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PRESENTATION

Air Recycling Systems
for PET stretch blow molding machines



TECHNOPLAN Technoplan Engineering

LM ENGINEERING SA

A Swiss company, based in Geneva, Switzerland,
specialised in PET bottle manufacturing, with
a technician team in Mexico

25 years experience in industrial machine design
16 years with ARS and ARS+
3 years with ceramic TOEO

Over 1’600 blowers running with our solutions

Our range of energy-savings solutions

IINN I Air Recycling System 1HNE I Air Recycling System

Air Recycling System Air Recycling System+High Pressure Air Recycling System+Full
Saves up to Saves up to Saves up to
10% of High Pressure air 30% of High Pressure air 30% of High Pressure air

40% of Low Pressure air 20% of Low Pressure air
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TECHNOPLAN Our clients

LM ENGINEERING SA
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LM ENGINEERING SA

Same production rate and quality Mechanically & electrically
of your bottles = we only save air independent of the blower

= Production possible
No modification of the software with the ARS switched OFF

No major modification of the blower (normal blowing)

Standard Return On Investment When available, local technical support is
<18 months provided in your own language,

Rapidly installed : 3 to 5 days possible for operating questions, spare parts

production during nightshift or maintenance services

Measurements

All our retrofit installations are measured in
presence of the facility technician.

We also offer FlowMeters as option
along the ARS system



TECHNOPLAN Efficiency

LHIHMENGINEERING SA

Compressing 1 Nm3 at 40 bar requires 0.25 kW
\\‘ // Released into the air, this money is lost.

into a recovery tank, before a final exhaust.

\V/

Up to 50% of the discharged air flow can be directed



TECHNOPLAN

LM ENGINEERING SA

P2
O No recovery

= P1 supplied by 40 bar

= Stretching air supplied by 7 bar
or reduced 40 bar

3 possible air recovery systems

P2

J 4 & 3

Stretching

Return to LP

Standard ARS

1 recovery, controlled by cam
P1 supplied by ARS
Stretching air supplied ARS

Excess of recovered air returned
to LP line

P2
B G ARS+HP
\ y = 1 recovery, controlled from
C ~ 1B. exhaust signal
©k3

= P1 supplied by ARS+HP

= Intermediate Blowing step,
controlled with blowing signal,
supplied by ARS+Full

ARS+Full

= 2 successive recoveries,

controlled from exhaust signal

= P1 supplied by ARS+Full

= Intermediate Blowing step,

controlled with blowing signal,
supplied by ARS+Full

= Stretching air supplied ARS+Full

Stretching Q = Optionnal air returned to LP line

With standard ARS applied over 5 blowers in one plant (Nestlé France), one HP and 2 LP compressors are now on hold.

Please ask for our referrals.



TECHNOPLAN Blowing Curves

LN ENGINEERING SA

Without recovery Standard ARS

Recovery

ARS+HP ARS+Full

Recovery
Recovery 1

o (3 N
o (39—
Recovery 2




Air consumptions efficiencies

LM ENGINEERING SA Machines with both HP & LP entry lines:
Sidel serie 2, Krones ...

No air recovery unit ARS
Savings :

HP line : 17000 Nm3h HP line : 900 Nm3h
> > 100 Nm3h
LP line : 150 Nm3h K LP line : 0 Nm3h + 150 Nm3h
+ 250 Nm3h

250 Nm3h
=500 Nm3h

ARS+HP ARS+Full

Savings : Savings :

HP line : 700 Nm3h P1: 100 HP line: 700 Nm3h
» Ap>.200 300 Nm3h > 300 Nm3h
LP line : 150 Nm3h K LP line : 0 Nm3h + 150 Nm3h
+ 50 Nm3h

50 Nm3h

=500 Nm3h



Air consumptions efficiencies

TECHNOPLAN

LHIHHENGINEERING SA

No air recovery unit

Bottle: 900

HP line : 1’000 Nm3h >

ARS+HP

Bottle

/ P1+P2:270
:

Mvt: 100

HP line : 730 Nm3h

Machines with one entry lines

Ex: Krones blowers

Savings :
270 Nm3h

For the 1-entry blowers, we recommand

installing an ARS+HP or ARS+Full system.

ARS+Full
Savings :
A Bottle 270 Nm3h
HP line : 630 Nm3h P1+P2:270\ + 100 Nm3h
> =370 Nm3h

Mvt: 100



TECHNOPLAN Blower without ARS
LTI ENGINEERING SA
P2
Blowing <
> Exhaust
Preblow { H s C )
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Exhaust Blowing

A

v Exhaust
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OEM material

Exhaust [: :]
valve

B
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I>‘<] Blowing
valve
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HP line : 17000 Nm3h

LP line : 150 Nm3h

Blowing

\
\ @
N\ /
N\ /
\\
\ Preblow

Air supplied by 40-bar line

A-B-C-D:blower’s software



TECHNOPLAN ARS on Sidel serie 2, Krones ... HP line : 00 Nm3h

HIMENGINEERING SA

P2 ¢
Air recovery Blowing
Blowing <
z
Final
PIj. Exhaust
B
Preblow{ c
A D _ B
Air recovery
Exhaust Blowing
40 bar

Preblow

P — Pra— <J
IEI
Exhaust

Stretching air supply
Return to LP line | \

ARS material

OEM material

P> Air supplied by 40-bar line A -B-C-D : blower’s software
et Alir supplied by ARS Z : ARS software



TECHNOPLAN ARS+HP HP line : 700 Nm3h

LI ENGINEERING SA

LP line : 150 Nm3h

P2 ¢

Final Blowing

blowing

Intermediate 7 ™~
blowing Final
P1| .. Exhaust 4

Air recovery

B / N\ X Intermediate
Preblow { ¢ N\ blowing
A D - * B
Air recovery o “
Exhaust Blowing
4 40 bar \\
N\
— N\
| b \
— zZ Preblow

A
i <_<_<{ Final

Exhaust v

D <]Z A Intermediate [> <]Y D -

Air recovery

ARS+HP material

OEM material

el Air supplied by 40-bar line A -B-C- D : blower software
p- Airsupplied by ARS+HP Y - Z : ARS+HP software




HP line : 700 Nm3h

TECHNOPLAN ARS+Full

IIlIENGINEERING SA .
LPline:ONm3h

P3

Final 1t Recovery Blowing

blowing

P' ................................................ X d
Intermediate 2"? Recovery o -
blowing z Final /@ @\
} X

PI\... B Exhaust

AN
\ P
\ P
\ N \
\_—
- P :

Intermediate
blowing
B

Preblow {

D

Exhaust Blowing
A 40 bar

B 2 V

A Intermediate > x
1t Recovery blowing f‘

o —lo—
ARS+Full material v

- OEM material D
e — LP
Y
2"dRecovery
A-B-C-D: blower software

Preblow

Stretching air supply > Air supplied by 40-bar line

Return to LP line
p- Air supplied by ARS+Full X -Y -Z: ARS+Full software




TECHNOPLAN ARS on Sidel serie 1

LI ENGINEERING SA

No air recovery unit 3-way collector
HP line : 17000 Nm3h Return to LP line Oiled LP air
> entry line
LP line : 150 Nm3h
o \

Oiling device

ARS
Savings :
HP line : 900 Nm3h P1: 100 100 Nm3h
250 Nm3h 150 Nm3h b +400 Nm3h
=500 Nm3h
LP line : 400 Nm3h

A
L 40 bar entry line



TECHNOPLAN ARS on Sidel serie 1

LM ENGINEERING SA

R-1602 recovery valve, cam and mechanic command

A
P [bar] ®
L —
P2
/‘—\~
/’ \\
. \
/ [y

Recovery tank I’ \‘

’ \
R-1602 ® —> ! |
I '
1 |
/,/ I '
1 b ' l
W | 1
Discharge l| .l
P1 < ] 1
\ 1

» . 1

. \ )

time [s] \ /

,’--~~\ ‘\ l/
', * \\ '/
\ ,' ‘.-’
/ ‘\~ —‘/




TECHNOPLAN ARS+Full : 2 successive recoveries

LM ENGINEERING SA

3. Final
Exhaust
(Silencer)

1. First
Recovery

_—7 (HP tank)

2. Second
__———) Recovery
Before ARS+Full (LP tank)
P3 C
Final } 15t Recovery -> HP tank
blowing

P2

} 2"d Recovery -> LP tank
Intermediate
blowing

Final
Exhaust

D

Preblow




TECHNOPLAN

LM ENGINEERING SA

High-Pressure

ARS+Full : 2 recovery tanks

Recovery tank

Low-Pressure

Recovery tank



TECHNOPLAN ARS+Full : intermediate blowing

LTI ENGINEERING SA

Intermediate blowing coming
from HP tank, after OEM
blowing valve opening
(ex, during first 100ms)

/

Air coming from
40-bar line
(ex, after 100ms)

Valve blocking the

< 40-bar line
P3 C (ex, during
ot 100ms)
Final 1>* Recovery
ina
blowing
2"d Recovery
PZ ................................................ X
Intermediate
blowing Final
P B Exhaust
Preblow {

A D



TECHNOPLAN

LI ENGINEERING SA

Krones blowing curve x5
on Preblow side

Krones blowing curve x5
on Exhaust side

ARS+Full : Blowing curve study on Krones

P2

l.B.

P1

—_— —

1t Rec.

2"d Rec.

Exh.



TECHNOPLAN

LI ENGINEERING SA

100

6.5

425

Standard ARS
Installed in 2008
Controlled in 2014

Energy saved

High-Pressure air

105 x 0.25 kW = 26.25 kW/h

Low Pressure air

681 x 0.125 kW = 85.125 kW/h

Total

26.25+85.125=111.375 kW/h

If blower works 6000h / year:
668’250 kW saved per year
Or 66’8250 USD per year

(with 1kW = 0.10 USD)



TECHNOPLAN

LHIHHMENGINEERING SA

ARS+HP

Energy saved

High-Pressure air

595 x 0.25 kW = 148.75 kW/h

If blower works 6000h / year:
892’500 kW saved per year
Or 89’250 USD per year

(with 1kW = 0.10 USD)



TECHNOPLAN

LI ENGINEERING SA

ARS+Full

Energy saved
High-Pressure air

(8 measurements finally

438 x 0.25 kW =109.5 kW/h

Low Pressure air

327 x 0.125 kW = 40.875 kW/h

Total

30 109.5 + 40.875 = 150.375 kW/h

If blower works 6000h / year:

902’250 kW saved per year

22
air returned to LP line : 207 Nm3h Or 90’225 USD per year

(with 1kW = 0.10 USD)




TECHNOPLAN

LI ENGINEERING SA

ARS+Full

Energy saved
High-Pressure air

564 x 0.25 kW = 141 kW/h

If blower works 6000h / year:
846’000 kW saved per year
Or 84’600 USD per year

(with 1kW = 0.10 USD)



TECHNOPLAN

LI ENGINEERING SA

Standard ARS on
Hot-Fill blower

Energy saved
Low-Pressure air

876 x 0.125 kW =109.5 kW/h

If blower works 6000h / year:
657’000 kW saved per year
Or 65’700 USD per year

(with 1kw = 0.10 USD)

Thank you !

Contact

Technoplan Engineering SA
Chemin des Aulx 16
GE-1228, Plan-les-Ouates
SWITZERLAND

info@technoplan.info




