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1. Kiém tra khi nhan thiét bj.
May do dé ban MW 170 duoc giao trong hdp va cung kém véi:
e Dién cuc 4 vong do MA814DB/1 EC/TDS/NaCl/Nhiét d6 voi dau két ndi DIN va
cap dai 1 mét (3.2 feet).
e Gia do dién cuc MA9315
e 12 VDC adapter
e CépUSB
e Chtng nhan chét lugng
e Hudng dan st dung
2. Tong quan thiét bi.
MW 170 12 mdt may do dé ban nho gon va linh hoat c6 thé do 1én dén 4 tham s khéc
nhau: EC, TDS, d§ mén (theo PSU, g/L, %NaCl) va nhiét do.
Céc ché d6 hoat dong chinh 1a cai dat, hiéu chuén, do va ghi dir lidu.
e Man hinh LCD dé doc
e Tinh nang tu dong tat kéo dai tudi tho pin
e Tat ca cac phép do c6 thé duoc bu nhiét tu dong (ATC), hoic thu cong (MTC) véi
mot hé s6 bu nhiét c6 thé duge chon boi nguoi dung. Bu nhiét c6 thé duoc tat
(NO TC) néu gia trj d6 dan thuc té duoc yéu cau.
e Tinh nang tu chon thang cho ca hai phép do EC va TDS tu dong cai dat do phan
giai pht hop nhat cho méu thu.
e Khong gian luu trit kha dung 1én dén 1000 ban ghi
e Dit lidu ghi c6 thé duoc xut biang cap USB
e Phim GLP chuyén dung dé luu va goi lai dit liéu trén trang thai hé thong
3. Pac tinh ky thuat.

EC 0.00 dén 29.99 pS/cm

30.0 dén 299.9 pS/cm

300 dén 2999 uS/cm

3.00 dn 29.99 mS/cm

30.0 ¢én 200.0 mS/cm

Lén dén 500.0 mS/cm d6 dan tuyét dbi **

TDS (véi hé 6 0.5) | 0.00 dén 14.99 ppm (mg/L)

15.0 dén 149.9 ppm (mg/L)

Thang do 150 dén 1499 ppm (mg/L)

1.50 dén 14.99 g/L

15.0 dén 100.0 g/L

Lén dén 250.0 g/L TDS tuyét d6i **

Lén dén 400.0 g/L TDS tuyét ddi ** (v6i hé s6 0.8)

Do min 0.0 déq 400.0 % NaCl
2.00 dén 42.00 PSU
0.00 dén 80.00 g/L

Nhiét do -20.0 to 120.0 °C (-4.0 to 248.0 °F)




EC
Do phan
giai

0.01 puS/cm
0.1 uS/cm

1 uS/cm
0.01 mS/cm
0.1 mS/cm

TDS

0.01 ppm
0.1 ppm
1 ppm
0.01 g/L
0.1 g/L

0.1% NaCl
0.01 PSU
0.01 g/L

Nhiét do

0.1°C (0.1 °F)

b6 chinh | EC
xac (25°C

+1% gia tri doc; (£0.05 pS/cm hodc 1 s, tiy cai
nao 16n hon)

/ 77°F) TDS

+1% gia tri doc; (£0.03 ppm hoic 1 sd, tiiy cai ndo
16n hon)

b6 man

+1% gia tri doc

Do chinh xac nhiét do *

+0.5 °C (£0.9 °F)

* Cac gidi han s& giam theo gi6i han thyc té ctia cam bién.
** Gi tri d0 dan tuyét ddi (hodc TDS) la d6 dan (hoic TDS) khong c6 bu nhiét.

9 EC/TDS
Hiéu chuan

Hiéu chuan hé s6 don Cell dung 6 chuén:

84 uS/cm, 1413 pS/cm, 5.00 mS/cm, 12.88 mS/cm,
80.0 mS/cm, 111.8 mS/cm

Mot diém offset: 0.00 pS/cm

Do min

Mot diém v6i dung dich chuan d6 midn MA9066

Bu nhiét

ATC —tu dong

MTC — thu cong

—20 dén 120 °C (—4 dén 248 °F)
NO TC — khong bu nhiét

Hé s6 nhiét d6 dan

0.00 dén 6.00 % / °C (EC & TDS)
Gi4 tri mic dinh: 1.90 % / °C

Hé s6 TDS 0.40 dén 0.80
Gia tri mac dinh: 0.50
T6i da 1000 ban ghi (luu trit trong 1én dén 100 16)
Bo nhé Theo nhu cau 200 ban ghi
Khi 6n dinh, 200 ban ghi
Khoang thoi gian 1000 ban ghi
Két n6i PC 1 cong micro USB
Ngudn cung cap 12 VDC adapter (kém theo)
Pin C6 san bén trong

Dung lugng pin

8 gid




Mai truong

0 dén 50 °C; t6i da RH 95%

Kich thude

230x 160 x 95 mm (9.0x 6.3 x3.7”)

Trong lugng 0.9 kg (2.01b.)

Pac tinh k¥ thuat cua dién curc.

Thang nhiét o

0 to 60 °C (32 to 140 °F)

Cam bién nhiét do NTC10K
bién cuc EC Kiéu 4 vong do Thép khong ri
MAS814DB/1 Dau két ndi DIN, 7 chan
Than ABS
Kich thudc Téng chiéu dai: 140 mm (5.5")
Phén chu dong: 95 mm (3.7")
@ 16.3 mm (0.64")
Chiéu dai cap 1 m(3.2ft)

4. Cac chirc ning va mé ta man hinh.
Mat trueéc MW170

1. Man hinh LCD

2. Phim ESC, dé thoat khéi ché d6 hién
tai

3. Phim RCL, dé goi1 cac gia tri da luu tur
bo nho

4. Phim SETUP, dé vao ché d¢ cai dat

5. Phim LOG/CLEAR, d¢ luu gia trj doc
hodc dé x6a hiéu chuan hodc by nhd

6. Phim ON/OFF

7. Phim diéu huéng menu A V¥, chon cac
tham s cai dat va cac dung dich chuén

8. Phim RANGE/®, dé chon céc tham s
cai dat va chuyén giira cac don vi do.

9. Phim GLP/ACCEPT, dé vao ché d¢
GLP hodc xac nhan cac chon lya.

10. Phim CAL/EDIT, dé nhép/sira chita
cac cai dat hiéu chun, sira chira cac thiét
lap
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Mait sau MW170

1. L6 cAm micro USB
2. L6 cam USB kiéu A
3. L6 cam ngudn

4. Két ndi dién cuc DIN

Mo ta man hinh MW170

. Chi béo on dinh

. Thong tin trang thai

. Trang thai két n6i USB

. Céc thé ché do

. Ky hi¢u dién cuc

. Th¢ LOG

. Th¢ ACCEPT

. Dong LCD tht 3, ving tin nhin
. Pon vi do

10. Dong LCD thtr 1, cac gia tri do
11. Cac phim miii tén
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12. Pon vi do, trang thai bu nhiét (NO TC, MTC, ATC)

13. Bon vi nhi¢t do
14. Dong LCD thur 2, gié tri nhiét do
15. Bon vi do, cai dat TDS

2. EC/TDS.
2.1 Chuén bi.

D06 mdt lugng dung dich chuan d6 dan vao cac coc sach. Bé gidm thi€éu nhiém chéo, dung

2 coc: 1 dé rira va 1 dé chuan.



Luu y: khi may dugc mo, né sé khoi dong do véi thang do da chon trude d6 (do dan,
TDS hoac d6 man).
2.2 Hiéu chuén.
Huéng din chung.
Dé c6 do chinh xac tdt hon nén hiéu chuin thuong xuyén. Dién cuc phai dugc hi¢u chuén
khi:
e Khi thay moi
e Sau khi thir mau c6 an mon
e Khi can d6 chinh xac cao
e Néu “NO CAL” duoc hién thi trén dong LCD thir 3
e Itnhat11an/ 1 tuan
Trude khi tién hanh hiéu chuan:
e Panh gia dién cuc c6 bi v& hay tat nghén.
e Ludn dung dung dich chuan EC méi co gia tri gan v6i mau duoc do. Chon céac
diém hiéu chuén 1a 0.00 uS cho offset va 84 uS/cm, 1413 pS/cm, 5.00 mS/cm,
12.88 mS/cm, 80.0 mS/cm, 111.8 mS/cm cho slope.

Dé vao ché d¢ higu chuan EC:

1. Dung cac phim A ¥ dé chon thang EC va nhan CAL/EDIT. Khi gi tri doc on dinh va
gan voi gia tri chuan da chon, cac thé STD va ACCEPT sé hién thi nhap nhay.

2. Nhan phim GLP/ACCEPT dé x4c nhan hiéu chuan. May s& hién thi “SAVING”,

Luu céc gia tri hiéu chuan va tré vé ché do do.
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Hiéu chuin Zero.

D¢ hiéu chuan zero, giit dién cyc trong khong khi. Kiéu hiéu chuan nay co thé dugc tién
hanh dé hiéu chinh gia tri doc vé quanh gié tri 0.00 pS/cm. Gia tri slope dugc danh gia
khi sy hiéu chuan duoc tién hanh & thém mot diém bat ky khéc.

Hiéu chuan 1 diém.

1. Pt dién cuc trong dung dich chudn, bao dam céc 16 cta dng bao phai dwgc nhing
chim hoan toan. it dién cuc tai tim cdc, tranh xa day va thanh cde.

2. Nang va ha dién cuc vai lan dé 1am déy khoang di¢n cuc va go 1én dién cuc dé loai bo
bot khi trong khoang dién cuc.

3. Nhan CAL/EDIT dé vao hiéu chuén. Dong LCD thur 1 hién thi gié tri EC, dong LCD
thir 2 hién thi thé CAL va dong LCD thir 3 1a gié tri chuan gan nhét.



4. Pé chon mot gia tri chuan khéc, nhan cac phim A V. Ky hi¢u déng hd cét va tin nhin
“WAIT” (nhip nhay) dugc hién thi cho dén khi gia tri doc 6n dinh.

5. Khi gia tri doc on dinh va gén voi1 dung dich chuin da chon, cac thé SOL STD va
ACCEPT hién thi nhip nhay.

6. Nhin phim GLP/ACCEPT dé x4c nhan hiéu chuan. May s& hién thi “SAVING”, luu
cac gia tri hiéu chuédn va tré vé ché do do.
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Luu ¥: gia tri TDS duoc tu dong tao ra tir gia tri EC va khong can hiéu chuan.

Hiéu chun thi cong.

Tuy chon nay c6 thé dugc dung dé tién hanh hiéu chuan thu cong theo dung dich chuan
ctiia nguoi dung, tirc 1a cai dat truc tiép gia tri héng sb dién cuc.

bé giam thiéu nhiém chéo, dung 2 coe: 1 dé rira dién cuc va 1 dé chuan.

1. Rira dién cuc trong dung dich chuan. Vay cac dung dich thira (coc thir 1).

2. bt dién cuc trong dung dich chuan va bao dam cac 16 trén than dién cuc phai dugc
bao phu bai dung dich (coc thir 2).

3. Nhéan phim SETUP va dung cac phim A ¥ dé chon hang s6 dién cuc C.F. (cm-1).

4. Nhan phim CAL/EDIT.

5. Dung cac phim A ¥ @& chinh hang s6 dién cuc C.F. (cm-1) cho dén gia tri dung dich
chuan.

6. Nhan phim GLP/ACCEPT. “MANUAL CALIBRATION CLEARS PREVIOUS
CALIBRATIONS” dugc hién thi trén dong LCD thtr 3. Cac thé CAL va ACCEPT dugc
hién thi nhap nhay.

7. Nhan phim GLP/ACCEPT dé x4c nhan hozc nhan phim ESC dé thoat ma khong thay
doi gi.

Luwru y: dung hiéu chuin thu cong sé& x6a cac hiéu chuan trudc do; va ca hai tép log va
GLP s& hién thi “MANUAL” nhu tiéu chuan.

X6a hiéu chuén.

1. Nhan phim CAL/EDIT dé vao ché d6 hiéu chuén.

2. Nhan phim LOG/CLEAR. Thé¢ ACCEPT hién thi nhap nhay va tin nhian “CLEAR
CALIBRATION” dugc hién thi trén dong LCD thir 3.

3. Nhén phim GLP/ACCEPT dé x4c nhan. Tin nhan “PLEASE WAIT” dugc hién thi
theo sau boi man hinh xac nhan “NO CAL”.
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2.3 Po.
Do dé dan.
Khi duogc két ndi, dién cuc MA814DB/1 duoc tu dong nhan dién.
1. Pat dién cuc di duoc hiéu chuin vao trong mau, bao dam cac 16 trén than dién cuc
phai chim hoan toan. G& trén than dién cuc dé loai bo bot khi bén trong dng bao dién cuc.
2. Bé thay d6i thanh thang EC, nhan phim RANGE/P>. Gia tri d6 dan dugc hién thi trén
dong LCD thir 1, nhiét d6 trén dong LCD tht 2 va thong tin hiéu chuan hodc thang cu thé
trén dong LCD tht 3.
3. Dung cac phim A ¥ dé cudn giira cac thong tin hién thi trén dong LCD thir 3.
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Céc gia tri doc co thé dugc bu nhiét.

e Bu nhiét tw ddng (ATC), mic dinh: dién cuc c6 tich hop cam bién nhiét do; gia
tri nhiét do duoc dung dé bu ty dong gia tri doc EC / TDS.
Khi trong ché 46 ATC, thé ATC dugc hién thi va phép do dugc bu véi hé s6 nhiét
d6. Gia tri mac dinh khuyén dung cho céc mau nudc 1a 1.90% /°C. Bu nhiét duoc
tham chiéu dén nhiét do tham chiéu da chon.
Dung cac phim AV dé xem hé s nhiét do hién tai. Gia tri duoc hién thi cung voi
hing s dién cuc Cell Factor (C.F.) trén dong LCD tht 3.
Pé thay d6i hé sb nhiét d6, xem phan SETUP.
Mot hé sé nhiét d6 ciling phai duoc cai dat cho mau.
Luwu y: néu gia tri doc ndm ngoai thang khi thang do duoc cai dit 13 tu dong, gia
tri toan thang (200.0 mS/cm cho MTC/ATC hoac 500.0 mS/cm cho No TC) dugc
hién thi nhap nhay.



e Bu nhiét thii cong (MTC): gia tri nhiét do, hién thi trén dong LCD thir 2, c6 thé
duogc cai dat thu cong béng cac phim A V¥ . Khi trong ché do MTC, thé °C duoc
hién thi nhap nhay.

e Khong bu nhiét (NO TC): gié tri nhiét d6 duoc hién thi nhung khong dung trong
phép do. Khi tuy chon nay dugc chon, thé NO TC dugc hién thi. Gia tri doc da
hién thi trén dong LCD thtr 1 1a cac gia tri EC hodac TDS khong bu nhiét.

Luwu y: Bu nhiét va do din tuyét d6i (NO TC) duoc ciu hinh trong phan Setup.
Do TDS.
Nhan phim RANGE/P tir man hinh do va chon TDS.
e Giatri TDS duoc hién thi trén dong LCD thtr 1 va nhiét do trén dong LCD thu 2.
e Gia da do duoc hién thi theo bd tham sé don vi (ppm hodc mg/L).
Xem don vi TDS trong phan tly chon cai dit.
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Luu ¥: cac gia tri trén 1500 ppm (1500 mg/L) chi duogc hién thi theo don vi g/L.
Ngudi ding c6 thé xem lai cac gid tri cai dat, ngay va gio trude khi do.
Dé cudn giita cac thong tin dugc hién thi trén dong LCD th 3, ding cac phim A V.
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Luu ¥: néu gia trj doc ndm ngoai thang, gia tri toan thang duoc hién thi nhap nhay.
2.4 CAc tin nhin va canh bao.
Cic tin nhin dwoc hién thi trong khi hi¢u chuén.

e Néu gia tri doc vuot qua gia tri mong mudn, tin nhin “WRONG STANDARD”
duoc hién thi va su hiéu chuin khong thé duoc xac nhan. Kiém tra dung dich
chuin ding dugc dung va / hodc vé sinh dién cuc. Xem phén bao dudng dién cuc
dé biét them chi tiét.



e Khi dung ché d6 ATC, néu nhiét 6 ctia dung dich nam ngoai khoang chip nhan,
tin nhin “WRONG STANDARD TEMPERATURE” dugc hién thi. Thé °C va
nhiét d6 dugc hién thi nhp nhay.

Cac tin nhin trong khi do.

e Tin nhdn “OUT OF SPEC” dugc hién thi trén dong LCD thtr 3 khi tham s6 duoc
do va / hodc nhiét dd nim ngoai thang — 20 to 120 °C (- 4.0 to 248.0 °F).

e Tin nhian “OVER RANGE” va gia trj thang (nhap nhay) dugc hién thi trén dong
LCD tht 3 néu phép do EC vuot qua thang do nguoi dung da chon.
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e Tin nhin “NO CAL” chi ra dién cuc can phai dugc hiéu chuan hoic gia tri hiéu
chuan trudc dé da bi xoa.
e Néu dién cuc khong dugc két ndi, tin nhian “NO PROBE” dugc hién thi trén dong
LCD thu 3.
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Cic tin nhin trong khi ghi dir liéu.

e Néu nhiét do EC vuot qua cac gioi han cy thé, tin nhin “OUT OF SPEC” duoc
hién thi luan phién véi cac tin nhan cu thé.

e Néu cam bién dién cuc bi ngat hodc hu hong, dimg ghi dit liéu va tin nhan “NO
PROBE” duoc hién thi trén dong LCD thtr 3. Tép dit liéu s& chi “Log end — Probe
disconnected”.

3. D¢ man.
3.1 Chuén bi.
D6 mot luong nho dung dich chuan d6 min MA9066 vao cac cdc sach.



bé giam thiéu nhiém chéo, dung 2 coe: 1 dé rira dién cuc va 1 dé hiéu chuén.

Luwu y: khi may dugc mo, no sé bt dau do véi thang da chon trudc dé (46 dan, TDS
hodc do man).

3.2 Hiéu chuan.

Nhan phim RANGE/® dé chon ché d6 Salinity, v6i theé %NaCl dugc hién thi.

Hiéu chuan %NaCl 14 hi¢u chuan 1 diém tai 100.0% NaCl.

1. Bat dién cuc vao trong dung dich hi¢u chun, bao dam céc 16 trén 6ng bao phai dugc
nhung chim hoan toan. Pat dién cuc tai tam cde cach xa day va thanh cde.

2. Nang va ha dién cuc dé cham déy khoang trung tam cua dién cuc va go 1én di¢én cuc dé
loai bé cac bot khi ket bén trong 6ng bao.

3. Nhén phim CAL/EDIT dé vao ché do hiéu chuan.

Dong LCD thir 1 hién thi gia tri doc NaCl, dong thtr 2 hién thi thé CAL va dong thi 3
hién thi diém hiéu chuan gan nhat.

Ky hiéu dong ho cat va tin nhan “WAIT” (nhap nhay) dugc hién thi cho dén khi gia tri
doc on dinh. Khi gia tri doc 6n dinh va gan véi dung dich chuan d chon, tin nhin “SOL
STD” va thé¢ ACCEPT dugc hién thi nhip nhay.

4. Nhan phim GLP/ACCEPT dé x4ac nhan hiéu chuén. May hién thi “SAVING”, luu cac
gia tri hiéu chuén va trg vé ché do do.
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Luu y: moét sy hi¢u chuian EC méi sé tu dong xda hiéu chuin %NaCl calibration. Tin

nhén “NO CAL” duoc hién thi.

3.3 Po.

MW170 ho trg 3 thang do d0 méan nudc bién:

Practical Salinity Units (PSU) — d6 min thuc té

Natural seawater (g/L) — nudc bién ty nhién

Percentage NaCl (%NacCl) - % NaCl

Nhan phim RANGE/® dé chon giita cic thang do d6 man. Xéac nhan thang yéu cau trong

phan cau hinh trong phan cai dit.
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Luwu y: cac don vi nay dung dé xac dinh d6 mén va chung dé cap dén viéc sir dung chung
cta nudc mudi. PO man thuc té va nude bién tu nhién yéu ciu mét sy hiéu chuan do dan.
NaCl% yéu cau hiéu chuan trong dung dich MA9066.
PSU — Pon vi 46 méin thue té.
Do min thue té cua nude bién (S) ty 1€ tuong dbi dén @6 dan dién ctia mot mau nude bién
tai 15 °C va 1 atmosphere trén mot dung dich KC1 vé6i khdi lwong 32.4356 g/Kg nuée &
cung nhiét do va ap suét.
Ty 1é bang 1 va S=35.
Thang do d§ man thuc té 6 thé duoc ap dung dén cac gia tri dén 42.00 PSU & nhiét do
giira -2 dén 35 °C.

Do min cia 1 miu theo don vi dd man thuc té (PSU) duoc tinh theo cong thire sau:

_ Cy(sample)
T C(35,15) 1,

r,=1.0031 -10“"T‘1 6.9698 - 10‘7T-’*+1.104259-10“‘T2+2.00564 1072 T+6.766097 -10™

> > c c,f(t)
Sal=) a R +f(t b, R 2 . ‘
Z ) Z T o1+15X+X? Loz
1+Y"+Y
( )= T—15
1+0.0162 -(T—15)
Voi:
Rt ty 1€ cua do din mAu trén d6 din chuén tai nhiét do (T)
Cr (mau) do dan khéong bu tai T °C

C(35, 15)=42.914 mS/cm d6 dan dién tuong ung cua dung dich KCI chira mot khdi
luong 32.4356 g KC1/1 Kg dung dich

T da thirc bu nhiét
a,=0.008 b, = 0.0005 c, = 0.008
a;=-01692 b, = -0.0056 ¢;=0.0005
a, = 25.3851 b, = -0.0066
a; =14.0941 b, =-0.0375 X =400R;
a, =-1,0261 b, = 0.0636 Y= 1DURT{
a; = 2.7081 b; = -0.01442

%NaCl.

Trong thang nay 100% d6 man twong dwong voi khoang 10% chat ran.
Néu gia tri doc ndm ngoai thang, gia tri toan thang (400.0%) duoc hién thi nhap nhay.
Ty 1€ % cao dugc tao ra boi sy bay hoi.
Nuéc bién ty nhién.
Thang do nudc bién tu nhién kéo dai tir 0.00 dén 80.00 g/L. N6 xac dinh d6 man dua trén
ty 1& d6 dan dién ctia mau voi nudce bién chuan tai 15 °C.
_ C,(sample)
57C(35,15) 1,



Voi:

Ris 1a ty 1& do dan.

Cr (mau) 12 d6 dan khong bu nhiét tai T °C.

C (35,15)=42.914 mS/cm  do dan dién twong ing cua dung dich KCI chtra mot khbi
lugng 32.4356 g KCI/1 Kg dung dich.

rT la da thirc bu nhiét.

D0 man duoc xac dinh theo phuong trinh sau:

S = - 0.08996 + 28.2929729Ry; + 12.80832R;s” - 10.67869R;s + 5.98624Ry5" -1.32311R;5"

Luwu y: cong thure c6 thé duoc ap dung v6i nhiét d¢ gitra 10 va 31 °C.



