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General Description 

直插式氧化钠氧量自动分析仪是在总结国内外多年研究和应用经验后，研制成功的新型

氧量分析仪， 适用千分析各种工业锅炉、 窑炉及加热炉中烟气的含氧量。 它的主要特点是氧

探头的结构设计及钻电极的化学配方、 制作工艺充分考虑了被测炉气组分极端复杂

这一特点， 可保证氧探头在水平直插条件下应用时具有足够长的寿命。 而其信号转换部分以

单片微处理器为核心，通过软件实现仪表大部分功能，硬件配肯重点强化仪表的抗干扰措施。

  type straight-inserted zirconia oxygen analyzer is a successful new type oxygen 

analyzer referring to many years of domestic and overseas research outcomes and 

practical experience. It is designed to analyze oxygen content in smoke from various kinds 

of industrial boilers, ovens and heating-furnaces. The product mainly features with its 

unique structural design of the oxygen probe and the chemical prescription of platinum 

electrode. In addition, the manufacturing process of the new analyzer fully considers the 

extreme complexity of furnace gas components to be measured, which enables sufficient 

lifetime of oxygen probe applied in the condition of horizontal straight insertion. Besides, 

single-chip microprocessor is the key for signal transmission, with· which most of 

instrumental functions can be achieved via software, while the hardware configuration 

reinforces the anti-interfering treatment of instrument. 

从提高氧量测最值可靠性入手， 延长氧探头的连续使用寿命， 并使仪表具备与氧探头要求相适应的自

诊断功能及抗干扰能力。本仪表在改进氧化铅的配方和完善氧化铅头金属化工艺及仪表信号转换器实现智

能化等方面有较大改进， 具体内容如下：

Start with improving reliability of oxygen content measuring value; prolong constant 

using lifetime of oxygen probe; make instrument own functions of self-diagnose and anti

interfering marched with requirements of oxygen probe. Great improvements for instrument 

have been achieved including improving zirconia prescription, perfect metal process of 

zirconia head and achieving intelligentize of instrument signal transmission etc. For details 

as following: 
(1) 改进氧化铅的配方和烧制工艺， 使其具有较高的电导率和致密度。

Improving zirconia prescription and firing process can make it have higher
conductance ratio and density;

(2) 多孔性铅电极的化学配方及制作工艺可保证氧化铅探头在锅炉烟气氛中有足够的使用寿命。

Porous platinum electrode chemical prescription and manufacturing process enable

zirconia probe having sufficient lifetime in boiler smoke;

(3) 仪表具有多种线性量程选择。

Instrument has many choices for linearity scale.

(4) 仪表温度控制系统所给出的升温曲线能满足氧化铅材料对升温速度的要求。

Temperature-ascending curve presented in control system of instrument temperature

can meet the requirement of temperature-ascending speed of zirconia material.
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caused by great current jump and conquer high common mode voltage. In doing so, 
anti-interfering ability of instrument is greatly improved. Applying procedure consists of 
main procedure and sub procedure. All procedures are compiled by using module 
structure. 
It is easy to amend and add software function in order to meet special requirement of 
different customers. Three floating point numbers is used by procedure calculation to 
ensure precision of calculation. Linear interpolation is adopted to calculate oxygen 
concentration and furnace temperature. PID formula is used to control furnace temperature. 
The figure of electric theory of signal converter is as picture 1. 
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电偶 thermocouple :放大 magnify :光隔 light separation ;整形 plastic :计算机 computer: 三位 LED
显示 three LED displaying: 十位键盘 ten figure keyboard: 
电炉 electric cooker : 固态继电器 solid relay :光隔过零检测 light separation zero-pass inspecting : 

报警 alarm : 输出 output :氧探头 oxygen probe : 信号转换器 signal converter。

图1 信号转换器电气原理框图
Picture1 the figure of electric theory of signal converter 

六、 仪器的安装

Instrument mounting 

6.1 取样点位置的选择： Position selection of sample point 
选择取样点的原则有： Rules for selecting sample point 

6.1.1所取的气样能快速反映工艺状态的变化情况，即气体要具有代表性；
Gas sample selected can quickly reflect changing circumstantiality of process status, 
that is, gas shall have representative. 

6.1.2取样点的温度、压力、流量等参数不应变化太大；
Temperature parameter, pressure parameter, flux parameter etc. of sample points 
should not have great changes. 
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6.1.3氧探头插入深度应达到烟道气流部位， 避免死区；

Inserting depth of oxygen probe shall reach airflow position of flue in order to avoid 

dead district. 

6.1.4切忌在管道、 烟道底部开口取样；

To take samples at the bottom of tube and flue is forbidden. 

6.1.5取样点附近炉堂、 烟道应无泄漏， 否则将造成测量误差；

There should be no leakage from stokehole and flue near sample points, which may 

cause measurement tolerance。

6.1.6要选择在易千维护、 检修的地方。

Sample point should situate in place easy to maintain, examine and repair. 

6.2 氧探头的安装 Oxygen probe mounting 

氧探头的安装参照图3、 图4、 进行

Please according picture 3 and 4 to install oxygen probe 
接线盒穿线孔安装法兰保护管过滤器

I 400一－1200.... 

r t 
O155m,O13O!!!!!.. 

l l 

图2氛探头外型示意图 图3 氧探头安装法兰尺寸
Picture 2 Sketch map of oxygen probe Picture 3 Mounting flange size of oxygen probe 

紧固螺丝 fasten screw ;接线盒 junction box ;穿线孔 line-punching hole ；安装法兰 installing

flange; 保护管 protecting tube ;过滤器 filter; 螺丝 Screw

30m" 
155mm 

图4焊接炉壁上的氧探头安装法兰
Picture 4 Mounting flange of O'Y:'fgen probe welded on furnace wall 

炉壁 furnace wall 短管 short tube 法兰 flange 烟气流 smoke airflow 焊接 welding

氧化锆分析仪     罩＼
0 0 0 0 0 0 0 0 

图5 转换晷外形图

Picture 5 Converter figure 
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九、仪表成套性

The whole instrument 

全套仪表装箱清单： Packing list of the whole instrument 

信号转换器 1 台
转换器安装螺丝

Signal converter 1 piece 
mounting screw for 

converter 

氧探头 1 台 检验合格证

Oxygen probe 1 piece test certificate 

使用说明书 1本

User's manual 1 piece 

2 套

2 sets 

1 件

1 piece 
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附录 B 高温型检测器的原理及系统组成

Attached B theory and system component of 

high temperature type inspecting instrument 

高温型检测点的气体温度可达 o-14oo·c, 高温型是采取抽气或正压自喷的方式，将炉气引入

减温器装置内， 经扩容、 减压、 降温后使其实际温度降至 600
°

C以下， 从而实现对高温气体

的检测。
Gas temperature of high temperature type inspecting point is up to 0-1400

°

C; High 

temperature type adopts extraction method or positive pressure self-spouting method to put 

furnace gas into inducer equipment. After through expanding capacity, reducing pressure 

and temperature, its actual temperature will fall under 600
°

C. In doing so, we can do 

inspection on high temperature gas. 

样气出口-z-—

炉体

压缩风 compressing wind ;调节阀 adjusting valve; 压力表 pressure gauge: 样气出口

sample gas outlet : 内置喷射泵 inner ejecting valve :检测器 inspecting instrument : 标

气口 standard gas port : 减温器 temperature-reducing instrument :采样管 sample tube : 

炉体 furnace body。

高温型检测器的原理图

Theory map of high temperature type inspecting instrument 

由千高温型检测器的特殊结构， 在安装时请注意以下几方面：
°

1 当待测气体温度在 800 C以上时， 高温型检测器的取样管应呈垂直形式安装， 以防高温

取样管因自重产生弯曲变形。

2 如果炉气压力为负压或为忽正忽负时， 应选用负压型高温型检测器。 以 50-100kPa 压力
的压缩风接入抽气系统， 调节控制阀，将被测气体抽入采样装置中。
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