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1 DESCRIPTION

This self-monitoring microprocessor control unit has been specially developed
to handle complicated control sequences in cooking and smoking chambers.

Up to 100 different programs can be set up, stored, called up immediately,
and modified as required. Each program consists of 6 time segments,

e.g. heating, drying, smoking, cooking, washing, or baking.

The time for each segment of the program as well as the starting time for the
complete program run can be selected up to a maximum of 99 h 59 min.

Each program segment carries the setpoints for the chamber temperature in °C,
the relative humidity in % rH, the core temperature in °C and the time in
hours and minutes. There is provision for operating up to 20 function channels
during each phase of the process, for example ventilation, circulation, flaps
etc.

On the display the user can see at a single glance all setpoints and actual
values, the action of the function channels, the particular program selected,
and the actual program time.

All program segments and function channels have illuminated fields on the
front panel which can be fitted with interchangeable descriptions.

All pushbuttons for the entry of data are combined into a foil keypad with

a clean lay-out. The keypad can be locked through an external signal to
prevent unintentional or unauthorised interference with the programs.

The front panel is completely splashproof, scratch resistant and unaffected
by acids; it is therefore easily cleaned.

1.1 Type designation Program segment indication
MPF-88 il[umipated field for each segment,
MPE Microprocessor controller with interchangeable description
for meat cooking and
smoking .
_88 bezel 192 x 288 mm Display
depth 300 mm bright 7-segment LED displays,
13 mm high, red, for all actual
values and setpoints
1.2 Standard accessories -chamber temperature in °C 3 digits
-relative humidity in % rH 2 digits
2 Mounting brackets -core temperature in °C 3 digits
2 Control cables -program time in h:min 4 digits
1 Supply cable -number of selected program 2 digits
1 Operating Instructions
Action keys

membrane keys for
-manual operation
-automatic operation

1.3 Technical data

Programs .
~programming .

up to 100 complete programs can -cleaning

be stored

Data keys
Program running time

up to 99 h 59 min

number keys 0 to 9

Selection of start time

P
rogram segments per program through keypad up to 99 h 59 min

6 segments, e.g. heating, drying,
smoking, cooking, washing,
and baking




Temperature control Linearity error
not exceeding 0.2%

Control range
0+199°C Switching rate

. can be selected internally
Sensing element

resistance thermometer Pt 100 in Feedback
3-wire circuit PD, PID or PD/PID feedback
Li di selected internally.
ine adjustment Proportiona! band adjustable
not required 0-24°C (0-24% rH)
Tv = 32, 64, 128 and 256 sec
Tn/Tv = 4.5
Humidity control
Output
Control range relay 220 W 1 A at 220 V 50 Hz
0 to 100% rH resistive load
working range 10 to 100%rH
Sensing element External control inputs and outputs

2 resistance thermometers Pt 100.

The relative humidity is determined Program lock

from the psychrometric difference all keys are locked
between two Pt 100 resistance
thermometers (wet and dry). Check routine

Air velocity 2 - 5 m/sec.

The reference temperature for
humidity control is compensated for
the actual chamber temperature.

automatic self-test program
before every program start

Fault indication

Control action faults during the automatic program

on-off control with limit contact ws2 run are indicated immediately.

or limit comparator Ikl to 1k6, .

alternatively double setpoint Display : : : = memory error (RAM)

controller: selection by switches —

inside the instrument. Contact Display ] E = internal transfer

spacing AXk adjustable on a selector J error

switch inside the instrument. Display 11 =1 = transfer error at
L serial output

Control accuracy

Display (™ ) ¢ = battery voltage
+ 0.5% on temp.er.‘ature i -1 insufficient for
+ 1.5% on humidity data buffer
Indication accuracy Display "-;‘ ::: = fault in serial
A - t
+ 0.5% on temperature . . port componen
+ 1.5% on humidity Display 'l 3 = program memory
fault

Update rate
External start/stop
2/sec
through floating contact

Linearisation

fitted as standard Data port

V24-RS 232 for reading in and
reading out from and to external
units, such as data printer or
second programmer.

Transfer rate 2400 baud




Print-out format

a) Program print-out

all process values and setpoints
are printed out. The data output
takes place at the end of each

program segment.

b) Protoco! print-out

all setpoints are printed out.

The data output takes place at
the end of each program segment.

Data format
Intel-Hex

Diagnostic plug

for service testing, fitted as
standard

Operating (function) channels

20 programmable function
outputs

Operating action

8 relays with changeover contacts
12 relays with normally-open contacts

Contact rating

220 W 1 A at 220 V 50 Hz
resistive load

Data back-up

by lithium battery,

back~up time approx. 3 - 4 years,
automatic indication when

battery is discharged

Action on mains supply failure

the program run is interrupted.
When the supply is restored, the
automatic program run continues
if the difference between the
actual chamber temperature before
and after mains supply failure

is less than 10%.

If the difference is greater than
103 the automatic program run
remains interrupted.

The run can be continued or the
program restarted from the
beginning after pressing the
cancellation key.

Ambient temperature error

0.02%/°C (chamber temperature)
0.1%/°C (rel. humidity)

Permitted ambient temperature range
0 to 50°C

Permitted storage temperature range
-10 to +70°C

Climatic conditions

Class KWF to DIN 40 040,

relative humidity not exceeding 75%
annual mean,

no condensation

Protection

to DIN 40 050, front IP 65 waterproof
(can be washed with free flowing
water up to 70°C),

back 1P 00

Mounting position
NL 90 to DIN 16 257
(vertical)

Weight

approx. 6.5 kg

Supply

220V +10% -15%,
48-60 Hz



1.4 Block diagram

Serial data

RAM cTe ROM cPU USART

8K 8K 280 __<}__°

=

Data bus

220V

QHumidity controig
paramaters

Axk

b ¢
@ Temperature
control 2

PIO ‘ paramters

* Ika humdity

Ik temperature

Difference cooking process

Cleaning fock uC 8039

Keypad lock
External stop

—>

Humidity

. AL
.
Core temperature

Iy

Chamber temperature control Humidity control Function channels

-
n
(¢}
4K ROM
A/D converter
Analog m-plex

1.5 Operation

The MPF-88 operates digitally with two microprocessors (Z80 and 8039).

The program sequence is controlled-by the Z80 while the 8039 handles the

DDC controller with its parameters. )
The analog signals chamber temperature, core temperature and relative :
humidity are converted to voltage signals, passed through the analog

multiplexer to the analog-digital converter and then digitised.

The parameters contro! action, switching rate, switching *differential,

limit comparator action, setpoint etc. can be selected by rotary or

DIL switches.

External actions such as difference cooking process, stop etc., as well

as the relay outputs for the function channels, which are switched

through power drivers, are operated through the PO (Peripheral input/output).

The RAM (read-in/read-out memory) is backed-up by a lithium battery in case

of mains failure.

A V24-RS232 data port is provided for data transfer to and from an external

data unit, such as printer or secondary programmer.

The various modules are supplied from a secondary switched power supply.
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2 DESIGN FEATURES

2.1 Indications and controls on the front panel

o Display of all setpoints and e Display of ali control functions
actual
¢ process values 9 Program segment indication

e Display of program number @ Operation keys
9 Number keys

Please fold out this page for reference during the next sections!
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€ Display of all setpoints and actual process values

Display | Display Il Chamber temperature (°C
Display 111 Display IV Relative humidity (% rH)
Display V Display VI Core temperature (°C)
Display VII Display VIII Elapsed time (h/min)

9 Display of program number

Number of program selected (00 to 99)

9 Number keypad

Number keys
for setpoint selection of chamber and core

temperature, relative air humidity, control
functions and to select program number

Data input

"arrow" key for transferring the selected
setpoints into the memory

;

Program selection

after pressing this key the required program
(00 to 99) can be selected with the number keys



0 Function operation display (example)
Relay contacts "fan"

Relay contacts "vent"

Relay contacts "air supply"

Relay contact "wash" Note:

Relay contact "alarm" The two displays @ and €@ can be
" " changed after removing the front

Relay contact "smoke panel, see Section 3.6

Relay contact "vent"

Relay contacts (spare)

Relay contacts (spare)

Relay contacts (spare)

9 Program segment display

Each program consists of 6 time segments
which follow each other.

The program segment in operation is
indicated by an LED.

@ Function keys

O _ Cleaning program

This key controls the cleaning program which can be
blocked by an external contact.

Programmirig ¢

This key starts the programming of all setpoints and times;
program runs and control functions can be programmed.

Auto run

The automatic program run is started with this key.

Manual operation

Pressing this key stops the automatic program run.
Any new setpoints are held in the working memory,
the program memory remains unchanged.

On restarting the program the change in the working

memory is cancelled.




2.2. Rear view

0 Mains terminals

9 Signal inputs

@ Data port and external inputs
e Diagnostic piug

o

o

@ Connector 1 - relay outputs
@ Connector Il - relay outputs

a Battery
@ Rating label




3 ADJUSTMENTS INSIDE THE INSTRUMENT

These controls are accessible after removing the front panel.
The chassis is taken out of the housing as follows:

Before working inside the instrument always switch off the mains supply!

Step 1 Step 2 Step 3

Release the 4 retainers Unscrew the 4 retaining Remove back panel.
on the back panel by a screws at the left and

few turns anti- right of the housing.

clockwise.

Step 4 Step 5 Step 6

Pull the chassis out Unscrew the 4 screws Remove the front panel
of the housing on the left and right towards the front.
towards the back. of the chassis. Pull off the connection

plug to the chassis.




Instrument chassis without front panel

o

(24

©

6 Relay board e Power supply board
e CPU board 6 Memory board
@ Retainers @ Analog board

0 Controller board

The switches are located on the memory board @ and the analog board @ .
The required board can be pulled out forward after screwing in the
locking screw and depressing the retainer

3.1 Adjustments on the analog board

CDTC)U‘I IS¢ Y W

Selector +XpT @ Selector -XpF
SelectorY—XpT 9 Selector IkT x 1
Selector T1 @ Selector kT x 10
Selector T2 @ Selector kT x 100 and4 Xk
Selector F1 @ Selector 1kF x 1
Selector F2 @ Selector |kF x 10

4

Selector +XpF Selector IkF x 100 andd4 Xk

QO00000O




3.1.1 Selecting the switching differential Xd °C(%rH) and the
switching rate fs (min-1)

The parameters Xd, Xp and fs are interdependent.

With Xd fixed the switching differential remains constant when the Xp range
is altered. The switching rate is altered by Xp.

When selecting Xd proportional to Xp the switching rate is constant
irrespective of the selected Xp range. :
The switching rate is calculated from factor K (0.5, 1, 2, 4), using the

I
Tv- K

formula fs = (this applies for 50% ON time and Xp larger than Xd)

Front view - Analog board

Tk jos] 1] 2]4] TwsTn =Tva | IXp i | emww | PD/|PDIPID|PD/ T2 I ws2|ws Xd
Fo[xa[1[ 2] 4 |8 |32]es}28}2s6] :| Elo] s|PD PID Ff 1 213)4)5]6|0]S]r|oonXe
1 Ol x| O] «x 1O x|{O]xJO] x{O}«x
2 Ol O] x}|x 2jolojxfx{O}lO} x| x
3 ofxlolx slojololo]x]x]x]x
4 OO x| x 4 c x
5 of x ‘ l
6 Ol x
7 olxlofx T2 = Temperature | F2 = Humidity
8 Q1O x} x
T1 = Temperature F1 = Humidity
Xd fixed Xd proportional Xp
factory setting
) Xd = 1°C(0.1°C) X4 = 0.5 -%P
| fs = X—TD—’X fs = ';4_0_5
d -1y -4 T, - Y.
~ 90 o‘ X
Xd = 2°C(0.2°C) Xd=1 -3
Xp 4
fS = Xd - v - 3 fS = TV 1
Xd = 4°C(0.4°C) Xq = 2 2%
) 1
fs = .___.-Q—-X X . fs = 4
d-Tv -4 Ty - 2
X
X = ° . i X4 = .
d = 8°C(0.8°C) d= 4 Tg_
4
f = x f =
S TXgT T | Ty -4

M




3.1.2 Choice of relay action (n.c. = O; n.o. = S)

Front view - Analog board

Temperature Humidity
controller controller
DIL switch T1 DIL switch F1

Relay action O
41 for heating systems
i Relay de-energised I
above setpoint 0% W 100
factory setting

zzzn Relay action S

4 for cooling systems
“ Relay de-energised
below setpoint

With this action the
feedback is auto-
matically inverted.

B
0% w 100°

12




3.2 Feedback setting

3.2.1 Selecting the feedback (PD, PID or PD/PID action)

Front view - Analog board

Temperature Humidity
controller ' controller
DIL switch T1 DIL switch F1

PD/PID action
factory setting

PD action

PID action

13




3.2.2 Selecting the proportional band Xp [eC(% rH)

Front view - Analog board

+XpT -XpT +XpF -XpF

gVO/2] | The proportional band XpT
(3 | for temperature controller is
Ai816| | set at the factory to 4.0°C

(heating)

2] The proportional band -XpT for
temperature controller is

set at the factory to 0°C
(cooling)

P! m)
(=)

gVO/2] | The proportional band +XpF for
§?§ humidity controller is

Ai8\6] | set at the factory to 4.0%
(moistening)

gW0l2] The proportional band -XpF for
e ()3l bumidity controlier is
A/g1 6] set at the factory to 0%

(drying)

The proportional bands XpT (°C) (temperature) and XpF(%) (humidity) with
single-setpoint controllers and +XpT(°C) and +XpF(%) with double setpoint
controllers are selected on separate 16-position switches as table below:

Switch position o 1|23 |4}{5]|]6|7]|8|9/AB|[C|D|E|F

Proportional band °C(%)|0 | 0.4/0.8/1.2]1.6/{2.0(2.4/3.2|4.0/5|6 |8 |11/14]18]24

14
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3.2.3 Selecting the proportional band setting Xp
Tsymmetrical/single-sided)

Front view - Analog board

Temperature Humidity
controller controller
DIL switch T2 DIL switch F2

Xp single-sided
factory setting

Xp symmetrical

15




3.2.4 Selecting the time parameters Tv and Tn (sec)

Front view - Analog board

Temperature Humidity
controller controller
DIL switch T1 DIL switch F1

Tv = 32 sec Tn = 128 sec

Tv = 64 sec Tn = 256 sec
factory setting

Tv = 128 sec Tn = 512 sec

-
<
1i

256 sec Tn = 1024 sec

Tn =4 -Tv

16




3.3 Alarm contacts (limit contacts)

3.3.1 Limit comparator Ikl and Ik2 with adjustable window

Front view - Analog board

- Temperature
controller
DIL switch T2

Humidity
controller
DIL switch F2

Q «

Relay energised
when process
within window
factory setting

0%
Relay energised

Control span
w

100%

r---

!
L

Relay de-energised
L

o I‘TlaX.Ang
0% ~————— Controi span  ———————100%
Relay energised w

) i
e k2 e : - mln.AXka: [
Relay de-energised - - - 1
when prOCESS Relay del—energlsed !
within window max. I Xxa

17



3.3.2 Limit comparator k3 to Ik6 as advance or follow-on contact

Front view - Analog board

Temperature
controller
DIL switch T2

Humidity
controller
DIL switch F2

1k3
low alarm contact
only
(advance contact)
Relay energised
above setpoint

k4
low alarm contact
only
(advance contact)
Relay de-energised
above setpoint

O «s

high alarm contact
only

{(follow-on contact)
Relay energised
below setpoint

O i«s

high alarm contact
only

(follow-on contact)
Relay de-energised
below setpoint

18

Q% ——————-- Control span

Relay energised
F----

©

Relay de-—energised

w

e L—min. Axk3

max. 4 X3

0%-——————— Control span

Relay energised

Relay de';eﬂe(g_nsed

w

—o] fe—min. X3

T max. dX3

0% ———————— Control span

I Relay energised

w

(5]

Relay de—-energised

—o] f—min. dXy3

0%——-————— Control span

Relay energised

w

Relay de-energised




3.3.3 Alarm contact ws2 over the full control span

Front view - Analog board

Temperature Humidity
controller controller
DIL switch T2 DIL switch F2

Relay action O

for heating

Relay de-energised
above setpoint

Relay action S

for cooling

Relay de-energised
below setpoint
With this action
the feedback is
automatically
inverted.

19

0%

100%

0%
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3.3.4 Selecting window width/Xk3 [ °C(8 rH) Jon Ik1 and k2

Right side view - Analog board

Limit comparator l|kF -
Humidity controller These switches to the left and righ
on the analog board select the
window width of the limit comparato
for the temperature and humidity
Left side view - Analog board controller within the rang
s j 0 - 99°C (% rH). '

Example: ‘
Required window: 4Xk3 = 24°C (% r

Limit comparator kT - Setting is for half the width = 12°C

. Temperature controller

EWI2
by
SE ﬁ
Switch x 100 Ar6] Switch x 100 on 0

Switch x 10 614 Switch x 10 on 1

11
8 9 2
e )
Switch x 1 614 Switch x 1 on 2

0 = factory setting

3.3.5 Selecting the contact spacing AXk3 [°C(% rH)] on Ik3 to Ik6

These switches to the left and righ
on the analog board select the
contact spacing of the limit
comparator for the temperature
controller and humidity controller
within the range 0 - 99°C (% rH).

Example:

Req&ired contact spacing:
AXk3 = 36°C(% rH)
The total contact spacing is

‘ selected
. EVOI2
Switch x 100 2 Switch x 100 on 0
A8 6
l
(WA
Switch x 10 8( 42 Switch x 10 on 3
: 614
A
0 Switch x 1 on 6
Switch x 1 8692
4 0 = factory setting

20




3.3.6 Selecting the setpoint for alarm contact ws2 [ °C(% rH)]

Right side view - Analog board

~ ~

Limit comparator IkF -
Humidity controller

R

Left side view - Analog board

Limit comparator IkT -
Temperature controller

E 2

%

Switch x 100 A 6]
5
B2
Switch x 10 614

/7
8&2

Switch x 1 614

21

These switches to the left and right
on the analog board select the
setpoint for alarm contact ws2

for the temperature controller and
humidity controller over the full
control span.

Example:

Range: 0+200°C (0 to 100% rH)
Required setting: 70°C (% rH)

Switch x 100 on 0

Switch x 10 on 7

Switch x Tono

0 = factory setting




g

3.8 Setting the alarm contacts |kl to Ik6 (ws2)

and the contact spacing JXk (double setpoint controller)

—Position 0...1 Limit comparator [kl to 1k6 or alarm contact ws2. .g‘O:
This switch selects the contact spacing4Xk. A ;
~——Position D Contact spacingdXk for double setpoint g‘m;
controller. The contact spacingd Xk can SO:
be selected within the range 1 to 15°C (% rH). (A8 €
4X k3
Temperature Humidity
eV0r2] No71 INo7
EO 8 2 8 p)
- - b - -
JA 6 [ 61 614
15% rH max.

On the limit comparators k1 and k2 the setting is only half the window width!

Example:

Right side view - Analog board

Humidity controller

Switch x 100

Limit cmtr IkF -

Switch x 10

Switch x 1

22

Required window4dXk3 = 24% rH
Setting is half the width

Switch x 100 on 0

Switch x 10 on 1

Switch x 1 on 2

0 = factory setting




3.5 Adjustments on the memory board

3.5.1 Clearing the entire memory

factory setting

With the contact closed, all programs
in the memory can be cancelled.

Key — Key | N¢

As long as the contact is closed, the
programmer does not respond to a
mains failure.

— Key | b

With the contact open, memory clearance
is out of action. The programmer
responds to mains failure.

It is essential that the switch is

always in this position during
operation!

3.5.2 Locking the keypad and external stop

factory setting

-

)3.5.3 Blocking the control functions

o

factory setting

BRI

l 3
3

RS

factory setting

23

In this switch position, with external
contact 28 to 29 closed, all keypad
functions are blocked.

In this switch position, with external
contact 28 to 29 closed, the time base
of the instrument is stopped, see
Section 7.4 - external start/stop.
Display 5 flashes the corresponding
program segment.

In this switch position all function
cannels can be programmed.

b
In this switch position the function
cannels cannot be programmed.

In this switch position all functions
can be programmed.

In this switch position programming
is prevented :
(Operates up to key | {1,
further action).

then no




4 INSTALLATION

The program controller is intended for panel mounting. The location should
be as free as possible from vibrations. Stray electromagnetic fields,

e.g. from motors, transformers etc., should be avoided.

Correct operation of the program controller is ensured in the ambient
range 0 to 50°C at a relative humidity up to 75%.

4.1 Fitting in position

Insert the program controller from the front into the anel cut-out 0
From the back of the panel insert the two brackets into the cutouts
at the sides. The flat bracket faces must be against the housing.
Tighten up evenly with a screwdriver,

I AAL ALLEAAAAR AN LLLS A MLLL LA R LA ML AR R LAY LAY

i /
S Yo //

4.2 Electrical connection

The electrical connections to the program controller are made according

to the connection diagram, Section 15, page 40. When connecting the
instrument to the mains supply, the requirements of VDE 0100
"Regulations on the design of power installations with mains voltages

below 1000V" or the corresponding local requirements have to be observed.

Please note the following:
- an isolating switch and a fuse have to be provided for every instrument

- on supplies affected by interference (e.g. thyristor controls) the
instrument should be connected through an isolating transformer

- all probe and alarm lines should be run separately from the contro!
and power supply lines (separate and independent cable ducts)

- provide star-circuit wiring including protective ground connection

- screened probe and alarm lines must only be grounded at the
electronic instrument

- where possible arange physical separation between electronic instruments
and contactors

- provide an RC circuit at contactors and solenoid valves, as these
items are a common source of interference. All the manufacturers are
aware of this problem and offer suitable RC circuits in their programme

- do not connect any control circuits (relays, contactors) to the mains
terminals of the instrument

- mains fluctuations are only permitted within the stated tolerances

24




5 STARTING UP

Please fold out page 5, Section 2, for reference during the next
sections of the Operating Instructions!

The unit leaves the factory without any program, i.e. all setpoints and
function channels are on "0". The user can transfer programs into the
unit through a data port (V24 RS 232) from a second unit which has
already been programmed (see Section 12).

5.1 Setting up a program

This example is intended to explain in detail the information interchange
between operator and program controller, from data input to display, taking
each step at a time,

Step Entry - Key Display Signal lamp
1 Programming | field @ flashes 00 Pgm
2 Reference number of field e flashes 12 Pgm
program, e.g. 12
3 Enter program field e has steady Pgm
reference number display 12

field @ ROTEN (heating)

display | flashes 000*
and requests entry of
chamber temperature setpoint

4 Setpoint ldisplay | flashes 100 Pgm
e.g. 100°C
5 Enter setpoint display' | has steady Pgm
display 100

field @ ROTEN (heating)

display Il flashes 00
and requests entry of
relative humidity setpoint

6 Setpoint - display Il flashes 75 Pgm
e.g. 75% rH
7 Enter setpoint display lIt has steady Pgm
display 75

fietld @ ROTEN (heating)

display V flashes 000
and requests entry of
core temperature setpoint

continue as in Section 5.1.1 or 5.1.2

* If the instrument has already been programmed, the flashing display
shows the programmed setpoint.
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5.1.1 Program step-on by core temperature

If a core temperature setpoint greater than 0 has been selected the
segment time is automatically set at zero. The program steps on
after the programmed setpoint has been reached.

Step Entry Key Display Signal lamp
8 Setpoint, | display V flashes 080 Pgm
e.g. 80°C
display V has steady Pgm
9 Enter setpoint display 080

field @ ROTEN (heating) Pgm

display VII has steady
display 00:00

the first signal lamp in
field @) flashes and
requests entry of
control function

The core temperature should always be 2 to 5°C below the chamber
temperature as otherwise the program step-on is delayed.

5.1.2 Program step-on by time

If a core temperature setpoint of 0 has been selected the program
steps ‘on after the programmed segment time has elapsed.

display VII flashes 00:00 Pgm
and requests entry of time

10 Time

y display VII flashes 02:50 Pam
e.g. 2 h : 50 min

display VIl has steady Pgm
display 02:50

\
the first signal lamp in \\:‘
field @) flashes and -

requests entry of
contro! function

11 Enter time

Note:

If chamber temperature setpoint 000 has been programmed for any segment
(heating, drying etc.) this program segment is omitted immediately,

and also during the automatic run.

If relative humidity setpoint 00 is programmed, the humidity controller

is out of action.
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5.2 Programming the function channels

A total of 20 function channels can be programmed for each program segment.
The instrument contains 8 relays with changeover contacts and 12 relays

with closing contacts. The relay actions for each control channel are

entered with the number keys 0 or 1.

If 0 is entered the relay is de-energised.

If 1 is entered the relay is energised.

=N

Step Entry Key Display N ‘ignal lamp

12 Relay state
e.g. 1

Immediately after this entry the sequence moves to the next relay.

Pressing omits this next relay,

the previous relay action remains unchanged.

13 Relay state
e.g. 1

14-31 Continue programming until all function channels have been programmed.
The program controller then switches automatically to the next
program segment.

field @ TROCKNEN (drying)

display | flashes 000
and requests entry of
chamber temperature setpoint

327 The next program segments RAUCHERN, KOCHEN, DUSCHEN and BACKEN
(smoke, cook, wash and bake) and their functions are
programmed in the same sequence as described above (steps 4 to 31).
After the last function in the final program segment
BACKEN (bake) has been entered all the displays go dark;
the programming of program No. 12 is now completed.
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6 PROGRAM CHECK

Press key gg
Field @ flashes 00
Select the desired program number (in this example 12) on the keypad

and press

Field @ ROTEN (heat) lights up

All entries for this program segment are now being displayed:

Display | Setpoint of chamber temperature (100°C in this examp

Display Il Setpoint of relative humidity (75% rH in this example)

Display V Setpoint of core temperature (80°C in this example,
Section 5.1.1)

Display VIli Time of program segment (2h:50 min in this example,
Section 5.1.2)

Field 2 Reference number of selected program
(12 in this example)

Field 4 Operation of the 20 function channels

Press key | §

All entries for the segment TROCKNEN (dry) are now being displayed

Continue pressing until the entries for program segment BACKEN

(bake) are displayed

Press | 4 | again, all displays go out - the program check is completed
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6.1 Program correction before program start

6.1.1 Correction of program setpoints

Example: Changing the time for segment TROCKNEN (dry)

Press key

Field @ flashes 00
Select program number on keypad (12 in this example)

Press

Field @ ROTEN (heat) lights up

All entries for this program segment are displayed

Press
Field @ TROCKNEN (dry) lights up
All entries for this program segment are displayed

Press ["F

Display | {chamber temperature setpoint) flashes

press -
The chamber temperature setpoint is entered unchanged
Display Il (relative humidity setpoint) flashes

Press

The relative humidity setpoint is entered unchanged
Display V (core temperature setpoint) flashes

Press § ¢

The core temperature setpoint is entered unchanged
Display VII {time)} flashes
Select the desired new setpoint on the keypad

Press

The new time setting is entered

Press | * - program correction is terminated

* If function channels have to be corrected, do not pres
but continue according to Section 6.1.2 (see also
Manual key, Section 7.5).
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6.1.2 Correction of contro! functions

Example: Changing the second function channel

The first signal lamp in field Q (function channel) flashes

Press

Enter

Press | - program correction is completed

Proceed similarly for other program segments or function channels
(see also Manual key, Section 7.5).

7 PROGRAM RUN

Press key

Select the reference number of the program on the keypad

Press

7.1  Programming a hold time

Display VIl flashes 00:00 - ready for programming a hold time

If a hold time is entered, the program starts when the hold time
has elapsed.

7.2 Program start

If no hold time is selected the program run starts immediately when

key is pressed.

After the program start field a displays all process values and
setpoints for the segment ROTEN (heat).

2

The program moves on to the next segments:

- if a core temperature has been programmed:
after reaching the programmed setpoint;
or

- if a time has been programmed:
after this time has elapsed.
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7.3 Program end

The end of the program is indicated by the relay output with the hooter
symbol (relay 9); the contact closes for 5 minutes. All displays are off,
only the lignal lamps of key [ and function channe

are alight.

7.4 External start/stop

Externa! start

The DIL switch 2 on the memory must be closed for this mode of operation,
as described in Section 3.5.2.

Close the external contact 28 to 29

Press |

Field @ flashes 00

Select the reference number of the program on the keypad

Press
Signal lamp ROTEN (heat) flashes

The program run starts on opening the external contact 28 to 29

External stop
Close the external contact 28 to 29.

The running time is stopped.
The display of the appropriate program segment flashes.

7.5 Manual key

Pressing key ﬂ prevents the move to the next segment by core

temperature or time; the running time is stopped.
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7.6 Loop programming
(linking several programs together)

Field @ flashes 00
Select the program reference number on the keypad

Press

The first program is entered

Field @ flashes 00

Select the next program on the keypad

Up to 10 programs can be linked together in this way.

The programs must be entered in sequence with increasing numbers,
e.g. 07, 08, 09, 10

After the last number has been entered

press

Program start as described in Section 7.2

7.7 Fault indication

Faults in the course of a program run are indicated on the displays.
The LEDs in the relay keys flash and the hooter sounds in 1-second
bursts. Display IX indicates the fault as a 2-digit code,

-
-

i : = memory fauit (RAM)

B E = transfer fault uPZ80 to uP8048

1':1' 5‘ = transfer fault at the serial data port

,'_-,' "",' = battery voltage insufficient for RAM back-up
o

fault in serial data port component

L
[N
§

L

= program memory fault

During a fault all keys are out of action with the exception of key

The fault is acknowledged by pressing key

32




8 PROGRAM CORRECTION DURING RUN

Key t £ )| has been pressed, program is running
Press |

Press

Chamber temperature setpoint display in field | flashes

If the chamber temperature setpoint has to be changed, select the new
value on the keypad.

Press

Setpoint % rH in field 111 flashes etc.

After the changes have been made, press key

The program now continues automatically with the changed setpoints.

When starting the program again all setpoints in the working memory
are cancelled!
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9_____CLEANING PROGRAM

The cleaning program is started through a separate key }
which is interlocked with an external contact (27 to 29).

Example:

Program blocked by phote-electric cell in the
chamber if the carriage has been pushed in.

9.1 Programming the cleaning program

Press

Field g flashes 00

Press |
Field g goes out

Set up the program as described in Section 5.1 and 5.2

9.2 Starting the cleaning program

Press

Field e flashes 00

Press

Display VII flashes 00:00 and requests programming of hold time.
If a time is programmed, cleaning starts after this time has elapsed.

If no hold time is programmed, the program can be started immediately

by pressing key when the external interlock confact 27 to 29 is

open-circuit. With the contact closed the LED in ke‘S;- flashes.
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10 CONTROL

10.1 Chamber temperature (°C)

Single setpoint controller with limit comparator 1k1 to Ik6 or

alarm contact ws2

Double setpoint controller for heating and cooling

Parameter selection by rotary switch on board @ inside the instrument:
(see Section 3)

- Setpoint ws2 or lk1 to Ik6: 3 digits 0 - 199°C
- Proportional band Xp: in 16 steps
- Double setpoint controller,

contact spacing: Xk =1 ~ 15°C

The following can be selected by DIL switches:
(‘} (see Section 3)

- Switching rate fs: 0.25, 1, 2, 15 operations per minute
- Delay time Tv: 32, 64, 128, 256 sec; Tn =4 Tv

- Switching differential Xd: 0.1, 0.2, 0.4, 0.8°C

- Feedback: PD, PID or PD/PID action

- Control action: O (open on rise), S (open on fall)
- Limit comparator: Ikl to Ik6

- Feedback: Xp symmetrical or single-sided

- Alarm contact ws: 0, S

On probe failure the corresponding display flashes,

the relay with the hooter sig loses repeatedly for 1 sec.

The control functions are ouf 'of action. All control and relay outputs

are interrupted; switch off with key]

10.2 Core temperature (°C)

The core temperature controller is linked in through the software

and has no direct output. When the actual value has reached the

selected core temperature setpoint the system moves on to the next
) program segment.
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10.3 Difference cooking process

An external input (floating contact 19 to 29) is used to start

the difference cooking process.

The chamber temperature setpoint
is set 20°C above the actual core
temperature and increases con-
tinuously until the chamber
temperature setting is reached.
The core temperature continues
to rise to the programmed core
temperature setpoint, and the
instrument then moves to the
next program segment.

If no core temperature has been

programmed, the difference cooking

process is out of action.
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10.4 Relative humidity (% rH)

The relative humidity is sensed with two Pt 100 resistance
thermometer probes (dry and wet bulb) using the psychrometer
principle (air flow 2 - 5 m/sec). The relative humidity is calculated
from the partial water vapour and displayed directly in § rH.

The reference temperature for humidity control is compensated for
the actual operating temperature.

The control range is 0 to 99% rH at an ambient temperature of
10 to 100°C.

The controller operates as:

- on-off single setpoint controller with limit comparator lk1 to Iké
or alarm contact ws2, and all the adjustment parameters as in
Section 10.1 chamber temperature (%rH instead of °C)
or

- double setpoint controller with symmetrically adjustable contact
spacing (see Section 3.4) and + Xp separately adjustable.

The contact spacing can be selected in 15 steps with switch AXkF.

1 FUNCTION CHANNELS

20 programmable relays, rating 1 A at 220 V/50Hz resistive load.
8 relays with floating changeover contact and 12 relays with
floating closing contact.

Electrical connections are through the two cables (supplied)
using a 32-pin connector.

Programming of the function channels can be blocked by an internal
switch (see Section 3.5.3).
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12 DATA OUTPUT (DATA PORT)

Serial data port with fixed baud rate
data printer or a second program cont
All setpoints are printed out at the end

data format: Intel-Hex.

12.1 Programming the serial data port

Press

Field @ flashes 00

(2400 baud) for linking to a
rolier.
of each program segment;

Enter the program reference number on the keypad

Press ﬂ
On pressing key { 7 | the sele

the sele

On pressing key & g

format (e.g. to a second program controller)

On pressing key 18

cted program is output at t

cted program is output in Intel-Hex data

a program is read in

he serial data port

(e.g. from a second program

MPF-88

ouTas)

CTS@n

Printer

GND(29)

Data transfer to printer

oy n1,BY 1000

051 96 00n 0020
®A REKE T
{STWERTE -6 -
a6k 66 000 00.06
xa RF KE T
SOLLWERTE -
PGM. -NR. a0
06.01.83 0857

6 -

05y 96 000 00:00
XA RFKE
ISTWERTE -6 -

055 5% 000 00:0%
xa RY BT
SOLLWERTE: = 5 -
PGM.-Ne. 00
06.01.83 08:51

053 96 000 00:00
KA RF KE T
ISTWERTE: A

Das 44 000 00:04
A RFKE -
SOLLWERTE: = 4 -
PGM, -NR. 00
06.01.81 0846

05y 9 000 0C:00
KA RPKE T
ISTWERTF 3 -

033 33 0o 00:0%
KA RF KE
SOLLWERTE -
PGM. <NR. a0
06.01.83  08:42

1 -

053 96 000 00:00
XA RFKE
ISTWERTE: -2 -
022 227 000 00:02
w Reoxke T
SOULWERTE: - 2 =
PGM. -NR. 00
06.01.87 00:19

053 96 000 00:00
KA RE  KE T
ISTWERTE -

o011 11 000 00:00
KA RF KE T
SOLLWERTE: = 1 -
PGM.-NR. : OU
06.01.81 08:37

066 66 000 00106
T

KA RF KE

SOLLWERTE: =~ 6 =

055 55 000 00:05

RFKE

SOLLWERTE: = 5 -

044 44 00D 0004

kA RF KE

SOLLWERTE: - 4 -

0313 31 000 00:03
T

KA RF  KE

SOLLWERTE: - 3 -

0722 22 000 00:02
T

KA R¥ KE

SOLUWERTE: = 2 =

g1 11 000 00:01

XA RF KE

SOLLWER™E: - ! -

pcu.-NR.: 00
06.01.83 08:35

Printout during progra
(setpoint and process v

XA = Kammertemperatur
RF = rel. Feuchte
KE = Kerntempsratur

T - et

Printout with

Pgm 7
(setpoints)

alues)
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controller) and stored in the pro

Instrument 1

MPF-88 N

loutas  QUTEB)

GND29)  GND(29)|

gram memory

Instrument 2

INGIT7) MPF'88

Data transfer from instrument 1 to

instrument 2

Program instrument 2 with Pgm 9.
Display on instrument 2 shows 00.
Program instrument 1 with Pgm 8.

Display oninstrum
approx. 1 sec.
Data transfer is

ent 2 goes out after

completed.
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13 DATA BACK-UP

The data in the memory are backed—up by a lithium battery which is housed
in a battery box (Section 2.2.7) in the back of the housing.

The battery life is 3 - 5 years.

Falling-off of the battery voltage causes the sngnal lamps in the

4 function keys @ to flash.

Field 9 flashes 04,

To cancel the alarm press key | |

the unit continues to work normally.
Battery capacity is sufficient for another 2 - 5 months.
Change the battery!

.14 MAINS FAILURE

In case of mains supply failure the automatic program run is
interrupted immediately.

When the mains supply is restored the automatic program is continued
if the difference between the actual chamber temperatures before and
after the mains failure is less than 10%.

If the difference exceeds 10% the automatic program run remains
interrupted,

the LEDs function channet flash, relay 9 is energised.

" o
Press key to continue or restart program run,
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15 CONNECTION DIAGRAM

Mains connection

Supply see L1 line
rating label PE ground
N neutral
ia l I 1c
2 | | 2 f

3a

I
I
3c p-29 I
I

LY PE N

Connectors

wl | | ¢29 19

]| | “ | < “ | 1

aw| || ¢29] | 28

p s

Connectors
Detail Connection
Chamber 1a a2 3la
resistance 2a Y
thermometer 3a
Core 1b © » b
resistance 2b v
thermometer 3b
Humidity 1c X
resistance 2c -
thermometer 3c
Serial 17
data port 29 IN
V 24 Rx
Serial 18
data port 29 OUT
V 24 Tx
Serial
data port 37 Clear to send
V 24
Difference 19 ¢
cooking 29 ;
process
Cleaning 27 5
program 29 \)
intertock
Keypad 28 . 4
lock 79 See Section 3.5.2 ¥
External 28 . $
stop 79 See Section 3.5.2 \?
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Connector | ° 2 Connector 11

e ® B e ® ® e e ® ® 0 e o ® = -
- % ® ® B e e m & e e ® e e e =
> > B e e e e e e e e S e e e e

- . e 8 ® & ® o ® 5 o e =B e e =

5, Please cut the control cable supplied

. at the appropriate point.
Connector Connector
Chamber | a2 S wh a2 S wh
Relay c2 O wh-gr Relay 10| c2 O wh-gr
Xk1 at P br ab P br
Chamber i c4 S br-gr* c4 S br-gr*
Relay a6 O gn Relay 11 |a6 O gn
Xk2 c6 P wh-pk c6 P wh-pk
Humidity | a8 S vye a8 S vye
Relay c8 O br-pk* Relay 12|c8 O br-pk*
Xk1 alo P gr alo P gr
Humidity | c10 S wh-bl c10 S wh-bl
Relay al2 O pk Relay 13 |c12 O pk
Xk2 ci2 P br-bl c12 P br-bl
al4 S bl als S bl
Relay 1 | ct4 O wh-rd Relay 14| ci4 O wh-rd
al6 P rd al6 P rd
cl6 S br-rd c16 S br-rd
Relay 2 | a18 O bk Relay 15218 O bk
c18 P wh-bk c18 P wh-bk
a2z0 S vio <. | @20 S vio
Relay 3 | c20 P br-bk Relay 16 | 50 P br-bk
a22 S gr-pk a22 S gr-pk
Relay & | ¢22 p gn-gr* Relay 17| 92 p gn-gr*
a4 S bl-rd* a2u S bl-rd*
Relay 5 c24 P ye-gr Relay 18 c24 P ye-gr
a26 S wh-gn a26 S wh-gn
Relay 6 | <26 P gn-pk* Relay 19| 26 p gn-pk*
a28 S br-gn a28 S br-gn
Relay 7 c28 P vye-pk Relay 20 c28 P ye-pk
30 S wh-ye 0 _ :
Relay 8 |2 S = closing
c30 P gn-bi P ;O—' 0 = open
O S P = common
Relay 9 a32 S br-ye* -0
c32 P ye-bi * also in reverse ratio
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16 MATCHING THE CONTROLLER PARAMETERS TO THE PROCESS

(OPTIMISATION)

The purpose of the optimisation is t
the smallest possible deviation, a sa

action and a stabilisation time which is not excessively long.

16.1 Determining process characteristics by the oscillation method

o find the contro! parameters giving
tisfactory damping of the control

This method applies to processes which may be rendered unstable for a
brief period. Tg and Tu = less than 3

A

The controller is operated

first without feedback. The

Xp switch inside the instrument
is set to 0. The parameters

Tn and Tv are then also
ineffective. The process is
recorded until it performs

P o
undamped oscillations of W4 — — 3 —f — ————
constant amplitude.
From the amplitude T
2+ X0 and the time T the
individual parameters can be
established according to
empirical rules.
44»
tis]
Feedback Xp Tn Tv Note
PD action 2 X0 - I_ permanent offset
16
PD/PID action ax -5 -- 0.15 - T | —————=—m=m-=—m-
20

The values for Tn and Tv can be adjusted inside the controller to match
them to the calculated values (see Section 3.2.4).
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16.2 Adjustment according to the process characteristics

It is not always possible to render the process unstable for a brief period.

An alternative method is therefore based on the process data.

Using the transfer function (response to a sudden change in controller setting)
the following data are determined:

Ks = process transfer coefficient

_4dx _ output signal change

Ks = 4dy ~ input signal change

Tu = delay time and Tg = time constant

To determine the transfer function,

the input of the process is suddenly Yh
changed at time t, by an amountdy

within the adjustment range Yh 4y

(e.g. 10% of Yh), t

-

The result is a transfer function
with values fordx, 4y, Tu and Tg,
where Tu and Tg are obtained in
minutes, 4y in % of the adjustment
range Yh and4x in % of the control
range Xh, t, is the instant when
the transfer function starts.

The controller is then adjusted
according to the empirical rule
for processes with saturation as

follows:

1 Tg
Kp= 1.2.—. =2
P Ks Tu
Tn = 2 - Tu

Tv = 0.44 -Tu

Xp = 0.83:Ks - — -100%
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16.3 Checking the optimisation

The optimum adjustment of the controller to the process can be checked
by recording a process transfer function.
The diagrams below indicate possible incorrect adjustments and the

correction required.

X
Whkee e e === ———— — =
Tv, Tn too small t Xp too large t
X

t

Tv, Tn too large t Xp too small

¢

optimum adjustment t
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DIMENSIONS

192

288

200

184

300

280

Cd

DMIMIKY

282 +1.3

Panel cut-out

D%

NN

//////
é 186 +11

AN

AN\

NN

(@]
Al
g %
07
mm inch mm inch mm inch
2.5 0.10 192 7.56 28271+3  11.10%0-05
“wu 7.24 200 7.87 288 11.33
186711 7.320-0% ) 999 8.66 300 11.81
18 MAINTENANCE AND SERVICING

The microprocessor program controller requires no maintenance.

If the instrument becomes faulty please return it to the supplier

with full details of the fault.

The staff of our Technical Offices, Subsidiaries and Agencies
are available at all times for advice and to service our
instruments.
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Berlin

Heinz Konsolke
Bismarckstrasse 16 d-e
1000 Berlin 41

Phone (030) 79530 21
Telefax (030) 79530 25
Telex 182997

Darmstadt

M. K. Juchheim GmbH & Co.
Niederlassung Darmstadt
Weiterstadter Strasse 135
6100 Darmstadt-Arheilgen

Phone (061 51) 3508-0
Telefax (061 51) 3508 81
Telex 4 19498

Manager: Walter Moller

Essen

M. K. Juchheim GmbH & Co.
Niederiassung Essen

Alte Bottroper Strasse 45
4300 Essen 11

Phone (02 01) 66 30 71-74
Telefax (02 01) 66 87 80
Telex 8571 383

Manager: Lothar Blaser

Giessen

M. K. Juchheim GmbH & Co.
Aussenbiliro Giessen

Am Eichelbaum 14

6300 Giessen-Wieseck

Phone (06 41) 5957 und 59 58
Telefax (06 41) 54500
Telex 4 821 712

Manager: Robert Blchele

Hamburg

M. K. Juchheim GmbH & Co.
Aussenbiiro Hamburg
Horstweg 20

2000 Hamburg 65

Phone (040) 60177 55-56
Telefax (0 40) 601 07 34
Telex 2 162 161

Manager: Ing. grad. H. Schirner

Hannover

M. K. Juchheim GmbH & Co.
Niederlassung Hannover
Gehrenbreite 2

3052 Bad Nenndorf

Phone (057 23) 50 47-49
Telefax (057 23) 754 1"
Telex 972 719

Manager: Dipl-Ing. G. Werwitzke

es Offices and Service stations —

Cologne

M. K. Juchheim GmbH & Co.

Aussenbiiro Kéin
Bonner Ring 17a
5042 Erftstadt-Lechenich

Phone (02235) 5071
Telefax (02235) 713 07
Telex 8 883223

Manager: D. Grosskinsky

Munich

M. K. Juchheim GmbH & Co.

Aussenbiiro Minchen
Himmelreichweg 23
8060 Dachau

Phone (08131) 83240
Telefax (08131) 822 69
Telex 527 560

Manager: W. Neuwert

Germany

Niirnberg

M. K. Juchheim GmbH & Co.
Aussenbiro Nirnberg
Schaferweg 3

8567 Neunkirchen am Sand

Phone (09123) 14546
Telefax (09123) 82673
Telex 626 750

Manager: Wolfgang Vogl

Stuttgart

M. K. Juchheim GmbH & Co.
Niederlassung Stuttgart
P. O.Box 1245

Einsteinstrasse 42 :
7312 Kirchheim unter Teck '
Phone (07021) 820 11

Telefax (07021) 595 05
Telex 7 267 708

Manager: Ing. grad. R. Geier

Europe and USA

Austria — JUMO Mess- u. Reg

elgeriite Ges.m.b.H.

Pfarrgasse 48, A-1232 Wien, Phone 0222/67 9533-0
Telex 13-30 76, Telefax 02 22/67 95 3359

Belgium — JUMO AUTOMATION S.P.R.L./G.M.B.H./BV.B.A.

Industriestrasse 18, B-4700 EUPEN
Phone (087) 740 440, Telex 49 067

(JUMO B), Telefax (087) 740203

Denmark — JUMO Male- og Reguleringsteknik ApS
Fabriksvaenget 16, Postboks 27, DK-4130 Viby Sj
Phone (02) 39 30 06, Telex 43 260, Telefax (02) 39-43 63

France — JUMO Régulation S.A., Z.\.L. Borny
7, rue des drapiers, B. P. 5200, F-57075 Metz-Cedex 3, Phone 87.3753.00

Telex 930.464, Telefax 87.74.2092

Italy — JUMO Italia s.r.l., Piazza Esquilino 5
1-20148 Milano, Phone 4043902/404 8440

Telex 313234, Telefax 49899 48

Netherlands — JUMO Meet- en Regeltechniek B. V. ‘)

Rijnkade 18, NL-1382GT Weesp
Phone 029 40/1 90 76, Telex 12272,

Telefax 0294011 9577

Sweden — JUMO Mat- och Reglerteknik AB
Karbingatan 22, Box 22073, S-250'22 Helsingborg

Phone 042-12 36 60, Telex 72058
Switzerland — JUMO Mess- & Reg

utex S, Telefax 042-20 1615
eltechnik AG, Seestr. 67

CH-8712 Stifa, Phone 01/9 2821 41, Telex 875737, Telefax 01/9 26 67 65

United Kingdom — JUMO instrument Co. Ltd.,
Temple Bank, Riverway, Harlow, Essex CM20 2TT

Phone (02 79) 63 55 33, Telex 817 82

0, Telefax (02 79) 6352 62

USA — JUMO PROCESS CONTROL INC,,
37A Woodbine Street, Bergentield, N.J. 07621,
Phone (201) 501-0060, Telefax (201) 501-0205

Representatives in:

Argentina, Australia, Brazil, Canada, Chile, Czechoslovakia, EQypt,
El Salvador, Finland, Greece, Hungary, India, Indonesia, iran, Republic of
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