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1. As HANSHIN's products are ceaselessly improved, the actual product may differ 

from the descriptions, specifications, drawings and pictures in this publication.

2. This manual is supplied only together with the pertinent products. It is prohibited 

to reproduce or copy all or part of this manual.
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 Incoming Inspection

1. On receipt, the sterilizer should be unpacked and inspected for mechanical damage. 

Observe packing method and retain packing material until the sterilizer has been 

inspected. Mechanical inspection involves checking for signs of physical damage such 

as scratched panel surfaces, broken knob etc,

2. If damage is apparent, file a claim with the carrier. The manufacturer is responsible 

for products supplied Ex Factory. These products are carefully inspected prior to 

shipment and all reasonable precautions are taken in preparing them for shipment to 

assure safe arrival at their destination.

Technical Service Contact

If there is any difficulty with this sterilizer, and the solution is not covered in this manual, 

please contact our representative or us first.

HANSHIN MEDICAL CO., LTD

166 Pyeongcheonro, Bupyeong-gu, 

Incheon, 21311 Republic of Korea

Tel: (82-32) 500-8800 (Key Number)

(82-32) 508-8118 (Trading Dept.)

Fax: (82-32) 508-8866

E-mail : tradehanshin@gmail.com

Website: www.hanshinmed.co.kr

EU REPRESENTATIVE: EH MED GmbH

Heerdterbuschstr. 10 / Halle 11, 41460 Neuss, Germany

Tel : +49-2131-6620630

Fax : +49-2131-6620633

E-mail : mail@eurohanshin.com

Website: www.eurohanshin.com

Mr. C. G Paik/ Representative

CAUTION

User must not alter this sterilizer at random without contacting us, otherwise the warranty 

does not apply to such a altered sterilizer and user is responsible for the problems 

caused by it. 
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 SAFETY INSTRUCTION

The following instructions should be strictly observed to ensure the safety of life and property when 

operating, inspecting, and repairing this sterilizer. 

The manufacturer and the supplier of this sterilizer shall not be held liable for human injury or unit 

damages caused by failure to correctly follow these safety instructions and the precautions of “

CAUTION” and “ WARNING” as well as the operating procedures detailed in this manual. 

WARNING indicates the potential for danger to personnel.

CAUTION indicates the potential for damage to equipment.

1. The operator should carefully read this manual, and should have a good working knowledge and 

experience in sterilization. The sterilizer must be used according to the procedures in this 

manual. If the sterilizer is used in a manner that is not specified by the manufacturer, the 

protection system of the sterilizer may be impaired, that results in a human injury and 

damage.

2. Do not sterilize the toxic materials, and also items that may deteriorate, discolor, deform, 

explosive, malfunctioned when exposed to high pressure and temperature  steam. 

3. The sterilizer must put to earth perfectly for avoiding possible electrical shock.

4. The area where the sterilizer would be installed should be ventilated at least ten times an hour. 

5. When sterilizing liquids, please observe the following: 

1) Use air-permeable(porous) closures. Do not use a screw cap or rubber stopper. 

2) Use only borosilicate glass bottles (typeⅠ). Do not use ordinary glass bottles or containers that 

are not designed for sterilization purposes. 

3) Avoid opening the door immediately after completing the sterilization cycles. Instead, slightly open 

the door and let it cool for about ten minutes. 

4) Do not shake or move the hot bottle, as doing so may lead it to burst. 

5) Small containers are preferable for sterilizing liquid rather than a large container or the different 

sized containers.

6. Only technically qualified and experienced personnel should inspect, adjust, and repair the 

sterilizer: 

1) Always wear protective gloves when operating the sterilizer. 

2) Disconnect the power plug and let the sterilizer cool down before conducting inspection and 

maintenance. 

 3) Use only those spare parts designated by the manufacturer. 

7. In sterilizing goods or materials whose physical and chemical properties have not been 

confirmed, please apply the sterilization methods specified in the literature provided by their 

respective manufacturers. 

8. Observe the following points in loading the items to be sterilized: 
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1) Load the items to be sterilized in the chamber only using the loading equipment provided by the 

manufacturer.

2) Do not put the items to be sterilized on the chamber floor directly and avoid bring the packages of 

the items to be sterilized in contact with the chamber wall. 

10. Do not sterilize saline solutions.  If it has sterilized inevitably, immediately clean the chamber. 

11. When cleaning the door or chamber, do not use a wire brush, steel wool, abrasives, or materials 

containing chlorides. 

12. During sterilization, the operator should stay near sterilizer enough to watch over it and hear any 

warning or unusual sounds that may indicate equipment failure. Be sure to turn off the sterilizer 

when sterilization has been completed and leaving work. 

13. The contaminated waste at the workplace of sterilization should be packed in the bags or 

container marked correctly and there should be no leaks. 
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1. GENERAL INFORMATION

1.1 Features

1) These CE certified B-class steam sterilizers are capable of sterilizing and drying the items 

which are hard to be sterilized in perfect and safely including hollow loads such as tube or 

endoscope and porous loads such as sponges or textile within the shortest time by the 

powerful air removal system applied the pressure pulsing, and are fully satisfying the 

conditions of Hollow Load A Test regulated to European Standards.

2) This sterilizer is equipped with the new type external steam generator which can vaporize the 

feed water instantly and inject the saturated vapor into the chamber as a sterilizing media, 

therefore the required cycle time is shortened and the chamber is less contaminated than the 

internal steam generating type, moreover the usable space in the chamber was widened due 

to the chamber without heater. 

3) The used water (condensate) after completing a sterilizing cycle is collected in the collection 

container designed separately with the reservoir and should be drained to the outside manually 

through the built-in drain valve when the collection container has been filled with it, therefore 

the saturated vapor generated by clean feed water always can be supplied to perform every 

sterilizing cycle.     

4) 6 kinds of basic cycle program for sterilizing which are different in accordance with the items 

to be sterilized and the type of packaging, 2 kinds of test cycle program are installed in the 

sterilizer. If an error has occurred during operating the sterilizer, the self-diagnosis program 

detects the error and displays the error number and cause on the LCD panel accompanying 

an audible alarm, and then aborts the cycle in progress at the same time for the safety of 

workplace. 

5) The cycle performance data executed at least for 11 years are stored in the control unit in 

order. User can automatically search the results of sterilization cycle performed previously by 

input the date performed cycle or the cycle count number and prints out the result record by 

the built-in panel printer. 

User can download or backup those data in the USB memory and monitor the operating state 

of sterilizer on the external PC by connecting the USB or LAN cable to the built-in 

communication ports. Moreover the communication program including an ubiquitous function 

allows user to manage the operation of plural(maximum 15 sets) sterilizers at once. (optional 

specification) 

6) By adopting the integral rectangular chamber unwelded, the durability is excellent and a trouble 

such as leaking of pressurized vapor and/or vacuum during progressing a cycle is not  occurred, 

and the rectangular chamber allows user to sterilize more items at a time.  

7) The optional loading devices allow user to load the  various type of items easy and convenient in 

the chamber and to secure the successful sterilization.  

8) This sterilizer has the safety system for the safety of workplace designed that a cycle is not 

started unless the door has been locked, the door is not opened when the electric power is 
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not supplied to the sterilizer and there exists more pressure compare to the set level in the 

chamber by the pressure switch. The safety valve is opened automatically and releases the 

overpressure if the chamber pressure has increased greater than the set value on the safety 

valve. 

9) The built-in panel printer prints out the graph of temperature/pressure change in the chamber 

and the cycle performance record for securing the traceability afterwards.

1.2 Applicable Directive and Standards

The small steam sterilizers of HANSHIN MEDICAL Co., Ltd. are designed and manufactured to 

comply with the following international directives and standards;  

Medical Devices Directive (MDD 93/42/EEC)

CE Medical Device Mark 0044, TÜV NORD CERT GmbH, Germany

EN ISO 13485: 2016, TÜV NORD CERT GmbH, Germany

EN ISO 14971: 2012, Risk Management to Medical Devices

European Standard, Safety (EN 61010-1 / EN 61010-2-040)

European Standard, EMC (EN 61326-1)

European Standard, Large Steam Sterilizers (EN 13060)

Canadian Standard, Safety (CAN/CSA 22.2 NO.1010-1)

GOST, Russia Standard Improvement Measurement Committee

TGA, Therapeutic Goods Administration, Australia

KS, Korea Industrial Standards

KGMP, Korea Good Manufacturing Practice



- 6 -

1.3 Symbol Descriptions

Number Symbol Publication Description

1 IEC 60417, No. 5032 Alternating Current

2 IEC 60417, No. 5019
Protective Conductor

Terminal

3 IEC 60417, No. 5007 On (Supply)

4 IEC 60417, No. 5008 Off (Supply)

5 ISO 3864, No. B.3.1

Caution (refer to  

accompanying documents)

Background colour- yellow;

symbol and outline- black

6 IEC 60417, No. 5041

Caution, Hot Surface

Background colour- yellow;

symbol and outline- black
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1.4 Specifications

Model HS-2321BL HS-3041BL

Overall Size W513 x D625 x H442 mm W615 x D757 x H505 mm

Chamber

W225 x D425 x H225 mm

Vol.: 21.5ℓ, Material: STS 316L

W302 x D450 x H302 mm

Vol.: 40.5ℓ, Material: STS 316L

Max. Working Pressure: 2.40bar,      Min. Working Pressure: -1.00bar

Max. Working Temperature: 138.0℃,  Test Pressure : 5.13bar

Tray W211 x D385 x H18㎜, Qty. 4ea W288 x D410 x H18㎜, Qty. 4ea

Reservoir/ Collection 

Container

Vol: 6.0ℓ / 6.0ℓ (full water level)

Reservoir Minimum Water Vol: 2.0ℓ  

Vol: 7.5ℓ / 7.5ℓ (full water level)

Reservoir Minimum Water Vol: 2.7ℓ 

Operating

Temperature
121.0℃~135.0℃ (display resolution: 0.1℃ )

Sterilization Agent Saturated Steam

Air Removal Method Vacuum

Air Removal 

Equipment
Vacuum Pump (Diaphragm type)

Air Filter Filtration efficiency: 99.999% for 0.3㎛ particles 

A-Weighted Sound 

Power Level (LWA)
max. 70 dB(A)

Controls  Microprocessor

Communication 
(option) Ubiquitous Function Program

Display Graphic LCD(LED back lighting), Resolution; 128×64 dots

Panel Printer Direct Thermal Printing Type, Roll Paper: W58x∅40mm, L= 13 m

Power Source AC 230V, 50/60Hz

Power Consumption 2,600 W 3,300 W

Weight 53 kg 78 kg

Environment

Conditions

(IEC61010-1)

* Altitudes up to 2,000 meters.

* Temperature range of +5 ℃ to +40 ℃.

* Maximum relative humidity of 80% temperature up to 31℃ decreasing 

linearly to 50% relative humidity at 40℃

* Main supply voltage fluctuation of ±10% of nominal.

* Installation Category (Overvoltage Category) Ⅱ, Pollution Degree 2.

NOTE

Pressure indicated in this manual is the gauge pressure.
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2. INSTALLATION

2.1 Matters to be Attended before Installation

CAUTION

1. Sterilizer should be installed by the service personnel of the manufacturer or the 

supplier after checking the location environment and preparing all the matters required 

for installation, therefore user must not operate sterilizer randomly until the installing 

process has completed. 

2. After installation, the service person provides the in-service training including the 

correct operating method of the sterilizer, the procedures of routine and periodic 

maintenance and the matters to be attended while operating and maintaining the 

sterilizer for the operators. User should fully understand those contents and observe the 

safety instruction, cautions and warnings described in this manual for safe and smooth 

sterilization.  

3. User should not change the control programs of sterilizer arbitrarily, but if needed 

inevitably, should contact the service personnel of the supplier or the manufacturer. 

4. The supplier and manufacturer are not liable about the person injury and equipment 

damages caused by neglecting to observe the safety instruction, cautions and warnings 

described in this manual.  

1) Accessories included are as follows,

⑴ Tray; 2ea 

⑵ Tray Frame; 1ea

⑶ Drain Hose (Material; Silicone, ID∅8 x L1,000 ㎜); 1ea

⑷ Collection Container for Used Water (Material; HDPE, Capacity; 6ℓ); 1ea

⑸ Instruction Manual (CD); 1ea

⑹ Product Warranty; 1copy

NOTE

The door won't be opened unless turn power on.

2) After wearing protective gloves, move the sterilizer with gripping both sides of it by 2~3 

personnel.

CAUTION

Wear protective gloves and work by 2~3 personnel when moving the sterilizer.
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2.2 Installation Environments

The sterilizer should be placed in the location where could support the total load, level and 

vibrationless. The ambient atmosphere around the sterilizer must not exceed 40℃, 80% relative 

humidity, and the room should be ventilated more than 10 air changes per hour.  

WARNING

Never install and use the sterilizer in the location where there is a dangerous gas or 

vapor.  

2.3 Installation

1) The installing floor should support the load that was determined as considering of the total 

weight of sterilizer include maximum sterilizing loads, hydraulic test weight and the appliance 

table weight. 

Unpack the sterilizer and put it on a table of having about 820mm height of convenient to 

use. The sterilizer should be leveled evenly and has about 300mm spaces in left, right and 

rear side respectively for a good ventilation and about 500mm for swing the door. 

CAUTION

1. The maximum allowable load of appliance table for the sterilizer(HS-2321BL; AT-550, 

HS-3041BL; AT-650) is 100kg for AT-550 and 160kg for AT-650 respectively. In case 

of putting the sterilizer or another stuff heavier than the allowable load on the table, 

the safety of appliance table could not be guaranteed.  

2. The sterilizer should be installed on the appliance table, which is only for the sterilizer, 

for preventing possible damage and/or human injury. But for using another equipment 

or facility inevitably, it must support the total load included net weight of the sterilizer 

and items weight to be loaded in the chamber continuously, otherwise the safety 

absolutely could not be guaranteed.
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Table 2-1. Installation Information

MODEL HS-2321BL HS-3041BL

Overall dimensions of the 

sterilizer (Net Wt.)
W513 x D625 x H442㎜, 53kg W615 x D757 x H505㎜, 78kg

Support table of the 

sterilizer
W590 x D660 x H821㎜, 16kg W690 x D760 x H821㎜, 22kg

Weight per support area 

(N/㎡) when the reservoir 

is filled with water and 

the chamber contains a 

maximum load.

NOTE: If a water 

pressure test is required, 

e.g. by pressure vessel 

regulations, this weight 

should be considered.

Reservoir fill water: 6.0kg

Collection container fill water; 

6.0kg

Max. load: 2.0kg

Water pressure test: 21.5kg

Weight per support area: 

2,089N/㎡ (max. load)

Weight per support area: 

2,639N/㎡ (water press. test)

Reservoir fill water: 7.5kg

Collection container fill water; 

7.5kg

Max. load: 3.0kg

Water pressure test: 40.5kg

Weight per support area: 

2,205N/㎡ (max. load)

Weight per support area: 

2,962N/㎡ (water press. test)

Overall clearance required 

(left, right, rear, top)
300 ㎜ respectively

Clearance required for 

the movement of the 

door(s)

500 ㎜
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2) Appearance and Dimensions of the Sterilizer 

HS-2321BL

HS-3041BL

Fig. 2-1. Appearance and Dimensions (Unit: mm)

CAUTION

1. The installation area should has a enough capacity of ventilation facility.

2. Avoid installing the sterilizer near a water supply, sewage system or heating resource.

3. Do not place or use inflammable gases or liquids near the sterilizer.

4. The sterilizer should be leveled constantly, If not, remaining condensed hot water in 

the chamber may flow out when open the door.

5. Do not detach or damage the [WARNING/CAUTION] signs attached to the sterilizer.

3) Connect the sterilizer with rated power cord to the electrical power outlet corresponding to 

the rated voltage and frequency as specified on the name plate and turn power on.
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CAUTION

Avoid connecting the sterilizer to the power concent together with other electrical 

appliances and using extension power cord. The sterilizer should be grounded electrically. 

4) Open the door of the chamber. Pull the door handle, the latch of the door is released and 

the door is opened. The interlock fitted in the door locking unit has the safety function as 

follows,

⑴ The door is not opened unless power is provided to the control unit.

⑵ The cycle is not started unless the door has been locked.

⑶ The door is not opened during progressing a cycle.

⑷ The door is not opened in case of existing a pressure more than the set level in the 

chamber.

⑸ The door is opened by releasing interlocking with a click sound after about 3 seconds 

when turning power on.

5) Take out the contents (trays, tray frame etc.) from the chamber. Clean them up and replace 

them into the chamber and then close and lock the door. 

6) Separate the reservoir lid placed on the upper side of cabinet by turning the lid handle, fill 

the distilled water or purified water by the reverse osmosis technology into the reservoir until 

the LEDs indicating the full water level on the control panel are lit, and close the reservoir 

with the lid. 

NOTE

1. When the water is reached to the full level in the reservoir, the upper and lower LEDs of the 

[Clean Water] on the control panel are all lit and an audible signal of 1 second is sounded 

3 times at an interval of 0.5 second.  

2. The lower LED of [Clean Water] on the control panel is blinking if the water level in the 

reservoir is reached to the set low level. Add water in the reservoir.

3. The LED of [Dirty Water] on the control panel is blinking if the collection container is full of 

the used water. Open the chamber door and drain the used water with the drain hose 

provided through its drain valve placed on the bottom right side.  

CAUTION

1. Using the hard or soft water including much mineral matters for generating steam may 

shorten the working life of sterilizer.

2. If the water is spilt on the floor around sterilizer, mop up the floor immediately so that 

people would not slip on the wet floor. 

7) The water for generating steam should be used the distilled water or the purified water by 

the reverse osmosis technology (RO water), and suggested maximum limit of contaminants in 

the water for steam sterilizing is shown in Table 2-2. The compatibility should be tested in 

accordance with the authorized analysis methods.
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Table 2-2. Contaminants of Condensate and Feed Water

ITEM Condensate Feed Water

Evaporate residue ≤ 1.0 ㎎/㎏ ≤ 10 ㎎/ℓ

Silicium oxide : SiO2 ≤ 0.1 ㎎/㎏ ≤ 1 ㎎/ℓ

Iron ≤ 0.1 ㎎/㎏ ≤ 0.2 ㎎/ℓ

Cadmium ≤ 0.005 ㎎/㎏ ≤ 0.005 ㎎/ℓ

Lead ≤ 0.05 ㎎/㎏ ≤ 0.05 ㎎/ℓ

Residue of heavy metals 
excluding iron, cadmium, lead

≤ 0.1 ㎎/㎏ ≤ 0.1 ㎎/ℓ

Chloride ≤ 0.1 ㎎/㎏ ≤ 2 ㎎/ℓ

Phosphate ≤ 0.1 ㎎/㎏ ≤ 0.5 ㎎/ℓ

Conductivity (at 20℃) ≤ 3 ㎲/㎝ ≤ 15 ㎲/㎝

pH value 5 to 7 5 to 7.5

Appearance
colourless, clean, without 
sediment

colourless, clean, without 
sediment

Hardness ≤ 0.02 mmol/ℓ ≤ 0.02 mmol/ℓ

NOTE 1: Using of the water included contaminants of exceeding over those given level 
in Table 2-2 for steam generation may shorten the working life of sterilizer 
and invalidate the manufacturer's guarantee.

NOTE 2: The condensate is produced from the steam in the empty chamber of the 
sterilizer.

REFERENCE: EN 13060:2014, Annex C (informative)

8) The last cycle program performed is selected automatically when turning power on. The set 

exposure temperature and time, the cycle number and the set dry time are displayed on the 

message screen(LCD).   

9) The indicators(LED) on the control panel indicate the water level in the reservoir and the 

collecting container as follows, 

⑴ The lower LED of [Clean Water] on the control panel is blinking if 

the water level in the reservoir is reached to the set low level.

⑵ The lower LED of [Clean Water] on the control panel is lit while the 

water level in the reservoir is in the normal level.

⑶ The upper and lower LEDs of [Clean Water] on the control panel 

are all lit if the water level in the reservoir is reached to the set full 

level.

⑷ The LED of [Dirty Water] on the control panel is blinking when the 

collecting container is full of the used water. 

Fig. 2-2. Water Level Indicator
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3. OPERATION

6 kinds of basic cycle program for sterilizing the medical instruments wrapped or unwrapped, the 

synthetic resins products, the rubber products, the textile products, the glass products, the liquids 

contained in the glass bottle and the prion which is the factor of CJD(Creutzfeldt-Jakob Disease) 

and 2 kinds of test program for checking the ability of air removal from the chamber are installed 

in the sterilizer, therefore the operator could select a proper cycle program and perform 

sterilization conveniently (refer to Table 3-1). 

Furthermore it allows users to change the parameters of cycle program at user's pleasure if 

needed. 

Table 3-1. Cycle Program

Item Basic Cycle Test Cycle

Program No. P1 P2 P3 P4 P5 P6
Bowie-Dick 

Test

Vacuum 

Leak Test

Load Type
unwrapp

-ed wrapped unwrapp
-ed flash liquid prion Test pack N/A

Exposure 
Temperature 134℃ 134℃ 121℃ 134℃ 121℃ 134℃ 1340℃

Dwell; 5 min

Test; 10 min

Exposure Time 5 min 15 min 15 min 5 min 30 min 20 min 3.5 min

Dry Time 20 min 30 min 20 min 3 min - 20 min -

Cooling Time - - - - 60 min - -

Total 

Cycle 

Time 

HS-2321
BL 60 min 84 min 64 min 24 min 125 min 79 min -

HS-3041
BL 67 min 93 min 68 min 31 min 138 min 88 min -

Max. 
Load

HS-2321
BL Solid: 2.0㎏, Porous: 2.0㎏, Bottle: 250㎖x3ea

-
Empty 

ChamberHS-3041
BL Solid: 3.0㎏, Porous: 3.0㎏, Bottle: 500㎖x3ea

※ Environment of total cycle time: Consecutive cycle operation, Chamber loading; 

1. Unwrapped cycle; Unwrapped metal instruments(HS-2321BL; 2.7kg, HS-3041BL; 3.6kg)

2. Wrapped and Prion cycle; Wrapped textile package(HS-2321BL; 2.7kg, HS-3041BL; 3.6kg)

3. Flash cycle; Unwrapped metal instruments(HS-2321BL; 1.4kg, HS-3041BL; 1.8kg)

4. Liquid cycle; Glass bottle containing water(HS-2321BL; 250㎖x3ea, HS-3041BL; 500㎖x3ea)

It is recommended that the operator performs the test cycle to check the state of sterilizer before 

normal operation every day. 

CAUTION

An explosive or a toxic materials and other substances which may cause deterioration, 

discoloration, transformation or malfunction under heat and moisture should not be 

sterilized in this sterilizer. The loads which are not identified the characteristics against 

heat and moisture should be asked for the information of them to the manufacturers and 

then determined whether to sterilize.
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3.1 The Name of Operational Components and Functions

1) External Components

[Front Side]

[Rear Side]
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Index 

No.
Component Name Main Function

① Chamber Door Cover

This covers the door locking unit for avoiding an external 

shock and blocks heat transfer from the chamber to protect 

the operators from an accidental burns. 

② Chamber Door Handle
The operator can handle the door with this handle and it is 

connected with the door locking unit.

③
Control Panel 

Message Screen (LCD)

The parameters of the selected cycle program and the state 

of cycle progressing are displayed digitally in real time on 

this LCD monitor to check and control the operation of 

sterilizer.

④
Control Panel  

Operation/Control Part

The operator can operate the sterilizer and change a cycle 

program by using the functional buttons arranged on this 

control panel. The water level in the reservoir and collecting 

container and overheat state are indicated visually by the 

LEDs on it.   

⑤ Panel Printer 

The graph of temperature/pressure change in the chamber 

and the cycle performance record through a cycle progress 

are printed out. 

⑥ Control Box Cover

This cover can open and close by finger pushing, the air 

filter, the power switch, the manual reset switch of 

thermostat and USB port etc. are installed in the control 

box. 

⑦ Reservoir Lid
This is used for filling water into the reservoir by turning its 

handle to separate the lid from the reservoir. 

⑧
Manual Release Unit of 

Interlock System

The operator can open the door by releasing the mechanical 

interlocking function manually when the interlock system is 

out of order.

⑨ Condenser Cover
This protects the condenser from an external shock or a 

foreign matters.

 Rubber Foots

These are made of a hard rubber or plastic and supports 

the sterilizer body, forms space between the bottom side of 

sterilizer and the floor of appliance table. 

 Collection Container 

Drain Valve (Rear)

The water overflowed from the collection container is drained 

through this outlet.

 Circuit Breaker

(Auto-fuse type)

If an over-current is flowed into the power input circuit for a 

certain reason, the electrical contact of this circuit breaker is 

disconnected automatically and cut off power supplying for 

protecting the main control circuit. Power supplying is 

recovered by pressing the circuit breaker button sprang up 

downward once after removing the cause.  

 Power Inlet
The power cord is connected for supplying a rated electric 

power to the sterilizer to be operated.

 Name Plate
The rated electric power, the model name, the year and 

month manufactured etc. are specified on this plate. 

 Caution/Warning Label 

for Electric Shock

The possible danger for the electric shock while operating 

the sterilizer is notified on this label. 

Fig. 3-1. External Components
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Index 

No.
Component Name Main Function

① Door Plate
This allows to remain the sterilizing temperature and pressure by 

sealing the chamber.

② Door Gasket
The chamber pressure is prevented from leaking outside by the 

airtight chamber with this gasket.

③
Door Switch 

Pressing Rod 

This rod presses the door switch when locking the door, then an 

electric signal is generated and this signal is transmitted to the 

control unit.

④ Door Locking Latch

The operator hooks this latch to the latch hanger after closing 

the chamber door and locks the chamber door not to be 

opened during progressing a cycle. 

⑤ Tray Frame
Several trays are combined in arrangement within this frame and 

loaded in the chamber. 

⑥ Tray A container to put the items to be sterilized on.

⑦
Door Locking Latch 

Hanger

The door locking latch is hooked to this hanger to lock the 

chamber door.

⑧ Door Switch

An electric signal is generated by pressing this switch when 

locking the chamber door and is transmitted to the control unit, 

then the present door state, locked or unlocked, is indicated in 

real time on the LCD screen by the control unit after receiving 

this signal.

⑨
Collection Container 

Drain Valve (Front)

The operator can drain the used water outside manually through 

this valve when the collection container is filled with the used 

water(condensate).

 Reservoir Drain 

Valve

The operator can drain the water in the reservoir outside 

manually through this valve if needed. 

2) Internal Components
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Index 

No.
Component Name Main Function

 Air Filter (HEPA)

The bacteria and foreign substances included in the air flowed 

into the chamber are filtered with high efficiency for preventing 

the sterilized loads from recontamination in the chamber.  


USB & LAN 

Port (optional 

specification)

User can download or backup the cycle data from the controller 

of sterilizer in the USB flash memory and monitor the operation 

of sterilizer on the external PC by connecting the USB or LAN 

cable to the these ports. Moreover the communication program 

including an ubiquitous function provided allows user to manage 

the operation of plural(maximum 15 sets) sterilizers at once. 

(These functions can be provided as an optional specification) 

 Manual Reset Switch 

of Thermostat

The thermostat cuts off electric power to the heater 

automatically when the heater is overheated higher than the set 

temperature, the operators should press this reset switch 

manually to recover power supplying to the heater after removing 

the cause and cooling the heater.  

 Power Switch
The operators can connect or cut off electric power to the 

sterilizer with this switch.

Fig. 3-2. Internal Components

3) Control Panel
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Index 

No.
Component Name Main Function

① Cycle Number
The selected cycle number and the load type to be 

sterilized are displayed.

② Cycle Phase

Each cycle phase such as condition, sterilize, vent, dry 

and completion is displayed in sequence during 

progressing a cycle. 

③
Total Cycle Times 

Performed/Remaining Time

The total number of cycle times performed is displayed in 

the ready mode(1 is added when a new cycle is started), 

but the remaining time of a cycle is displayed during 

progressing a cycle.

④ Set Exposure Temperature
The set exposure temperature of the selected cycle 

program is displayed.

⑤ Set Exposure Time
The set exposure time of the selected cycle program is 

displayed.

⑥ Set Dry Time
The set dry time of the selected cycle program is 

displayed.

⑦ Chamber Actual Pressure
The actual pressure formed in the chamber is displayed 

in real time during progressing a cycle.

⑧ Present Time The present time is displayed as like hour:minute:second.

⑨
Chamber Actual 

Temperature

The actual temperature formed in the chamber is 

displayed in real time during progressing a cycle.

⑩ Door State Indicator
The door state, locked or unlocked, is displayed in real 

time.

⑪
  

Cursor

Moving Leftward 

<◁> Button

This button is used for moving cursor leftward when 

changing the parameter values of a cycle program.

Moving Rightward 

<▷> Button

This button is used for moving cursor rightward when 

changing the parameter values of a cycle program.

⑫ Value

 

Increasing <△> 

Button

This button is used for increasing value when changing 

the parameter values of a cycle program.

Reducing <▽> 

Button

This button is used for reducing value when changing the 

parameter values of a cycle program.

⑬ <Change/Save> Button
This button is used for changing and saving the 

parameter values of a cycle program.

⑭ <Select> Button

This button is used for selecting a cycle program 

intended to perform among the cycle programs installed 

in the sterilizer. 

⑮ <Start/Stop> Button
This button is used for start a cycle or stop a cycle in 

progress.

⑯ [Clean Water] 

Level Indicator

The present water level in the reservoir is indicated by 

LED.

⑰ [Dirty Water] 

Level Indicator

This LED is blinking when the collection container is full 

of the used water.

⑱ Overheat Indicator
This red LED is lit when the heater is overheated more 

than the set temperature during progressing a cycle.

Fig. 3-3. Control Panel
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3.2 Preparation of Sterilization 

1) Preparation of the Loads and Chamber Loading

⑴ Preparation of loads to be sterilized

All the medical devices, instruments and supplies to be sterilized should be cleaned and 

dried completely before sterilizing. The filth have to be removed from the devices and 

instruments immediately after using, and an ultrasonic washer and a washer-disinfector is 

useful for accomplishing this purpose for cleaning the difficult part by manual washing.

Cleaning ⇨ Rinse ⇨ Dry ⇨ Packing

① Remove the blood, organism, filth and foreign substances stained on the devices and 

instruments to be sterilized using a proper quality of water, detergent and method 

specified by the manufacturer of them. The saline solution must not be used for cleaning.  

② Rinse the cleaned devices and instruments with the distilled water or the purifies water by 

reverse osmosis method(RO water) completely not to remain the residue of detergent and 

stain on the devices and instruments. 

③ Remove moisture from all the part of devices and instruments to be sterilized and dry 

completely (at least for 20 minutes at 60℃). 

④ The materials of packing should be used the standard materials specified by the 

manufacturer of items to be sterilized.  

⑤ Place the internal chemical indicator(CI) in the package and attach the external CI tape 

on the surface of package. 

⑵ Chamber loading

CAUTION

1. Load the items to be sterilized in the chamber only using the trays provided by the 

manufacturer. 

2. Leave space between the packs or wrapped instruments when loading for complete 

air removal and free penetration of steam, and for good dry performance after 

sterilization phase.

3. Do not overload in the chamber.

WARNING

1. The metal tray and surface of sterilizer are hot after completion of a cycle, always 

wear the personal protective equipments when loading or unloading the sterilized 

loads. 

2. The residual steam may be released from the chamber when the opening the door 

after completion of cycle. Wait until the sterilizer is cooled down enough to contact. 

2) Turn Power On 

The last cycle performed is selected automatically, and the cycle parameters such as the  

number of cycle program, the set exposure temperature and time, the set dry time are 
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displayed on the LCD screen as Fig. 3-4. The indication LEDs on the operation/control part 

of control panel are lit or blinking according to the present water level in the reservoir and 

collecting container. 

Fig. 3-4. Ready Phase Screen

NOTE

 If the water level in the reservoir is reached to the set low level, the lower LED of the [Clean 

Water] level indicator on the control panel is lit and "[Err 01] Low water level in the reservoir" 

is displayed on the LCD screen accompanying an audible alarm. An audible alarm can be 

stopped by pressing the <Start/Stop> button at this time, and the sterilizer returns to the normal 

condition after filling water up into the reservoir. 

Fig. 3-5.  Screen of [Err 01] Low water level in the reservoir

If the collecting container is full of the used water, the LED of [Dirty Water] level indicator on 

the control panel is blinking and "[Err 05] Full water level of the collecting container" is 

displayed on the LCD screen accompanying an audible alarm. An audible alarm can be stopped 

by pressing the <Start/Stop> button at this time, and the sterilizer returns to the normal 

condition after draining the used water out from the collecting container through its drain valve.

Fig. 3-6. Screen of [Err 05] Full water level of the collection container

3) Select a Sterilizing or Test Cycle Program

⑴ In case of selecting a cycle among the basic cycle programs: The number of cycle 

program is changed in sequence of <P1> ⇨ <P2> ⇨ <P3> ⇨ <P4> ⇨ <P5> ⇨ <B&D 
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Test> ⇨ <Vacuum Test> ⇨ <P1> whenever pressing the <Select> button. The ready phase 

screen is displayed on the LCD screen as Fig. 3-7.

     

 <P1>                                <P2>

     

<P3>                                <P4>

     

<P5>                              <B&D Test> 

<Vacuum Leak Test>

Fig. 3-7. Ready Phase Screens of Each Cycle Program

⑵ In case of setting the cycle parameter values as user's please: User can change and save 

the cycle parameter values as follows,  
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How to Change and Save the Set Values of Basic Cycle Programs

1. The password input window is appeared on the LCD screen as Fig. 3-8 if you press the 

<Change/Save> button. The first number of password is blinking as a cursor. Input the 

set password by using the value <△,▽> buttons and the cursor <◁,▷> buttons, and 

then press the <Change/Save> button once more. The setting screen of user's cycle is 

displayed as Fig. 3-9 if the password input was correct and the indicating LED of  

<Change/Save> button is lit. The screen returns to the ready phase if the password input 

was not correct. 

Fig. 3-8 Password Input Screen

2. Move the cursor on the set value of exposure temperature and time, the set value of dry 

time, the load type(Unwrap, WRAP, PRION, LIQUID, FLASH), the password and the 

present time by using the cursor <◁,▷> buttons, and then change their values where the 

cursor is flashing by using the value <△,▽> buttons.

Fig. 3-9 Screen of User's Cycle Setting

3. The changed parameter values can be saved by pressing the <Select> button or the 

<Start/Stop> button when completing the change of the set parameter values. If you have 

saved the changed values by pressing the <Start/Stop> button, the indicating LED of 

<Start/Stop> button is turned off and the screen returns to the ready phase. 

4. The cycle number is changed in sequence of <P1>⇨<P2>⇨<P3>⇨<P4>⇨<P5> 

continually whenever pressing the <Select> button, user can select a cycle among them 

and can change its set parameter values.

5. The version number specified on the setting screen of user's cycle is the present version 

number of the cycle programs installed in the sterilizer and user can not change it.
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3.3 Procedures for the Wrapped and Unwrapped Load Cycle (P1~P3, P6)

1) Select a sterilization cycle after chamber loading and lock the door

The door state on the ready phase screen is changed to the locked( ) from the unlocked

( ). 

 

CAUTION

1. Put the loads to be sterilized only on the provided trays and place them in the chamber. 

2. Do not try to open the door forcibly during progressing a cycle.

2) Press the <Start/Stop> button under the door state is displayed as the locked( ) on 

the ready phase screen.

A sterilization cycle is progressed automatically in sequence of condition, sterilize, vent, dry 

and completion phase. At this time the expected remaining time of a cycle in progress is 

displayed at the same line on the LCD screen instead of the total number of cycle times that 

is displayed in the ready phase, and each cycle phase is displayed on the LCD screen 

respectively during progressing a cycle. 

Press the <Start/Stop> button once if you have to stop a cycle in progress inevitably.  

NOTE

The selected cycle is not started even though you press the <Start/Stop> button unless the 

door has been locked.

CAUTION

The operator must stop a cycle in progress firstly by pressing the <Start/Stop> button for 

changing the parameter values or opening the door inevitably during progressing a cycle.

3) Condition Phase

The condition phase is started if you press the <Start/Stop> button and [Condi.] is displayed 

on the cycle phase line of the LCD screen as Fig. 3-10. The condition phase is comprised of 

the pulsing process and the heat-up process. 

Fig. 3-10. Condition Screen
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⑴ Pulsing process

This process is for removing air affected adversely to the effect of sterilization from the 

chamber and the loads to be sterilized in the chamber.  

① The vacuum valve and vacuum pump operate and vacuumize the chamber up to 

-0.7bar. The heater of steam generator is activated until reaching to the set temperature 

that is able to vaporize the feeding water instantly and also the chamber heater is 

activated to form the set chamber temperature.    

② When the set vacuum level is formed in the chamber and the steam generator is 

reached to the set temperature, the vacuum valve and the vacuum pump stop operation, 

the water pump and the water fill/vapor supply valve operate and form the set pressure in 

the chamber. At this time the control unit controls the water pump and the water fill/vapor 

supply valve to control the amount of vapor supplied into the chamber through the steam 

generator in order not to be condensed. 

③ The water pump and the water fill/vapor supply valve stop operation when the set 

pressure is formed in the chamber, the vacuum valve and the vacuum pump operate 

again and make the set vacuum level in the chamber.  

④ The pulsing process for removing air in the chamber and the loads to be sterilized in the 

chamber is completed after repeating the above operation of article ②, ③ 3 times 

respectively. 

NOTE

If the collection container is full of the used water or the reservoir is reached to the set low 

level during progressing a cycle, its indicating LEDs are blinking only and an audible alarm is 

not sounded. In this case the error is generated after completing the cycle in progress and 

returning to the ready phase. Before starting the next cycle, the operator should replenish the 

reservoir and should drain the used water if the collection container is in the full level. 

NOTE

If a cycle in progress is stopped accidentally due to cut power off (power failure or turn power 

switch off) during progressing a cycle, when power is recovered, the cycle is restarted from the 

phase that was stopped point of the cycle by the resume function of sterilizer.  

⑵ Heat-Up process

The temperature in the chamber is increasing continuously until reaching to the set exposure 

temperature. 

① The vacuum valve and the vacuum pump stop operation after completing the pulsing 

process.

② The water pump and the water fill/vapor supply valve operate and the saturated vapor is 

injected into the chamber until the chamber temperature is reached to the set exposure 

temperature. At this time the water pump and the water fill/vapor supply valvecontrol the 

amount of vapor supplied into the chamber through the steam generator in order not to 

be condensed. 
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③ The chamber heater is controlling continually.

NOTE

If the heating time is exceeded in 30 minutes for a certain reason, an audible alarm("[Err 06] 

Excess of heating time“) is generated and the cycle in progress is aborted, and then the cycle 

is proceeded to the vent and completion phase automatically.

If you press the <Start/Stop> button or open the door in the completion phase, an audible 

signal that indicates the completion of a cycle process is stopped and the sterilizer returns to 

the ready phase. You should clarify the cause of excessive heating time and repair after cooling 

the chamber.

4) Sterilization Phase

⑴ The heat-up process is completed when the chamber temperature is reached to the set 

exposure temperature, and the cycle is proceeded to the sterilize phase automatically. The 

[Steri.] is displayed on the cycle phase line of the LCD screen as Fig. 3-11. 

⑵ The water pump and the water fill/vapor supply valve are controling for maintaining the 

exposure temperature. But there is no sterilize phase in the vacuum leak test cycle. The 

sterilize phase is continued for the set exposure time. 

Fig. 3-11. Sterilize Phase Screen

NOTE

If the deviation of exposure temperature in the chamber is out of the allowable range, an 

audible alarm("[Err 04] Excess of the exposure temperature deviation“) is generated and the 

cycle in progress is aborted, and then the cycle is proceeded to the vent and completion phase 

automatically. If you press the <Start/Stop> button in the completion phase, an audible signal 

that indicates the completion of a cycle process is stopped and the sterilizer returns to the 

ready phase.

NOTE

If the vaporizer heater is overheated during heating or sterilizing phase, an audible alarm("[Err 

02] Overheat of the vaporizer heater“) is generated and the cycle in progress is aborted, and 

then the cycle is proceeded to the vent and completion phase automatically. If you press the 

<Start/Stop> button in the completion phase, an audible signal that indicates the completion of 

a cycle process is stopped, and the error is released and the sterilizer returns to the ready 

phase if you press the manual reset switch of thermostat installed in the control box after 

cooling the chamber. You should clarify the cause of overheating and repair. 
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5) Vent Phase

⑴ The cycle proceeds to the vent phase when completing the sterilize phase. The [Vent] is 

displayed on the cycle phase line of the LCD screen as Fig. 3-12. 

⑵ The vacuum valve operates until the chamber pressure is decreased to the set pressure. 

But the cooling phase is started instead of the vent phase in the liquid cycle. The chamber 

heater is controling continually. 

Fig. 3-12. Vent Phase Screen

6) Dry Phase

⑴ The cycle proceeds to the dry phase when completing the vent phase. The [Dry] is 

displayed on the cycle phase line of the LCD screen as Fig. 3-13. 

⑵ The vacuum valve and the vacuum pump operate and start to vacuumize the chamber. 

The vacuum valve and the vacuum pump stop operation when the chamber pressure is 

decreased to the set vacuum level, the air-in valve is opened and the filtered air is 

introduced into the chamber through the air filter (HEPA). 

⑶ When the chamber pressure is increased to the set value, The vacuum valve and the 

vacuum pump operate again and vacuumize the chamber.  

⑷ The above mentioned vacuum/air-in process is repeated for the set dry time. The chamber 

heater is controling continually during the set dry time. 

⑸ The vacuum valve and the vacuum pump stop operation when the set dry time has 

passed, the air-in valve operates to introduce the filtered air into the chamber until the 

chamber is reached to the atmospheric pressure. 

Fig. 3-13. Dry Phase Screen

7) Completion Phase

⑴ When the chamber recovers the atmospheric pressure, the [Comp.] is displayed on the 

cycle phase line of the LCD screen as Fig. 3-13 and the panel printer prints out the cycle 

performance record. 
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⑵ An audible completion signal is sounded for 30 seconds at an interval of 0.5 second. At 

this time if you press the <Start/Stop> button or open the door, an audible signal is 

stopped and the sterilizer returns to the ready phase. 

⑶ The interlocking is released and the operator can open the door. But the cycle is 

proceeded to the completion phase after cooling phase in the liquid cycle. 

⑷ Take the sterilized loads out from the chamber and turn power off if you don't sterilize any 

more. 

Fig. 3-14. Completion Phase

8) Printing of the Cycle Performance Record 

If you press <Start/Stop> button the printer prints out the graph of actual temperature and 

pressure, and the cycle performance record at once when the cycle is completed. Operating 

method is as follows,

⑴ Holding the left and right side of front cover with one hand, pull it forward and the front 

cover will open downward.

⑵ Loosen the printing paper roll from the top slightly and put it horizontally into the recording 

paper holder in the panel printer.

⑶ Push up the front cover by hand and snap it closed.

⑷ When printing is completed, set the printed recording paper on the paper cutter and pull it 

up to be cut.

Fig. 3-15. Panel Printer
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Temp./Pressure Graph      Cycle Performance Record

Figure 3-16. Printouts
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9) Cycle Performance Record

The result of sterilization can be examined with the cycle performance record printed out by 

the panel printer.

Table 3-2. CYCLE PERFORMANCE RECORD (EXAMPLE)

RECORD DESCRIPTION

< MODEL NO : HS-3041BL >

---------------------------------

▶ STERILIZER NO.   : 15050002

▶ S/W Version      : V 1.0.0

---------------------------------

1. PROGRAM NO.      : P3 (X3)

2. LOADS TYPE       : UNWRAPPED

3. CYCLE START DATE : 18-08-2015

4. CYCLE START TIME : 10:30:43

5. CYCLE COUNT      :  000026

6. EXPOSURE TEMP    : 121 ℃

7. EXPOSURE TIME   : 15 min

8. DRYING TIME     : 20 min

-The manufacturer of sterilizer.

-The model name of sterilizer.

-The serial number of a sterilizer.

-The software version of a sterilizer.

-Selected cycle number.

-Type of the load.

-The year, month, date of a cycle started.

-The time of a cycle started.

-Total number of the cycles performed in this sterilizer.

-The set sterilizing temperature.

-The set sterilizing time.

-The set dry time.

      TIME     TEMP(℃)  PRESS(bar)   Phase, Time, Temperature, Pressure

R

P

P

V

P

V

P

V

S

E

D

D

Z

10:30:43

10:33:43

10:35:15

10:38:45

10:41:58

10:46:34

10:50:26

10:55:16

11:00:11

11:15:11

11:16:48

11:36:48

11:38:09

 84.4

 82.0

 97.8

 72.1

111.2

 69.8

115.1

 66.4

121.5

122.4

105.1

 70.4

 70.5

0.02  P

-0.71  V

0.30  T

-0.80  1

0.50  1

-0.76  2

0.70  2

-0.83  3

1.07  P

1.09  P

0.10  V

-0.53  A

-0.04  V

-FIRST COLUMN: The abbreviated word of each phase.

R= Ready, C= Condition, V= Vacuum, P= Pulsing

S= Sterilize, E= Vent, D= Dry , Z= Complete

-SECOND COLUMN: The start time of each phase.

-THIRD COLUMN: The temperature of each phase.

-FOURTH COLUMN:

P= Preheating or Pressure, V= Vacuum,  A= Air in, T=Purge 

end, 1/2/3= The number of pulse

MIN PRESS 1.07 bar MAX PRESS 1.12 bar
MIN TEMP. 121.5℃  MAX TEMP. 122.6℃

MIN PRESS= Actual m inimum pressure during cycle.

MAX PRESS= Actual maximum pressure during cycle.

M IN TEMP= Actual m inimum temperature during cycle.

MAX TEMP= Actual maximum temperature during cycle.

CONDITION        =  00:29:28   OK

STERILIZE        =  00:15:01   OK

VENT             =  00:01:37   OK

DRY              =  00:20:00   OK

AIR IN           =  00:01:21   OK

Time and results of each phase of a performed cycle. (OK: 
normal completed, NG: an error occurred) 

TOTAL CYCLE TIME =  01:07:26

ERROR CODE : NO

Total time of a cycle performed.

Error code had been occurred during cycle running.

READY TO UNLOAD

Checked by__________Dare :

Approved by_________Date :
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3.4 Procedures of Flash Cycle (P4)

The flash cycle is a shortened sterilizing process for the unwrapped medical instruments that 

should be used immediately after quick sterilizing, and is intended only for an emergency state 

(for example, in case of dropping the prepared surgical instrument on the floor without extra 

one to use in the operating room). 

WARNING

Do not flash sterilize the implanting surgical devices. If the flash sterilization of an 

implantable device is unavoidable, record-keeping (i.e. load identification, patient's 

name/hospital identifier, and biological indicator result) is essential for epidemiological 

tracking.  

CAUTION

1. Flash-sterilized items should be used immediately, not stored for later use.

2. Do not use flash sterilization for convenience, as an economical reason, or to save 

sterilization time.

3. Do not use packaging materials and containers in flash sterilization cycle unless they 

are designed for this use. 

4. Take apart and clean the item to be sterilized thoroughly before placing it in the 

chamber, and a flash sterilization log should be maintained.

The default cycle parameters of this sterilizer according to the type of device and packing are 

as follows,

Type of Device & Packing
Exposure 

Temperature

Exposure 

Time
Dry Time Air Removal

Unwrapped Instruments 

(Metal without Lumen, Non-porous)
134℃ 5 min 3 min Vacuum

Wrapped Instruments

(Metal with Lumen, Porous & Non-porous 

combination)

134℃ 10 min 5 min Vacuum

Sterilization process is performed as follows,

  1) Select [P4] by pressing of the <Select> button.

2) Load the item to be sterilized in the chamber and lock the door. 

3) Condition Phase

⑴ If you press the <Start/Stop> button under the door state is displayed as the locked( ) on 

the ready phase on the LCD screen, the expected cycle remaining time is displayed on the 

total cycle times line of the LCD screen. 

⑵ The vacuum valve and the vacuum pump operate and vacuumize the chamber up to the 

set level. The vaporizer heater is activated until reaching to the set temperature that is able 

to vaporize the feeding water instantly and also the chamber heater is activated to form the 

set chamber temperature.  

⑶ When the set vacuum level is formed in the chamber and the vaporizer is reached to the 
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set temperature, the vacuum valve and the vacuum pump stop operation, the water pump 

and the water fill/vapor supply valve operate and inject vapor into the chamber until 

reaching to the set pressure. 

⑷ When the set pressure is formed in the chamber, the vacuum valve and vacuum pump 

operate again to vacuumize the chamber up to the set vacuum level.  

⑸ When the chamber is reached to the set vacuum level, the water pump and the water 

fill/vapor supply valve operate continuously to inject vapor into the chamber until  reaching 

to the set exposure temperature. At this time the control unit controls the water pump and 

the water fill/vapor supply valve to control the amount of vapor supplied into the chamber 

through the instant vaporizer in order not to be condensed. 

4) Sterilize Phase

⑴ When the chamber temperature is reached to the set exposure temperature, the [Sterilize] 

is displayed on the cycle phase line of the LCD screen and the cycle is proceeded to the 

sterilize phase automatically. 

⑵ The water pump and the water fill/vapor supply valve are controling for maintaining the 

exposure temperature. The sterilize phase is continued for the set exposure time. 

5) Vent Phase

⑴ The cycle proceeds to the vent phase when completing the sterilize phase, the [Vent] is 

displayed on the cycle phase line of the LCD screen. 

⑵ The vacuum valve operates until the chamber pressure is decreased to the set pressure. 

The chamber heater is controling continually. 

6) Dry Phase

⑴ The cycle proceeds to the dry phase when completing the vent phase. The [Dry] is 

displayed on the cycle phase line of the LCD screen. 

⑵ The vacuum valve and the vacuum pump operate and start to vacuumize the chamber. 

The vacuum valve and the vacuum pump stop operation when the chamber pressure is 

decreased to the set vacuum level, the air-in valve is opened and the filtered air is 

introduced into the chamber through the air filter (HEPA). 

⑶ When the chamber pressure is increased to the set value, The vacuum valve and the 

vacuum pump operate again and vacuumize the chamber.  

⑷ The above mentioned vacuum/air-in process is repeated for the set dry time. The chamber 

heater is controling continually during the set dry time. 

⑸ The vacuum valve and the vacuum pump stop operation, the air-in valve operates to 

introduce the filtered air into the chamber until the chamber is reached to the atmospheric 

pressure. 

7) Completion Phase

⑴ When the chamber recovers the atmospheric pressure, the [Completion] is displayed on 

the cycle phase line of the LCD screen. The panel printer prints out the cycle performance 
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record. 

⑵ An audible completion signal is sounded for 30 seconds at an interval of 0.5 second.    

At this time if you press the <Start/Stop> button or open the door, an audible signal is 

stopped and the sterilizer returns to the ready phase. 

⑶ The interlocking is released and the operator can open the door. Take the sterilized loads 

out from the chamber.

3.5 Procedures of Liquid Cycle (P5)

CAUTION

Never sterilize the liquid loads by the wrapped, the unwrapped, prion and the flash 

cycle programs (P1~P4, P6).

This cycle is progressed basically the same way with the wrapped, unwrapped, prion and the 

flash cycles (P1~P4).

1) Select [P5] by pressing the <Select> button.

2) Load the liquid loads as shown in Figure 3-17 in the chamber and lock the door. 

Fig. 3-17. Loading of Liquid loads
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WARNING

1. The liquid should not exceed in 70% of the container capacity.

2. Leave the container open or use air vent lid. Don't use screw type or rubber lids.

3. Only borosilicate glass (Type I) should be used. Do not use ordinary glass container 

which is not suitable for the sterilization process.

4. Pay attention to handling the hot glass. Moving the container filled with boiling liquids 

may lead to burst.

CAUTION

1. Sterilization of chloride solution must cause corrosion in the camber.

2. Sterilization time depends on the container capacity. Bigger containers require longer 

sterilization time(see Table 3-4. Recommended Exposure Time).

3. Putting the bottles with same capacity in the chamber is advantageous to a good 

result of sterilization.  

3) Condition Phase

⑴ If you press the <Start/Stop> button under the door state is displayed as the locked( ) on 

the ready phase of the LCD screen, the expected cycle remaining time is displayed on the 

total cycle times line of the LCD screen. 

⑵ The vacuum valve and the vacuum pump operate and vacuumize the chamber up to the 

set level. The vaporizer heater is activated until reaching to the set temperature that is able 

to vaporize the feeding water instantly and also the chamber heater is activated to form the 

set chamber temperature.  

⑶ When the set vacuum level is formed in the chamber and the vaporizer is reached to the 

set temperature, the vacuum valve and the vacuum pump stop operation, the water pump 

and the water fill/vapor supply valve operate and inject vapor into the chamber until 

reaching to the set pressure. 

⑷ When the set pressure is formed in the chamber, the vacuum valve and vacuum pump 

operate again to vacuumize the chamber up to the set vacuum level.  

⑸ When the chamber is reached to the set vacuum level, the water pump and the water 

fill/vapor supply valve operate continuously to inject vapor into the chamber until  reaching 

to the set exposure temperature. At this time the control unit controls the water pump and 

the water fill/vapor supply valve to control the amount of vapor supplied into the chamber 

through the instant vaporizer in order not to be condensed. 

4) Sterilize Phase

⑴ When the chamber temperature is reached to the set exposure temperature, the [Sterilize] 

is displayed on the cycle phase line of the LCD screen and the cycle is proceeded to the 

sterilize phase automatically. 

⑵ The water pump and the water fill/vapor supply valve are controling for maintaining the 

exposure temperature. The sterilize phase is continued for the set exposure time. 
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5) Cooling Phase

⑴ The cycle proceeds to the cooling phase when completing the sterilize phase, the 

[Cooling] is displayed on the cycle phase line of the LCD screen. 

⑵ The electric power to the heaters of steam generator and chamber is cut off and the 

vapor in the chamber is condensed gradually by cooling the chamber down to the ambient 

temperature. 

⑶ The air-in valve is controlling when chamber pressure is recovered the atmospheric 

pressure. The liquid loads in the chamber are began to cool for the set cooling time when 

the chamber temperature is decreased to the set temperature. 

NOTE

During the cooling phase of liquid cycle, the steam in the chamber is not exhausted but is 

slowly cooled down and condensed in the chamber, therefore the pressure and temperature in 

the chamber are decreased gradually. This cooling method allows to protect a hot glass bottle 

from bursting or boiling over the liquid during venting.

Table 3-3. Required Time for Cooling Phase

LIQUID CAPACITY TIME

500 ㎖ 30 min

1,000 ㎖ 60 min

6) Completion Phase

⑴ When the set cooling time has completed, the [Comp.] is displayed on the cycle phase 

line of the LCD screen. The panel printer prints out the cycle performance record. The 

condensate in the chamber is drained automatically to the collection container by operating 

the vacuum pump and vacuum valve. 

⑵ An audible completion signal is sounded for 30 seconds at an interval of 0.5 second. At 

this time if you press the <Start/Stop> button or open the door, an audible signal is 

stopped and the sterilizer returns to the ready phase. 

⑶ The interlocking is released and the operator can open the door. Take the sterilized loads 

out from the chamber and turn power off if you don't sterilize any more

NOTE

Do not fling the door open abruptly after completing the cycle, It is safe that you took the 

sterilized loads out from the chamber after cooling them for 10 minutes once under the door 

slightly open about 20~30mm.  
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Table 3-4. Recommended Exposure Time

Material to be Sterilized vs Minimum Time in Minutes
GRAVITY

121℃ 132℃

INSTRUMENTS, metal only, in perforated tray, unwrapped

INSTRUMENTS, metal, unwrapped, combined with sutures, tubing 

or other porous materials

INSTRUMENTS, metal only, in lightly covered or padded tray

INSTRUMENTS, metal, combined with other porous materials, in 

lightly covered or padded tray

INSTRUMENTS, wrapped in muslin -4 thicknesses- for storage

GLASSWARE, empty, inverted

DRESSINGS, wrapped in paper or muslin

DRESSINGS, loosely packed, in canisters (on sides)

LINEN, packs, maximal size (W20xD35xH15㎝) and weight (3.0 kg)

SYRINGES and NEEDLES, disassembled, lumen moist, individually 

packaged in muslin or paper

RUBBER GLOVES, wrapped in muslin or paper

RUBBER CATHETERS, DRAINS, TUBING (lumen moist), unwrapped

RUBBER CATHETERS, DRAINS, TUBING (lumen moist), individually 

packaged in muslin or paper

TREATMENT TRAYS, wrapped in muslin or paper

SOLUTIONS (square-pak bottles)

75 ㎖~250 ㎖

500 ㎖~1,000 ㎖

1,500 ㎖~2,000 ㎖

UTENSILS, on edge, unwrapped

UTENSILS, on edge, wrapped in muslin or paper

15

20

20

30

30

15

30

30

30

30

20

20

30

30

20

30

40

15

20

 3

10

10

15

15

 3

15

15

-

15

 -

10

15

 -

 -

 -

 3

10

REFERENCE: Perkins, J. J. : Principles and Methods of Sterilization in Health Sciences, 

2nd ed. Springfield, IL., Thomas, 1983, p. 165, 166.

3.6 Procedures of Test Cycles

These test cycle programs, the vacuum leak test and Bowie-Dick test, are installed in the 

sterilizer for checking the air removal function of pre-vacuum cycle (see table 3-1). 

The vacuum leak test should be performed in an empty chamber before sterilization everyday, 

and then perform the Bowie-Dick test if the vacuum leak test result is normal. The Bowie-Dick 

test should be performed after preheating the chamber. 

Stop operating the sterilizer if the chamber is leaking, and examine and repair the sterilizer 

immediately. The test procedure is as follows,   

1) Vacuum Leak Test 

⑴ Press the <Select> button and select [Vacuum Test] cycle on the ready phase of the LCD 

screen.

⑵ If you press the <Start/Stop> button under the door state is displayed as the locked( ) on 

the ready phase of the LCD screen after locking door without chamber loading, the selected 

test cycle is started.
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⑶ The cycle is proceeded automatically in sequence of the dwell for five minutes after 

reaching to the set vacuum level, the leak test for ten minutes and the air in and 

[Vacuum], [Dwell], [Test] are displayed on the cycle phase line of the LCD screen 

respectively. 

⑷ If the average leak rate is exceeded in the allowable range(less than 1.3mbar/min) during 

the test period, the error code "[Err 10] Vacuum leak test fail" is displayed on the LCD 

screen accompanying an audible alarm and the cycle in progress is aborted automatically.

⑸ The result is regarded as a normal condition if the error code line on the cycle 

performance record is printed "NO".

⑹ Stop the alarm sound at first if the leak error is occurred by pressing the <Start/Stop> 

button, and then investigate the cause thoroughly and repair. 

2) Bowie-Dick Test

The test method described in here is applicable only to the case of using the standard test 

pack, but you should follow the instruction manual or guide of manufacturer because of the 

specifications such as type, standards, color change etc. of test pack and test sheet are 

different according to its product. The test pack made by user side may be usable.  

⑴ This test should be performed after preheating the chamber enough for obtaining a correct 

test result. 

⑵ Press the <Select> button and select the [B&D Test] cycle on the ready phase of the LCD 

screen.

⑶ Put the test pack contained Bowie-Dick test sheet on the tray positioned just upper side of 

the chamber drain hole where is a location of the most hard to be sterilized, but do not 

load the test pack together with the other loads in the chamber.  

⑷ If you press the <Start/Stop> button under the door state is displayed as the locked( ) on 

the ready phase of the LCD screen after locking door, and the selected test cycle is 

progressed automatically. 

⑸ Take out the test sheet from the test pack and investigate it as soon as the cycle is 

completed. The test result is regarded as a normal condition if the color of stripe printed 

on the test sheet has been changed to a dark deeply and evenly.

⑹ The result is regarded as a normal condition if the error code line on the cycle 

performance record is printed "NO".
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3.7 Audible Signal

1) The signal when the water level in the reservoir has been reached to the full level, an 

audible signal is generated three times for 1 second at an interval of 0.1 second.

2) The signal when touching the operation buttons, an audible signal of 0.1 second long is 

generated one time whenever you press the operation buttons on the control panel. 

3) The signal when a cycle has completed, an audible signal is generated for 30 seconds at 

an interval of 0.1 second continually until you stop it.

4) The signal when occurring an error during progressing a cycle, an audible alarm is generated 

continually at an interval of 0.5 second until you touch the <Start/Stop> button.

3.8 Error Alarm

If an error has been occurred during operating the sterilizer, the error number and cause are 

displayed on the LCD screen accompanying an audible alarm by the built-in self-diagnosis 

program. The error number and its cause are as follows,  

Table 3-5. Error Number and Cause

Error 

Number
Cause

Error 

Number
Cause

Err 01 Low water level in the reservoir Err 08 Malfunction of the pressure sensor

Err 02
Overheating of the steam generator 

heater
Err 09

Malfunction of the temperature 

sensor of steam generator 

Err 03
Door unlock during progressing a 

cycle
Err 10 Vacuum leak test failure

Err 04
Excess of the deviation range of 

sterilizing temperature
Err 11 Excess of the exhaust time

Err 05
Full water level in the collecting 

container
Err 12 Unused distilled water

Err 06 Excess of the heating time Err 13 Excess of air filter change period

Err 07
Malfunction of the chamber 

temperature sensor

3.9 Safety Devices

1) Door Interlock

The door interlock system is complementary operation of the electrical and mechanical 

devices and have following functions for safe operation of the sterilizer.

⑴ The door is not opened unless power is supplied to the controller.

⑵ The cycle does not start unless the door has been locked.

⑶ The door is not opened during progressing a cycle.

⑷ The door is not opened by operation of the pressure switch if the chamber pressure is 

greater than the set value. 



- 39 -

2) Safety Valve

When the chamber pressure has been increased up to the specified pressure of safety value, 

the safety valve is opened automatically and exhausts steam to reduce the chamber pressure 

for safety in the workplace. 

3) Thermostat for the Steam Generator Heater

If the steam generator heater is overheated over the set temperature during progressing a 

cycle, this thermostat cuts off the electric power being supplied to the heater to prevent 

continuous overheating.   

4) Overheat Protector for the Chamber Heater

If the chamber heater for drying is overheated over the set temperature during progressing a 

cycle, this protector cuts off the electric power being supplied to the heater to prevent 

continuous overheating.   

5) Program for Sensing the Deviation of Sterilizing Temperature

If the actual sterilization temperature gets out of the allowable range, the cycle in progress is 

aborted automatically and an audible alarm is generated and also the [Err 4] code is 

displayed on the LCD screen by the self-diagnosis program.

6) Circuit Breaker

If the over current flows into the power input part of sterilizer, this breaker disconnects the 

electric power and protect the control circuit from a serious damage. 
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3.10  Information for Access Levels

1)  Functions Requiring No Access Code ; Available to Operator.

⑴ Execution of the basic cycle program 

⑵ Execution of the test cycle program 

⑶ Adjusting of the power line voltage and power switch ON/OFF

⑷ Manual reset of the thermostat reset switch

⑸ Manual release of the door interlock

2) Functions Requiring Access Code ; Available only to Supervisors.

⑴ Change of the cycle program parameters

⑵ Initial reset of the changed parameters

⑶ Setting of the user cycle program

⑷ Setting and changing of the new access code

⑸ Resetting of the Time/Date/Year 

3) Adjustment of the Operation Components; Available only to Trained Technician.

⑴ Adjustment of the temperature sensor

⑵ Adjustment of the pressure transducer

⑶ Adjustment of the door switch and interlock mechanism

⑷ Adjustment of the thermostat temperature

4) Changing of the Control Program; Available only to Manufacturer.

⑴ Initial reset of the cycle counter number 

⑵ Default function of the all controls

⑶ Default value of the all program (temperature, time, pressure control & display) 

⑷ Default printing data of cycle performance record 

⑸ Default of the LED display format 

⑹ Default of the self-diagnosis function 
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3.11 Technique of Steam Sterilization

The information in this section is a guidance of the steam sterilization technique for the most 

common items and materials to be sterilized with steam. Prior to sterilization, all materials and 

items to be sterilized must be thoroughly cleaned. After sterilization, most loads should be 

stored for a certain period time but it must be kept within 30 days even though it's different 

according to wrapping materials. It had better to contact with the manufacturer to get the 

characteristic informations for the items or materials which were not specified in this section. 

1) Principle of Steam Sterilization

⑴ Steam with pressure is the simplest and most reliable method for sterilizing medical items. 

It can be produced inexpensively and penetrates into the loads rapidly to heat them and 

applied effectively, therefore applying range of the pressured steam is very wide. Typical 

steam sterilization temperature is 121℃ and 134℃ and effective steam sterilization requires 

following points:

① Presence of saturated steam

② Keeping proper temperature

③ Proper exposure time

⑵ Steam sterilization relies on steam condensing on the loads to be sterilized. When steam 

condenses, moisture and heat are transferred to the surface of load. The presence of 

saturated steam assures the transference of this heat and moisture.

⑶ Air removal from the loads and chamber is to keep the saturated steam in the chamber 

and to optimize the performance of sterilization. Air hinders to penetrate steam into the 

loads and protects microorganisms from the moisture in the steam. Sterilizers are equipped 

with automatic air exhaust valve for this purpose and it keeps open until air is removed 

from the chamber. Once air is removed, the valve is closed to increase the pressure for 

reaching up to the set sterilization temperature.

⑷ The importance of moisture and saturated steam is illustrated by the fact that steam 

sterilization is accomplished within a few minutes at 134℃, but it's required several hours 

at the same temperature if there exists a little or no moisture like the dry-heat sterilization. 

The presence of saturated steam can be confirmed by comparing and contrasting the 

chamber temperature and pressure after reached up to set temperature during the 

sterilization phase, This means that the temperature and pressure keeps a constant relation 

if the steam is in saturate state.

⑸ Temperature and pressure have to be controled in each cycle to secure a perfect 

sterilization condition. The enough water recommended need in the chamber and the air 

vent function have to be performed in perfect to fill up the saturated steam in the chamber 

by full air removal. It is very important for the loads to be exposed for enough long time 

with selection of proper sterilization time and temperature, the recommended time and 

temperature table is the results of a long time experiment, therefore it had better to follow 

as possible except a special case.

⑹ Only a proper pouch or cloth for sterilization must be applied in case of wrapping the 
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loads, the fabric and instrument packs should be loaded by stand on the edge for easy air 

removal and dry and each loads should be disposed on the tray in capable of exposing to 

the steam evenly. When processing mixed loads combining fabrics and hard goods, place 

the hard goods on the lower tray or rack. This prevents wetting of muslin packs from 

condensate dripping from hard goods load. Remove any caps from and invert empty jars, 

canisters and all other nonporous containers to facilitate sterilization and drying.

⑺ It has to check the sterilization performance at least once a week for checking all of the 

process by applying the biological and chemical indicators.

2) Cleaning of Loads

⑴ Instruments: Cleaning the instruments immediately after use them is the most effective, 

disassemble them as possible as maximum and unlock of all the locked parts and then 

wash with water, every dirt debris should be removed completely at this time. Remove the 

moisture by washing out cleanly with warm water and an detergent firstly and apply the 

water-soluble lubricants designed for instrument sterilization on it nextly.

⑵ Lumens: Catheter, syringe needle and tubes should be washed cleanly and remove 

moisture, then soak with distilled water. Pack them with moisture remained in the tube and 

sterilize immediately(at least within 24 hours) for achieving effective sterilization and 

prevention of pyrogen generation.

⑶ Textiles: Wash out cleanly immediately after use and dry completely before sterilize.

3) Wrapping the Fabrics and Instruments

⑴ Wapping of the fabrics and instruments is purposed to protect the loads not to be 

contaminated again when pull the loads out from the chamber. The protective packing 

also to prevent the loads from contacting with contaminants during handling them, 

entering of the insects and infilterating the dust or foreign matters during storage of the 

sterilized loads. The steam sterilization wrapper must be used to protect the surgical 

instruments. 

NOTE 

The muslin of 140 thread count has been used for a packing material for steam sterilization. 

The manufacturers of the other materials have to verify their products that  is equivalent or 

better than the muslin in steam sterilization, dry and keeping of sterile.

⑵ It's helpful to protect the loads from the superheated steam and extend the fabrics life by 

using of the 140 thread count muslin laundered cleanly(or equivalent). 

CAUTION 

DO NOT OVERLOAD STERILIZER. Allow for steam penetration between packs. Avoid 

contact of load components with the walls of the chamber.

4) Treatment of the Wet Packs

⑴ The most important factor to keep the sterility of the items being supplied is "state of 

dryness". The wet materials may be a media of the bacteria and give an worse effect to 

the sterile condition of the treated pack or instruments. The main cause of happening wet 
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pack is not simple but complex and wet pack comes out several situation or condition as 

follows, 

① Types of loads (instrument sets, utensil sets, textile packs and steam sterilized plastic, 

paper or plastic pouch coated with pure plastic).

② Types and size of wrappers (reusable fabrics, disposable items based on cellulose or 

polypropylene).

③ Packing and loading method.

⑵ Followings are some guideline for evaluation of the pack dry state.

① It's unacceptable if there exists any water droplets or visible moisture on the external 

surface of the pack or banding tape unless that they are completely impermeable to the 

water like the plastic film.

② It's unacceptable if there exists any water droplets in the inner side of the wrapper which 

is not  water impermeable completely or on the packed items. 

③ It can't be used if a pack is wet when unpack it. A general guideline is that the pack 

must be completely dried after cooling at the ambient temperature(21℃ and 50% relative 

humidity) for one hour at least following pull the pack out from the chamber. If the room 

temperature and relative humidity is varied from these recommendations, a longer drying 

time and increased cooling time may be necessary before the packs are handled or 

stored.

⑶ These guidelines are not fixed rule but can be a basis for evaluating the wet pack to 

assure an acceptable "state of dryness".

5) Sterilizing of Liquids

⑴ This sterilizer is designed to sterilize the liquid loads only by using the borosilicate flasks 

with poromeric lid and it's required a special sterilizer designed for any other flask and with 

a non-poromeric lid. The borosilicate glass is recommended because it has a strong 

durability of which accepts the high pressure, resists against thermal shock and withstands 

to repeated handling. 

⑵ If the other type of glass(such as flint glass) and non-poromeric(sealed) lid is used to 

sterilize liquid load in the chamber, a dangerous accident which is capable of causing 

human injury and property damage may be happened.  In case the liquid and residual air 

in a sealed flask are heated, they are expanded and create an internal pressure greater 

than the external steam pressure, that is progressed to make glass too weak and has 

greater potential of bursting.

⑶ After the sterilize phase, the steam with pressure in the chamber is exhausted slowly but 

more rapidly than the inner pressure of the sealed flask. The extra pressure in the flask  

exists until the residual air and the liquid load cool down unless the lid is poromeric, and 

then the latent danger which is capable of causing human injury and property damage may 

always exists.
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3.12 Cycle Graph, Piping Schematic 

It can be applied as an useful data to check and understand the each cycle of the sterilizer.

Fig. 3-18. Cycle Graph P1 

Fig. 3-19. Cycle Graph P2
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Fig. 3-20. Cycle Graph P3 

Fig. 3-21. Cycle Graph P4 
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Fig. 3-22. Cycle Graph P5 

Fig. 3-23. Cycle Graph P6 
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Fig. 3-24. Test Cycle Graph (Bowie-Dick/Helix test)

Fig. 3-25. Test Cycle Graph (Vacuum Leak Test)
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Fig. 3-26. Piping Schematic
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 Table 4-1. Errors Detected by Self-Diagnosis

No. CAUTION PROCESSING OPERATOR ACTION

Err 01
Low water level in 

the reservoir.

ALARM: display the error code 

on the LCD screen and 

generate an audible alarm.

Stop an audible alarm by pressing the 

<Start/Stop> button.

Fill clean water in the reservoir.

Err 02
Overheat of the 

vaporizer heater

Abort a cycle in progress and 

exhaust  chamber.

ALARM: display the error code 

on the LCD screen and 

generate an audible alarm.

Stop an audible alarm by pressing the 

<Start/Stop> button. Investigate the 

cause and repair after cooling.

Press the manual reset button of 

thermostat for supplying power.

Err 03
Door unlock during 

progressing a cycle

Abort a cycle in progress and 

exhaust  chamber.

ALARM: display the error code 

on the LCD screen and 

generate an audible alarm.

Stop an audible alarm by pressing the 

<Start/Stop> button. 

Check and adjust the door switch. 

Resume a cycle and test.

Err 04

Excess of the 

exposure  

temperature 

deviation 

Abort a cycle in progress and 

exhaust  chamber.

ALARM: display the error code 

on the LCD screen and 

generate an audible alarm.

Stop an audible alarm by pressing the 

<Start/Stop> button.  

Investigate the cause and repair after 

cooling chamber.

Err 05

Full water level of 

the collecting 

container

ALARM: display the error code 

on the LCD screen and 

generate an audible alarm.

Stop an audible alarm by pressing the 

<Start/Stop> button.  

Drain the collecting container.

Err 06
Excess of heating 

time

Abort a cycle in progress and 

exhaust  chamber.

ALARM: display the error code 

on the LCD screen and 

generate an audible alarm.

Stop an audible alarm by pressing the 

<Start/Stop> button.  

Investigate the cause and repair after 

cooling chamber.

Err 07

Malfunction 

of the chamber 

temperature sensor 

Abort a cycle in progress and 

exhaust  chamber.

ALARM: display the error code 

on the LCD screen and 

generate an audible alarm.

Stop an audible alarm by pressing the 

<Start/Stop> button.  

Investigate the cause and repair after 

cooling chamber.

Err 08
Malfunction of the 

pressure sensor

Abort a cycle in progress and 

exhaust  chamber.

ALARM: display the error code 

on the LCD screen and 

generate an audible alarm.

Stop an audible alarm by pressing the 

<Start/Stop> button.  

Investigate the cause and repair after 

cooling chamber.

Err 09

Malfunction 

of the steam 

generator 

temperature sensor 

Abort a cycle in progress and 

exhaust  chamber.

ALARM: display the error code 

on the LCD screen and 

generate an audible alarm.

Stop an audible alarm by pressing the 

<Start/Stop> button.  

Investigate the cause and repair after 

cooling chamber.

4. TROUBLESHOOTING

There may take place the following abnormalities during operating the sterilizer and those can be 

treated as follows:
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 Table 4-1. Errors Detected by Self-Diagnosis

No. CAUTION PROCESSING OPERATOR ACTION

Err 10
Failure of the 

vacuum leak test

Abort a cycle in progress and 

exhaust  chamber.

ALARM: display the error code 

on the LCD screen and 

generate an audible alarm.

Stop an audible alarm by pressing the 

<Start/Stop> button.  

Investigate the cause and repair.

Err 11
Excess of the 

venting time

Abort a cycle in progress and 

exhaust  chamber.

ALARM: display the error code 

on the LCD screen and 

generate an audible alarm.

Stop an audible alarm by pressing the 

<Start/Stop> button.  

Investigate the cause and repair after 

cooling chamber.

Err 12
Unused distilled 

water

Abort a cycle in progress.

ALARM: display the error code 

on the LCD screen and 

generate an audible alarm.

Stop an audible alarm by pressing the 

<Start/Stop> button.  

Fill the distilled water in the reservoir.

Err 13
Excess of air filter 

change period

ALARM: display the error code 

on the LCD screen and 

generate an audible alarm.

Stop an audible alarm by pressing the 

<Start/Stop> button.

Change the air filter with new one.

Table 4-2. Troubleshooting

TROUBLE POSSIBLE CAUSE CORRECTIVE ACTION

1. The LCD screen is not 

turned on when pressing 

the power switch.

①No electric power to 

the sterilizer. 

②Defective circuit breaker.

③Defective power switch.

④Defective control circuit.

⑤Loose PCB connector.

①Check the connection of power 

cord.

②Check and replace the circuit 

breaker.

③Check and repair the power 

switch.

④Request after sale service.

⑤Tighten its connection.

2. An audible alarm is 

generated even though   

the reservoir water level is 

in normal level.

-[Err 01] alarm-

①Malfunction of the circuit 

for sensing the reservoir 

water.

②Malfunction of the water 

level sensor. 

③Defective control circuit.

①Request after sale service.

②Check, adjust and replace the 

water level sensor.

③Request after sale service.

3.Sterilizer does not respond 

to the pressing of the 

buttons such as <Select>, 

<Change/Save. value 

<△,▽>, cursor<◁,▷> 

etc.

①Defective buttons.

②Defective control circuit.

①Replace buttons.

②Request after sale service.
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Table 4-2. Troubleshooting

TROUBLE POSSIBLE CAUSE CORRECTIVE ACTION

4. The indication of the door 

on the LCD screen is not 

changed to the locked 

( ) despite the door has 

been locked.

①Defective door lock 

device.

②Defective door switch.

①Check and repair the door lock 

device.

②Check and replace the door 

switch.

5. A cycle is not started 

when pressing the 

<Start/Stop> button.

①Defective <Start/Stop> 

button.

②Door has not been 

locked.

③Defective door switch.

④Defective control circuit.

①Check and replace the button.

②Lock door correctly.

③Check and adjust the door 

switch.

④Request after sale service.

6. Chamber is not heated 

up. 

-[Err 06] alarm-

①Defective heaters.

②Defective control circuit.

③Defective chamber 

temperature sensor.

④Low line voltage. 

①Check and repair or replace the 

heaters.

②Request after sale service.

③Request after sale service.

④Adjust the line voltage.

7. Deviation of exposure 

temperature is out of the 

allowable range.

-[Err 04] alarm-

①Defective heaters.

②Defective control circuit.

③Defective chamber 

temperature sensor.

④Defective water fill valve, 

vent valve.

⑤Leakage of piping.

①Check and repair or replace the 

heaters.

②Request after sale service.

③Request after sale service.

④Check and repair or replace the 

valves.

⑤Check and repair the piping.

8. Steam generator heater is 

overheated. 

-[Err 02] alarm-

①Insufficient water in the 

reservoir.

②Defective control circuit.

③Defective thermostat.

①Add water enough into the 

reservoir.

②Request after sale service.

③Request after sale service.

9. Chamber pressure is not 

increased during 

progressing a cycle.

①Defective water fill valve, 

air-in valve.

②Defective door gasket.

③Leakage of piping.

①Check and repair or replace the 

valves.

②Replace the door gasket.

③Check and repair the piping.

10. Sterilizer does not 

exhaust.

-[Err 11] alarm-

①Defective vacuum valve.

②Defective control circuit.

③Clogged piping.

①Check and repair or replace the 

valves.

②Request after sale service.

③Clean the piping up.

11. Loads are not dried.

①Defective chamber 

heater.

②Insufficient drying time.

③Defective vacuum pump.

①Check and repair or replace the 

chamber heater.

②Extend the drying time.

③Check and repair or replace the 

vacuum pump.

12. Loads are not sterilized.

①Improper exposure time 

or temperature.

②Insufficient water filling.

①Resetting of exposure 

temperature abd time. 

②Check and repair the piping.
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Table 4-2. Troubleshooting

TROUBLE POSSIBLE CAUSE CORRECTIVE ACTION

13. Malfunction of 

temperature sensor.

-[Err 07, 09] alarm-

①Defective temperature 

sensor.

②Defective control circuit.

①Check and calibrate or replace 

the temperature sensor.

②Request after sale service.

14. Malfunction of pressure 

sensor.

-[Err 08] alarm-

①Defective pressure 

sensor.

②Defective control circuit.

①Check and calibrate or replace 

the pressure sensor.

②Request after sale service.

15. Failure of vacuum leak 

test    

-[Err 10] alarm-

①Malfunction of valves 

such as water supply 

/vent/air supply/ vacuum 

valve.

②Leakage of door gasket 

or piping.

③Defective pressure 

sensor.

④Defective control circuit.

① Check, clean and replace the 

valves.

② Check and replace the door 

gasket and piping.

③ Check and calibrate or replace 

the pressure sensor.

④Request after sale service.
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Fig. 4-1. Electric Wiring Diagram
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5. MAINTENANCE

It is essential that the sterilizer should be checked periodically and maintained in advance for 

smooth operation. Preventive maintenance could be done by user in accordance with this manual, 

but repair, calibration and adjustments should be accomplished by the well-trained and qualified 

service personnel. Call the supplier or manufacturer if you need additional inquiry about preventive 

maintenance.  

WARNING

1. The electric power supplying to the sterilizer must be cut off for preventing an 

electric shock during carrying out preventive maintenance or repair.

2. The whole operation should be started when the sterilizer has been cooled down 

to ambient temperature. 

CAUTION

1. The preventive maintenance, calibration, adjustment and repair should be carried 

out by the qualified service personnel.

2. The standard parts approved by the manufacturer of sterilizer should be used when 

replacing the parts.

3. The damaged sterilizer resulted from being ignorant of observing the caution is not 

guaranteed the free repair service even though it is under warranty.

4. The manufacturer or supplier have not any responsibilities for the human injuries or 

property damages resulted from being ignorant of observing the warning and 

cautions.

5.1 Daily Maintenance

User should check and maintain the sterilizer before operating everyday as follows,

1) Exterior Inspection

Check if it's clean, damaged or well-arranged in appearance and take a proper action if 

needed.

2) Control Panel Inspection

Turn power switch on and check if all buttons and lamps are in normal operation. Request 

the after sale service to the supplier or manufacturer if there is any problem for their function 

after checking.

3) Door Operation Inspection

⑴ Check the function of door interlock system. The door must not be opened by operating 

the door handle without electric power supplying to the sterilizer. The door must open with a 

"click" sound after a while turn power on. If the interlock system is out of order for a 

certain reason, the operator can not open the door. 

In this cases the interlocking should be released manually in order to open the door and to 

repair the interlock system. Firstly, remove red rubber hole cap (Figure 5-1. ②) placed 
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upper part of door cover, and rotate the rod (Figure 5-1. ①) of interlock 90° 

counterclockwise with screw driver inserted through the hole. 

⑵ Check if the door is locking smoothly and there are any loosen parts. 

⑶ Check if the door indicator on the LCD screen is changed to the locked( ) when the door 

has been locked. Check if a cycle is started by pressing the <Start/Stop> button in a state 

of the door open or unlocked, of course any cycle must not be started unless the door has 

been locked. Consult the manufacturer or supplier if you have any problem with the function 

of interlock system.  

1

RECOVERING
INTERLOCK RELEASING

INTERLOCK

(-)SCREW DRIVER

2

Fig. 5-1. Manual Releasing of Door Interlock 

4) Door Gasket Inspection and Replacement

Check the state of deformation, damage and elasticity of door gasket. Clean the contacting 

surface of the chamber using a cotton cloth soaked with soft detergent to prevent the gasket 

from sticking. If there is any defect in the gasket, replace it with a new one immediately. 

Even though there is no particular defect, it should be replaced at least once a year. Method 

of replacing is as follows.

⑴ Remove the defective gasket and clean the gasket groove.

⑵ Insert a new gasket into the groove of the door plate. Thrust a part of gasket in the 

upper side of groove at first and then insert the rest part in the groove evenly by hand. The 

gasket must not be partially extended or compressed.
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5.2 Weekly Maintenance

User should check and maintain the sterilizer once a week as follows, 

1) Chamber Cleaning

Take out the accessaries such as trays and tray frame from the chamber and clean inside of 

the chamber, the door and gasket with a cloth dipped in the detergent water, rinse them with  

clean water, and then remove moisture with a dry cloth. The chamber accessaries can be 

cleaned in the same manner.

2) Chamber Drain Filter Cleaning

Clean the chamber drain filter once a week for protecting the chamber drain hole from 

clogging. Separate the drain filter from the drain hole with hand and remove a debris 

completely with a wire brush, and then reinsert the filter in the drain hole.  

CAUTION 

1. Do not use a wire brush, a steel wool, a abrasives or the products containing 

chlorides for cleaning the interior and exterior of sterilizer.

2. Do not leave any debris in the chamber after cleaning.

3. Whenever the liquid containing chlorides has been sterilized, clean the chamber 

immediately according to the foregoing manner.

5.3 Periodic Maintenance

User should check and maintain the sterilizer periodically as follows, 

1) Reservoir and Collecting Container Cleaning

⑴ Clean the reservoir and the collecting container once a month. Put a basket to collect the 

drained water under the drain valves which are placed at the bottom side of front panel, 

connect a silicone hose provided to the drain valves, open the drain valves by turning them 

counterclockwise and then drain water. 

⑵ Remove the cabinet cover and clean the inside of the reservoir and the collecting container 

with a cloth and detergent, and then rinse them with clean water. Close the drain valves by 

turning them clockwise after cleaning the reservoir and the collecting container. 

2) Safety Valve Inspection

⑴ Check the safety valve at least once in 3 months. If some trouble is suspected in the 

safety valve, check it under steam pressure. If the safety valve does not open at over the 

set pressure, replace it with new one. 

⑵ Pull the releasing pin (ring) of the safety valve in a state of existing pressure. The 

releasing pin should be returned when pressure has been released. 

⑶ Check if there is a crack or mark of steam leaked, and clean it if needed. 
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WARNING

Wear the personal protective equipments (PPE) to prevent an accidental burns when 

giving off steam. 

Fig. 5-2. Safety Valve

3) Air Filter Replacement

⑴ This HEPA filter filters minimum 99.999% of 0.3㎛ particles and is used for capturing 

bacteria in air. It prevents the sterilized loads from being contaminated again by supplying 

clean air filtered bacteria through it. 

⑵ Replace the air filter with a new one if necessary and every 1000 cycles. Every 1000 

cycles after use, error 13 is automatically generated to indicate when to replace the air 

filter.

⑶ To replace it, remove the old one by revolving counterclockwise and install the new one on 

the connection hole by revolving it clockwise. Then, while holding down the <▽> button 

(decrement) on the control panel, turn the power off and then on again to Initialize the 

period of use and the cycle count.

WARNING

When Err 13 occurs, if you use the air filter continually after only initializing without 

replacing with new one, the sterilized items are able to re-contaminate in the chamber.

          

                    

Installing

Removing

Fig. 5-3. Replacing of Air Filter
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5.4 Maintenance As Needed

1) Reset of Thermostat 

⑴ If the heater of steam generator which is generated the saturated vapor for sterilizing is 

overheated over the set temperature for a certain reason, the thermostat cuts off the 

electric power supplied to the heater automatically and an audible alarm is generated by the 

self diagnosis program installed in the sterilizer. 

⑵ If you press the <Start/Stop> key at this time, an audible alarm is stopped, then 

investigate the cause and repair when the heater is cooled down to the ambient 

temperature. After repair, press the reset button of thermostat with a tool like (-) driver 

through the access hole installed in the control box, then the heater power is recovered.

  

  
Rod (Tool)

Fig. 5-4. Reset of Thermostat

2) Reset of Circuit Breaker

The auto fuse type circuit breaker is installed on the rear panel. If the over current flows into 

the power input part of sterilizer, this breaker switches are sprang up to cut off the power 

supplying and protect the control circuit. If you push the switches down once after removing 

the cause, the circuit is connected and power supplying is recovered. 

Circuit Breaker(Auto Fuse)

Fig. 5-5. Reset of Circuit Breaker
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Index  
No. DESCRIPTION PART No.

Q'TY

HS-2321BL HS-3041BL

3 Door Handle
22BL-300-0003 1

35BL-300-0003 1

4 Main PCB Assembly 22BL-500-1000 1 1

5 Triac (600V, 35A) 2321-500-0176 1 1

6 Micro Switch 2321-500-0180 1 1

7 Power Transformer 21VD-500-0110 1 1

8 Panel Printer Assembly 410T-500-0102 1 1

9 Main Power Switch 2321-500-0179 1 1

10 Connector PCB 22BL-500-5000 1 1

11 Control PCB 22BL-500-2000 1 1

12 LCD Assembly 22BL-500-3000 1 1

13 Level Switch 22BL-500-0702 1 1

14 Level Switch 22BL-500-0701 1 1

15 Reservoir Gasket 22BL-300-0705 1 1

16 Reservoir Gasket 22BL-300-0705 1 1

17 Reservoir Lid 22BL-300-0704 1 1

18 Sound Absorber Cover 22BL-300-0703 1 1

19 Upper Cover
22BL-300-0702 1

35BL-300-0702 1

20 Reservoir & Collection Container
22BL-300-0701 1

35BL-300-0701 1

21 Cap 22BL-100-0701 1 1

22 Overheat Protecting Sensor (150℃) 22BL-500-0004 1 1

23 Band Heater
21BL-500-0101 3

41BL-500-0101 3

24 Tray
21BL-100-0013 4

41BL-100-0013 4

25 Tray Guide W.A
21BL-010-0120 1

41BL-010-0120 1

26 Micro Switch 1321-500-0070 1 1

27 Thermostat Sensor 2321-500-0165 1 1

28 Temperature Sensor (vaporizer) 22BL-500-0006 1 1

5.5 Exchangeable Spare Parts List

1) Parts List for User Exchange

Index  
No. DESCRIPTION PART No.

Q'TY

HS-2321BL HS-3041BL

1 Door Gasket
21BL-300-0201 1

35BL-300-0201 1

2 Air Filter 2321-700-0001 1 1

2) Parts List for Service Personnel Exchange
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Index  
No. DESCRIPTION PART No.

Q'TY

HS-2321BL HS-3041BL

29 Safety Valve 1321-700-0002 1 1

30 Vibration Pump 22BL-500-0601 1 1

31 Vacuum Pump 22BL-500-0003 1 1

32 Solenoid Valve (N.C) 22BL-500-0007 1 1

33 Solenoid Valve (N.C) 22BL-500-0001 2 2

34 Pressure Switch 25BD-500-0009 1 1

35 Pressure Sensor 22BL-500-0005 1 1

36 Temperature Sensor (chamber) 1321-500-0087 1 1

37 Solenoid Valve (N.O) 22BL-500-0008 1 1
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www.hanshinmed.co.kr
410T-500-0102

Fig. 5-6. Location of the Exchangeable Spare Parts (1)
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Fig. 5-7. Location of the Exchangeable Spare Parts 



Declaration of Conformity 

 

The EC Directive(s) covered by this Declaration 

93/42/EEC COUNCIL DIRECTIVE 93/42/EEC of 14 June 1993 concerning medical devices,  
amended by 2007/47/EC 

Manufacturer Hanshin Medical Co., Ltd. 

166 Pyeongcheon-ro, Bupyeong-gu, Incheon 21311, Korea 

EC Authorized Representative EH MED GmbH 

Heerdterbuschstr. 10 / Halle 11, 41460 Neuss, Germany 

The Products Covered by this Declaration 

Product description:  

Type designation(s):  

MDD (93/42/EEC) classification: 

Conformity Assessment Procedure: 

Small Steam Sterilizers 

HS-2321BL, HS-3041BL 

IIb (Rule 15 of Annex IX, 93/42/EEC) 

Annex II.3, 93/42/EEC 

The Basis on which Conformity is being declared 

The product identified above complies with the essential requirements of the above EC Directive(s) by 
meeting the following standards: 

EN ISO 14971:2012 Medical devices - Application of risk management to medical devices 

EN 13060:2014 Small steam sterilizers 

EN 61010-1:2010 Safety requirements for electrical equipment for measurement, control 
and laboratory use - Part 1: General requirements 

EN 61010-2-040:2005 Safety requirements for electrical equipment for measurement, control 
and laboratory use - Part 2-040: Particular requirements for sterilizers and 
washer-disinfectors used to treat medical materials 

EN 61326-1:2013 Electrical equipment for measurement, control and laboratory use - EMC 
requirements - Part 1: General requirements 

EN 62366:2008 Medical devices - Application of usability engineering to medical devices 

EN 980:2008 Symbols for use in the labelling of medical devices 

EN 1041:2008 Information supplied by the manufacturer of medical devices 

 

This Declaration of Conformity is based on the EC Directive 93/42/EEC, Annex II.3 and supported by the 
TÜV NORD CERT GmbH (0044) certificate, with reference to articles 1 and 3 of the directive 93/42/EEC. 

Notified Body: TÜV NORD CERT GmbH  
Langemarckstrasse 20, 45141 Essen, Germany  

Identification No.: 0044 

EC Certificate No.: 04 232 010958 

  

 

We, Hanshin Medical Co., Ltd., hereby declare under our sole responsibility that the above mentioned 
products comply with the essential requirements and provisions of Council Directive 93/42/EEC. 

 

Place, Date of Issue: Incheon, 17.08.2015 

Signature:  

 

 
(Mr.) Jung-Yeol KIM 
CEO & President 

 

 

 



EN 50581:2012
Technical documentation for the assessment of electrical and 

electronic products with respect to the restriction of hazardous 

substances. 

IEC 62321:2009 Electrotechnical products—Determination of levels of six regulated 

substances (lead, mercury, cadmium, hexavalent chromium, 

polybrominated biphenyls, polybrominated diphenyl ethers)

     Declaration of Conformity     

The EU Directives covered by this Declaration  

2011/65/EU

  

The essential requirements and other relevant requirements of the 

RoHS recast (RoHS2)

Manufacturer

Hanshin Medical Co., Ltd.
-Address : 166 Pyeongcheonro, Bupyeong-Gu, Incheon, 21311, Korea

EU Representative

EH MED GmbH
-Address : Heerdterbuschstr. 10 / Halle 11, 41460 Neuss, Germany 

The Products Covered by this Declaration

Product description: 

Type designation(s): 

Conformity Assessment 
Procedure:

Serial number:

Small Steam Sterilizer

HS-2321BL / HS-3041BL

2011/65/EU (RoHS2)

XX XX XXX and after  (XX: Year / XX: Month / XXX: Serial No.)

The Basis on which Conformity is being declared

The product identified above complies with the essential requirements of the above EU Directives 

by meeting the following standards: 

This Declaration of Conformity is based on the EU Directive 2011/65/EU and its subsequent 

amendments. Homogeneous materials of parts that are compliant to this legislation have less than 

0.1% by weight each of lead, mercury, hexavalent chromium, PBB and PBDE, and 0.01% by 

weight of cadmium. In situations where an exemption applies, the preceding limits, corresponding 

to the exempted substance(s), may be higher.

Place, Date of Issue:           Incheon, 17.08,2015  

Signature :                                                     

                 (Mr.) Jung-Yeol KIM 
               CEO & President
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