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ABSTRACT

In recent years, the health of drinking water has been paid more and more attention, and the
water purification industry is booming and developing. Most of the water purification products are
achieved by passing the water through multiple filter elements. The main problems of this kind of
products are as follows: 1. Users can't easily know the effect of water filtration; 2. Manufacturers
can't get real-time information about the use of equipment and can't provide timely replacement of
filters 3. The service life of filter element can not be calculated accurately without considering the
difference of water quality in different areas.

From the perspective of improving the detection method of water purification effect and
remote operation and maintenance of the system, this paper proposes a set of system based on
NB-IOT (narrow band Internet of things), The water purifier system improvement scheme is
composed of TDS (total dissolved solids) value detection node with temperature compensation,
water flow sensor node, NB wireless communication controller, MCU main control board based on
uC//OS-I11 system, and app to obtain information. During the operation of the system, the total
amount of water purification is updated in real time, and the service life of filter element is adjusted
by combining the dual TDS value. The local calculation and storage of water consumption
information and the remaining life of filter element consumption reduce the amount of data
uploaded to the cloud and the amount of calculation in the cloud. App obtains the water purifier
information, which brings users data transparency, intelligent control and easy operation.

In the water purification system, the TDS probe will produce polarization effect and
equivalent capacitance under long-term power on in water, which will affect the accuracy of TDS
value detection. This paper proposes a method based on multi frequency bipolar, which
dynamically adjusts the PWM frequency and duty cycle applied to both ends of TDS probe through
the detection results, corrects the conductivity coefficient corresponding to different temperatures
by temperature compensation, and obtains the results through filtering Wave algorithm. The
feasibility of this method is verified by experiments. The TDS value of standard purified water is
10 ppm (parts per) The results show that the TDS value of purified water is stable in the range of
4ppm-6ppm with millet TDS detection pen as reference; under the premise of polarization effect
and equivalent capacitance, the TDS value detected by this system is more than 20ppm, and the
comparison error is large; multi frequency bipolar method is used to neutralize the single end of
TDS probe, only positive In the case of charge or negative charge, the influence of polarization
effect and equivalent capacitance on TDS acquisition error is weakened. Temperature
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compensation and filtering processing make TDS value more stable. The TDS value of purified
water is basically between 3ppm and 5ppm, and there is no sudden change.

Due to the wide distribution of equipment sold in different regions, and the size of equipment
distribution in the same region is different, the success rate of remote firmware upgrade due to the
high concentration of regional communication data is greatly reduced in the case of high
concentration of equipment. A centralized large-scale NB-1OT terminal upgrade method is
designed. The cell base stations accessed by the equipment are numbered. Based on the idea of
sliding window, the number of concurrent terminal upgrades is dynamically predicted by making
full use of limited bandwidth. According to the actual simulation, compared with the fixed
concurrency value, the average success rate of single batch upgrade is increased by 30%, which
greatly reduces the probability of the first upgrade failure and the second upgrade attempt.

Keywords: drinking water health, NB-10T, TDS, water purifier, distributed, firmware upgrade
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EFR RSN, ST, FEEE RN ITIRTEE, e 3EdE S, TEMZEsh
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ORI G815, A& T APL Reds i St 8 4, & AT 503 8 1 fil % 2% 5 2h 4
KGNSS, AR & BT R MEERE PSRN, 3o G Bk =, I
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TKPVALH: |35 @R  OfTRawbData O RTDfferData
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BAE bR TR X o HARMEAN TG i A o AR & XA I ERE 2. 2 BT,

@ S0OC Touch Key Tool
KR TremsuM) FRU) ZF@

m] X

potopis
SCI2F8372 o

FAimARE
Rreftng

Frigii Tr iR B

TOUCH KEY{g % SFRIGR
TOUCH KEYi&#|g1e B ( TKCR):

ENTKS: 0:%if] TOUCH KEYRIEE ~
TRIG: U v
CHRVS: -k FRAR EALR{ES
TKAINS: D000 BREIEEIETKD  ~
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EETEA EHER AR O OB ] : ’

2.16 fibFpesd b AL R
R 2.2 B g IEE U UE X

Hmhr Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16
CH23 CH22 CH21 CH20 CH19 CH18 CH17 CH16
b AR A (1 AR 0: EXO
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RO 26555} B/ INBLAE HEL I FR 4 0 6 7 48 S T 36 R 0 I84% (R 175 100, 5 76 2R G PR BT T % I A i AR,
15 T2 R e L A
FETFREIR EE 2 i 5 B IR IR AT NTC BHAEXT M 2R R &, Rk 2.3 A 2.19

Fin, PUHIR(25°C) T 10K [ NTC HEBE N, MR8 2R 14 ¢ R ok 1 B S B 1 iR B AE -
FHg 2.3 10K NTC HFHARL 5 iR B X ek

W | BEME | R | PEME | B | BEME | R | P | B | FME | EE | BHME
°C) Q) °C) (Q) °C) Q) °C) Q) °C) Q) °C) Q)
-6 44640 13 17260 32 7404 51 3468 70 1751 89 945
-5 42340 14 16460 33 7098 52 3340 71 1693 90 916
-4 40160 15 15710 34 6806 53 3216 72 1637 91 888
-3 38120 16 15000 35 6532 54 3098 73 1582 92 862
-2 36200 17 14320 36 6268 55 2986 74 1530 93 836
-1 34380 18 13680 37 6016 56 2878 75 1480 94 811
0 32660 19 13070 38 5776 57 2774 76 1432 95 787
1 31040 20 12490 39 5546 58 2674 77 1385 96 764
2 29500 21 11940 40 5326 59 2580 78 1341 97 741
3 28060 22 11420 41 5118 60 2488 79 1298 98 720
4 26680 23 10920 42 4918 61 2400 80 1256 99 699
5 25400 24 10450 43 4726 62 2316 81 1216 100 679
6 24180 25 10000 44 4544 63 2234 82 1178 101 659
7 23020 26 9574 45 4368 64 2158 83 1141 102 640
8 21920 27 9166 46 4202 65 2082 84 1105 103 622
9 20880 28 8778 47 4042 66 2012 85 1071 104 605
10 19900 29 8405 48 3888 67 1942 86 1038 105 588
11 18970 30 8058 49 3742 68 1876 87 1006 106 571
12 18090 31 7722 50 3602 69 1813 88 975 107 553
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1.5 0.7 175 82.3 850 399.5
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FOMR . FELS KRS 5 B S BR Bk i (5 5 A A R IR ) f 22 23 3 B E bl 1 AR Ak st 8] 5 52 R AR —
#H, TH 3.5 s

M Pos: 12005 TRIGGER

A AT P IS RO R e
CHi ™ 20.0mvi M 500 us CH1 / 58.4mV
20-Ju-1816:33  <10H:

Bl 3.5 k{5 5 A A AT 1] i 22
Hk, THEAAL A BRZE . AT LSRRG RS R[] T=w?. R2. C2:

R=|Z|xVI+T (3.6)

7(3.6) 75 2] 145 Fll 2 S B el I AR B ) PR A LB AR S5 28R LR R BT R N2
A5, AR RNE BRI AL RN 5 (¥ SEFR TDS 5.

TDS HRAEFFEAR R 7K K I T3 HL R A= 0 R A B B LR O, 3 b 1 Jmy 3 e LR 588, A 2
TAE R 2 IR A AT SR ORI R A, I 3. 6 F

ny

Cd

Cp

Bl 3.6 M KSR L s R R A Y
SEPRAE KSR RGUR T BRI R EE TDS (HAWE, A 1M EATIE HAR i, PR 2
T — BRI K 7 7%, il id ADC it 5 by 50%H IE S el Bk R, B — PR
FEIE IE 1] H T — 8 I K a2 S TRl A7 e v, AR R B[] T e SR RS, ELRR Ry 5

40



B BT B R S A A8 3

XA DI HAIAR B Rt LU vy, R AR RIS [R) N BEAT D)3, DA B0 A B AR I R
AR RIS, L A R B B AN 3.7 FR. B R MCU RIS E AR AL,
TR I e B EARYE SE PR AR W, PRI HIAE 10ms R RIIRZER A K. TDS fH
KA I RE LA A A IR AN I 45 ARm RIS T s, DAL, tBFRZE 1 TDS HRFEAIARAE 10ms
FAi.

M 500 us '
12-Nov-20 10:35 1.00000kHz

Kl 3.7 ki ik 47 07

R R EEL SR, BSRREENMRERNMELEAS KA, i
5 SRR AR BE B AR TSR A AN (R 2 B PR o IR F 52 38 A 1K 28 R 4 P dhAT AL BRI
KA MFKIR, AR EIEE S 2 NS RIT IR, SRS RN EEE AR
gERE i EoR, SERRIREE RGP TR EAE— BN R N AT 20k TDS (B IR, R [A] 4 i 5
AN RAEMR KA, RIBLE T UOREE TDS B G, R T IR R ERME, 58 RENLE
RS REREIMA . &2 UCREZ Ja R T IRIEEIE AN G 8, 6T ZX AT 5
PHAT PR, ZJE1EN—CREM R IAT RG FIRETR.
3.4 IZSBERE BAMER) TDS &AL Bt

AR E B AMER) TDS AMALHISEH T % TDS Rrdie, SZiEEE . R K H i L&
K I A X PR AT 3 LT SR 1A FL 2R KB S DR 2, ZE R F B AR A D T AT T % B IR R A
BEXHIR R 2R IR, SR R0 TDS SREEM B FME; XA AT AR N, 2
i TDS 18 2 SRR 14 1R AL
3.4.1 BETL3T TDS HIEhZ4ME

FETHEIR AR L R B R, R EAS BN FR A N 5 20 R HL 3 3R R A
XA, SEBRAEARE A AT HH T 3B TR, Mt NS miRERR; &
¥ 3.3 B, NSEBRTHE KIS R 6T B ) H 3 2R R B (R Hh 10°C. 14°C, 18°C,
25°C. 28°C. 30°C, HIEHALFFMATHAHMER, FEBEERE .
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FA% 3.3 TR E TDS X%

KIEFE (°C) PR R KIEEE (°C) FERSES HKIRFE (°C) R R R
(uS/mL) (uS/mL) (uS/mL)

0 2.4 11 3.67 22 4.62
1 2.52 12 3.74 23 4,78
2 2.64 13 3.81 24 4.94
3 2.76 14 3.91/3.88 25 5.14/5.10
4 2.88 15 3.95 26 5.16
5 3.0 16 4.02 27 5.22
6 3.12 17 4.09 28 5.28/5.28
7 3.24 18 4.14/4.16 29 5.34
8 3.36 19 4.23 30 5.34/5.40
9 3.48 20 4.30 31 551
10 3.55/3.60 21 4.46

HI3% 3. 3 BRI /KR S L 3 R RBOC R T2 &, W& 3.8 P, X AhRoR/K
MIIREE, Y BRs B 3R R MBI, ZKIEREAE 0 1 31 £ IREZVEH A 324k ith &35
— e MR RER

X (us/mL) /IKRE (°C)

0 3 10 15 20 25 30 35

3.8 Kt SH SR AL RK
A LB P (IS R ST 45 A SRR R B KR R Te kiR &, IR A
(¥ WAR

_ Kt
T 0.22t+0.45

Ks (3.7)

AE7)H, AR T H R SR REEAT TN, b RERIRERR, A FERE N
RA R L R B DA ) L 3 o RO SR O 4 SR e S I S B S o AR A%
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3.3 I, K5 MR E RBANME AR, UL 22O A R L F iR
FERMEE A K

Ks=——— (1T <t £107C) (3.8)
0.169t+0.5583
Ks=——=__  (10C < t <207C) (3.9)
0.18t+0.5473
Ks =——"—— (20C < t <30°C) (3.10)
0.189t+0.5281
Ks = —=¢ (e ) (3.11)
0.22t+0.45

FEFKAR R GET, DK IRARES — B 2B 31°C, TDS (B AR B2 % 7 IRARES
A KT B R . HR P AME A FORRIEAN FR L TSR 28, RS RIRIE A 1)
FREBAEAFHE K A R G, J54E ADC REEZIE 4G TDS S, ¥ %IEE RS
RABOMNB A H A, 75 AR HER X TDS 1.

3.4.2 TDS 1B Z AR M R EE I

LI RERAEME 3.9 Fim. B ADC i 12 A ik eb s 12 J IR 45146 10ms
P, T HE 1-Bms (Y J& JAREAT 390, F HAE AT 85— UODUE 2 0T 75 ZER B B OK R B A -
YR A TDS ER, KBkt IR BN Ims, MERESSEIN, HEBE A 5ms
REETEZ G, BEHTH Ims (AT EG N . B (k8 e FE HAS 2 0] R A 45 AL i p ) [l b iR 22
TDS fMiFR LA PARERER, 23R PL A P2, FERT—AN T/2 Ml [alH, 3248 MCU %
#1l ADC 2K P1 St 1E 1A H R, 81 P2 S dsr 8t S i) FL IS, RRERINHR) R T/2; T/2
(Rt () B A G 3T I i, P Smdrain th S ml HELE, P2 wigdep i th IR ) L, R 4820 (][]
PR T2, SER— MNEM T 2 )5, FERi (a5 55 BT TDS (18R, B RIMTH 545 Rk
ANHARGAFNIN N, Z G AT i b B

43



B AT RHOR S 2212 3

iR

v
WAL RIS 24
T=0ms

l

SRICAHT K i

i1
/v\
1 U2 K. _— T~
A BB T omT—
T=1ms T~
T
N

v
T I 2, SEHIADCEEA
T FIPLI R H AE 1) Bk ok, P23

i 2 17 Bk

N
v e L E

Y

v
TS IR —2F, fEHIADCHEA
(PSR S Uk ks P23
F i I e kol

N
L Ttz

/
e <—

‘X%%ﬁﬁMﬁﬁ%mﬂE

Fﬁ%@ﬁmﬁw
Hijh

T==5ms? %NH T==T+
\/

K 3.9 Z UK MR LR
3.5 B T8E)FI9iRRESEI TDS BYF/BIEH
7R A8 RGN R FUKAAK ) TDS fH, #ATAMEII A R4 LA ZT 6, 3
X TDS fEREE 2 T 342 MCU 1) ADC AMRAB IR AR PRI B R R AR R iR 22, £
=AM APP Bl feon T, M BEEE IR TUA L . ADC MBIANRGE M E 2 TDS K4
I FY M (B3 FL SRR, AR 49K &8 R G TDS AEREE T it o, BE 1 RAE R 90 TAR R it
17 TDS R, {E18 FL I a] ADC R & 5EMAIME, ERSFECRENEHR R ER;
H2 % ADC HIatb iy [a] 520 TDS REERIMIR, FEK 1 ADC Ias R4 £
TR MERE RS BRI, ERZE(E D5 iR m 7 8k B ser . iR 3,10 B
s KRR ERBI ST G RI2EK TDS EHRAZMER, 2 RALIR = BT )5 LRI
TDS {EX LU yg S R BR R 5, IR 33K 88 Rt IR 1817 .
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5 O @ e e @ @ B
2021

2020-11-10 0-11-10 2 - 2020-11-10
15:44:04 15:53:04 16:02:04 16:11:0

i
w
8

El

K 3.10 b= V&1 TDS {H

ST UL B, SR 7RISR BRI TDS T IER T 5 XA 1 Hidha 2t

fridig, RN BIER G BT Bl

3.5.1 BT BRI EREARRIE

Wik 3.1 FroiE s PR B A, 13T IR A I TR B R I A .
e A IE ik —, MATZ, RASEH. W, 2Eib SR, JTHEHRT

PN 4 /0N VST (SZ B U

FoHAHGRHE D
e e ————— 1
— 1 FwaneARRo | >
IR —— B 1] 4
<CP b
< d
F—wial F g -

K 3.1 FEEh T uE s Y

VB BNV S5 R T I T () o B A 4 =

OET-INICL:

X(B.12)F, yt)REET BB LR, T & USRI A RA B3 & DE KA, f() K

Ho s N e S AT AR B, HRIA

f(®) = cos ()
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o =

=7

SATRIR:

2020-11-10 16:53:04
HiE: 32

: BHE AR WA
st BL &4 B 1) R 18]

: F—RR
F=KE

: WA o A F A A e
ot 52 o4 B 1] X 8]
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B I TO, AT 4

To=KT+R;(k=012..;0<R<T) (3.14)

B L EX(3.12). K (3.13). X (3.14) 153 HRERIEA:

A= Tio fog cos (5 t) dt (3.15)
3(3.15) B H n] 15
A= HLTOsin ("TTO — km) (3.16)
fo=t=2 (317)
H(3.16). F(3.17)f4:
A= %sin (rif, — ki) (3.18)
H20(3.18) FE e Ay -
A = (=1)fieor(w) nifnsin (nf,) (3.19)

A _E 2 ER 7> 56T I 8] (T 2 T 208 Bod R, 7 2255 B IR fay th OB 5 SiedE, DLK
AL WA R 2R . (BB RHAKE: TDS ERERE RSN 5, HREM IR LS, AT
e DI a2 T oo P S AT A B, 7 2R (3. 12) Fe i o8 LT 3 P 5 2 i) 2 i 5

YO =1y (e (320)

AEI)H, N AE AR, )R FIIAI S 5T EIBCRF1E, k Aigs st
TCRWFING, JasEREN TR FIIBATH, R OfE, XRAE TR T E SR, UL
RAIH 7R B0 # AN, RS T IRRFIIRTHE ARSI .

3.5.2 /BB LRI IEHIHLH

FEIFK A TDS (ERIRER G, BB L ZAF R RERIEIEF AR, RFBdRin i
PEo £ TDS {H A A R, W REE B IHE BEAT T SR TRONE € R/ A7 A1, (B
BRI A U SEN R G AF AR BRI sh &34, Bl S G Arim M Y, AEREAT 4L
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P AbF g, SR sh-F- X ukip i )7 EREE TDS {HSEi REREREBNSHAT, RiFHE TDS
{E SR R AR S AL B . AETCR AR P E WA 1, BN 2 88 A v 55—
E O PR TRES, WEEGTIATRETARE ., f£15KE TDS RERG T, NG
B IS U IR B TN AR B A S o, BASIK AR R OREFAE N KR/, N RIDSTEZh & O
{8, FEALFRRAF b s NABRIICER, O N ASTosR BT HE R B AL AR, 733
AP EMEME TR ERARAD, B KERE TR BEO P AE, EHHE T AEE
NUEBIEE R B IRUEIES R m EH T DR T30, KA BB SR AR A e 3R R, £EBA
EIRAMNGAF IS TR, BT e M PE BB . 18 BT S8 T 10 AR I 5%
ANk BAT REFIEIAER], 22 e BOR Te s 5 HAR T SRR A AL EAT B e, SEIlESL T
RICHEARRE; AAMETIBIT B e & HERD, BN AAETTR SR, W
I B A ALK B . B 3. 12 PR, FE T o R LI s B AR .

=)
EMET = 16 15 14 13 12 11 10 9
A7
TLE T —> 8 7 3 2 1
AL 3 RAF)

%I (N=3)

EEIREE
AL % CLAb e

Bl 3.12 & FIEsh bR

3.6 FHI T AN ZE SR
3.6.1 I EEMRILIT

PP ISR B AR KR ARG B E N 5, LB KN 1 R A R AT S EUE,
TDS {E R AEANZ LI RS, FRUCRE R A ILE 1-5ms WARAL, 58% M Ims B FUA TR
L 15ms, 15ms FI [EfEACR S R G A 200 SEiT EIRPEREA R KM . [RIFER) 15ms
W& 2R AR, AENIEBRAR 5 MR R BT A, SRUNMREZESAT . JEEOE R
H P — A5 R T E TDS RE RS AR 5 R AGHHE , (A 5L bRAE AL # i 7 i AR o A S — A4
WIE, RE KM 4 A5 5T H R ; B RE T =T REZA7, A E R A H R iG TDS
EZAFBN,  BRAR BT T T 2% LR B G247 XU i e @, 50022 F 80 MCU ZEHL, R fg
P FEPATHIEE S ; TDS il 35 F 2T LIk, BRI EET RS, RAA MM
TEREFARAL kiR B AT — R 3R TDS BT A4, 24H HH) TDS 18 75 2 EIR,
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B S A AR AT — RAE AT BB, A AR ZEE LR, PR A EREAT ik, IR

WA 2, SFRARME, AET iR

MERE A BT R I Hods

IR RIS 24
T=0ms

l

BRI B K 382

It
R DHERR I TR E— 70
Y K, EZBRWORITE, WS AT
A v S e,
T=1ms ‘ Kr/////
N

v
TSI, fEfIADCEA
F FIP LI REL i IR T ik ot P23

At 4 1) ko

RN UE A IR AL HLBA S

BEEWBNENEN=5

B R OIN2, B ERIGE R
N1, XFEEN1EN2

N // T~ T~
E——— 7 AT _ — Sl R
Q%@ — <NLN2=2 BININZE=2 N S %’;;mﬁmpp
Y1ty
Y
v Y
TR R I, $EHRADCHEA ¥
[P ASERE 4 S ik, P23 KNI EIRENL, 1EN R B =P a
(’ iy 14 TE 7 ik 45 A H A7
N N ,
\—<I{zaﬂu@u ? > -
Y
v

| R Ao fTosi

FUSIE P21 5N (¢ Ir 1N
Bty

K 3.13 TDS {HAb# ) EHRimiFE

3.6.2 XFEEM

TDS A AIAERR N T ZE A 0 b, A SCHEM A 5] N ) 56428 4k 1) 5 A7 I
HH AR A3 25 A 8284k, 23l ARIMAARFTIAGIIR AN 22 SOSCAR PR A I NI BE b
ZEe XTLUTTH A TDS KBTI ZE: /K TDS Arill2E, A5 XMTDS01YM. TES1310
Z IREMIRAG AT PAIAR/K R TDS MR E « AWK 7 5 RN Fl KA R, B SRR K
AL RIS N T IROT(E, R KT JE LR M s BRI 7 AT, iR B AR
[F) AL AN A AR ) A
3.6.2.1 X EFLE

TR YO R IR, N TDS 83k, AR P& ek TDS 8 BN,
KA TDS R/Rk &, REpld = Fa iR TES, W NEFR, BEN
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BN HL T RHEOR SR 2248 5

BARNAIAET; B 3. 14 AR /KA BB S AR LA B i TDS fedlifRk. /K TDS
RElIZE . TES1310 2 DIREMAL . — AR AR AN —AHF H KK

3.14 WA H T A
K 3.15 %mﬂﬂﬁﬁ, fERAE AR 2540, S5 Bk

3. 15 Mk A Fie s 4 3. 16 M i b
3. 17 Bl Flas R
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3.17 =V a8 R

3.6.2.2 FeARALMIX

TeARAGIR R e i Ak 7 2K, A A AT AR ATk, %o BUAS (R BE R /N KA
EMZIhEelliAA, RIEEFRIAEL, RN = 2R 77 AT, 45 H IR R

3. 18 Fm NiF KB KEI E KK TDS i, M= FEEEL R

InTDS
Q=g O =585 S
260
°
250 .
240 L
°

° / \ *— )

230 /.
. \.-‘.—-. e /

220 / \/ ®
210 / \
200
o .

2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25

3.18 LALfb H kK TDS &
K 3. 19 Fios i /K28 REE# ALK 1) TDS 1H.
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OutTDS

: ./'/.\ / — ,_/ \H\/ | \ o
\ /- \ ) \// .

2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25

K 3.19 Ltitbisie/K TDS H

AKETDSHGM TES1310=5Thekm
S
mEC

B¥KIDS  #KIDS  BEXxRKIDS
32°C 128 4 116
31°C 120 2 17
29°C 130
24°C 129

iKTDS

O S T

123
121

(1]

[=]]

o n

24°C 129
21°C 123

129
127

134 129

o L W
E 7

131 129

127

(%]

119 4

134 116 4

(=]}

22 (3 (3
ala |6 |a

3.20 /K TDS MlFT TES1310 MIRics%, /K TDS &%
LA S5 R s 3.4 Frow, XFECTI I B A IA St i &5 R Z PR ROR,  E il
TDS ta 5t 47k TDS {55 Tk AXZ5 tefl 22 JC A ™ 8. TDS RSk @ fLfE K ok A4
IR N AN SE R RS, Sl ALK P& oAy, ks FikEd &,
A 0 5 R 7 B A 1
Tt 3.4 TARAIRZE S0 L

eyl i 41 TDS #6:1 /K TDS #6: TES1310 £ T fefaill
IR EEC EHk/K TDS | 4li/k TDS | H¥K/K TDS | 4li/k TDS | HK/K TDS | 4lisk TDS
32°C 234 59 128 4 116
31°C 225 74 128 4 117
29°C 240 45 120 5 123
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26°C 229 57 130 5 121 5
24°C 233 57 129 5 129 3
21°C 210 45 129 4 127 3
18°C 241 58 123 5 129 4
17°C 225 76 134 6 129 4
13°C 221 53 131 5 119 4
10°C 186 60 127 5 116 4
3.6.2.3 MR X

BT L2 OB A (77 SR EAT TDS ERERAE, RIMAREEAME:, FBEIHIR (25°C)
NIRRT AME, B 3. 21 PR KSR H kK TDS {H.

InTDS

153

MA A A A LA/
- ) VT

139
2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25

3.21 Z XU H KK TDS 18
Kl 3. 22 Fios i /K28 REE# LK) TDS 1B

utTDS
Q=a O ==& S

(i) s ) s () e [ Tl Tt Tt ] [ Tt ] s () s () s ) s () o [ Tt T
5.8
5.6
54
5.2

5 0=——0—e . ° *— °

2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25

3.22 ZHXE 4K TDS 18
Z SRR AR AL L] A AT T 3R S B — AR IE B Aur B A7 H AT PR 0, e A i 7 =
A T TDS 4R ka8 FE R 8], By o FE A H S B B 1) kA s B AS TR s il TDS 5%k 1 it ff) PWM
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BURAN 2L, ML T REDE SRR, 20 SRS B A X LU R R A R . I
PERIDRALI RS R aneAg 3.5 P, 1207 AARCRFERE FI8as 1 bR A R5OmE AN S5 25 H 2t R

TDS HRERER KA.
Tk 3.5 Z BN A g TR X L

K 4 TDS #: il /NK TDS il TES1310 % Ihfe il
B EEeC F3k/K TDS | 4li/k TDS | H3¥K/K TDS | 4li/k TDS | HK/K TDS | 4lisk TDS
31°C 152 5 129 4 121 5
30°C 150 6 122 6 129 3
28°C 141 6 135 6 130 4
26°C 143 5 130 5 123 4
25°C 142 6 123 5 117 4
22°C 151 5 131 5 122 3
19°C 152 5 121 5 121 4
16°C 145 6 125 6 117 4
14°C 143 7 128 4 119 5
12°C 141 6 134 6 118 5

3.6.2.4 LREMNGER I
IR EEAMEAT AR, B 3. 23 B Ak 88 R A/ H >Rk TDS 1H.

InTDS

3.23 I AM 5 A RK TDS
Bl 3. 24 o ik Es R M 1AL /K K] TDS 1H.

2 2020-11-25 2020-11-25 2020-11-25

fH
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JutTDS

2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25 2020-11-25

K 3.24 IBEAMEEE{E/K TDS E
ZEA IR T IR A ME 6T LG . BRARTEIR FE AR Z B/ NS I H i S R 22 I b Pe A/
(25°C N FZE RHCA 5.14uS/mL, 26°C FHFHR RHCH 5.16uS/mL) , {HAEE THIEME

S B AR UE L S TR . b 3.6 h, 5T AR L, R,
Fokg 3.6 LrE ALIIASS Bt bt

5 i TDS #6:3l /NK TDS il TES1310 £ Ihgsill
IR EeC FIsk/K TDS | 4k TDS | H3k/K TDS | 4k TDS | E3K/K TDS | 47k TDS
30°C 134 4 130 4 122 5
28°C 132 4 127 5 124 3
26°C 132 4 128 4 123 4
25°C 129 4 129 4 118 4
23°C 133 4 132 4 126 4
20°C 130 4 125 6 128 4
18°C 131 4 124 5 129 5
16°C 132 4 135 4 120 4
12°C 133 3 134 5 123 3
9°C 127 4 121 4 130 3

LAEHE 3.4, 3.5, 3.6 BEATLRERTLL, TLUEALIH B AR AN K ARAEAR B/ KA
AN MELE M ZRCR, BR/KN TDS {HEAARAE 200ppm LU L, XFEE/NKEKRIK TDS fH
MARGE R, VISR A N2 T TDS BIRTIIZE SR, = KR /K TDS il
TES1310 Kl (4 RABRFS 2 . R4 3.5, 3.6 HH A TDS MR G MR R, 5
HoA RS St LE B R 220540/, B DL B =R T R o TDS AU ML B AL R

CLE RIS R LE, fUAL)E 1) TDS il REf5 B my A R (RS 45 2R, Halk TDS
{EFEAFLELE 3ppm-5ppm Z [8], XFLb/NK TDS Al f TES1310 £ Ihae sl A T Z R, F
& TDS (A 2R G I BETHZESRANBLTE H bw, 7o P SEALHERAY) TDS fedll4i R, J5 4L, TDS
(BN R B 25 Ao 2 A SR W A0 TN 0 S P T s Y SHIRR
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3.6.2.5 85 FI A BR T

TDS A AL AT, X T RGN ES A ARA HE R XL, ZEaHKERKEZLT
ek, RRFHKEMBNAEIHE, HEERIREEAN, RIS KA &,
AL UL TDS AEANHIK &y T2 AW 5% A, A pam R SR m a5 i th 4. il 3. 25 iy
Ny REKTER EIRBI -6, 135 DL H AL R R AT FH IR, AF 9 - 5 e
MEESE, BB THESEWTN AR, % E APP JECEAREES Y, ke
PR EIRAE IR S A 0L, R N R TENE TN E e

P 3.25 JEU 8 A A5 I T T it 2
3.7 KB
REE X TDS. HL PN G BATHEE,  tHb 5] X B3 2 BRI 5 2255 18 3] (1 R i
RIE, RAESP RO TR BL BRI %, HUOF TDS 5 2 UCREE M T AL 2, 3
R 1 H B SR AR TDS B AT 5 IR Z RIS, TDS {HAHER: TH X 5 805K & R 4t
L3 I O S B (38 P R R AT S B O A P 5 i X 32t A ICA T S8 3047 20 A A I 36
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S5AT5 4 ch AV A AU NB-10T A EH R AR

FKB WA E R MR BN 2, RN T RATHR UL AE, AR & A
S ARIIRHE, B NE— AL, R TR S B, ToiE IR D &R
TN, FETERF RS ETIERAT N 25, HHRmW TR & EEEURRN Lk, &
TAERF UL EBREG, $RE T R R NB-1OT & A st . =0 iRk 55 s i &
JG GRIMATA KB E LR E RS E R, RIERMB R EEE, oA /N &S T
BENI K B i Rl o S 4y, Al — 3636 R IV K SR B0 RN ), FO6 e A B R I B b 3R 4T 0 2K,
SRAFFK AR 5 T IME, DU EERIEET 2025, )5 DME S IME RS 5 i A BAT 55
FAAN B3 0 R R RIS B, ARYEAS 5 I R AR S R o0 R BITA 14 K 48 28 i 43 B adE AT [ 42
DM S 4 v ) B T AT 55 (R RN 2R, LU/ Ak ] 42T 0% B i A () B D
4.1 NB-IOT B IIEA R AR
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