teflon-5)




2.8 Thiét bi do muc loai tirtinh
(Magnetic gauge)

2.8 Thiét bj do mtc loai tirtinh
(Magnetic gauge)

Vira do mirc vira do mét phan cach Po mirc chét long




2.9 Thiét bj do mirc loai chénh ap
(Difference pressure)

O

Phuwong phép niy dwa vao sy chénhléch 4p suét d tinh ra méc cla chatléng

- Pon gian, dé 1&p dat

- Diing @ do muclién tuc

- Dé bj anh huwdng béity trongclavatliéu,khong phithop khido cac chatléngdanghot
- Khoangdo nhé, kho st dung.

- Can chuiy t&i sy an mon hoa chat

2.10 Thiét bi do murc loai rung
(Vibration)

@,

Nguyén 1y do: 2 thanh rung di ximg duoc kich thich boi mét tin s§ cong huéng Dic tinh rung ciia né s& bi anh
huong khi 2 thanh rung bi ngdp trong vat li¢u ran hay dung dich long. Su thay d6i nay dugc ghi nhan boi 1 thiét bi
dién tir @ kich hoat role hay cong tic.




2.10 Thiét bi do murc loai rung
(Vibration)

Duing dé bao giéi han mire chét rén
Ap suat lam vigc ti da: 25 bar L
Nhiét d6 lam viéc téi da: 2800C

2.10 Thiét bi do murc loai rung
(Vibration)

Diing dé bao gigi han mirc cht long
Ap suit lam viéc tdida: 100bar

Nhiét do lam viée t6i da: -600C...2800C
Do nhét thi da 1a: 10000 ¢St




2.11 Thiét bi do murc loai Servo
(Servo)

O

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

co'servo qua cudn ddy. Trong qua trinh do, dong co s& quay dé dua
Displacer chuyén dong 1én xuéng.Khi di qua mat phan cach ciia 2 hru
chit hay giira lru chét va mat thoang thi lyc cang clia day s& thay dbi
do d9 nhét va lyc can khac nhau.

Bing céach xac dinh thoi diém Iuc cing day thay diva su dich chuyén
cuia dispace dua vao chuyén dong cua dong co servo, c6 thé xéc dinh

duge mirc chat Iong ciing nhu mat phan céch

2. Level Sensor

@,

- Thiét bi do mirc loai din dién (conductive)
- Thiét bi do mrc loailaser

Ngoaira con c6 mot 6 loai do mirc khac nhu:

- Thiét bj do muc loai song viba (microwave)
- Thiét bi do mirc loai co dién (electromachanical)




2. Level Sensor

O

Thiét bi do mirc loai dan dién (conductive)

v

2. Level Sensor

O

Thiét bi do mirc loailaser




