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ALMIG Control Systems

Compressed air control systems

* Controls are used in the compressor stations in order to adapt the
compressed air production to the demand for compressed air.

* Within the compressor stations the distinction is made between internal
and higher order compressor controls.

Internal controls Higher order control system
/Internal controls (installed in the \ Gl view of the fact that modern \

compressor) are responsible for compressor stations frequently
adapting the relevant compressors to comprise multiple single compressors,
the required air consumptions, at the the higher order control system is
same time ensuring that the responsible for the optimal capacity
compressor functions reliably by utilisation of the individual
optimally coordinating the internal compressors and for coordinating and
control processes. monitoring their use in conformity with
the actual air consumption.
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ALMIG Control Systems

Compressed air control systems

Regulation / Control

[ Internal } [ Higher order ]

[ Continuous H Intermittent }[ Cascade }[ Pressure band }

Speed \ [ Load / No-load Consumption-
| / | / related

Proportional [ Automatic




ALMIG Control Systems

Compressed air control systems

Regulation / Control

[ Internal J
|

[ Speed } [ Proportional }

see Module 2
Technologies




ALMIG Control Systems

Compressed air control systems

Regulation / Control

[ Internal }
I
Power

100% .
8(,%}\ [ Proportional }
70% —
20% Idle run

100% 50% 0% FAD

In the case of proportional regulation a throttle valve in the intake regulator infinitely
regulates the air throughput rate. Therefore it is possible to regulate the delivery volume
at between 100% and ~0%.

The disadvantage of the system lies in the fact that the reduction of the compressor's
power consumption is not linear; indeed, even if the air inlet valve is almost closed
(delivery volume close to zero), it is still approximately 70%.




ALMIG Control Systems

Compressed air control systems

Regulation / Control

[ Internal ]

{ Intermittent }
|

[ Load/No-load } [ Automatic }




ALMIG Control Systems

Vs

.

Load / No-load }

Compressed air control systems

pmax

pmin

The compressor works between two configured
pressure values pin / Pmax:

v

The compressor compresses air (load mode) as
soon as the network pressure drops below
switching-on pressure pqin-

The compressor switches into no-load mode
(motor running, compressor is compressing no
air) as soon as the network pressure reaches the
switching-off pressure p,,.,

The compressed air consumption in the network
causes the network pressure to drop again.

When the switching-on pressure is reached p,

the compressor recommences the load mode.




ALMIG Control Systems

Compressed air control systems

[ Automatic }

The compressor works between two pre-

A -
P max configured pressure values p.in / Prmax-
—

System pressure

The compressor compresses air (load
adjusted idle time mode) as soon as the network pressure
> drops below the switch-on pressure pi,-

Load The compressor switches into no-load
. mode (motor running, compressor is
Stop compressing no air) as soon as the
network pressure reaches the switching-
off pressure p.x.

When it enters the no-load phase, the
configured no-load time runs out.

pmin

A
v




ALMIG Control Systems

Compressed air control systems

Regulation / Control

[ Higher order ]

[ Cascade }

Pressure cascade control

Compressor 1

Compressor 2
Compressor 3
Compressor 4
Compressor 5

pressure

Whole
| PR |
valiu

Typical cascade regulation of multiple
interconnected compressors:

The disadvantage of this arrangement is the
summation of the pressure bands to form a
joint wide pressure band.

Very disadvantageous from the point of
view of economy

[ Pressurle band }

Compressors 1-5

State-of-the-art variety of regulation for multiple
interconnected compressors:

The advantage of this arrangement is that all
compressors connected to it are controlled via a
common higher-order pressure sensor within a very
narrow pressure band. Pressure switch systems
also enjoy the advantage of sensor regulation.




ALMIG Control Systems

With the ALMiIG Control Systems you can manage the
entire compressed air station — worldwide

iy ) i }J% ;




ALMIG Control Systems

Installed in the compressor

_ ®®00 (o)
AIR CONTROL AIR CONTROL AIR CONTROL AIR CONTROL
mini B P HE

Consumption-related multiple control system as the higher order control system

AIR CONTROL HE




ALMIG Control Systems
Installed in the compressor

ALMiG

=

®®00 (D

COMBI 6 - 22 BELT 4 - 75 BELT 76 - 250 - As installed control
for all screw

DIRECT 16 - 22 DIRECT 37~ 315 compressor series
GEAR 30 - 75 GEAR 90 - 450 (except COMBI 3S-
VARIABLE 35 - 355 7S) with or without
VARIABLE 16 - 34 webserver
FLEX 3S - 30 - As superior control
with or without
webserver
Optional: Optional:
COMBI 6 - 22 COMBI 6 - 22
BELT 4 - 75
DIRECT 16 - 22
GEAR 30 - 75

VARIABLE 16 - 34
FLEX 3S - 30
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AIR CONTROL mini

Information/Handling

Operating pressure Display:
Green LED display - Compressor temperature
Compressor not - Dew point

operating, but can start
automatically at any time
Compressor operating

Red LED .
o - Switch on compressor
Warning / Maintenance P
Error . - T Move upwards in menu
EI.I'I'SIIG
- Switch of compressor
— AIR CONTRC!. mini
- Error acknowledgement
- Move down in menu
— Access to INFO menu
Symbols: Display: Symbols:
- Error - Operating mode - Dryer
- Maintenance - Automatic restart - Motor

- Remote control - Load valve




AIR CONTROL mini

Key data

Optional modes: Automatic
Load/ No-load

Automatic restart programmable: Yes

Local operation — remote On/Off: Yes

Error memory (number of items): 20
Refrigerant dryer activation: Yes

Freely programmable inputs (digital): 2

Freely programmable outputs (digital): 1

Master function (Base load changeover operation): No

Slave connection to higher order control systems: No
Display: - Illuminated No

- Indication Symbols
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Air Control B

Information/Handling

Switch on compressor.

Integrated green LED
Compressor not running,
but may start up auto-
matically at any time
Compressor running

AirControL B

e Queuing alert signalised

e Error via integrated red LED

www.anmig.de

e Switch off compressor

Change of parameter Display of additional e Error acknowledgement
values operating data

Acknowledgement of
parameter values




Air Control B

Information/Handling

e Final compression temp.
e Oil temperature

Displ
Ispay Dew point temp.

Network Pressure

N

e P )
I I o 9

|
! |
! |
I |
| |
|
I |
Error display l % @ SSS Autom. | |
| " .@ Remote ;‘Dlsplay op. mode
| |
I |
! |
| |
|

Alert display EX % — Restart | * Remote control

17234567 " ot
':' '_—’ ':, , ’ ':'-'_-’-':' 'jmé"" e Autom. restar
P Sh%
Alert / error no. e Motor
Symbols e Solenoid valve

e Heating

e Fan




AIR CONTROL B

Key data

Optional operating modes: Automatic
Load / no-load

Programmable automatic restart: yes

Local operation — remote On/Off: yes

Error memory (no. of items): 20

Control for refrig. dryer: COMBI yes

Master function (Baseload changeover mode): no

Slave connection to higher order control systems: yes

Display: illuminated
colour

indication: Symbols
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Air Control P

Information/Handling

ArControL P

ALMiG Switch on compressor
ElmFII'ESEUI' I_JstEmE

e— Integrated red LED
Premium : = ) al;jgﬂbar.

(Temperatur

Alert/maintenance
76°C
) Error
-‘_"Lasllauf J

| Grafiken

, Switch off compressor
www.almig.de

Colour-touchscreen

Input of parameter values
Mode for editing in sub-menus




Air Control P

Information/Handling

status compressor current info-button

scre‘en : language
(X t% Pressure _ npetwork pressure
Y/ 5.9bar

baseload
changeover sae Temp. compression
activ 59°C temperature
State
Off — load / idle mode
Graphics _ glection graphics
explanation Kot = @, Th. 11:23 Menu election menu
symbols Restart /@ ‘;’E :’k: }\ g\@\ ®© DE-’WK functions
remote on/off motor frfos’tte\cti on RS485 timer  clock,
display P date
autom. restart SD-card
fan display

solenoid valve open




Air Control P

Information/Handling

(N ‘ﬂ:' Pressure

AL 5.9bar
s a " TEITI[J
i o R i Val 59°C
= ] e ] T ] State

Pressure Temperature Air guantity Off

EE EE Graphics

Usage Maint.intervals Menu

Graphic display of: Compressor capacity utilisation

Total operating hours

Full load hours

No-load hours

Downtimes

For speed-controlled compressors also
the capacity utilisation as a percentage




Air Control P

Information/Handling

Graphic display of: ey () ! &=
Pressure development / time s  interual
Final compression temperature / time ouitter _'j_'_s@{_ ' 2000
Service intervals e | 20000 20000,

YOIr™ O tor m | zn:uuh:
235 CO/RpxEddae | 2000h 2000h
m3th Motor m:rn : Emﬂ“l_
‘L:; ﬁ s ﬁ -1000 0 2000 4000 6000 1:::!11
sl 13h |
e .
ik s sz 12 XAute e
Ready 6h

hours




Air Control P

Information/Handling

) (W) Oil circuit o=

\TE @ Qil reservoir
: (2) oil temp. controller
[ ]@ @ Oil cooler

(4) oil filter

11:; ﬁr Air circuit <:l @ (5) Compressor stage
<> (6) Ol separator
with return of the
[ |® Off ‘.:. seperated oil
:8 .'.E. —- @:}Suctiun filter V e <1>®
R E i ® (2) Suction contrg M
i Llmg K] ;"® (3) Compressor —

(4) Air press. (0il res.
(5) 0il separator

= Min. pressure
&) non-return valve

r , A
@ [ 1 G | @dcrcootr

: @] Taking plug




AIR CONTROL P

Key data

Optional operating modes: - Automatic
- Load / no-load

Programmable automatic restart: Yes

Local operation — remote On/Off: Yes

Error memory (no. of items): 20

Freely programmable outputs (digital): 1

Master function (Base load changeover mode): Yes (4 additional compressors)

Slave connection to higher order control systems: Yes

Timer function: - Switch compressor On / Off
- Compressor compression times
- Base load changeover
- Pressure times base load changeover
- Assignment of priorities

Co CO GO 00 O

Display: - Illuminated: Yes
- Indication: 4c-touchscreen, text & symbols
- Graphics: Yes

Storage on SD-card: - Total setup of the compressor
- Data logging




AIR CONTROL P

Integrated timer

w (w =

Switching times
compressor

' ~ Channel 2 Channel 3 Channel 4
_ _ Inactiv Inactiv Inactiv

On

Channel 5 Channel 6 Channel T Channel 8
Inactiv Inactiv Inactiv activ
N
AR L=
Channel 1 activ

Mo. Tu. We. Th. Fr. Sa. Su.

switch on time 20:00 switch off time 21:00

Start Stop

pressure 6.0bar pressure 7.0bar

The integrated timer comprises:

® 8 channels for the switching On / Off
time of
the compressors

® 8 channels for pressure reduction

The compressor operating time can
be adjusted optimally to the
business needs

For example, different shifts,
weekends are freely programmable

Energy savings thanks to
adaptation of the optimal pressure
level to the operational needs




AIR CONTROL P

Integrated plant pass

@ o ¢ (= )| The compressor pass shows following
information

Hotline: No Entry

e Clear information at all times for the

Model: No Entry ) o
customer / Service specialist about:
Factory-No.: No Entry * Model type: e.g.: BELT 76 WK
« EDP no.
EDP-Ho.: No Entry - Commissions no.

«  Wiring plan no.
- Software version

- Date of commissioning at the
customer's premises

If an error / alert occurs the customer can always give precise information about the
compressor and thus prevent errors when spare parts are ordered or questions are
asked of customer services.




AIR CONTROL P
Integrated error memory

NAS) ¢ = | The integrated error memory gives exact
information at any time about:
1 2?;?1: EDBS: Power fail .
. 61212 gogs; pomer fai * Type of error / alert in the form of clear
5 08.12.12 £065: Powor Fail text
09:11:27 - rower fal . .
30.11.12 _ * Exact time at which error / alert arose
i 13:44-49 EOBS: Power fail
. TN R—— * The last 20 errors / alerts can be read
13:43:57 : directly off the monitor

* Clear information about the error history
of the compressor at any time

* A service specialist can analyse and
eliminate cause of error faster

Downtimes are reduced to a minimum




AIR CONTROL P

Data logging

(% p Following parameters can be stored
~ permanently on SD card:

Save Load Start
parameters parameters data logging

e Status of compressor
e System pressure
e Final compression temperature

e Oil temperature

e \Volume flow

e Status of all connected compressors
(at base load changeover)

« With one touch a lot of information and statistics is available

« The full setup of the compressor can be saved on SD card and can be
rebooted again, which saves a lot of time, e.g. during maintenance.

«  Best management of compressed air generation!




AIR CONTROL P

Base load changeover

Master

Slave

Slave Slave Slave




AIR CONTROL P

Base load changeover

Pressure band optimisation:
All compressors operate within a

* The same switch-on and switch-off points for all compressors

* The pressure band can be reduced to a minimum (optimum 0.2 bars)

* High energy saving, because high pressure = high energy

* Older, uneconomical compressors / stations become more economical all at once

Pressure cascade control
Pressure band control

ampressor 1 by means of pressure sensor

Compressor 2

Compressor 3

Compressor ¢
Comprassor 5 E

Pressure
savings

Whole
pressure

Mew pressure
band

Pressure band Pressure band
to connection connection




AIR CONTROL P

Connection - Networking of base load
C h a n g eove r(up to 5 compressors)

All compressors are managed via an RS 485 bus system

Standard: % =
RS 485
interface
Data cable AIR CONTROL P
) 3-wire, 0.5mm?2
0]
v
0))]
[a'd .
—1
Compressor 3 Compressor 4 Compressor 9
Compressor 2 : , :
Option:
RS 485
interface
Data recording Data recording Data recording
modules modules modules
— _/
—
Required signals
« DE 200 F = Other make of compressor with fixed speed 1. Motor On / Off 3. Error message

RS 485 = Standard scope of supply for AIR CONTROL P 2. Load / No-load. 4. Base load changeover O.K.
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AIR CONTROL HE

Key data

Consumption-related superior control:

Applicable as:

Programmable automatic restart:
Local operation — remote On/Off:
Error memory (no. of items):

Slave-connection to higher order control systems:

Timer functions:

7"-Display:

Storage on SD-card:

AwrControL HE —
" a
Netzdruck: 7,0 bar Netzdruck: 7,0 bar
Liefermenge: 1300m/h Temperalur:  80°C
Status: 4 von 7 Kompressoren| ~ Status: Lastiauf
im Lastlauf

747 7% 53

27072011 17:05

up to 10 compressors

control integrated into the
compressor, external superior control

yes
The High-End-solution for
yes highest demands to the
control of the compressed
20 air generation.
yes

- Switch compressor On/Off
- Compression times

- Base load changeover

- Pressure times BLC

- Assignment of priorities:

coO 0 0 0O

- 4 C, illuminated
- Touchscreen
- Indication : text & symbols

- Total setup of the compressor
- Data logging




AIR CONTROL HE

Detalls

Screensaver mode (standard view)
www.almig.de Al. m [ G

Compressor Systems

Pressure: 6 . 6 bar Pressure: 6 . 6 bar

Delivery: 120 m3/h Final temp.: 89 OC
Load Factor: 13 o/o State: On Ioad

* Dimmed light to protect the screen and to save energy

Most important parameters of compressor and complete station
are displayed permanently




AIR CONTROL HE

Details

Immediate overview by split screen

(N ] (N ]
U S \J =
Pressure: 6.4 bar Pressure: 6.4 bar
Delivery: 120 m3/h  Final temp.: 8a°C

Load Factor: 13 % State: On load

N
ﬂ

9 2014-10-22 10:28

Symbols give overview about types of compressors (ALMiG or competitor,
screw reciprocating or centrifugal compressor) and their conditions (load,
idle, off, failure, maintenance message)




AIR CONTROL HE

Details

HE as superior control system

(@ o5 Pressure—— Bac_k to start screen
——6-6bar— Choice for language

Volume flow

T 7T Db 120merh
ﬁ : i ; i ; i Cl e 120meth

Load Factor
=X BT

___________________________________ Graphics

Menu

WA B——SD-card for data logging

Overview: Conditions of connected compressors, pressure, volume
flow and load factor of the station




AIR CONTROL HE

Details

Details of each compressors

"
Y ﬁ & Netzdruck
6.3bar
- Kompressortyp BELT Volumenstr.
ﬂ Steuerungstyp Air Control HE L: 120 m3/h
4 | softwareversion 0.90 V:  120m®h
™ =X | status Vorort Auslastung
Liefermenge 120 m®/h sy
Betriebsstunden 0Oh .
Laststunden Oh Grafiken
Leerlaufstunden Oh
Stillstandsstunden Oh
Menu

All technical details of the chosen compressor can be viewed




AIR CONTROL HE

Details

Graphics of compressor station

(N} Pressure (N Pressure
SAU s 6.6 bar SAU e 6.6bar
. 1000 .
Volume flow — Volume flow
W M e w7 D: 120 m:lh D: 120 m:lh
& - 80 - a0 - C: 120m*/h C: 120m*/h
1000 120 1000 1200 1000 1200 Load Factor @ Load Factor
Line Pressure Volume flow Lisane LA | %
L]
Y s
( State Graphics
100 HLoad
% Vol gt
D: | oose
C: | DFault Menu
LL
Lo
i
09:17:56 10:17:56
@ [1 14-10-22 X-Auto 14-10-22 o
Graphics
Menu
]
09:18:20 10:18:20
14-10-22 X-Auto 14-10-22 o

° Displayed as graphics: Overview, line pressure, volume
flow, load factor
* Axes can be formatted manually or automatically




AIR CONTROL HE

Details

Parameters for adjustment

(N} ﬁ <':| Pressure N
= 6.6bar| |\ (@ = (4
Daily code g ;?IUT;U:::::‘
0 C:  120mh )
Load Factor Local ll al.;_tomatlc Pressure settings Compressors
1 2 3 0 -— CE% sSelection
Graphics
4 5 6 +/- Timer Display Controller
parameters parameters
Menu
7 8 9 ,
o Configuration Fault log SD - card

By using a code all parameters of the compressor network can
be adjusted in the main menu




AIR CONTROL HE

Details

Examples for subpoints of main menu

U@
Compressor 1
Compressor 4
Compressor 7

Compressor 10

Compressor 2

Compressor 5

Compressor 8

s (¢

Compressor 3

Compressor 6

Compressor 9

"
VAR
Line volume:

Line volume
internal:

Pressure sampling
rate:

Start delay:

Control factor
P-component:

Internal

5

.0m?

1.0s

200

e, () (=

Immediate switch: Yes

Line volume

3

external: 5-0m

Number of 10
gradients

Stop delay: 5s

Integral action 20s

(reset) time:

@

Compressor
technology:

Frequency
controlled:

Maximum delivery
volume:

Start up time:

Operation hours:

Screw

No

120 m*/h

1h

so= (@) (=

Compressor
name:

Default priority:

Min. speed limit:

Run on time:

On-load hours:

Kompr. 1

Standard

100 %

180 s

1h

@

Art Zeit

Meldungstext

so= (@) (=

14-10-22 .

1 A 09:47:53 W021: Min. pressure alert
14-10-22 .

2 A 08:53:16 W021: Min. pressure alert
14-10-22 .

3 A 08:38:09 W021: Min. pressure alert
14-10-22 .

4 A 08:08:38 W021: Min. pressure alert
14-10-22 i

5 A 08:08:11 W021: Min. pressure alert
14-10-21 .

6 A 14:46:00 W021: Min. pressure alert




AIR CONTROL HE

Details

Data logging on SD card VIG

Function is displayed by SD card symbol
Following data can be saved on SD card:
Status of complete compressor station
Line pressure
Volume flow of compressor station
Conditions of connected compressors:
Final compression temperature

Datenlogging

s (4

Pressure
Volume flow
Status (Load, Idle, Off)

All information reg. set-up of the station
All information reg. set-up of the station




AIR CONTROL HE

Details

The part with the compressor control functions
is similar to AIR CONTROL P

(] 32 Pressure " o=
Temp. :
59°C Operating 13:|T
State On-load : 13'!
Off hours __.I—.;'.—:I—._'__
Off-load Oh
. hours A
Graphics Ready &h
hours
o Th. 11:23  Menu !
06.12.12 i
g (N}
LY (#) Maint.intervals ¢m Y <
rrﬂntat:a-’:::t _ _ : ht.ervd. Channel 1 activ
oilfilter - jﬁm 2000h
e R Mo. Tu. We. Th. Fr. Sa.  Su
ﬁll:::on 2@ .II_ Zﬂlﬁﬂh. [} u e r a u
2:p-antor m 209“" switch on time 20:00 switch off time 21:00
& : m 20:00" Start Stop
) 0 Ignh T T -‘_'| T .]_u pressure 6.0bar pressure T.0bar
I [ | | .
-1000 ] 2000 4000 6000 8000
t[h]




AIR CONTROL HE

Connection — Network

(up to 10 compressors)

All compressors are managed via an RS 485 bus system

Standard: _é—‘
RS485 |——
Interface i AIR CO NTROL HE
Data cable, '
LN 3 adrig, 0,5mm?2,
0
v
)]
(a'd
(- —
Compressor 3 Compressor 4 Compressor 10
Compressor 2
Interface
RS 485
Data recording Data recording Data recording
module module module
/
« DE 200 F = Competitor's compressor with fix speed Y

Required signals
_ 1.Motor On / Off 3. Error message
* RS 485 = Standard of ALMiG 2. Load / No-load 4. Base load changeover O.K.

* DE 200 K = Competitor's compressor with VSD




AIR CONTROL HE

Advantages

2 in 1: Combination of a high-class compressor control with a
consumption-related superior control system

Energy savings by a controlled low pressure band
Improving of production safety by permanent active control
Connection to superior PPC systems via Modbus / Profibus

possible

Visualisation via webserver: Worldwide access to all relevant data
(option)

Parameters of compressors, data and fault messages can be safed
on data storage devices e. g. for statistical approach

Fast information and graphic illustrations for all important
operating conditions

Outstanding 7" TFT-Colour touchscreen
Easy handling because of clear structure of menus




" Thank you

| @
, A
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