
KJSW L-1700系列电容式物位计

Working principl

KJSWL-1700 series capacitance level meter

e工作原理

C,=2πe,L/R/(In R/r)(1

电容式物位计由电容式物位传感器和检测电容
的线 路 组 成。其 基 本 工作 原理 是 电 容 式 物位 传 感器
把物位转换为电容量的变化，然后再用测量电容量
的方法求知物位数值。

电容式物位传感器是根据圆筒电容器原理进行
工作 的。 其 结构 如 同2个长 度 为L 、半 径 分别 为R和
r的圆筒型金属导体，中间隔以绝缘物质， 当中间
所充介质是介电常数为ā1的气体时，两圆筒的电容
量为

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 materia 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 s 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 c1,the
capacitance of two cylinders is:

：

)

C=2πeL/R/(In R/r)(3

如果被测介质为导电性液体时，电极要用绝缘
物 ( 如聚乙烯) 覆盖作为 中间介质，而液体和外圆
筒一起作为外电极。假设中间介质的介电常数为E 

3, 电极被浸没长度为I, 则此时电容器所具有的电容

量为

lf 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 z3 and the immersed length of electrode is 1,and then the 

capacitance of capacitor is:
：

)
其中：R 和r分别为绝缘覆盖层外半径和内电极

外 半 径。由于 ε3 为常 数，所 以c 与I 成正比

In which R and r are outer radius of insulating coating and outer 

radius of nner electrode As the c3 is constant, so C and I are in 

direct ratio.。

如果电极的一部分被介电常数为z 2的液体( 非
导电性 的) 浸 没时 ，则必 须 会 有 电 容量 的增 量 △C 

产生 ( 因 ε2>( 1) , 此时两极间的电容量C=C1+△C。

假如电极被浸没长度为1, 则 电容增 量为：

C=2πeaL/R/(In R/r)(2

If part of electrode is immersed by liquid(non-conductive)with 

dielectric constant ate2,and then there must be ncrease of
capacitance C produced(becausec2>E1),now the capacitance
between these two electrodes is C=C1+C.  Presume the
immersion ength of electrode is l,and hen the ncrease of
capacitance is;

)
当E 2、E 1、R、r不变时，电容量增量△C与电

极浸没的长度I 成正比，因此测出电容增量数值便
可知道液位高度。

电容式物位计液位计在应用中应注意的几个问

When z2,ε1,R,rkeep unchanged, the increase of capacitance C
and immersed ength of electrodel are in direct ratio, therefore, the
liquid level can be gotten after the value of capacitance increase is 

measured.

题 A few problems need to be paid attention to 

during the application of capacitance level 

meter
1.Selection1、选型

由于 被 测介质 的 不 同，电 容 式 物位 传感 器有 不 同的 型 式 Due to the differences of measured medium,capacitance level 
meter has different models.

。

(1) 测量非导电液体的电容物位传感器，当用于 较稀的

非 导电液体( 如轻 油等) 时 ，可采用一 金属电 极，外部同
轴套上一金属管，相互绝缘 固定，以 被测 介质为中间绝 缘
物质构成同轴 套简形电容器。

(2) 测 量导电液 体的电容物位传 感器，容 器 ( 规则) 和

液体 作 为电容 器的 一 个 电极，插 入 的金 属电 极作 为 另一 电
极，绝 缘 套管 作 为 中间 介质，三 者 组成 圆筒 形 电 容器。当
容器 为 非 导电 体时 ，需 另加 一 个接 地极 ，其 下 端 漫 至 被测
容器底部 ，上 端与安装法兰有可靠的导电连接，以使二电
极中 有一 个与 大 地 及仪 表地 线 相连，保 证仪 表 正常 测 量

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

。

(2)For capacitive evel sensor of measuring non-conductive liquid.
take container(rule) and liquid as one electrode of capacitor,the 

nserting meta electrode as another electrode, the insulating tube
as intermediate medium,and these three compose cylindrical
capacitor. When the container is non-conductve, it needs to add
another earth electrode, whose battom part will be immersed to the
bottom of the container and the top part willmake 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) 当测量粉状非导电固体料位和粘滞性非导电液

体液位时，可采用金属电极直接插入圆筒型容器的
中央，将仪 表地线与容器相连， 以容器作 为外电

极，料 或液体作为绝 缘介质构成圆筒型电容器

(3)When measuring the materlal level of powder non-conductive
solid and the liquid level of viscous non-conductive iquid, can adopt 

metal electrode to insert into the center of cylindrical container
directly connect the ground line ol instrument with container and
construct cylindrica capacitor by taking the container as outside
electrode, material or liquid as nsulating medium.。

所以应根据现场实际情况，即被测介质的性质
(导电特 性、粘 滞性) 、 容器类型 ( 规 则/非规则金

属罐、规则/非规则非金属罐), 选择合适的电容物
位计

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

。

2、测量回路中接地点的处理

仪表测量回路中接地点的正确、可靠与否直接影响被

测 参 数的 测 量，电 容 物 位 计 对 油 品 精 制 8个 碱 液 罐 进 行

液面监控，由于碱液罐位于防爆区，所以最初设计

测 量 回路 中 引入 齐 纳 式 输入 安全栅 ( 见 图1

2.Treatment of ground point in measurement circuit

) 。

电 分 配

Whether the ground point in meter measurement circuit is correct 

and reliable or no affects the measurement of measured
parameters. Liquid monitoring for eight soda solution tank ol 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)

暑

电善
费 位怀

18901

T-5V
十 =

见笃它量位

1-5V 4-21mA

图1 采 用齐纳 式输入安全栅的 系统接线 图
Pic.1System wiring diagram with adoption of zenner diode safety barrier

图 2 采 用隔离式 安全栅 的系 统接线图
Pic.2 System wiring diagram adopting isolating safety barrier

安 装调 试 发现， 系统 无法 正常 工 作：安 全 栅 2端 电 压

高达23V, 而变送器( 电容物位计) 供电电压为0V,

也就是说已短路 。仔细查找原因，发现是由于电容
物位计的 电路结构所致。 电容物位计的探头为等效

电容的一极，对于外壁规则的金属容器，其罐壁为
电容的另一极。因此变送器信号负接地，而齐纳栅

也接地则变送器被短 路。于是将接 地COM点悬空，观

察 到 开 始 时 变 送 器 输 出 在4mA, 安 全 栅2端电 压 在

0.86V, 不长时间变为1.6V, 7V, 变送器工作很不稳

定，这 是由于COM点悬空，系统回路 受外 部 干扰所

致。于 是抛开安 全栅与COM板，将24v电源 直接送到

变送器，串入标准电流表检测变送器工作情况，变
送器工作正常。得出结论：由于电容物位计信号负

与 大 地 ( 罐 壁 ) 相 连 ， 因 此 不 能 选 用 齐 纳 式 安 全
栅。经与厂家协商，选用隔离式安全栅，因为电容
物位 计与隔离式安全栅已进行系统安全防爆联合取

证。选用隔离式安全栅系统接线如图2所示。由于隔

离式安全栅的电源、输入、输出信号三者隔离，避
免了 系统间的 相互干扰， 以及系统 多点接地问题。

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 equlvalence capacitance,for the metal container with regular
wal; the tank wall is another electrode of capacitance.Therefore.
the signal of transmitter is negative ground, while zenner barrier s
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 s 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 he system circuit is affected by external disturbance.
Therefore, throw ofl safely 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 leve meter and solating safety barrier have
made joint forensics for system safety and explosion proof.
Selecting isolating safety barrier system wiring is as shown in
picture 2.Dueto the isolation among power, input and output signal
of isolating safety barrier it avoids the mutual nterference between
systems as well as multiple points grounding problem of system.
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技术参数 T e c h n ica l p a ra m e te rs

用于 高温 高压、强腐蚀等介质液位测量。在电力、冶 金、食品、酿 造、制 药、污水处 理、锅炉汽包等军工业场 合广泛运用 。
Used for liquid leve 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.

产 品 型 号
Product Model

测 量范 围Neasuring Rang

KJS-1700

e 0~6m

0 .5 级精     度Accuracy 0.5grade

负 压、常 压 、高 压承受 范围

Bearing Scope Negative pressure, normal pressure, high pressure
工 作 温 度
Warking

temperature -50~240℃

环境温度
Environmental
temperature -20-75℃

适 用介 质
Applicable medium

酸、碱 、盐或聚氟乙烯无腐蚀的任意介质
Acid,alkali,salt,PTFE,any non-corrosive medium

4 ~20 m A 二线 制输 出 型 号
Output signal 4-20 mAtwo-wire system

供 电 电 源
Power supply 负 载电 阻0 ~75 0 0  D C 2 4 V

Load resistance0-750ΩDC24V
螺 纹安 装M 2 0X 1.5 、M 27 X 2, 法 兰安 装D N 15、D N 2 5、D N 50 、D N 8 0 特殊 规 格 可定制
Screw installation M20X1.5,M27X2Flange installation DN15,DN25,DN50,DN80
Speical specifications can be customized

固 定 方 式
Fixation method

现场显示Site display 铝合金
Aluminum alloy

用于 高 温高 压、强 腐 蚀等 介 质液 位测 量。在 电力、冶 金、食 品、酿 造、制 药、污 水处 理、锅炉 汽 包等 军 工 业场 合广泛 运 用。
Used for liquid level measure for mediums of high tempersure, high pressure and strong corrosive characteristics and is widelyapplied n
electric power,metallurgy.food,brewing.pharmaceutical, sewage treatment, boiler drum and other military and industrial occasions.

产 品 型 号
Product Model

测 量 范 围Measuring Rang

KJS-1701

e 6-30m

0 .5 级

0.5 grade
精    度
Accuracy

负 压 、常 压 、高 压承 受 葱 围

Bearing Scope Negative pressure, normal pressure, high pressure
工作 温度Working

temperature
-50~240℃

环境温度
Enwironmental
temperature

-20~75℃

酸、碱、盐 或聚氟乙烯无腐蚀的任意介质适 用介 质
Applicable medium Acid,alkali,salt PTFE,any non-corrosive medium

4 ~20m A 二线制输 出 型 号
Output signal 4~20 mA two-wire system

供 电 电 源Power supply 负 载 电 阻0 ~7 5 0 0  D C 2 4 V
Load resistance 0~750ΩDC24V

螺纹安 装M 2 0X 1.5 、M 27X 2, 法兰安 装D N 15、D N 2 5、D N 50、D N 80 特殊规格可定制
固 定 方 式

Fixation method
Screw installation M20X1.5,M27X2Flange installation DN15,DN25,DN50,DN80
Speica specifications can be customized

现 场 显 示Site display 铝 合 金

Aluminum alloy
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 K J S W L - 1 7 0 0 订 购 信 息 O rd e rin g i n fo rm a t io n fo r K J S W L -17 0 0 c a p a c i t a n c e l e v e l m e t e r

KJSWL-1700
输 出信号
Output signal

D

智 能 Intellig

4~20mA

e nt S

4~20 MA+HART E

安装接口 In s ta lla tio n interface

螺 纹 M 2 0 *1.5外
Ribbing M20*1.5 outside
螺纹1/2 N P T 外

0

Ribbing 1/2NPT outside
法 兰D N 2 5
FlangeDN25 

法兰D N 4 0

1

FlangeDN40

2

法 兰D N 5 0

3

FlangeDN50
法兰D N 80

4

FlangeDN80
特殊

5

Special 6

传 感器材质 S e n s o r material

φ 5的软 缆 φ C15 S o ft ca b le

φ C28 的 软 缆 中8 Soft c a ble

φ 14 的软缆 φ14 Soft cable

φ16 的软缆 φ

C3

C41 6 Soft cable

φ 8 的软 杆 高 压 φ8 S o ftro d h ig h p re s s u re C5

C6特 殊规格 S p e cia lspecification

电 气 接 口 E le c tric a l in te rfa c e

0：M20*1.5内within

1：1/2NPT内within

防爆等级explosionproofclass

I本安型 Ins trinsica lly safe model

本 安 型 +隔 爆 I n s trin s ic a lly s a fe m o d e l+i s o l a t i n g e x p l o s i o n P

长 度le n g th
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