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一．概述Summary
   本公司遵循降低能耗，循环利用的环保理念，研发出智能化数显免维护智能吸湿器系列产品，我们建议您在使用前，认真阅读本说明书。

Complying with the environmental protection idea of reducing energy consumption and recycling utilization, our company has researched and developed intellectualized digital display Maintenance-free Intelligent Moisture Absorber and series products. Customers are kindly suggested carefully read the operating instructions before use.
   MX1型免维护吸湿器是利用自动加热烘干原理，为油浸式变压器设计的空气自动净化装置。

它安装在油浸式变压器储油柜上。当变压器由于负荷或环境温度的变化而使变压器油的体积发生胀缩，迫使储油柜内的气体通过免维护吸湿器的金属过滤网和干燥剂进行呼吸时，清除了进入的空气中的杂物和潮气，从而保持了变压器油的绝缘强度。并且当长时间使用后,干燥剂受潮达到预设的相对湿度值时,免维护吸湿器即启动加热干燥功能,自动去除干燥剂中的水分,使干燥剂吸湿能力恢复，如此循环往复使用，从而达到吸湿器免维护的目的。
  MX1 Maintenance-free Moisture Absorber utilizes the principle of automatically heating and drying, is a kind of air automatic purification device matching with oil-filled transformer. It is installed upon the oil conservator of oil-filled transformer. While the volume of transformer happens expanding and compressing due to the changes of load or environmental temperature, the gas inside the oil conservator will be forced to breathe through the metallic filter screen and desiccant of Maintenance-free Moisture Absorber, thus cleaning up the raffle and moisture in the air, and keeping the insulation strength of transformer oil. After prolonged use and desiccant reaches the default relative humidity, Maintenance-free Moisture Absorber will start the function of heating and drying to automatically remove the moisture inside of desiccant, which makes the desiccant recover its capacity of absorbing moisture. Herein circularly use in this way, thus reaching the purpose of maintenance-free for moisture absorber.
   免维护吸湿器相对于传统吸湿器的最大优点是：

    The biggest advantages of Maintenance-free Moisture Absorber compared with traditional moisture absorber are as follow:
  1.可持续在线检测硅胶干燥度，彻底杜绝了潮湿空气进入变压器内部的可能性。保证了进 

入油箱内空气的纯度与干燥度。大大提高了主设备的安全性能。

  1) It can continuously on-line inspect the dryness of silica gel, thus completely eradicated the possibility of moist air coming inside of transformer; ensured the pureness and dryness of the air coming into oil tank; greatly improved the safety performance of main device.
  2.吸湿器的干燥剂（硅胶）有毒性，由于不再更换，从而避免了对人和环境造成的二次污染。

  2) The desiccant (silica gel) of moisture absorber is poisonous. The features of never replacement avoided the secondary pollution for people and environment.
  3.不需要定期更换干燥剂（硅胶），省时省力，降低了变压器的维护成本。

It's unnecessary to replace desiccant (silica gel) regularly; saves time and effort; reduces the maintenance costs of transformer.

2. Meanings of Model Number 
M X □-□□
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如：MX1-5 

For example: MX1-5
表示免维护吸湿器Ⅰ型5kg适应于一般地区

It means Maintenance-free Moisture Absorber Type I, 5kg, be applicable to normal regions.  

如：MX1-5LT

For example: MX1-5LT
表示免维护吸湿器Ⅰ型5kg适应于寒冷地区

It means Maintenance-free Moisture Absorber Type I, 5kg, be applicable to cold regions.
三．主要技术性能及参数

3. Main Technical Performance and Parameter
1）  适用范围：一般地区和湿热地区；

1) Suitable scope: normal regions and moist regions;
2） 环境温度：-40℃～60℃

2) Environmental temperature: -40°C ~ 60°C
3）  控制系统电源为AC 220V/230V ；50Hz/60Hz；

3) Power source of control system: AC 220V/230V; 50Hz/60Hz;
 硅胶重量 1.5Kg  3Kg  5Kg  10Kg

4) Weight of silica gel: 1.5Kg; 3Kg; 5Kg; 10Kg
5）  呼吸力小于或等于50Kpa

5) Absorbing force: ≤ 50Kpa;
6）  加热器功率:1.5Kg吸湿器400W，3Kg吸湿器800W，

5Kg吸湿器1200W， 10Kg吸湿器2400W；

6) Power of heater: 1.5Kg Moisture Absorber: 400W; 3Kg Moisture Absorber: 800W;
5Kg Moisture Absorber: 1200W; 10Kg Moisture Absorber: 2400W;
 吸湿材料：无色硅胶

7) Material of moisture absorbing: colorless silica gel;
8）  控制盒防护等级IP55

8) Protection grade of control case: IP55
9） LT型烧结金属过滤器加热功率40W，温度低于5℃时电源接通，温度高于30℃时电源截止；

9) Heating power of LT typed fritting metallic filter device: 40W; power source is turned on while temperature is lower than 5°C, and turned off while temperature is higher than 30°C;
10）  0.1ms起始电流为HiX10

10) 0.1ms initial currents: HiX10;
 加热器均为半导体陶瓷加热片，具有恒温性质。

11) The heater adopts semi-conductive ceramics heating plates with property of constant temperature.
12）  干燥室对地500V,120s漏电流≤0.15mA。

12) Drying chamber to the ground 500V, 120s leakage current ≤ 0.15mA.
13）   电控制盒内防冷凝加热板功率20W, 温度低于5℃时电源接通。

13) Power of anti-condensation heating plate in electricity control chamber is 20W; power source is turned on while temperature is lower than 5°C.
14）  待机功率≤5VA。

14) Power of standby: ≤ 5VA.
15）  外形尺寸（如下图）：

15) Appearance and dimensions are as follow:

16) Model number and specifications are as follow:
	代号

Code No.
	型号

Model No.
	直径（Diameter (ΦD)ΦD）
	总高（H）

Total height (H)
	硅胶重量(kG)

Weight of silica gel (kg)
	变压器储油量(kG)

Oil storage capacity of transformer (kg)
	适应变压器容量(KVA)

Capacity of applicable transformer (KVA)

	M.688.5
	MX1-1.5
	174mm
	425mm
	1.5
	5000-10000
	5000

	M.688.6
	MX1-3
	225mm
	518mm
	3
	11000-30000
	10000

	M.688.7
	MX1-5
	225mm
	710mm
	5
	30000-50000
	50000

	M.688.8
	MX1-10
	225mm
	710mm

Binoculars
	10
	50000以上
	500000


四.结构原理4. Structure and Principle
MX型免维护吸湿器是当油枕吸进空气时，空气通过烧结的金属过滤网，进入吸湿器内部。烧结金属过滤网对空气中的灰尘进行过滤，经过滤后的空气流经干燥室，空气中的水分被干燥剂充分吸收，达到干燥空气的目的。空气的相对湿度由安装在吸湿内部的湿度传感器进行测量，该相对湿度是干燥剂饱和指示剂，当超过设定湿度时，干燥剂通过安装在干燥室内的加热元件进行烘干，烘干过程中所产生的水蒸汽通过对流向四周扩散,通过金属网到达玻璃管,并在玻璃管上冷凝,冷凝的水珠沿玻璃管流向安装在底部的金属法兰，并流出吸湿器，当湿度传感器出现故障时,控制盒内设有定时控制器,可按照预定的时间间隔对干燥剂进行加热控制,使吸湿器达到免维护的目的。

MX Maintenance-free Moisture Absorber: while breathing into oil breather, the air enters inside moisture absorber through fritting metallic filter screen. Fritting metallic filter screen filters the dust in the air; the air after filtering flows through drying chamber; the moisture in the air is completely absorbed by desiccant, reaching the purpose of drying air. The relative humidity of air is measured by humidity sensor installed inside of moisture absorber. The relative humidity is the saturation indicator of desiccant. While exceeding the set humidity, the desiccant will carry out baking through the heating elements inside the drying chamber; the water vapor will expand to the around through convection, and reach glass tube through metallic screen, then condense; the condensed droplets flow
down to the metallic flange installed in the bottom, and flow out of moisture absorber; while moisture sensor happens an event of fault, the time controller can carry out heating control for desiccant according to preset time interval, thus makes the moisture absorber reach the purpose of maintenance-free.
免维护吸湿器具有以下功能:

5. Functions of Maintenance-free Moisture Absorber are as follow:
 1）显示功能介绍：控制盒外部安装有用于指示设备状态的三个发光二极管，另外还有三个发光二极管安装在主控板上。这些二级管指示要求达到以下功能:

1) Introduction of display function: external control box is equipped with three LED which used for indicating the status of device; additional three LED are installed on main control panel; those indications of LED are required to reach the following functions:

电器盒内部接线示意图 （图一）

                   Diagram of electrical box internal wiring (Diagram 1)
         外部绿色发光表示    电源接通External shining green light means    Power on;
         外部黄色发光表示    干燥剂正在烘干External shining yellow light means   Desiccant is drying;
         外部红色发光表示    温湿度传感器故障External shining red light means   Fault of temperature and humidity sensor;
         内部绿色发光表示    MCU正常工作Internal shining green light means     MCU regular work;
中间黄色发光表示    干燥室加热指示；Middle shining yellow light means    Heating indication of drying chamber;
内部黄色发光表示    防冷凝加热器接通（控制盒壳体加热  Internal shining yellow light means    Anti-condensation heater connected (Control box heating)                                                                                 
定时控制器：当温湿度探头发生故障时，设备由时间控制器保持工作，出厂设置值为合同中签订产品使用环境的情况来制定（见下表）。

2) Time controller: while temperature and humidity detector goes wrong, the device can keep working through time controller; factory default setting value is set according to the situation of products' using environment in signed contracts (see the following table).
根据地区不同选择间隔加热时间Select heating time interval according to different regions
	环境要求                    Environmental request
	时控参数键选择(见图一)      Parameter key of time control (see Diameter 1)
	间隔加热时间                  Heating time interval

	非常潮湿Very moist
	K1
	4 Months

	潮湿Moist
	K2
	6 Months

	一般General moist
	K3
	8Months

	沙漠Desert
	K4
	10Months


3）智能比较识别指令；探头实测相对湿度；预设定湿度值。3) Smart comparison identification instructions: actual measured relative humidity by detector; preset humidity value.
 

                                      图二

 a）接通电源自检结束后，绿灯点亮红、黄灯熄灭，此时设备进入使用模式，显示窗口（如图二）A显示探头实测相对湿度，B显示预设值40（此值可任意选10-90范围），C显示探头所处的温度，随着变压器长时间呼吸，干燥剂吸潮A值不断上升，当A值大于B值，延时数分钟启动加热对干燥剂进行烘培干燥，此时A显示时间24小时倒计时，B显示烘干目标值10。

After turning on the power and the completion of self-inspection, green light is turned on; red and yellow light turned off; the device goes into operating mode at this moment; display window A (see Diagram 2) shows detector actual measured relative humidity; display window B shows preset value 40 (the value can be randomly selected in the range of 10-90); display window C shows the temperature of detector. Along with the prolonged breath of transformer, the moist absorbing value A will rise constantly; while value A is greater than value B, delay a few minutes to start the heating and drying desiccant; at this moment, the time of value A starts 24 hours countdown; value B shows drying target value 10.
  b）设备加热烘干结束后，24小时倒计时恢复探头实测，如果油柜腔内空气没有呼吸流动，相对湿度值没有低于预设湿度值，MUC经过比较识别阻止发出加热烘干指令。参照定时控制器，控制时间一半时放开检测，对A/B显示数值比较，如果A大于B，延时确定，就启动加热烘干。A不大于B不启动烘干加热。另外探头测值总小于下限判断值10，则控制时间一到，延时启动加热烘干。
  After the completion of heating and drying, 24 hours countdown recovers to detector's actual measure. If the air in oil tank didn't breathe and flow, the relative moist value wouldn't be lower than preset moist value, thus MUC will prevent from giving heating and drying instructions through its comparison and identification. Refer to time controller, release inspection while a half of controlling time; carry out comparison for the shown value of A/B; if A is greater than B, time delay is confirmed, then start heating and drying; if A is not greater than B, don't start heating and drying. Moreover, if the measured value of detector is always less than lower limit judging value 10, then once the control time is coming, time delay start heating and drying
  4）温度监控：当设备进行烘培干燥时，温度大于所设定保护值时，MUC发出指令切断干燥室电源，待温度降低后自动恢复加热。
  4) Temperature monitoring: while the device is carrying out drying and the temperature is greater than the preset protection value, MUC will give the instruction and cut off the power source of drying chamber; wait until the temperature is reduced, MUC will automatically recover heating.
  5）J3/J4输出无源开关信号（见图二）

     J3: 

 正常待机状态：1.2触点常开

      故障时状态：1.2触点闭合，触点容量为（5-7）A

     J4:

      正常待机状态：1.2触点常开,2.3闭合。

      加热时状态：1.2触点闭合，2.3断开，触点容量为（5-7）A

5) J3/J4 outputs passive switches signal (see Diagram 1)
  J3: Status of normal standby: Contact 1.2 is always on;
     Status of Fault: Contact 1.2 is off; capacity of Contact is (5-7) A;
  J4: Status of normal standby: Contact 1.2 is always on; Contact 2.3 is off;
     Status of heating: Contact 1.2 is off; Contact2.3 cut off; capacity of Contact is (5-7) A;
  6）通讯接口选用主控板上配有开关，通讯速率（波特率）的选择：按下波特率开关，此时设定值窗口显示L12、24、48、96循环到所需值松开按钮即可，所对应值剩以100为实际通讯速率，如L12--通讯速率为1200。

 6) Communication interface shall select the main control plate equipped with switches and communication rate (Baud rate): press down switches of Baud rate, at this moment, windows of preset value shows L12, 24, 48, 96 recycling until the required value then release switches. The relative value multiply by 100 is actual communication rate, such as L12 - communication rate is 1200.
六．故障检测与处理

      本设备采用自监控功能对设备的内部故障进行检测并通过外部发光二极管对故障进行报告,同时故障开关通过错误继电器影响设备功能,下面列出了各个故障的排除方法:

      Ⅰ型（双片版）

	故障名称
	外部
	处理方法

	温湿度传感器故障
	红色灯亮绿灯亮
	设备由定时控制器进行控制，应更换温湿度传感器

	加热器故障
	红色灯闪烁，黄灯亮绿灯灭
	干燥室不能再生,应更换吸湿器

	电源故障
	灯全灭
	进行检查,确定是否正常供电


6. Fault Inspection and Treatment
The device adopts self-monitoring function to carry out inspection for its internal fault, and report the fault through external lighting LED; at the same time fault switches affect device's functions through fault relay. The relative excluding method of each fault is listed as following:

Type I (version of double control panels)
	Name of fault
	External
	Processing method

	Fault of temperature and humidity sensor
	Red light and green light turn on
	Device is controlled by time controller; temperature and humidity sensor shall be replaced

	Fault of heating
	Red light shines, yellow light turns on, green light turns off
	Drying chamber cannot revive; moisture absorber shall be replaced

	Fault of power source
	All lights turn off
	Carry out inspection to confirm the power is supplied


七．安装、使用说明7. Instructions of Installation and Use
1）首先确认电源电压是否为AC220V，频率为50Hz.所需电缆大于2X2.5mm²插头通用，功率800w

2）免维护吸湿器与变压器法兰相连接，将胶垫垫好，紧固螺帽，然后把吸湿器底部密封胶带撕掉。

3）将吸湿器电源接通，此时吸湿器进行功能自检，设置窗口倒计时时间为15秒。正常情况下，绿灯点亮，红灯和黄灯熄灭，此时表明产品进入使用模式，安装完毕。 

1) Firstly confirm power and voltage is AC220V, and frequency is 50Hz.
2) Connect Maintenance-free Moisture Absorber with flanges of transformer; pad well the rubber cushion; fasten screw cap; then tear off the sealed adhesive tape at bottom of moisture absorber.
3) Turn on the power of moisture absorber; moisture absorber will carry out self-inspection at this moment; set countdown time as 15 seconds. Under normal circumstances, the green light will turn on, red light and yellow light will turn off, which indicates the product has entered operating mode and completed installation.
八．储存、包装、运输8. Storage, Package and Transportation
1) 免维护吸湿器装入塑料袋中密封。储存在干燥，防腐蚀的地方。

免维护吸湿器出厂前应附有产品合格证，使用说明书。

产品在运输过程中，应做塑料泡沫在四周进行衬垫，保证产品安全运输。

包装箱上应印有“玻璃制品、小心轻放、产品型号、厂家”等字样。

1) Put Maintenance-free Moisture Absorber into plastic bag and seal up; Store at dry and antiseptic place.
2) Maintenance-free Moisture Absorber shall attach with product qualification certificate and operating instructions.
3) During the transportation, the product shall be protected by plastic foam all around to ensure the safe transportation.
4) Packing box shall be marked with "Glassware", "Fragile", "Model number", and "Manufacturer" etc.
 注意:必须严格遵守本手册中的操作和安装技术要求,电气连接仅能有资格的熟练技术人员进行.

Warning: please strictly abide by the technical requirements of operation and installation in this manual; electrical connection can only be carried out by entitled skilled personnel.
                               结构示意图
连接法兰 Connect flange

温度、湿度传感器 Temperature and humidity sensor

压盖 Gland

控制箱 Control box

加热器 Heater

干燥剂 Desiccative

不锈钢网罩 Stainless mesh cover

玻璃罩 Glass cover

不锈钢外壳 Stainless shell

下端盖 Bottom gland

温控加热过滤器 Temperature-controlled heating filter

透气栅 Breathable railings
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