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DZF-6000 Series Vacuum Oven
Operating Manual

AL
WACUUM OvEN

For questions, comments, or concerns

Please call Hardware Factory Store Inc.

Call: 626.332.7744
Mon-Fri: 10:00AM - 6PM
1029 N Todd Ave, Azusa CA 91702

WARNING: To reduce the risk of injury, do not attempt to use or maintain
this unit until you read and understand these instructions. Do not permit
untrained persons to use or maintain this unit.

We appreciate you for choosing HFS’ Vacuum Oven. Visit us online to see our full line of products available for

your Business.



Safety Notes

A'ﬂle matters listed hereunder are vital, which you are advised to abide by.

ADanger (Risks of constituting serious loss of property or injuries)

1. This product must be properly grounded and be kept away from electromagnetic interfering

sources (the neutral wire must not be used as the grounding wire).

2. Before operating this device, please confirm whether the voltage of the power supply meets the

requirements of the product.

3. An independent power socket should be used specifically for the product. Make sure the plug and
socket are both properly grounded.

4. It is not allowed to pull out or plug on the power plug without switch off the power when the

device 1s in operation.
5. It 1s not allowed to take the liberty to lengthen or shorten the power wire at the user’s convenience.
6. It 1s prohibited to dry or to bake substances that are flammable, explosive or volatile or corrosive.

7. It is prohibited to fill in inert gases or other gases during the heating phase to prevent explosion.
The users must take all responsibilities for any consequences if he decides to breach this rule.

8. When the device is operating above 80°C, the operator must not touch the door, viewing window

and surrounding surfaces to avoid scald.

9. It 1s prohibited to repair the device unless authorized. In case of our authorized repairing,

professional repairpersons shall conduct the repairing.

APrecauﬂon (Risks of constituting serious loss of property or injuries)

1. This Instruction must be completely read and understood before operation.

2. When pulling the power plug out, you must not pull the power wire directly.

3. The power plug must be pulled out in one or more of the following circumstances:
3.1 When changing the fuse:

3.2 When a fault occurs to the device and ready to be checked and repaired:



3.3 When the device is to be left idle for a long time:
3.4 When moving the device

4. After the device is powered on, the upper limit alarming function must be adjusted or confirmed.

AAttemion (Risks of undermining the service hours or causing failure of the device)
1. The device must be placed on a hard and sturdy surface and must be kept horizontal.

2. Certain clearances are required all around the device (clearance of 50 cm must be reserved up,
down, left and right of the device).

3. The device 1s allowed to be operated under certain conditions.

4. The operator must not open/shut the door of the device with violence. Otherwise, the door may fall

off and cause injuries.
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| . Vacuum Oven Components

(DHousing @Door (3)Shelf @)Vacuum gauge (5)Deflating valve (&) Temperature controller (7)
Display (@Indicator (9Function key (0Light switch @)Power switch 1 Vacuuming valve i3 Handle

II. Application

This vacuum drying oven is for various laboratories, factories, enterprises, mines, universities and
research institutes to dry and heat product in vacuum environment.

To dry and heat product in vacuum environment has following advantages:
1. Allow drying to be done at a lower temperature. (Low [[ pressure and low temperature).

2. Avoid oxidation of product when being heated and prevent product from damage caused by getting
moldy.

3. Avoid heated air that cause biological cells to be damaged.

4. Avoid product decomposition while removing of water and volatiles.



III. Technical specifications

Technical Indexes of DZF-6000 Series VDO (Table I)

Model DZF-6020 DZF-6050 DZF-6055
Chamber Dimensions
"; LU ’jll - n " - LU, " L, Ll - Ll
(WxDxH) 12"x 12"x 11 16"x145"x 14 16"x 145"x 14
Chamber Material Stainless Steel Stainless Steel Stainless Steel
Door Gasket Material Silicone Silicone Viton

Timer Range

1-9999 minutes

1-9999 minutes

1-9999 minutes

Heater Power

500 watts

1200 watts

1200 watts

Max Vacuum

133Pa

133 Pa

133 Pa

Power Supply

110V 50/60Hz 1-PH 13.6A

110V 50/60Hz 1-PH 13.6A

110V 50/60Hz 1-PH 13.6A

Power Cord

Standard US 3-Prong

Standard US 3-Prong

Standard US 3-Prong

Safety Designs

Circuit Breaker, Overheat
Warming

Circuit Breaker, Overheat
Waming

Circuit Breaker, Overheat
Warning

Shelves

7 Solid Shelves Included

12 Solid Shelves Included

12 Solid Shelves Included

Shipping Dimensions

28" x 24" x 24"

33" x 27" x 28"

33" x27x 28"

(WxDxH)
Shipping Weight 160 Lbs 220Lbs 220Lbs
Temperature Range | Room Temperature to 212°F | Room Temperature to 215°F | Room Temperature to 215°F
Temperature +/_1°F +/-1°F +/. 1°F
Accuracy
Temperature Units Fahrenheit Fahrenheit Falrenheit

Unit dimensions

24"x 20"x 18"

28" x 22" x 22"

(WxDxH)
Weight 120 Lbs 170 Lbs 190 Lbs
Vacuum Fitting KF-25 EF-25 EF-25

Note: (1)This product 1s produced according to Q/TTWY7-2004.

(2)All technological indexes are get under the situation with environment temperature 25C, relative
humidity =85% and vacuum degree is =0.1Mpa. And all data are tested with mercurial

thermometer whose precision is +0.1°C. The mercurial head of the thermometer should touch the
surface of the shelf inside the cabinet well.




IV. Structure and working principle

Vacuum drying ovens (Hereafter referred as drying oven) are all desk-top type. Generally speaking,
drying oven is made up of a cabinet, an internal bladder (working room), a v vacuumizing systein,

and a temperature-control system.

The cabinet is made up of high-quality sheet with sprayed plastic surface. So the exterior surface is
bright in color. Internal bladder is made up of galvanized armor plate or stainless steel armor plate
with the shape of semi-arc. The space between the internal bladder and the out shell is filled with
super-thin glass wool for insulating heat. In the middle of cabinet door, there is a view window made
up of double-layer bulletproof glass. In the inner part beside the door, a thick safety glass and a long
column like door pin are used. The distance between them is very convenient to adjust so that the
door presses the rubber airproof enclosure after the cabinet is closed. Thus air leakage when

vacuumizing is prevented. (Note: The rubber airproof enclosure is not oil-proof.)

The vacuumizing system is made up of vacuum pump, vacuuum meter, vacuum valve and air-release
valve. According to user’s need, drying (cleaning) filter pot (equipment) or air-inlet valve can be
equipped. Vacuum pump is optional. We have option that contains Vacuum pump or not. (The

velocity of vacuum pump you selected should not be less than 21/S.)

Temperature-control system is made up of sensor (Pt100 platinum resistance), temperature controller,
and heater. When receiving output resistance signal (100 Q for 0°C, 0°C) from sensor, temperature
controller will display in PV screen real temperature tested from inside of working room. When input
signal is less than set value, the power tube (bidirectional silicon controlled rectifier) is open and the
heater gets enough electrical power to create heat. Otherwise, there is no power in the power tube
and the heater does not heat. The temperature controller has the special function of adjusting output
power with PID, testing and correcting temperature error and timing function. If the power is high

than the set value, there will be a warning light and automatic cutting function will be effective.



V. Operating method of the controller

1. Temperature controller panel

PV

N

~D
SP @

BF T Y H o
0 06

@ ® ® @

(D PV display unit (Red)

-Displays measured value or the various characters depending the statue of the instrument
@) SV display unit (Green)

-Displays the set value or the timing and rated parameters

@) Indicators

-“AT” working indicator (Green), flashes during auto-tuning execution

-“HEAT” heating output indicator (Green), tumed on when outputs operate

-“ALM” alarming indicator (Red), tumed on when alarming output operate and the buzzer sounds
@) Function key

-Used for displaying the change and confirm of the parameters

®) Shift key

-Shifting the set value or observing

©&(@) Add or Subtract key

-For changing the digital code and/or the key to express entering the auto-tuning state



2. Sequence of Operation

Power on

Y

Instrument self-mspection

}

. ::=-_
Measure range display Automatically turn over after 4 seconds
PV dlf::]}].ajf&' measure temp. < * working pattern Automatically retum over when not press
“SV™ displays Setting temp.
“PV” displays “5F. “PV™ displays “C ™.
™ “SV displays temp. Setting — sy displays time Setting
number (SET«T—key) (SET—T—key)

“PV” displays “AL". and “CL” each press until “[ =

scconts > When LE=18(unlock) the numerical value can change Press “SE 1 kay 4 seconds
When LE=0(lock) the numerical value can’t change

Note: | iscodelock. - [l...meanings please check sheet “Table of display parameters™

3. Functional Parameters Description
3.1 Timing

When ST is set as 0, the timing function is cancelled (sitnation set by manufacturer). Only

when ST is not 0 that the apparatus has timing function.

Connect this apparatus with power, finish timing setting and start it. When the time reaches the set
value (The scope for timing is 1 to 9999 seconds), the heater output is shut off. The buzzer will sing
for 4 times for reminding. (If start auto-tuning during the working time of the apparatus, the timing
function will be shut off. Only when the auto-tuning function is finished that the timing function will
be started).During working time of the apparatus, modifying ST is permitted and previous
accumulative operating time will be “remembered” and the apparatus will work till newly set time. If
the newly set time ST is smaller than previous accumulative working time, heating output will be

shut off immediately and the buzzer will sing for 4 times to remind you.



3.2 Time setting

When using time-setting function, if PV displays “c ™, SV displays “07, set the time you want with +

key (second). Press SET to make the cabinet in working sitnation after finish your setting.

(Note: The time-count function begins to work after finished setting of time. And the period before
entering working situation is counted in. So you should take in account the time of heating the drying
oven, keeping it in constant temperature and drying together when setting time. If you want to
change the set of timing when the cabinet in drying situation, switch off power about 10s and restart

it again after finishing vour setting.

3.3 Change method for control parameters

Since the product has passed strict test before delivering form the factory, generally there is no need
to modify. But after the product is used for a period of time for the first time, or when it is used in
sever environment, or the environment temperature is different from that is imagined in factory, or
changing temperature greatly after using it, the temperature value displayed may different from real
temperature inside the cabinet or there will be overshoot situation. If the value is over technical index

scope, change the parameter to reach the standard of delivery.

Press SET for over 4 seconds. When PV displays “fL”, release SET key. And press SET for several
times to find “A.” prompt. Press E] to make SV display 18. Press SET key for several times to find
control parameter prompt that you want. Press or @ to make this prompt display the value
you want. Several control parameters can be adjusted in one time. Then press SET for over 4 seconds
and it will retum back to normal working situation. (It will retumn to normal working situation 1

minute after there is no key is pressed).

3.4 Examples:

(DIf the temperature controller is not correct and the temperature is lower (or higher) than that you

want and the error 1s caused, but the system is still stable:

a) If actual temperature 1s lower than the temperature you want, adjust p to smaller value
(Adjusting once makes a change 3-5). But generally it should not be 0. Or you can adjust Ar to
larger value (Adjusting once makes a change 5-10). Generally modify Ar firstly. If it still
cannot satisfy your needs, adjust P. Adjust till get satisfied.

b) If real temperature is higher than the temperature you want, adjust Ar to smaller value. But it

should not be smaller than 10.

(2)If temperature overshoot is too large, adjust Ar to smaller value. If it still cannot satisfy you,

adjust P to smaller value.

(3)Correct the error of tested temperature to real temperature inside the cabinet



b)

Put mercurial thermometer (whose precision is 0.1°C) inside the working room. The head with

mercury should be stick to shelf surface and keep they touch well.

Select any temperature. When the drying oven enters constant temperature situation (Real

temperature equals 2h of set temperature). Calculate according to the following method:PK=

[(displayed value of the apparatus — tested value of the mercurial thermometer)/tested value of

the mercurial thermometer] x 4000.

Input above PK value (If it cannot be corrected in one time. Try more times till it 1s

corrected. ).

d) In general situation, there is no need to modify Pb. But if there is error for temperature less
than 80°C, calculate according to the following method: Propose /\1 and /\2 are two
arbitral temperatures to be tested (Suchas /.1=30°C, /\2=60°C), Then Pb=/.2 -(/A1x2).

Table of display parameters
Set by manufacturer
Prompt Name Set scope Explanation First |Second] Third |Fourth
shelf | shelf | shelf | shelf
. d ;Tl;lilz:t?on O-xii.;lézzale When temperature is over the valve
AL/AL : : of SP+AL. ALM light on, buzzer
warning | 0.0~full scale rings. heating power is cut off.
setting range =" gp ' '
Refrigerati O~full scale |When the temperature is over
o g cingerato range SP+CL value, COLD light on, : - -
L/CL |n -control = ey - 5 Without this function
- 0.0~ full scale |refrigeration connector is connected
setting . - . .
= range and compressor is started.
1~full scale |Only effects on heating side. The
F/p Proportion range larger the P, the smaller the system
i belt 1.0~ full scale |plus. Reduce P can improve system
range control precision and cancel offset.
Inteeral time, Integral action time constant. The
} T larger the I, the more delicate the
I (Realdjushng 0-3600 5 integral action and the more stable
time) =
the system.
Differential coefficient action time
Differential constant. The bigger the D, the
coefficient stronger the differential coefficient
d/d time 0-36008  |action. And exceeding adjustment
(pre-adjustin can be conquered. I=0, D=0, is
g time) called half proportion control.
Generally d=21 or d=L.
Overshoot Chcslntlge ou?put‘pgwe?'. III}c1'ee?se 1?11
. control and temperature increasing spee
/Ar (reset 0~100%  |will increase. It is good for remove
ml e?.ﬁm) offset and decrease Ar. Overshoot
prope situation can be avoided.




The output of controllable silicon is
generally 2-3 seconds. To those

[T Hea.ltmg 1-3008 equipments with big surplus power.
period ST = :
increasing T can decrease offset
caused because of PID control.
When “0” position of the apparatus
S Adjust 0 -100~100 has great error and the full range has
=/Pb position _100 bxl 00 relative small error, adjust it.
(intercept) - Generally for Pt100, this value is
seldom adjusted.
'When full range of the apparatus has
great error and the “0” position has
Full scale relative small error, adjust it.
“=/PK |range adjust| -1000~1000S [PK=4000 X (set value —really
(slope) displayed value)/really displayed
value. For general Pt 100, adjust it
first.
- Refrigeratio When tested value reaches warning
LI/CT | ncontrol 0-3600S  [value, the warning relay will export Without this function
time prolong signal after CT time.

- i dp=0 display the resolution is 1°C
dF/dp | Dot setting Oorl dp=1 display the resolution is 0.1°C
FHAH Scalerange| 0~400°C  [Adjust rH to make the test scope of

' setting 0.0~400.0 [the apparatus is O~rH(°C)

| 'When LK=18, above parameters can
LE/LK | Codelock 0-255 be changed. (When the apparatus is

working. AT light is of LK=128)

#¢ 1. All products have passed strict test before delivery. When the technical index of the drying

oven is in accordance with request and it works normally, generally there 1s no need to modify the

parameters.

% 2. When the product has 2 or 3 temperature controller, from left to right, it is the parameter of

the first temperature controller, the second and the third one by one.

¥ 3. Auto-tuning and timing function: Generally it is not used.

VI. Operational Requirements

1. Environment request

a) Temperature 5—40°C
b) Relevant humidity: =85%
¢) Power: AC110V=10%, 50/60Hz

d) There 1s no strong tremble around or corrosive air around.




2. Vacuumzing debug

a)

b)

Close the cabinet door and tum the door pin to tight place. Close air-release valve (Make the
hole in rubber stop is in 90° angle to the hole in air-release valve.) Open vacuum valve (tum 90°
anticlockwise.) The vacuum valve may be tight in first use.

Connect vacuum drying oven vacuumizing pipes (exterior diameter: ®=16mm) with vacuum
pump (2XZ-2 model, exterior diameter for air entering mouth: ®=16mm) well through a
vacuum connecting pipe (interior diameter: ®=16mm, thickness of the pipe wall=10mm)
packaged with the machine. Switch on power of the vacuum pump and it begins to draw air.
When the vacuum indicating meter points to -0.1Mp, close vacuum vale first, and then switch
off vacuum pump power to avoid oil of vacuum pump flowing back into the working room.
You can switch off power of the vacuum pump directly). Now the cabinet is in vacuum

sitnation.

3. Debug of the vacuum cabinet

Carry on the following operation after vacuum debugging:

a)

b)

Switch on the power of the vacuum cabinet and now power indicating light is on (For mode
6090 and model 6210, you have to push on the switch of temperature controller). Now power of
temperature controller is switched on and it begins self-inspection. PV displays testing
temperature of the working room and SV displays the set value set when delivery. AT and HEAT
light in temperature controller should be on. It shows that the apparatus is in heating situation.
Modify set temperature value

First, press function key of temperature controller (SET). PV displays SP. You can modify the
set value through press @ or .

Second, after finishing modifying, press SET again. PV displays ST. (If you do not need the
function of timing, let ST=0). Press SET again to make PV display the temperature of the
working room. SV will display the newly set value. Apparatus’s AT and HEAT light should be
on. Now the apparatus is in heating situation again.

When the temperature inside the working room is close to the set value, HEAT light will blink.
It shows that the apparatus is in PID adjusting phrase. Sometimes the testes temperature is
higher than the set value and sometimes it is lower than the set value. These are normal
sitnations. When testes temperature is close to or equals to the set value, after 1-2h, the working
room is in constant temperature situation. And the object is in drying situation.

Note: When the temperature you need is very low, you can finish the setting of temperature in
two times. For instance, if the temperature you want is 70°C, set the temperature as 60°C in the
first time. Then set for the second time as 70°C so as to reduce or refuse temperature overshoot

and enter constant temperature quickly.

d) After finishing drying of the objects, switch off the power. If you want to decrease the



temperature quickly, open air release valve to make the vacuum degree equals to 0. Wait for 5
minutes before open the cabinet door (Because it may be impossible to open the door if you try

to open it immediately.)

4. Keep Dry

The humidity of the object inside the dry cabinet is relatively large. The steam generated when
drying may affect the performance of the vacuum pump. It is suggested to add a desiccator/filter
between the dry cabinet and the vacuum pump.

If in the procedure of drying goods, there is the need of adding nitrogen or other inert gas, it should
be listed in the contract and we will add another air entering valve.

Note: (a). If the vacuum pump works normal and is in accordance with technical request, but it
cannon draw air to make the room in vacuum situation, open the cabinet door and screw tight
the door pin with plank we prepared for you in accessories box. Close the door and try again.

(b) This vacuum dry cabinet should not be used as electric heating and drying cabinet. Since
the working room is not in vacuum situation, the tested temperature is much different from

real temperature.

VIl. Maintenance
(1) The shell of the vacuum cabinet should be connected with the ground well to ensure safety.

(2) The vacuum cabinet should be in the environment that its relative humidity is == 85%, there 1s no

corrective air, no strong shack source and strong electromagnetic field.

(3) There 1s no anti explosive and anti-corrosive equipment in the working room of the cabinet, so
combustible, explosive objects or objects that easily create corrosive gas should not be put in the
cabinet for drying.

(4) The vacuum pump should not be working for a long time. So when the vacuum degree reaches
the point you want, shut off the vacuum pump first and then switch off the power of the vacuum
pump. When the vacuum degree cannot meet your need, switch on the vacuum pump again. So the

lifespan of the pump 1s prolonged.

(5) If the object for drying is damp, add a filter between the vacuum pump and the cabinet to avoid

steam entering the pump and causing any problems.

(6) If the object for drying is light and small in size (grains), a defending net should be added in the
mouth for vacuum pump inside the working room to avoid absorbing any grains and damaging the

pump (or electromagnetic valve).

(7) After being used for several times, the cabinet may not able to be in vacuum situation. Now you

10



have to replace the door airproof tool or adjust the door pin of the cabinet. When drying temperature
of the cabinet is over 200°T", there may be air leakage. Now take off the back board of the cabinet
body and screw loose heater seat with spanner, replace “0” shaped airproof enclosure or screw tight

the heater seat.

(8) If the air release rubber stop is difficult to turn, wipe some fat (such as Vaseline).

(9) Except for repairing, the left cabinet cover should not be opened to avoid damaging of electric

control system.

(10) The vacuum cabinet should be always clean. It is forbidden to clean the glass on the cabinet

door with chemical solution. It should be cleaned with soft cotton cloth.

(11) If the cabinet is not in-use for a long time, clean exposed plated parts and coat them with neutral

fat to avoid erosion. Cover it with plastic film to avoid dirt and place it in dry room to avoid damage

to electric parts.

Vll. Failure treatment

Failure

Possible reasons Treatment
phenomena

Check whether the lines are connected well and

The out power socket had no power, whether the socket is well.

The power plug is not inserted well in the - L .

cocket or the line is cut off Re-insert the plug or repair the line.

No power Check whether there is any short cireuit: replace

the fuse (short circuit for apparatus power

The fuse is broken or there is no fuse. transformer, short circuit for heater, short circuit
for grounding and others short circuit all can
cause breaking of fuse.

Temperature sensor Pt100 is damaged Check Pt100, replace it(0°C, 100, 0.3Q/°C)

PV

display "oooo”

Temperature sensor line is not commected well.

Connect lines again.

Test scope  of the apparatus is not correct

Re-set again.

The set value is too low

Set temperature SV=RT+10°C, RT is
environment temperature

The output circuit of the apparatus is falling off.

Connect the lines again.

Temperature controller has no output signal or

The temperature is damaged or the controllable silicon is Replace it.
does not -
. damaged
merease : —
The heater is damaged(short circuit, or open .
= Replace it.

circuit)

Use timing function or the setting is not correct.

ST=0 or ST=(heating time +constant
temperature time

11




The temperature

is out of control

or there is offset
or overshoot

The output of temperature controller is out of
control.

3041 or BTA is damaged and replace it.

Not qualified to use

SV=RT+10°C

because of the | Pt sensor doest connects well. Get rid off grounding resistance.
error between
tested Re-set relevant parameters, such as Ar. P and so
L Relevant parameters are not comrectly set.
temperature and om
real temperature
Thﬂl’ﬁ is big No vacuum situation. Vacuumizing.
difference The mercurial thermometer head is not on the .
between tested <helf Replaceit.
temperature and | :
real The apparatus or parameter is changing. Rearrange Pb. Pk parameters.
temperature.
The vacuum punp is not of the correct model The vacuumizing speed should not be less than
and size. 2L/8.
Various connecting pipe is too loose. Replaceit.
The vacuum meter is damaged. Replaceit.
The cabinet The door is not closed well. Adjust the door pin distance.
cannot be The door airproof rubber is aged and lack of Reolace it
vacuumized. elasticity. p -
Air release valve and vacuum vale is not in the Adjust them.

correct place.

The electromagnetic valve is damaged. (model
6090, model 6210)

Replace electromagnetic valve

Air leakage (the
vacuum degree
decrease to
0.092 Mpa from
0.1Mpa within
24 hours.

There is air leakage in various connect pipes.

Check and replace it.

Except for model 6050, 6050B. 6051. 6053,

the distortion of heater "O" shaped airproof
circle causes air leakage.

Screw tight the heater seat (in the back of the
inner bladder.) or replace *“0” shaped airproof
cirele.

The air release valve is not in the right place. Place it in the right place.
There is air leakage in vacuum valve. Replace it

The electromagnetic valve cannot be closed

well and there is air leakage. (for modsl Replaceit.

6090 and model 6210)
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IX. Packing list

Sic\g(i)al Type Name Unit Quantity Remark
1 File User manual 1
2 File Packing list 1
3 Spare part Fuse 2
4 Fittings com?;ac%?;l;np ipe 1
5 Fittings spanner 2

The articles listed here is in accordance with the articles packed in the box.

Hardware Factory Store Inc.
1029 N Todd Ave. Azusa, CA 91702
TEL: 626.332.7744
E-MAIL: info@hfsusa.com
WEBSITE: https://hardwarefactorystore.com/
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