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Wholeheartedly Provide Customers With First-class Products and Service



Anhui Tiankang (Group) Co., Ltd. created in 1974, the headquarters is located in the "Yangtze River Delta" economic
circle core area - Tianchang City, is China's private enterprises in the manufacturing industry 500 strong enterprises,
China's electronic information hundred enterprises, state-level keep contract re credit enterprise, national new and
high technology enterprise, Anhui Province tax law advanced enterprises, bank credit AAA level enterprise, China
instrument industry ten strong enterprises, top ten enterprises in the Chinese wire and cable, Anhui province key
enterprises, "national labor certificate" get "and other honorary.

After forty years of vigorous development, the group has formed a set of instruments, optical cable, medical and
health, lithium batteries, such as cross industry, diversified group companies, subsidiaries of more than twenty.
Products with good quality and service, is widely used in oil, electricity, chemicals, communications, health, new
energy vehicles and energy storage and other industries and areas. Its independent research and development,
production of nano lithium titanate power / energy storage battery products are national key new products. By
industry experts, to achieve the domestic leading and international advanced level.

As one of the backbone enterprises in Anhui east economy the most vitality and contribution, tecon group to "the
pursuit of excellence, creating satisfaction" as the goal, relying on the first-class products, first-class management,
first-class service, not only in the domestic market won wide acclaim; in the internationalmarket, the day Kang
products are exported to 46 countries and regions, including Europe, Africa, and Asia.

TianKang group in the developing gradually formed a unique brand culture and focus on global business department
bureau, spare no effort to shape the brand image of "high-tech, high-quality, internationalization". Always adhering to
the "excellence," the spirit of Tiankang across only, to create the basis for a harmonious enterprise, the introduction
of international advanced framework and patterns, organization of production management system. Actively
participate in the international competition, and continue to grasp the pulse of the market development, to seek
economic and strategic alliances, and global partners to develop and progress. Such as today, the people will be a
new investment into the selfless dedication, and the common development of the world, together with the progress of
mankind.
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TKWL-1700 Capacitance level meter
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Working principle

Capacitance level meter is composed of capacitive material level
sensor and circuit checking capacitance, whose basic working
principle is the change of converting material level into capacitance
with capacitive material level sensor, and then calculate the value of
material level with the method of measuring capacitance.

Capacitance level meter works based on the principle of cylinder
capacitor, whose structure is similar to two cylindrical metal conductors
with length of L, radiuses of R and r respectively; the middle is
separated with insulating material and when the filled medium in the
middle is the gas with dielectric constant of €1, the capacitance of two
cylinders is:

C,=27 ¢ L/R/(InR/r) (1)
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If the measured medium is conductive liquid, the electrode needs to be
covered with insulator (such as polyethylene) as intermediate medium,
while the liquid and external cylinder are as outer electrodes. Presume
the dielectric constant of intermediate medium is €3 and the immersed
length of electrode is 1, and then the capacitance of capacitoris:
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C=2mn ¢ ,L/R/(InR/r) (3)

In which R and r are outer radius of insulating coating and outer radius of inner
electrode. As the €3 is constant, so C and | are in direct ratio.
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If part of electrode is immersed by liquid (non-conductive) with
dielectric constant ate2, and then there must be increase of
capacitance AC produced (becausee2>¢1) , now the capacitance
between these two electrodes is C=C1+AC. Presume the immersion
length of electrode is I, and then the increase of capacitance is:

2C=21e,L/R/(In R/r) (2)
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When €2, €1, R, r keep unchanged, the increase of capacitance AC and
immersed length of electrode | are in direct ratio, therefore, the liquid
level can be gotten after the value of capacitance increase is
measured.

A few problems need to be paid attention to during the
application of capacitance level meter

1. Selection

Due to the differences of measured medium, capacitance level meter
has different models.

(1) When apply the capacitive level sensor of measuring non-
conductive liquid to more dilute non-conductive liquid (such as light
oil), it can adopt one metal electrode and put a metal tube on external
coaxial, mutually insulated and fixed, form coaxial sleeve type
capacitor by taking measured medium as intermediate insulating
material.

(2) For capacitive level sensor of measuring non-conductive liquid,
take container (rule) and liquid as one electrode of capacitor, the
inserting metal electrode as another electrode, the insulating tube as
intermediate medium, and these three compose cylindrical capacitor.
When the container is non-conductive, it needs to add another earth
electrode, whose bottom part will be immersed to the bottom of the
container and the top part will make reliable electrical connection with
installation flange to make one of the electrodes connected with earth
and meter ground line and ensure the normal measurement of meter.
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(3) When measuring the material level of powder non-conductive solid
and the liquid level of viscous non-conductive liquid, can adopt metal
electrode to insert into the center of cylindrical container directly,
connect the ground line of instrument with container and construct
cylindrical capacitor by taking the container as outside electrode,
material or liquid as insulating medium.

So it should choose suitable capacitance level meter based on real site
situation, that is the property of measured medium (conductivity,
viscosity) and type of container (regular/irregular metal tank,
regular/irregular non-metal tank).

2. Treatment of ground point in measurement circuit

Whether the ground point in meter measurement circuit is correct and
reliable or not affects the measurement of measured parameters.
Liquid monitoring for eight soda solution tank of oil refining during
overhaul. As the soda solution tank locates at explosion proof area, so
it introduces zenner diode safety barrier in the initital design of
measurement circuit (as shown in pic.1)
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Pic. 1 System wiring diagram with adoption of zenner diode safety barrier
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Pic. 2 System wiring diagram adopting isolating safety barrier
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It is found out during installation and debugging that the system can’t
work normally: voltage at two ends of safety barrier is as high as 23V,
whle the power supply voltage of transmitter (capacitance level meter)
is 0V, which means short circuit. After careful checking, it finds out that
it is caused by the circuit structure of capacitance level meter. The
probe of capacitance level meter is one electrode of equivalence
capacitance, for the metal container with regular wall; the tank wall is
another electrode of capacitance. Therefore, the signal of transmitter is
negative ground, while zenner barrier is grounded, which makes the
transmitter become short circuit. Hang the grounding COM point and it
is observed that at the beginning stage, the output of transmitter is 4
mA, the voltage at two ends of safety barrier is 0.86V, and then
changes into 1.6V, 7V shortly. The transmitter works unsteadily, which
is caused by hang of COM point and the system circuit is affected by
external disturbance. Therefore, throw off safety barrier and COM
plate, send 24V power to transmitter directly, string into standard
current meter to examine the working condition of transmitter and the
transmitter works normally. It can draw a conclusion that as the
negative signal of capacitance level meter is connected with ground
(wall of the tank), therefore, it can’t adopt zenner diode safety barrier.
After negotiation with manufacturer, select isolating safety barrier,
because capacitance level meter and isolating safety barrier have
made joint forensics for system safety and explosion proof. Selecting
isolating safety barrier system wiring is as shown in picture 2. Due to
the isolation among power, input and output signal of isolating safety
barrier, it avoids the mutual interference between systems as well as
multiple points grounding problem of system.
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Technical parameters

Used for liquid level measure for mediums of high tempersure, high
pressure and strong corrosive characteristics and is widely applied in
electric power, metallurgy, food, brewing, pharmaceutical, sewage
treatment, boiler drum and other military and industrial occasions.

FRES B
Product Model TKWL-1700
WESHE
Measuring Range 6~30m
B E 0.54%
Accuracy 0.5 grade
EZEE aE. BE 85F
Bearing Scope Negative pressure, normal pressure, high pressure
TIrREE .
Working Temperature ~50~240°C
RNRIRE .
Environmental Temperature -20~75%C
BEBRANR . . RRRAIGLTRIENEENR
Applicable Medium Acid, alkali, salt, PTFE, any non-corrosive medium
1 HHES 4-20mA= L)
Output Signal 4-20 mA two~wire system
HEBEIR tEFBH0~750Q DC24V
Power Supply Load resistance 0~750 Q DC24V
— R LEM20X1.5, M27X2 , F=%ZDN15, DN25, DN50, DNSOEAMIEEIEH
Fi Emﬁﬂh d Screw installation M20X1.5, M27X2Flange installation DN15, DN25, DN50, DN80
PERITRI A Speical specifications can be customized
WFHER BE
Site Display Aluminum alloy

BTEERE. BRBSENRRANE. £EN. Az, 8§
m. BRE. B, ISKQLE. WIFSEFEIWEE ZEMA.

Used for liquid level measure for mediums of high tempersure, high
pressure and strong corrosive characteristics and is widely applied in
electric power, metallurgy, food, brewing, pharmaceutical, sewage
treatment, boiler drum and other military and industrial occasions.

FRES ]
Product Model TKWL-1701
W 0-6m
Measuring Range
B E 0.54%
Accuracy 0.5 grade
AEZBE HE. BE. 8E
Bearing Scope Negative pressure, normal pressure, high pressure
TIERE o
Working Temperature -50~240°C
RNRRE o
Environmental Temperature ~20~75C
EBANER . W. RRRAIETERIENEENR
Applicable Medium Acid, alkali, salt, PTFE, any non-corrosive medium
BHES 4~20mAZ L)
Output Signal 4-20 mA two~wire system
HEBER TEEE0~750Q DC24V
Power Supply Load resistance 0~750 Q DC24V
. IR LEEM20X1.5. M27X2 , iA=%%EDN15, DN25, DN50. DN8ORSFMIET EH
Fi Emﬁﬁh d Screw installation M20X1.5, M27X2Flange installation DN15, DN25, DN50, DN80
EEiien WeHne Speical specifications can be customized
WiF TR BEE
Site Display Aluminum alloy
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Ordering information for TKWL-1700 capacitance level meter

TKWL-1700 |

WHES
Output signal
4~20mA

g Intelligent
4~20 MA+HART

mwo

ZEEO

Installation interface

BEM20*1.54p 0
Ribbing M20*1.5 outside

BE1/2NPT 4p 1
Ribbing 1/2NPT outside

iE=DN25 2
FlangeDN25

iE=DN40 3
FlangeDN40

iE=DN50 4
FlangeDN50

i5=DN80 5
FlangeDN80

F50R 6
Special

ERSBEM R

Sensor material

DSHIERLEDS5 Soft cable c1
DY LEDS Soft cable c2
DOLARIERSE D14 Soft cable c3
D16RYERSE D16 Soft cable ca
PR ITFHEDPS Soft rod high pressure c5
Y57 IAE Special specification c6

BSEO

Electrical interface
0:M20*1.5K within
1:1/2NPTHR within

PEIRER

Explosion proof class

A% 8 Instrinsically safe model

AL BI+[FIR Instrinsically safe model+isolating explosion

KE
Length

68
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