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HMG Series EO Sterilizer
HMG系列环氧乙烷灭菌柜

OPERATION MANUAL
使用说明书

Jiangyin Huaqing Machinery Co., Ltd
江 阴 市 华 青 机 械 有 限 公 司

HMG Series EO Sterilizer 
Operation Manual
Thank you for buying HMG Series EO Sterilizer.
To ensure the safety and the best performance of the sterilizer to serve for you, please read this manual carefully before installing and using the product!
Product Permits
Permit number for producing medical device: Jiangsu FDA permit 2002-0034 

Registration number for medical device: Jiangsu FDA (Approval) 2007 number 2570579

Implementation Standard: YZB/Jiangsu 0584-2007

Permit number for producing sterilizing device: Jiangsu safety and hygiene permit number (2006) 0051
Registration address: Dachuanqiao, Qingyang, Jiangyin, Jiangsu, P.R.China

Production address: Dachuanqiao, Qingyang, Jiangyin, Jiangsu, P.R.China

Contacts:

Telephone：0510-86514888 86514858 Fax：0510-86518900

Postcode：214401

Address: Dachuanqiao, Qingyang, Jiangyin, Jiangsu, P.R.China

1. Product instruction   产品介绍
1.1 Product features     产品特点
HMG Series EO Sterilizer is a low temperature sterilization device. Based on the advantages of similar products at home and abroad, the product adopts latest materials, advanced computer technology, automatic control technology, welding technology and other technologies and techniques, it has the following features:

（1）The whole sterilization process is controlled by microcomputer or computer with functions of automatic recording, printing and saving sterilizing technique parameters.

（2）Adjustable hexahedral heating system is adopted, so the sterilizing temperature is even inside to ensure the consistency of sterilizing effects.
（3）Specialized thermal insulation material to ensure the better insulation performance.
The product has the following advantages because of adopting low temperature EO steaming sterilization.
（1）Strong infiltration ability. With strong diffusing and infiltrating ability, EO gas can penetrate multi-layers cloth, paper and items sealed in plastic bags. 
（2）Broad spectrum and strong sterilizing ability. EO has the ability to make bacterial unable to revive. It works on vegetative forms and germs of any microorganisms effectively and thoroughly.
（3）Extremely few damage for sterilized items. Adopting low temperature steaming sterilization, oxidation and loss of sterilized items in high temperature can be avoided or reduced.
1.2 Product application scope  产品适用范围

For EO sterilization
1.3 Model number composition   型号组成
[image: image2.png] HMG —       —       

                        Volume of sterilization chamber in the unit m3   

                        Design sequence number
                        EO sterilizer
1.4 Standard working condition   正常工作条件
     （1）Environmental temperature:：5℃~40℃ 
（2）Relative humidity：≤80%

（3）Water supply：water pressure：0.04～0.15MPa
（4）Power supply：AC 220×（1±10％）V、50×（1±2％）HZ；

　　　　　 　    AC 380×（1±10％）V、50×（1±2％）HZ.
（5）Steam supply：saturated steam, pressure≤0.04Mpa

（6）EO: content of pure EO can not be below 99%, content of EO in mixed gas can not be above 30%.
1.5 Environmental condition of installation field (sterilization workshop)

    安装场地(灭菌车间)环境条件
1.5.1 Naked flame is forbidden around sterilization workshop, lighting appliance and ventilation motor should be equipped with flameproof type.
1.5.2 A number of ventilators shall be equipped to ensure good ventilation condition in workshop.
1.5.3 Electric control room, injection room, sterilizing cabinet and water heating tank must be separated during installation.
2. Structure, compositions and working principals   结构、组成及工作原理
2.1 structure and compositions   结构、组成
HMG Series EO Sterilizer consists of the following major components:

（1）Sterilizing cabinet (including: sterilizing chamber, safety valve, door lock, pipelines, sealing components and thermal insulation material, etc.)
（2）Heating and circulating equipment
（3）Injection and gasification equipment
（4）Hydrating equipment
（5）Vacuum equipment
（6）Sealing equipment
（7）Used gas treating equipment
（8）Inspecting and controlling equipment
Functions and compositions of major components are listed as follows:

Sterilizing cabinet: It is the container to hold items to be sterilized. Interlayer of sterilizing chamber is filled and laid with thermal insulation material and circulating pipelines. It connects with electric control equipment to compose electric circuit, and connects with vacuum equipment, heating and circulating equipment, injection and gasification equipment, used gas treating equipment with pipelines. Positive and negative pressure gauge, safety valve etc. are equipped on cabinet.
Heating and circulating equipment: It is the device to heat and circulate water with cabinet. It consists of hot water circulating pump and three-phase AC heater, etc.

Injection and gasification equipment: It is the device to gasify EO from liquid state to gas state. It consists of filter, gasifying device and gasifying tank, etc.
Hydrating equipment: It adjusts humidity of sterilized items, and consists of stream source and hydrating pipelines.
Vacuum equipment: It is the device to vacuumize cabinet and exchange gas in cabinet. It consists of vacuum pump and vacuum pipelines and valves, etc.

Used gas treating equipment: After sterilization, used gas comes into mixture tube with water from water-ring vacuum pump, and glycol is generated after full mixture and reaction. The waste water with glycol coming into waste water treating flume (clients can build this device or use current device, or order this device from our company. The volume of waste water generated from one time gas exchange and cleaning is about 230Kg from a 20M3 cabinet.) can be neutralized by 30% sulfuric acid. The waste water can be discharged when its PH value is between 6～9 （GB8978-1996）.
Inspecting and controlling equipment: It is used to inspect relative parameters during the whole sterilizing process and automatically control the process. It consists of microcomputer or computer and other function components.
2.2 Working principals   工作原理
Firstly, six sides of sterilizing cabinet are heated by hot water circulating system. Items to be sterilized are treated in the processes of pre-heating, pre-hydrating and keeping warm to reach the temperature, humidity and time required by sterilization technique. Afterward, sterilizing chamber is vacuumized to some extent. EO is gasified from liquid state to gas state in gasifying device and inputted into sterilizing chamber through gas inlet. After gas injection, cabinet continues to be heated to gasify and diffuse EO further. When the scheduled temperature is reached, processes of keeping warm and sterilizing are started. After scheduled sterilizing time, gas exchange and cleaning processes are started. Gas exchange is the process of releasing residual gas in sterilizing chamber to used gas treating equipment, whose purpose is to reduce the thickness of unabsorbed EO in sterilizing chamber to avoid harming operators during loading and unloading processes.
3. Product technical features   产品技术特性
Product basic parameters, specifications and characteristics are listed in Table 1, Table 2 and Table 3.
Table 1 Basic parameters
基本参数
	Volume of steril-izing chamber（m3）
	Dimension of sterilizing chamber(cm)
	Door type
	Tempera-ture control scope (℃)
	Humidity display scope (RH)


	Nominal working pressure (MPa)


	Nominal degree of vacuum (MPa)


	Nominal power（kw）

	
	
	
	
	
	
	
	Without heating device
	With heating device

	<1
	50~120×45~75×60~105
	Single 
door
	25～60
	0～100%


	0.08
	-0.085
	1.5
	6

	1
	150×75×105
	
	
	
	
	
	
	

	3
	200×98.5×160
	
	
	
	
	
	2.4
	18

	4
	255×98.5×160
	
	
	
	
	
	
	

	6
	265×135×170
	Double
doors in front and rear
	
	
	
	
	3.8
	33

	10
	440×135×170
	
	
	
	
	
	
	

	15
	660×135×170
	
	
	
	
	
	4.7
	42

	20
	690×160×182
	
	
	
	
	
	
	

	25
	860×160×182
	
	
	
	
	
	8.0
	54

	30
	1040×160×182
	
	
	
	
	
	
	

	35
	1230×160×182
	
	
	
	
	
	
	


Table 2 Fuse specifications

                                     熔断器容量
	Nominal power (kw)
	Fuse rated current (A)
	Nominal power (kw)
	Fuse rated current (A)

	1.5
	4
	6
	15

	2.1
	6
	18
	50

	3.3
	10
	33
	100

	4.6
	15
	42
	120

	8.5
	25
	54
	150


Table 3 Relationship between sterilizing chamber volume, vacuum pump and hot water circulating pump
容积、真空泵和热水循环泵
	Sterilizing chamber volume （m3）
	Type of vacuum pump
	Type of hot water circulating pump

	＜1
	SK-0.4B（2BV2060）
	ALR25-160A

	1
	SK-0.4B（2BV2060）
	ALR 25-160A

	3
	SK-0.4B（2BV2060）
	ALR 40-160A

	4
	SK-0.4B（2BV2060）
	ALR 40-160A

	6
	SK-0.8B（2BV2061）
	ALR 40-160B

	10
	SK-0.8B（2BV2061）
	ALR 50-160B

	15
	SK-1.3B（2BV2070）
	ALR 50-160A

	20
	SK-1.3B（2BV2070）
	ALR 50-160A

	25
	SK-1.3B（2BV2070）
	 ALR 50-160（I）B

	30
	SK-1.8B（2BV2071）
	ALR 50-160（I）B

	35
	SK-2.7B（2BV5110）
	ALR 50-160（I）B


4. Installation and adjustment   安装、调试
4.1 Clients should confirm sterilizer installation location (installation plan view) when placing order according to standard installation diagram and their own conditions. 
4.2 Necessary preparations for clients

4.2.1 Individual earthing device, using zincified steel tube or angle, whose sectional area shall ≥100mm2. When burying earthing body, the distance between the highest point of earthing body and the ground should not be less than 400mm or the highest point is below the frozen earth layer. Earthing resistance shall <4Ω.
4.2.2 Power switch cabinet shall be installed in electric control room, and power specification shall be referred to specification of the ordered sterilizer.

4.2.3 One water supply: caliber 6/8″



  One overflow water pipeline connection: caliber 1″



  One gas exchange mixture water pipeline connection: caliber 2″ or above



  Connected mixture pool 2～3, effective volume shall be 1 m3 each.
4.3 Manufacturer is responsible for instruction of HMG Series EO Sterilizer installation and adjustment.   
4.4 After installation and adjustment, sterilization effects of sterilizer shall be evaluated according to the Ministry of Heath 《disinfection technical specifications version 2002 》. It can be launched for use only after meeting the requirements.   
5. Operation   使用操作
5.1 Basic sterilization technical procedure   基本的灭菌工艺流程
5.1.1 Load items to be sterilized into sterilizing chamber, close and lock door.

5.1.2 Treatment: pre-heat, adjust humidity (pre-hydrate) and keep warm in sterilizing chamber.
5.1.3 Vacuum

5.1.4 Add EO

5.1.5 Sterilization

5.1.6 Gas exchange

5.1.7 Open door, unload sterilized items from sterilizing chamber.

5.1.8 No matter manual control, specialized programmable microcomputer control or computer automatic control is adopted, basic sterilization technical procedure must be followed.
5.2 Basic operation procedure   基本的操作程序
5.2.1 Items to be sterilized shall be stacked into sterilizing chamber in order (the stacking order shall be verified by sterilization technique)
5.2.2. Close and lock door: check if gas filled type door seal is out of seal groove. If so, put it back into seal groove and ensure it is even before closing door. If it is observed that seal is stuck with door when opening/closing door, apply some talcum powder to prevent the stuck seal strip from sliding out of seal groove.
5.2.3 In automatic control operation procedure, according to scheduled sterilization technique circle and parameters, sterilizer starts up hot water circulating pump and hydrating equipment to pre-heat, pre-hydrate and keep warm (treating), then starts up vacuum pump to vacuumize chamber and adds EO after alarming. Then it comes to sterilization process after EO injection. When sterilization time is up, automatic gas exchange process is started until the end.
5.2.4 In manual operation procedure, according to functions of power switches and buttons on manual operation panel and requirements of sterilization technique, operators control switches of front door, rear door, water tank heating, gasifying device heating, hot water circulating pump, vacuum pump, EO valve, gas exchange valve to complete all sterilization technical processes of pre-heating, pre-hydrating, keeping warm, vacuum, adding EO, sterilizing and exchanging gas.

5.3 Operation instruction of sterilizer control system   灭菌柜控制系统操作说明
5.3.1 Please read HMG Series EO Sterilizer specialized programmable microcomputer control system operation manual carefully for operation method of microcomputer control system.
5.3.2 Please read HMG Series EO Sterilizer computer control system operation manual carefully for operation method of computer control system.
5.4 Operation guidelines   操作注意事项
5.4.1 Sterilization operators must read HMG Series EO Sterilizer operation manual and specialized programmable microcomputer control system operation manual or computer control system operation manual carefully to learn and master all sterilizer functions, performance, operation requirements and maintenance and service requirements. They shall also learn and confirm EO sterilizing technique and technical parameters.
5.4.2 Before every sterilization operation, operators must check load volume of items to be sterilized, check if stacking order is right, if door seal is in seal groove, if power voltage, water level in water tank and pressure of compressed air is normal. They must check if there is leaking in outlet of EO steel cylinder and EO pipelines. If there are any problems, they must be eliminated or adjusted before starting sterilization.
5.4.3 Items to be sterilized shall not be placed close to cabinet walls to avoid being affected with damp. 
5.4.4 Lock front and rear door tightly to avoid EO leaking to result in harm.
5.4.5 When sterilization time is up, gas exchange shall be fully carried out, and it shall not be less than three times to ensure the thickness of residual EO gas is below safety degree before opening door to avoid harming operators or polluting environments.
5.4.6 Carbon-steel cabinet is required to be undertaken corrosion protection treatment once a year (or necessary), its lifespan will not be less than 10 years. Water in heat circulating system shall be changed once a month and neutral water is required to be used.
5.4.7 Toxic gas sterilization procedure must be inspected by specially trained people with abundant knowledge in area of toxic gas disinfector. Operators must receive regular on job training, and the records of attending training and training scores of each operator shall be saved.
5.4.8 When using pure EO to sterilize, content of EO shall not be less than 99%. When using mixture EO gas to sterilize, ratio of EO to inert gas shall be 20:80 or 30:70. If content of inert gas is less than 70%, there will be no explosion prevention effects.
5.4.9 Permanent symbols includes literal symbols of loading door, unloading door, open/close of power switch, sign symbols of humidity test pipe (H), pressure test pipe (V), color symbols of hot water circulating pipelines (pink), vacuum pipelines (silver), EO pipelines (blue). These permanent symbols shall not be damaged during transportation and installation, and they shall not be replaced and damaged during using.
6. Safety guides and dealing with accidents   安全事项及事故处理
6.1 Earthing protection symbol [image: image1.wmf]（IEC 417 5019）of sterilizer electric control is beside earthing protection terminal. During installation, reliable earthing should be ensured to avoid electric shock to hurt people.
6.2 Earthing protection resistance shall not be more than 4Ω, earthing protection cable shall be more than 2.5 mm2 yellow and green double color copper core cord.
6.3 EO storage and transportation
6.3.1 EO cylinder must be vertically placed in dry and well ventilated room without direct sunlight. Room temperature shall not be above 30℃.
6.3.2 EO storage cylinder must be stored far away from naked flame area. When transporting cylinders, ensure to close valve and wear protective cap to prevent air from entering cylinder.

6.4 Operation safety guides and dealing with accidents 操作安全须知及事故处理
6.4.1 In workshop, smoking, naked flame, electric spark and static spark are prohibited to avoid inflammation and explosion.
6.4.2 Spike-shoes are forbidden for operators in sterilization workshop to avoid generating friction spark.
6.4.3 Because EO is heaver than air, it is difficult to be removed thoroughly from basement room. So sterilization workshop and EO cylinder storage room shall not be arranged in basement rooms.
6.4.4 People heavily exposed to EO environment must be treated by doctors immediately. For lightly exposed people or before doctor arriving, following treatments can be carried out: (1) eyes: EO will heavily hurt eyes. No matter contacting with liquid or gas state EO, eyes must be washed by running water for 15 minutes. (2) if skin and cloth are contacted with EO, cloth should be taken off immediately and soaked in water, and skin should be washed by running water.
6.4.5 Control thickness of EO in environment. Leaking is prohibited. Once EO is smelled, its thickness has reached above 700PPm, so leave workshop immediately and open door and window to exchange air to remove indoor EO gas as soon as possible.
6.4.6 Open EO cylinder valve first before heating cylinder with hot water. Stop heating first before closing valve. Heating EO cylinder with naked flame and electric heater is forbidden.
6.4.7 Avoid inhaling EO: do not smell EO gas when EO cylinder valve or sterilizer is leaking to avoid acute poisoning.
6.4.8 Check air proof of sterilizer and connection of pipelines regularly. Strictly prevent EO leaking. EO cylinder valve is manually controlled, so close valve immediately after adding EO into sterilizer. Operators must not leave their positions during and after adding EO.

7. Maintenance and trouble shooting   维护保养和故障排除
7.1 At the beginning of every working shift, check if water level of water tank is in the middle of its scale, and add water once every shift. Check if pressure gauge of compressed air is held in scheduled scale position. Observe pressure gauge at any time during running and examine working condition of air compressor and leaking of all air pipelines and joints immediately if air pressure is not in scale or falls down suddenly.
7.2 Please read product operation manual, computer control system operation manual carefully. The setting of computer system can not be changed by clients. Computer games are not allowed to be installed. The wiring and control circuit of pressure, temperature and humidity sensors should not be changed by clients. If breaking these regulations to cause virus invasion, system crash and damage, clients should take responsibility.

7.3 Vacuum pump, hot water circulating pump and air compressor shall be maintained and serviced according to the instructions of these products.
Table 4 Maintenance guidelines    维护指南

	Time
	Name of part
	Content
	Method

	Weekly
	Air cylinder for opening door
Air valve

Throttle valve

Pressure relief valve

Vapor-water separating valve (triplet)

Oil sprayer (triplet)

Air pump cylinder
	Lubricate
Check leakage
Check leakage

Reducing value is inaccurate Remove water
Check oil 

Accumulate water
	Fill machine oil
Fastening, replace gasket

Fastening, replace gasket

Adjust

Pour water

Add machine oil, adjust oil mist

Discharge water

	Monthly
	Oil level of air pump crankcase
Air pump safety valve

Pallet of EO spraying port in cabinet

EO filter

Water tank and pipelines


	Below oil level line

Reliability

Dirt

Dirt and blockage
Empty water tank and pipelines
	Add machine oil

Portable exhausting test

Clean dirt
Clean dirt

Clean water tank, add water, open circulating pump until clean water is discharged from sewage valve

	Yearly
	Cabinet safety valve

Thermoregulator

Pressure gauge

Thermal resistor

Vacuum pump

Vacuum pump

Water pump

Cabinet inner surfaces

Gasifying device
	Safety test
Measuring check

Measuring check

Measuring check

Bearing is short of oil 
Impurity in impeller chamber

Mechanical gasket

Surfaces should be descaled

Blockage
	Send to Pressure Vessel Inspection Station
Send to Measuring Inspection Station.

Send to Measuring Inspection Station

Send to Measuring Inspection Station

Add lubricate

Disassemble, wash and clean

Replace

Industrial cleaning

Dredge


Table 5: List of common troubles and solutions
常见故障与排除一览表
	Troubles
	Reasons
	Solutions

	Accumulate water in cabinet
	Switch sequence of vacuum pump and vacuum valve is incorrect

Water intake valve of vacuum pump fails

Excess intake of water or humidity during hydrating process
	Adjust as operation manual

Repair or replace

Check steam supply, control steam volume

	Air leakage in cabinet
	Door seal is broken

Impurity in door seal groove

Safety valve fails

Relative valves and pipelines is leaky
	Replace door seal

Clean

Send to inspect and repair

Fasten again or replace

	Door can not open
	Air pressure of air source is not sufficient

Door seal does not release air

Door lock is not loosened
Throttle valve fails
	Check air pressure

Release air

Loosen lock

Adjust or replace

	Door can not close
	Air pressure of air source is not sufficient

Air cylinder for opening door is leaky

Throttle valve fails
	Check air pressure

Check air cylinder

Adjust or replace

	Door seal fails to charge
	Door is not closed to right position

Approach switch fails

Door is not locked

Air charge valve of door seal fails
	Check block

Adjust or replace

Lock

Repair or replace

	Air cylinder for opening door is leaky
	Gasket is damaged

Air cylinder connector is loosened
	Replace

Fasten

	Vacuum pump fails to work
	Fuse is damaged

Safety keeping of thermorelay
	Replace

Working current of pump is too high, find out reasons 

	Abnormal noise of vacuum pump
	Short of water

Vacuum valve does not open

Impurity in impeller chamber
	Check water intake solenoid valve

Open vacuum valve
Remove impurity

	Water leakage in vacuum pump
	Asbestos packing is damaged

Flange is too loose
	Replace

Fasten flange

	Water pump
	Water leakage
	Replace gasket

	Water pump fails to work
	Fuse is damaged

Safety keeping of thermorelay
	Replace

Working current of pump is too high, find out reasons

	Vacuumizing speed is too low
	Short of water or smaller flow than usual in vacuum pump

Leakage in cabinet


	Check vacuum pump water intake valve

Check leakage

	Excessive starting up frequency of air pump
	Leakage in air circuit

Leakage in door seal

Leakage in seal of air cylinder for opening door
	Check leakage

Check door seal

Check and replace

	EO can not be added
	Blockage in gasifying device

Low ambient temperature

Low gasifying device temperature 
	Dredge

Keep warm for EO steel cylinder

Adjust as operation manual

	Incorrect temperature display
	Temperature sensor is damaged

Data acquisition card, fuse or temperature meter is incorrect
	Replace

Find out reasons, repair or replace


8. Packing, transportation and storage   包装、运输和贮存
8.1 Sterilizer packing method and materials or no packing should follow prescriptions in contract. Documents coming with sterilizer includes: copy of license for business corporations, permit for producing medical device, product registration certificate; product certificate; final sterilizer checkup list; operation manual; electric schematic diagram; product certificate and operation manual of key components; packing list.
8.2 Transportation mode and requirements follows prescriptions in contract.

8.3 If clients do not install sterilizer immediately after goods delivery, sterilizer shall be stored in well ventilated room without corrosive gas in temperature 5℃～40℃, relative humidity ≤80%. During long-term shutdown of production, power should be switched off, dustproof actions should be carried out and pay attention to avoid data loss.
9. After-sale service   售后服务
9.1 Product warranty is one year after sale. Contact in time with our company when quality problems are discovered during using.

9.2 Our company is responsible for long term supply of wearing parts (door rubber seal strip, humidity sensor, etc.) 
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