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Nghién ciru va phat trién cdm bién do néng do bun

phwong phap anh sang tan xa kép

1. Boi canh nghién ctru

Theo d&i va kiém soat nébng dé bun 1a vé cuing
quan trong dé nang cao hiéu qua x ly bun va
X ly nwédc trong cac cong trinh thoat nwérc,
nham muc dich ti wu hda néng dd hoa chat va
4n dinh hoat ddng. Do d9, thiét bi do ndng dd
bun cé do tin cdy cao cang ngay cang tré thanh
nhu ciu cap bach.

Céc thiét bi do nébng dé bun hién cé trén thi
trwong do bang cac phwong phap khac nhau
nhw siéu am, quang hoc va vi song. Cé thé noi
hién nay cac may nay cé nhiéu han ché, vé
nhiéu khia canh nhv anh hwdng mau bun, cla
bam dinh va bot khi, vé kha nang béo tri, vé gia
ca, vé pham vi dai do néng dd, cling nhw yéu
cau dau ra lién tuc thdi gian thwe,...mdc d6 hai
long clia ngudi st dung con thap va nhiéu van
dé can giai quyét.

JFE Advantech da nghién clru va phat trién loai
may SD-50 m&i, tan dung loi thé cia phwong
phap quang hoc do néng dd bun, it bi anh
hwéng bdi bot khi, c6 thé do lién tuc pham vi
dai do rong tr ndng do thap dén cao, déng thoi
cling da cai thién anh hwdng mau cua bun va
cac van dé két dinh bun.,

2. Nguyén ly do
May do mat dé bun nguyén ly “anh sang tan
xa song kép” (Dual Scattered-Light Density

Meter) SD-50 la cdm bién do mat do bun cé
nhiéu ngudn anh sang cla soéng kép (hai buwéc
séng), cé thé ty dong hiéu chinh anh huéng
ctia mau bun bang cach tan dung sy khac biét
twong quan cla cac dac tinh nhan anh sang
cho méi buwdc song.

Vé&i k§ thuat nay co thé do véi do chinh xac cao
ngay ca khi mau bun thay ddi mét chat hoi
chuyén sang mau den, do sy bién ddng cla
phan bd lwong bun dén tlr nhiéu ngudn khac
nhau, hién twgng thwdng xay ra trong nha may
tap trung x& ly bun thai.

Ngoai ra, ngay ca trong trwdng hop bun den
nhw bun tiéu héa (digestive sludge) , dwgc cho
la khéng thé do bang phwong phap quang hoc
théng thuwong sir dung mét ngudn anh sang duy
nhét, sb liéu dau ra cia SD-50 6n dinh véi dod
chinh xac cao.

Pay ciing la 1an dau tién & Nhat Ban chirc nang
va tinh nang nay dwoc nghién ctru va ap dung
vao may do néng dd phwong phap quang hoc.
Thém vao d6, nh& co cdu cdm bién sang tao
dac biét cé thé st dung trong tinh huéng bun
thd co dadc voi dé két dinh manh ma khéng bi
anh hwéng. (Hinh 1).

Hai loai tia héng ngoai gan (near-infrared) A, B
v&i cac budc song khac nhau duwoc chiéu truc
tiép tr cap quang (fiber) & dau do dén ddi twong
bun can do, va anh sang tan xa phan xa ti bun



dwoc nhan lai b&i cap quang, sau d6 dwoc
chuyén thanh tin hiéu dién (Hinh 2).

Cwong do clhia anh sang tan xa phan xa cé dac
tinh twong quan xac dinh b&i ndng d6 va mau
bun twong rng. Cac dac tinh ciia cwo'ng dé anh
sang tan xa nhan dwogc khac nhau tuy thuéc
vao buwdc séng clia anh sang, vao mau bun
sang hay den.

Néu tw déng hiéu chinh &nh hwéng cla mau
bun béng cach lgi dung sw khac biét trong cac
dac tinh twong quan, c6 thé lam gidm bét anh
hwéng do sw thay ddi mau bun 1én két qua do
néng doé (Hinh 3).

The detector section irradiates two types of near infrared rays (A and B) from the end of the
emitting optical fibers, receives the scattered light reflected from the sludge in the receiving
optical fiber and converts it to an electrical signal.

Hinh 2 Nguyén Iy va cau tric cdm bién do mat d bun
hon hop ngudn hai budc séng tan xa anh sang

A
B (Light sludge)

(Dark sludge)

Scattered light(Intensity)

Sludge density

The scattered light intensity of the received light is determined by the density and
celor of the sludge for each wavelength of the light. SD-50 reduces the influence of
the sludge color through automatic correction using the difference of the correlation
characteristic.

Hinh 3 Cuwong dé anh sang tan xa thu nhan, dwoc xac
dinh b&i méat dé va mau séc cua bun déi véi méi budc
séng cla anh sang. May nay cé chirc nang lam giam
thiéu dnh hudng ctia mau bun théng qua hiéu chinh tw
dong bang céch st dung sw khéc biét cua dac tinh
twong quan.

3. Thir nghiém kiém chirng

» Thr nghiém so sanh tinh nang

Tién hanh mot thtr nghiém thay déi ndng do bun
bang cach thém nwdc sach, theo trinh tw st
dung 03 (ba) loai bun c6 trang thai va mau séc
khac nhau, Hinh 4, 5, 6 la cac do thj so sanh sb
liéu ndng d6 bun phan tich thi céng vdi sé liéu
do bang may do phwong phap anh sang tan xa
séng kép va do bang may do phwong phap anh
sang tan xa don truyén théng.

Dbi v&i loai bun mau hoi sdng (slightly light-
colored sludge), khéng chi sb liéu ndng dd bun
do bang phuwong phap anh sang tan xa séng
kép ma ca loai anh sang tan xa don cling co
tuyén tinh (linearity) tét, va rat phu hop véi sb
liéu ndng do phan tich thi céng.Trwdng hop
nay twong (rng v&i cac loai bun I&ng ban dau
ndi chung, bun thdng dw, bun héi lwu va bun ¢co
dac (Hinh 4).
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Hinh 4 D6 thj so sénh trurong hop loai bun mau hoi séng
(slightly light-colored sludge)

Bun cd d&c dang trong qua trinh thdi riva 13 loai
bun twong déi mau den. Théng thuwong, nd
twong rng voi mirc bun dwoec goi la bun den
(nhwng khéng thudc loai bun tiéu héa) trong cac
nha may tap trung x& ly bun thai. Sb liéu do
bang may do phwong phap anh sang tan xa
séng kép co tuyén tinh tét, trong subt dai do tw
ndng do cao dén ndéng dd thap, va dd chinh xac
gan nhu twong dwong véi sb liéu ndng do phan
tich tht céng, va khéng tim thay anh huéng (tac
ddng) ndo clia mau bun. Trong khi d6, ndng d6
do bang phwong phap anh sang tan xa don cé
tuyén tinh kém, néu ndng dd I&n hon 0,5% thi
sai s6 tré nén I&n va can thay dbi dwdng (cong)
hiéu chuén va gia tri hiéu chinh (Hinh 5).

Vi bun tiéu héa 1a mét loai bun khd den, néng
doé bun do bang phwong phap anh sang tan xa
don tr&@ nén gan nhw bao hoa khi vwot qua
0,4% va khéng thé duwoc sir dung nhw mét dung
cu do lvdng.

Trong khi dé néng d6 bun do bang phuwong
phap anh sang tan xa soéng kép co tuyén tinh
t6t va gan nhu twong duwong véi gia tri nébng do
phan tich tht cdng vé dd chinh xac, va khéng
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Hinh 5 Dé thj so sénh trurong hop loai bun mau hoi den
(slightly black sludge)

Trong khi dé néng dé bun do bang phuong
phap anh sang tan xa séng kép co tuyén tinh
tét va gan nhu twong dwong vai gia tri ndng dé
phan tich thi cong vé do chinh xac, va khang
thdy chju anh hwéng (tac ddng) cla mau bun
(Hinh 6).
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Hinh 6 D6 thj so sanh truong hop loai bun mau den
(black sludge)

thdy chiu anh hwéng (tac déng) cla mau bun
(Hinh 6).



» Hiéu qua chéng bun bam dinh

Hinh 7 (khung bén phai) cho thay tinh trang bun
bam dinh vao dau do khi do bun tw ¢ dac bang
trong lwc (tw chay) sau khi str dung moét tuan 18,
trong trwong hop nay khéng st dung bét ky co
céu nao dé lam sach dau do bang nuéc.

Loi dung dac diém bun khéng bam vao bé mét
va cham, cam bién duwoc bd tri theo huwéng
dong chay clia bun dé nang cao hiéu qua tw [am
sach va giam anh hwéng (tac dung) bam dinh
cla bun. Hinh 7 minh hoa céu truc tw 1am sach
va giam anh hwdng bam dinh cta bun.

Sludge accumulates on the
downstream face

Detector
( Lt raceiving/ight amittiney
aptioal fiber face

Sludge does not adhere on the
upstream face

Appearance of detector after approximately one week of
continuous measurement of gravity-concentrated sludge

Hinh 7 So d6 minh hoa céu tric tw lam sach va gidm &nh
hwéng bam dinh cta bun. Hinh chup thuc té tinh trang
bun bam dinh vao déu do sau khi st dung moét tuén 1é
(khung bén phai)

Néu thém vao dé co ciu tw lam sach bang
nwdc ty dong (option) thi hiéu qua ngan ngira
sy bam dinh ctia bun dwgc nang cao hon nira
va kéo dai thém thi gian khéng can bao dwéng,
giam thiéu chi phi cho viéc bao tri.

» Kiém chirng thwe dia do bun tiéu hoa
Hinh 8 cho thay hién trudng I&p d&t dé do ndng
dd bun tiéu hoa.

Hinh 9 1a d6 thi so sanh sé liéu ndng dd bun tiéu
héa phan tich thi cong véi sb liéu do bang may
do phuwong phap anh sang tan xa song kép
trong khoang thdi gian 6 thang. Sy thay dbi

4

néng dd 0,3% do 6n dinh trong thoi gian dai.
Hinh 10 I& @6 thi so sanh sb liéu dao déng néng
do bun tiéu héa phan tich tht cong véi sb liéu
do bang phwong phap anh sang tan xa séng
kép. Két qua cho thdy sw dao doéng (thay dbi
ndng dd nhanh chéng) khodng 1% dwoc SD-40
do chinh xac.

Automatic detector cleaning system| | Digestive sludge pipe

SD-40 detector

Hinh 8 Hién truong I8p dat do néng do bun tiéu héa

Sludge density
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Hinh 9 D6 thj so sénh sé liéu nbng d6 bun tiéu hda phéan
tich tha céng véi sé liéu do bang phuong phép énh sang
tan xa song kép khoang thoi gian sau thang.



Sludge density
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Hinh 10 Pé thj so sénh sw dao dong (thay déi nbng dé
nhanh chéng) khodng 1% dwoc SD-40 do chinh xac

4. Tinh nang, thong so, cai dat
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Hinh 13 Man hinh hién thj trén b6 chuyén déi CV-50,
than thién va dé dang str dung (4 hinh trén la khi cai
dat, hinh dwéi cang la khi do)

Hinh 11 Nhikng vi tri thuong duwoc chon dé Idp dat méay
do ndng do bun trong chudi xtr ly bun thai hién truong



Bang 1 Théng sé ky thuat SD-50

B SD-50 Detector

Measurement system Dual scattered-light system

Detector structure Direct-contact fiber optic system

Measuring range 0to 8% (Standard) *

Measuring accuracy +2% of full scale (for sludge other than black sludge)
(Repeatability) =5% of full scale (for black sludge)®

0.03m/s or higher (for sludge other than black sludge)

Measurahle flow speed P
0.30m/s or higher (for black sludge)

Operaring temperature -5t0 60°C  (No freezing alloowed)
Detector water pressure
. 1Mpa
@ 4x619 resistance
< o \ Material SuUS316
° 8 g D Weigh — 3
3| 5 i eight Approx. 4.4kg (including 10m cable )

1:Please contact us for other measurement ranges.
2:Recommended value for black sludge equivalent to digestive sludge.
3:Maximum cable length is 50m.

285
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Bang 2 Théng sé ky thuat CV-50

B CV-50 Converter

Mounting method * Mount to 2 pole or on a wall

Material Casing Aluminum die cast (ADC12)  Panel acrylic
Casing Munsell N4 equivalent

Color
Panel Munsell 5PB6/8 equivalent

Weight Approx. 3.8kg (Converter main unit only)

Power supply 90 to 264VAC,50/60Hz

Power consumption Approx. 15W ?

DC 4 to 20mA (1 channels)

Analog output
& ot Density output

Allowable load resistance 8000 or less

. 5 Photocoupler insulation input
External control contact input (built-in power supply :24YDC.5mA)

4 . OO 0 Control output (AC OUT)
AC voltage output * (Allowable load 200VA or less)

N Cleaning output X
MENU BUTTON GLEAMING BUTTON & outp Contact output (Cleaning)

ON a contact ° (contact rating:240VAC,1A)

Seliod ; . Detector/converter intercommunication error failure
elf-diagnosis function ” .
detector failure parameter

a contact, b contact selection

Alarm signal output (2 points,contact rating:240VAC,1A)
Density alarm
Failure signal cutput ¢ contact (contact rating:240VAC,1A)
Display Touch panel type liquid crystal display (with backlight)

Built-in lightning protection circuit
Lightning protection power supply section = 10kY
Current output section +10kV =+ bkV

Operaring temperture range -10 to 55°C

240 Protection level P66
?;g axplt 137 The following options are available separate,please
F—Fi)'j ﬁ 127 Options contact us for any details.
& & gf/_ ] (sold separately) - Converter stand -+ Converter mounting bracket and
| 50A pole mounting U-bolts

=7 1:Converter mounting bracket are provided with the product. Converter stand |

converter mounting bracket and 50A pole mounting U-bolts are sold separately.
% g § Z2:When the solenoid valve ot the detector connection pipe is operating, it is 3bW or
less.
% 3:Concentration display during pump stop, concentration signal hold, detector
8 | automatic cleaning linked to pump stop (a contact, b contact selection)

hia & ] 4:The AC voltage output to the sclenoid valve control output for cleaning the detector

is equal to the power supply voltage.

Unless otherwise specified, the operating voltage of the solenoid valve attached to the
connection pipe will be AC100V 50/60Hz.

Hinh 15 Bé Chuyén dé[ CV—50 va so dé kich thuoc 5:It operates at the same timing as the control output of the cleaning output.
6:For details,see the instruction manual.



Cv-50

SD-50
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-D -A
+V +TST
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a
(no-voltage) —lIr -9-1

EXT.control -z‘
External control signal — N

, [ o]
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Hinh 16 So dé két ndi tin hiéu bé chuyén déi CV-50

5. Két luan

May do ndéng dé bun phwong phap “anh sang
tan xa song kép” SD-50 co thé do bun den mét
cach 6n dinh va chinh xac, trong khi may do
bang loai anh sang tan xa don théng thwong
khéng thé do dworc, thém vao dé khéng can bao
tri trong thoi gian dai ngay ca dbi véi bun co két
dinh manh.

Nhirng kiém chirng thir nghiém tai hién truéng
va nhirng kinh nghiém st dung tai cac nha may
tap trung x& ly bun thai chirng td6 may SD-50 cé
thé do lién tuc ma khong bi anh hwéng bai bot
khi va dé& bao tri. C6 thé noi ddy la mét san
pham ly twéng, cé kha ning tré thanh tiéu
chuan cho phwong phdp quang hoc dé do
néng dé ban thai, (’ng dung trong 1anh vwec xt
ly nwéc thai hién dai dap rng xu hwéng cach
mang cong nghiép 4.0./.



