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Do Iwu lwgng trong kénh hd phwong phap dap tran tng dung tram
guan trac nwéc & nwde thai cong nghiép, nbng nghiép, séng, dap...

1. Giéi thigu
Do luu lugng trong kénh ho phuong phap dap tran
1a phuong phéap do luu luong truyén théng co dién
trong lich str do luu luong, va cho dén nay van con
dugc str dung rong rdi trong cac cong trinh xu ly
nudc, tram quan tric nude thai cong nghiép, nuéc
sinh hoat, nuéc ndng nghiép, séng ngoi, dap, v.v.

O Viét Nam, trong Tiéu chudn Quéc gia c6 TCVN
8193 : 2015, d& cap dén “Po dac thiy vin - Po dong
trong kénh h¢ st dung dap thanh mong”, B Nong
nghiép va Phat trién ndng thon ciing ban hanh Tiéu
chuan nganh 10TCN 922:2006 vé& “May nong lam
nghiép va thuy loi - Po luu lugng nudc trong kénh
h bang dap tran thanh mong va mang ludng venturi
- Phan 1(a): Dap tran thanh mong”, ...

2. Khéi niém vé do lwu lweng trong
kénh hé phwong phap dap tran

Khi tim chan (tim dap) dwoc bd tri & giita hodc &
cubi duong dan nude dé nudc chay tran ra khoi dinh
cua tim chan, thi giita luu luong va myc nuéc &
thuong luu (mat bén cia tim dap) c6 mdi quan hé
nhat dinh. Po luu luong st dung méi quan hé nay
duoc goi la do luu lugng dap tran (Hinh 1).

Phuong phap dap tran 1a phuong phap dai biéu cho
do Iuu lugng kénh ho, duoc stir dung rong réi trong
cac cong trinh xtr Iy nudc, nha may, nudc thai sinh

Hinh 1 Khai niém do Iwu Iwong trong kénh hé phuwong

phap dap tran

hoat, dap, v.v.

Truéc diy thang do muc nuéc khic trén cac dap
thuong dugc doc bang mat, nhung ngiy nay cam
bién do muc nudc ty dong ngay cang duoc sir dung
nhiéu hon.

Céc cong thuc dé tinh luu lugng phuong phap dap
tran da duoc cong bd trong tiéu chuan quéc té 1SO,
tiéu chuan céng nghiép Nhat Ban JIS, tiéu chuan
Viét Nam TCVN, v.v.



3. Cam bién do mue nwéc SL-180
3.1. Lich sir phat trién

Dong may do muc nudc (phuwong phap) do ap sut
dit trong nude da dugc san xuat dua ra thi truong tir
nam 1956, va san pham di dugc dén nhan néng hau
lién tuc trong trong suét chiéu dai lich s hon 60 nim
qua. Theo da tién bo cua khoa hoc k¥ thuat, da co
nhitng cai tién khong nging, va phét trién nhiéu
model khéc nhau thich hop cho nhiéu ap dung thuc
té. Pham vi tng dung rit rong rdi nhu c6 thé ding
nhu mot may do luu luwong dong chay hay may do
chénh léch muc nudc, ...
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Hinh 2 C4u hinh du do muc nwéc SL-180C

Bit dau vao nam 1956 khi Cuc cip nudc Thanh phé
yéu cau nghién ctu va phat trién thiét bi do muc
nuéc, dua dén viéc phét trién mot dau do myc nuéc,
bao gom hop xép, 10 xo, bo bién ap vi sai.

2

3.2. Nguyén ly hoat dong

» Nguyén ly do mure nwéc diu do SL-180C
Nguyén ly hoat dong va cau hinh dau do myc nudc
SL-180C c6 thé dugc miéu ta don gian trong Hinh 2
va Hinh 3. Khi &p luc cua &p suat cot ap tac dung Ién
vat dan hoi (hop xép va 10 xo), ching sé& bi nén lai
va bién dang theo &p lyc, va luc dan hoi caa ching
can bang tai mot vi tri nhat dinh (khong doi), va do
chuyén dich co khi caa 18i (theo dudng thing doc
theo truc trong cudn day) dugc chuyén doi thanh tin
hiéu dién bang mot bo bién &p vi sai, va truyén dén
may ghi.

Mot soi cap rong da duoc sir dung dé diéu chinh can
bang su khac biét giira &p suat khi quyén (trén mat
nudc) va ap suat cam bién (o trong nudc)

San pham dugc dit tén 1a “may do muc nude phuong
phap do 4p suat dit trong nudc” (FIAE S ZIKNL
&, Submersion Level Detector), day la san pham
dau tién logi nay & Nhat ban.

Hinh 3 So dé nguyén ly du dd muc nuéc SL-180C



Trong Hinh 3, dinh nghia cac lugng vat Iy nhu sau :
X : Do chuyén dich cua hop xép

Po: Ap suit khi quyén

o : Mat d6 dung dich (nudc)

A : Dién tich chju &p suat

K : Hing s6 két hop cua |0 xo va hop xép

Thi &p suat cot nudc (cot &p) P 1a

P=pH

va ¢6 tuong quan nhu sau :
(Po+p H) A=KkX + PoA

Tt hai phuong trinh trén, tinh duwgc muc nuéc H
H=X(k/pA)

» Nguyén Iy hoat déng ciia bd bién ap vi sai

" o1 p A
cudn so cap / cudn thar cap

W

Hinh 4 So' d6 nguyén ly hoat déng bé bién ap vi sai diing

trong d4u do muc nuéc SL-180C

B bién ap vi sai (DT: Differential Transformer)
thudng dugc sir dung nhu mot cam bién dé do dich
chuyén co hoc. P 1a mot cam bién do d6 dich
chuyén bang cach st dung cam tng dién tir. Nhu
trinh bay trong Hinh 4, bo bién ap vi sai bao gom
mot 16i, mot cudn day so cip va hai cudn thir cap.
Hai cuon thir cap mac néi tiép nhau véi cac cuc (ddi)
nguoc nhau, & hai phia ctia cuon day so cip, va mot
16i chuyén dong (dich chuyén) theo duong thang doc
theo truc trong cac cuon day. Khi dua dong dién vaéi

dién ap xac dinh vao cudn so cip, s& tao ra trudng

dién tur, theo dinh luat cam ing Faraday truong dién
tir tao ra dong dién cam wng & cac cudn thi cap.
Kich thich cudn so cdp véi mot tin hiéu dong dién
s6ng tam gi4c tan s6 khong thay ddi, s& gay (tao) ra
mot tin hiéu vi sai ty 1€ (twong (ng) vai vi tri 161, &
dau ra cua hai cuon thir cép.

Tin hiéu vi sai AC nay duoc chinh luu dong bo Vi
tin hiéu kich thich (qua hop néi day hoic bo chuyén
d6i) va lugng dich chuyén duoc phat hién duéi dang
dién &p DC.

» Dic trung cia b bién &p vi sai

Dic trung cua bo bién &p vi sai 1a kha niang chong
sét rat tot so vai cac loai cam bién do muc nude khac,
Vi néu xét vé phuong dién sir dung linh kién dién thi
nd chu yéu chi la day dan dién, nén c6 st chiu dung
dién ap va cudong do dong dién rat 16n so véi phuong
phap ban dan.

3.3. Tinh niing va Pic trung cam bién do
Mure nwéc SL-180C

» Dic trung ciia cam bién SL-180C

C6 thé d& dang do muc nuéc cua cac hd chua, bé,
dap, kénh thoat nudc, cong, giéng lay nudc, cong
thoat nuéc, bé chira nude thai, song, V.v.

Cam bién do muc nuéc cd kha nang chong ban va
c6 kha ning chong sét rat tot.

C0 céac dac trung

1. Bo tin cay cao, do ludong 6n dinh, do chinh xac
cao + 0,2%, tudi tho lau dai. Thoi gian bao hanh 5
nam

2. CO6 thé dap ung yéu cau cung cip loai cap lam
bang vat liéu than thién véi moi trudng.

3. Thao tac dé dang, dé cai dit trong nudc, dé bao tri
va kiém tra. C4 thé thao roi va sira chira tai chd.

4. Cac mach dién tir chinh co6 trang bi sin mach
chéng sét.



5. Chdng nhidu tét. Bo chuyén ddi dugc tich hop voi
bo céch ly Opto, nhu mét bién phap chdng nhiéu,
céch ly tin hiéu vai cac nguon nhidu qua Opto.

6. Bién &p vi sai c6 cac dic diém sau:

(1) Rt c6 hiéu qua trong viéc chdng “nhiéu dién” tir
bén ngoai. Pic biét duoc thiét ké dé chong “sét cam
g dién tir”, va tinh nang khodng bi suy giam do sé
lwong sé lwong 1an bi “sét cam ung dién tu”.

(2) Vi sir dung phuong phap cam tng dién tur khong
tiép xdc dé phét hién su dich chuyén cua I8i, nén kha
nang chéng lai tic dong co hoc (va dap) cao va co
d% bén cao.

» Thong sb ky thuat cia cam bién SL-180C
Hinh 5 1a ngoai hinh, Hinh 6 Ia so d6 kich thudc,
Bang 1 la thong sb k¥ thuat ¢au do myc nuéc SL-
180B va SL-180C, Hinh 7 1a so d6 kich thuéc hop
ndi mach di¢n JB-483M.
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SL-180B

Hinh 5 Ngoai hinh dau do mue nwéc SL-180B va SL-

180C (dung trong méi trirong nwéc thai)
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Hinh 6 So dé kich thwéc dau dd mue nwéc SL-180B/C

132

Indicator

Inlet for
transmission cable

($10.5~12.5)

Air inlet /

Inlet for hollow cable( 4 12) mm

Hinh 7 So dé kich thuéc hdp ndi mach dién JB-483M

Bang 1 Thoéng sé ky thuat SL-180B/C, JB-483M

Measuring range Range selectable from 0-0.1 mio O -40m

Accuracy +0.2% of span (+0.5% in the case of 0 - 0.8 m)

Temperature characteristic | =0.015%/°C of span (£0.05%/°C in the case of O - 0.8 m)

Detector : =10 to 50°C (no freezing allowed)
Junction box : -5 to 60°C
(Guaranteed Indicater operating range : 0 to 50°C)

Operating
temperature range

4 1o 20mADC (2-wire type)
Allowable load resistance : 3900
(at power supply voltage 24V)

Output signal

3 m when maximum measurement value is 0.8 m or less
12 m when maximum measurement value is more than
0.8mandupto3m
45 m when maximum measurement value is more than
3mandupto40m

Allowable overload

10 kV (lightning protection circuits built in power supply

|| LE EeEEiE and output sections)

Detector : Type 316 stainless steel

| b Junction box : SMC resin
M| cntie e Quter diameter : 12 mm
Jacket : heat-resistant vinyl sheath
i i Wire qiamclcr 3 mm )
: Material : Type 316 stainless steel
SL-180B Detector : approx. 2.5 kg
| Weight SL-180C Detector : approx. 3.2 kg

Junction box : approx. 0.9 kg

Power source DC16.2 to 30V




4. Pic trung bdé hoan chuyén muc

nuwoc / luwu lwong HQC-630A

B6 hoan chuyén muc nude / luu lwong HQC-
630A tich hop mach dién CPU, kha nang hoat
d6ng nhu mot may tinh, tin hiéu dau vao (cot ap
thay luc) duoc tinh toan ra luu lugng theo cac
codng thire tuan tha tiéu chuan qudc té 1S0, JIS,
v.v. T4t ca cac cai dit qua twong tac than thién vi
vay 6 thé thuc hién ngay 14ap tuc tai hién truong.

Trang bi tat ca cAc chiic nang can thiét cia mot
may do luu lugng, co cac dau ra nhu luu luong
tac thoi va tong luu lwong, dudi hinh thac tin
hiéu analog 4-20 mA, tin hiéu xung (pulse) c6
thé duoc két ndi dén thiét bi bén ngoai. Ngoai ra
con ¢0 cac chirc nang nhu chon lya bo loc tin
hiéu, v.v.

Vi dau do muc nudce st dung bién &p vi sai, hop
néi mach dién va bo chuyén doi tich hop mach
chéng “sét cam tng dién tir”, nén kha ning
chdng “nhiéu dién” tir bén ngoai rat tét, dac biét
dugc thiét ké dé chéng “sét cam ung dién tir” nén
tinh nang khong bi suy giam do s lan b sét.

Béng 2 Thong sé ki thuat bé hoan chuyén HQC-630A

liem Weir 'l ype Parshall Flume
Measurcment MIN: 1.08 - 15.6m’th MIN: 3~ 194m’h
Range MAX; 288~40260m’/h MAX: 357 - 14220m’h
Overall —0.6% of SPAN (Device only) +0.6% of SPAN (Device only)
Aceuracy
Triangular weir, Rectangular weir, and Full Parshall Flume
Type Width Wer (JIS B7553)
90° Triangular weir (Strickland)
Current Ouiput DC4 - 20mA (Allowable load resistance 8500)
Output Tailure Output No-power connection point signal (AC200V 1A max)
Integrated Pulse | No-power connection point signal (AC200V 0.12A max)
Oulput Pulse ON Time about 200ms (Choosable 50, 100, and 200ms)
ACES ~ 242V 50/60Hz
Power DC21.6 ~ 264V (Fuse rating AC250V 1A (3 2x20mm)
About 6W
Usable Converter: 0 - 350C
Temperature
Weight Converter: Type 11QC-630_  About 1.3kg

FUSE 1A
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Hinh 9 So dé kich thuéc bd hoan chuyén HQC-630A
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Hinh 10 So dé két néi tin hiéu bd hoan chuyén HQC-
630A
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4.1. Cong thire tinh luu lwong trong kénh 4.2, Cac lwu y khi thiet ke lwu lwgng trong

p tran

a

kénh hé phwong phap d

p tran

a

hé phwong phap d

Béng 3 Bang tom t&t cong thie tinh luu luong trong kénh  Bang 4 CAc luu y khi thiét ké lvu luong trong kénh hé

phuong phép dap tran. (Pé nghj tham khdo JIS B 8302,

hé phuwong phap dap tran

v.v. dé biét thém chi tiét)

Triangular / Rectangular Weir
L

Full Width Weir
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5. Két luan

Phuong phéap dap tran 1a phuong phap dai biéu cho
do Iuu lugng kénh ho, duoc stir dung rong réi trong
cac cong trinh xt ly cp thoat nuéc sinh hoat, néng
nghiép, nuéc xur ly cdng nghiép, sudi, séng ngoi, hd
chua, dap, v.v. Hé thong do luu luong kiéu dap tran
cua hdang JFE Advantech véi @6 chinh xac cao, hoat
dong 6n dinh, hop ndi mach dién, bo hoan chuyén
muc nudc / luu lwong HQC-630A cd tich hop hoan
bi mach chéng nhiéu va chdng sét cam tng dién tir.
Cam bién do muc nuéc SL-180C dé dang cai dit va
bao tri, c6 kha nang chiu dung dugc hoan canh bun
lay d3 dugc don nhan nong hau, s dung trong hau
hét cac co quan quan ly, nha may xt 1y nudc thai cac
thanh phé ¢ Nhat Ban, lién tuc trong sudt chiéu dai
lich str hon 60 nam qua Vi hoat dong on dinh, bén bi
lau dai./.
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