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GRIOUIP] IM Portable exhaust gas suction systems

DESCRIPTION

The portable suction systems, composed by a height adjustable steel plate
centrifugal fan on wheels, can be easily moved around any garage to meet
all needs of the various workstations. Collected gases are conveyed to the

external environment through a 125°C (257°F) heat resistant hose. .

TECHNICAL DATA

Model Power Tension REm @ fan Electric cable @ outlet hose Outlet hose length Overall dimensions
(Hp / kw) (V) (mm) (m) (mm) (mm) (mm)

IM0,75 0,75/0,55 220/ 1~ 2800 230x95 6 125 6000 60 x 60 x 150

IM1,5 15711 220/ 1~ 2800 300x 150 6 180 12000 60 x 60 x 150
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AUTOMOTIVE
Retractable underfloor systems

DESCRIPTION

area of the workshop free from hindering hoses.

Exhaust gas trap

TECHNICAL DATA
Model @ tube
PU75 75
PU 100 100
PU 125 125
Hose guide
@
\\\
N
\\ //;.Sr\
N
\\\9/2'
\\\%
\'\.
\ . -~
Thermal PVC hose — /// Thermal PVC placed with
ST E e 4
ke . T

aninclination of 1,5% .
ra

[ = AR s N o e = f————
| = e /A < P>l e
= e A - o | = 1&;_ il \ —5)
o MO on o s | | . }
\ie Ao T e T [ 10
N e r L~ U | ]
— e L= | L _r" 11 I ] '.I'
x\i,.__{" " o) A | i
== w - . / \ 1 | [ — '.F'-lh.
o p M | S
o Y - SE T T *3'\3:"-._‘——.'177—-._—— e
— (=] - —

This system gives the opportunity to underfloor canalize an exhaust gas collecting hosing (at the user’s care). In this way there
will be only a small part of the tube coming out of the trap to be connected to the vehicle exhaust-pipe thus leaving the working
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Underfloor bend

De-silting sump

inspectable
from outside
* o)
%,

GGE srl - via Turati, 11 - 42010 Rio Saliceto (Reggio Emilia) - Italy - tel. +39 0522.738411 - fax. +39 0522.649714 - www.ggegroup.com - info@ggegroup.com

Data contained therein are indicative and can change without previous notice. Flow rate and pressure values can have a tolerance +10%. Noise values can have a tolerance +3 dB(A).



. . 2007 technical catalogue
AT- 14

GRIOIUP) BGT - BGP - BGA - BGR - BDA Rubber vents

DESCRIPTION

Rubber vents make it possible to quickly connect suction hoses with the vehicle exhaust terminal without any risk of damaging
the car body and with a high level of flexibility conforming to the different shapes given by the used material.

The greatest care given to the use of certified materials and to the guaranteed production cycles puts us into the position to be
the only company in the industry to certify vents.

MECHANICAL SPECIFICATIONS FORVENTS

7 days at 125 °C cl. 4 (Excellent)
Resistance to heat 3 daysat 135 °C cl. 4 (Excellent)
3 days at 150 °C cl. 4 (Excellent)
uv cl. 4 (Excellent)
Resistance to uItra‘-V|oIet rays Ozone ol 4 Excellent)
and to atmospheric agents
Water cl. 4 (Excellent)
ASTM1 oil (7 days at 23 °C) cl. 4 (Excellent)
ASTM1 oil (7 days at 100 °C) cl. 3 (Good)
Resistance to fluids
Detergent solution (7 days at 100 °C) cl. 4 (Excellent)
Acid and bases (7 days at 23 °C) cl. 4 (Excellent)
Model @ tube (mm) @ Suction duct (mm)
BGT 120/75 75 120
BGT 120/100 100 120
th suction d BGT 160/75 75 160
Vent with suction duct BGT 160/100 100 160
equipped with diaphragm BGT 160/125 125 160
cap and CO fume detection BGT 200/75 75 200
intake. BGT 200/100 100 200
BGT 200/125 125 200
BGT 200/150 150 200
Model @ tube (mm) @ Suction duct (mm)
BGP 120/75 75 120
BGP 120/100 100 120
BGP 160/75 75 160
Vent with manual locking BGP 160/100 100 160
clamp and CO fume BGP 160/125 125 160
detection intake. EGEZ0V/S » 200
BGP 200/100 100 200
BGP 200/125 125 200
BGP 200/150 150 200
Model @ tube (mm) @ Suction duct (mm)
Vent for dual exhausts or for BGA75 75 150
oval exhausts. EEas 100 150
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Height adjustable rubber vent with support rod.

Vent for double exhaust terminals inclusive of
two collecting vents BG200 complete with height
and width adjustable bars, being connected to
each other by a Y-shaped deviation, and 1,5 m
anti-crush tube each.
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GIRIOUIP] BA - BR - BP - BDM - BSA Stainless steel vents
DESCRIZIONE
The stainless steel vents make it possible to quickly connect suction hoses with the vehicle exhaust terminal, with a wide range
of application for the various requirements.
All models are made out of material with long-lasting resistance to pollutants. They are very flexible and can therefore be used
even to solve problems relevant to special types of vehicles.
Model @ tube (mm) @ Suction duct (mm)
BA 75 75 75
BA 100 100 100
BA 150 150 150
. . . . . 5 BA 90/75 75 90
Stalr.1less steel vent equipped with spring driven _")-. BA 150/100 150 100
closing damper. BA 150/125 150 125
BA 180/100 180 100
BA 180/125 180 125
BA 180/150 180 150
N
Model @ Suction duct (mm)
Round steel vent equipped with height ’ BR75 75
; 100
adjustable bar. N BR 100
- 2
- Model @ Suction duct (mm)
BP 100 100
Special vent for trucks and busses- height 1500 mm. BP 125 125
BR 150 150
Dual vent for motorcycles. Inclusive of two round
steel vents with height adjustable bar connected
to each other by a Yshaped deviation and of 1,5
meters anti-crush hosing each.
Special steel vent for vehicles to be used with Model @ Suction duct (mm)
curved or not projecting exhaust terminals. ggﬁ 1:30 750
. . — - 10
Inclusive of collecting projecting vent to cage the BSA 1-125 195
vehicle exhaust terminal and of height adjustable BSA 1-150 150
bar.
Special dual steel vent for vehicles to be used .
with curved or not projecting exhaust terminals. , Model @ Suction duct (mm)
Inclusive of two collecting projecting vents to ¥~ N . g:: ;Zgo 7050
. . . % - 1
cage the vehicle exhaust terminal , of height BSA 2-125 125
adjustable bars connected to each other by a A BSA 2-150 150
Y- shaped deviation and of 1.5 meters anti-crush
hosing each.
Dtp: Mario Valerio - www.marionet.it
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Classification of filters, dedusting and depuration
systems, energy recovery, clean rooms, inverters
and pressure regulators.

F N =] e e page 2

Air filters contemplated by the standards are subdivided in three
fundamental categories: coarse, fine and absolute. Absolute filters are,
in their turn, subdivided in two different classes: HEPA (High Efficiency
Particulate Air filters) ULPA (Ultra Low Penetration Air filters).

The systems of iNAUStrial A@AUSTING.......cooiioeesieeseses s sesssssssessiossssssssssesssse page 3

The industrial dedusting field is very varied and branches out in numerous
specialized branches. For a preliminary examination of the problem it is
necessary to dispose of two series of data: characteristics of the system
which emits the pollutants; nature of pollutants and their characteristics.

The depuration of oil and @MUISION MISTS..........eesesieesesesesesessesssssssssssssssse page 4

In machine shops, where the production is centered on the use of machine
tools, one of the most common problems is the restoration intervention
aimed at limiting the presence of oil or emulsion fogs. As a matter of fact,
since machine tools work at very quick production rhythms, they widely use
lubricating fluids such as oil or oil emulsions and water.

TRE ENEIGY FECOVELY ..ottt page 8

For high flow rate suction installations, it can be convenient to estimate a
winter energy recovery of the heat, through heat exchangers.

TIE ClEAN TOOMIS et sses st essssees s sssssessssesssss e ssse s essseessssessssesiosesrsesssesssrse s esres s page 9

A“white room”is a room where aeration, ventilation, air filtration, building
materials and operating procedures are prescribed in order to control the
concentration and quality of the particles which are present in the air and
to meet adequate cleaning standards.

Inverter and PressUre rEQUIATOL ... page 11

The use of GGE switchboards with frequency converter (commonly called
Inverter) and GGE pressure regulator model DPF-REG is the technically
more advanced, easy and efficient solution for the control of suction as a
function of the opening and closing of inlet holes on production cycles.

code: TC-001-0107-EN
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CLASSIFICATION OF AIR FILTERS

class and use.

filters) ULPA (Ultra Low Penetration Air filters).

are guide data based on the experience of the industry.

MULTI-PLEAT FILTER STANDARD DIMENSIONS

The classification of air filters is governed by different standards, which allow to
define with accuracy the characteristics of the filter in relation to its efficiency

Air filters contemplated by the standards are subdivided in three fundamental
categories: coarse, fine and absolute. Absolute filters are, in their turn,
subdivided in two different classes: HEPA (High Efficiency Particulate Air

Industrial dust collectors (e.g. bag or cartridge filters) and other similar
products are not contemplated by the following standards. For them there

Air filters
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Max. flow rate Filtering surface Dimensions

Model 3 )

(m*/h) (m?) (mm) .
High efficiency filter

42 500 45 305x610x 149
4 1000 9 610x610x 149
7 1250 12 762 %610 149
42x 1000 86 305x610x 149
4x 2000 18 610x610x 149
7x 2500 225 762 x610x 149
52 1000 86 305 x 610x 292
5 2000 18 610x 610 x 292
2500 25 762x610x 292

CEN EN 779 STANDARD FOR COARSE AND FINE FILTERS

This standard is one of the most used and it is based on the
Eurovent 4/5 Norm and on the ASHRAE 52-76 Standard.

It is intended to determine the efficiency of the medium and
fine filters with atmospheric dust, through an opacimetric
method and the arrestance of coarse filters with synthetic
dust, through a gravimetric method. This standard has a
double classification system which uses the following letters
and numbers: G and F. G for coarse filters and F for fine filters,
followed by numbers from 1 to 9.

It receives from the previous and outdated Eurovent 4/5 norm
the subdivision of the filters in different classes from EU1 to
EU9, according to their respective arrestance and efficiency.

EN 1882 STANDARD FOR ABSOLUTE FILTERS

The standard (based on DIN 24183) asserts that: checked that
each filtering medium presents a maximum penetration point
(or minor efficiency) with respect to a determined dimension of
the particles (which is variable in function of the flow crossing
speed; of the medium density; of the diameter of the fibres
constituting the same medium), it has been established to
certify each filter on this most penetrating critical point, MPPS
(Most Penetrating Particle Size).

The standard subdivides HEPA and ULPA filters classifying the
first ones from H10 to H14 and the second ones from class U15
to U17.

Medium . . .
Opacimetric Final
CEN arrestance .
. Eurovent . medium head
Filtertype | EN with -

4/5 . efficiency loss

779 synthetic Em% Pa

dust Am%

G1 EU1 Am < 65 - 250

coarse G2 EU2 65 < Am < 80 o 250
G3 EU3 80 <Am <90 - 250

G4 EU4 90 < Am - 250

F5 EUS - 40 <Em < 60 450

F6 EUG6 = 60 < Em <80 450

fine F7 EU7 - 80 < Em < 90 450
F8 EU8 = 90 <Em <95 450

F9 EU9 - 95 <Em 450

CEN DIN Global efficiency Localized losses
Filter type EN 24183 MPPS punctual efficiency

779 % %

H10 EU1 85 -

H11 EU2 95 =

H12 EU3 99,5 -

H13 EU4 99,95 99,75
absolute H14 EU5 99,995 99,975

U15 EU6 99,9995 99,9975

U116 EU7 99,99995 99,99975

u17 EU8 99,999995 99,99990
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The systems of industrial dedusting G/RIOUIP)

The industrial dedusting field is very varied and branches out in numerous specialized branches. For a preliminary examination
of the problem it is necessary to dispose of two series of data: characteristics of the system which emits the pollutants; nature of
pollutants and their characteristics.

The first series contains the information on the use of the energy and materials or substances used in the process from which
pollutants are originated. For the second one it is important to know the nature and the concentration of dusts; the distribution
of the dimensions; the concentration with the medium and extreme values; the characteristics in terms of erosion capacity,
abrasion, adhesion, etc.

Toxicity, inflammability, tendency to explosion, are further factors to be checked.

The efficiency of the dedusting systems is influenced by the diameter of the particles and therefore a precise knowledge of
the distribution of the dimensions of dusts is very important. If precise data are not available, it is advisable to carry out some
samplings so as to get significant results.

The available dedusting systems are configured in a few fundamental types, based on their principle or the basic interception
mechanisms:

« centrifugal separators (cyclones, inertial, gravity)

« bag/ pocket filters

« wet separators (wet towers, scrubber, wet cyclones)

. cartridge filters

The following table reassumes approximately the most common situations in the industrial reality

Industrial sector R Dust concen;cratlon Cyclone Scrubber Bag filters Cartridge filters
(um) (mg/m?)

Pharmaceutical

- Granulation 10-50 200 - 1000 S Q S 0

- Coating 5-10 50 - 500

Food, pharmaceutical

- Wr.ap;?lng 20-50 200 - 1000 s s G 0

- Grinding 2-50 300- 1000

- Weighing 2-20 100 - 200

Chemical

- Mixing 10-100 100-500

- Grinding 5-20 300 - 1000 : > G 0

- Wrapping 20-100 200 - 1000

Plastics processing

- Mixing 2-20 100- 500

- Hot working 05-20 50 -200 Q . G G

- Cold working 10-100 200 - 1000

Agricultural

- Grain processing 10-500 500 - 2000 G s G D

-Drying 10-100 100- 500

-Wrapping 50-100 500 - 2000

Metallurgy

- Electric furnaces 10-50 500 - 5000 G 0 D 0

- Blast furnaces 20-200 300 - 2000

- Transport of minerals 50-500 500 - 5000

Mechanical working

- Laser / Plasma 05-10 10-50

- Welding 05-5 5-20 ° Q ° ©

- Painting 2-30 100 - 500

Wood-working

- Cut 50- 1000 200 - 2000

- Finishing 20-500 50-1000 < < LG g

- Painting 2-30 100 - 500

Ceramic

- Atomizations 2-20 200 - 2000

- Wrapping 5-100 50-1000 : Q 0 ©

- Painting 2-30 100 - 500

0: Optimal use - G: Good use - Q: Quite good use - S: Scarce use
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The depuration of oil and emulsion mists
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The choice of filters located on the machine which
centrifuge the air and reintroduce it into the factory is
FORBIDDEN. In fact, in the paragraph 2.5.1 of “Criteria
for the authorization and control of emissions in the
atmosphere” published by CRIAER, it is written: “the
emissions coming from processing appliances or used
to improve the work environment MUST be conveyed
outside AFTER PURIFICATION TOO".

In machine shops, where the production is centered on the
use of machine tools, one of the most common problems is
the restoration intervention aimed at limiting the presence of
oil or emulsion fogs.

As a matter of fact, since machine tools work at very quick
production rhythms, they widely use lubricating fluids such
as oil or oil emulsions and water.

Such fluid, once in contact with the tool, evaporates and
is continuously dispersed into the environment, thus
creating inside the factory some fog which makes the
air absolutely unhealthy and, in the long term, makes
surfaces slippery.

The oil (or emulsion) fog is composed of very fine particles
which fall within the fraction that can be breathed by man.
This means that it can damage the respiratory apparatus
even seriously, also because the fog is a carrier of the metallic
particles removed during the processing.

GGE has been for years a leader in the design of centralized
plants for the renovation of these rooms.

Qil mist hold-up in a company for the production of small metal products for the automotive sector

The design of this type of plant must be based on many
considerations, but it is fundamental that the collection takes
place near the source.

Modern machine tools are already shrouded so as to optimize
the containment and they are prearranged with a flanged
opening for the connection with the suction plants.

On the contrary, more dated machines doesn’t present any
shroud and in this case you can go on in different ways based
on the features of the machine.

The safest method is always to equip the machine with a
shroud, but, if this isn't possible, the alternatives are:

- fume hoods situated on the top of the machine, with
perimeter straps for the containment.

« use of articulated arms and small end hood sucking near
the tool.

The polluted air is sucked and then conveyed to the collector
or main piping branch.

It is very important that such piping is dimensioned
and executed according to criteria dictated not only by
physics, but by experience as well: siliconing both in
construction (in our factories) and in assembly phase; the
connection of hoses inside (for example by using “plug-
in” coupling); the construction of elbows with superposed
bricklike sectors.

The piping section is dimensioned according to the criterion
of decreasing diameters, so as to keep an adequate speed
in every point, in order to limit the deposits to the most.
Furthermore, some degrees’ gradient in the suction direction
will be foreseen to allow the flowing of the condensed liquids
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The depuration of oil and emulsion mists GRIOUIP

towards an end. Siphons for the discharge or collection of
liquids are connected with these ends or with abrupt direction
changes.

The canalization leads to a high efficiency filtration appliance
which must reduce the pollutant before the expulsion into
the atmosphere.

The choice of the filter type depends on the features of the
pollutant to be processed: usually, the electrostatic filter is
chosen for oil fogs, whereas batteries made up of different
stages are used for emulsion fogs.

It is very important, in order to get the necessary efficiencies
for the suppression, to dimension the filter with adequate filter
surfaces and crossing speed. The filter must foresee a shaped
bottom to allow the recovery and storage of the fluids held
back. The depression allowing the air suction is generated by
an electric fan which is each time dimensioned according to
the requirements of every single plant.

GGE has produced for years a wide range of fans with direct
or transmission-driven coupling, which can meet all the
requirements with regard to capacity and prevalence.

The pressure port of the fan is flanged with the discharge
stack in compliance with the specific standards.

The plant is managed by a control panel which can foresee
automations based on the customer’s needs and working
times.

Installation of electrostatic filtering batteries
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Suction plug with adjustment gate,
electro-pneumatic on/off gate and anti-oil bow!

AIRSOL 6 filter

TECHNOLOGY
The depuration of oil and emulsion mists

The remarkable air quantities involved can mean a considerable energy spending
in winter, because the sucked hot air must be reintegrated in the room with cold air,
which must be in turn warmed up.

In the last years GGE has specialized in the execution of automatic modulating
plants, thanks to the use of switchboards with frequency converter, commonly called
INVERTERS, and GGE pressure regulator model DPF. This system is the technically
more advanced, easy and efficient solution to constantly monitor the suction as a
function of the opening and closing of inlet holes on production cycles.

Every machine is equipped with an automatic valve which opens and closes
according to the use. The DPF probe can establish how many machines are open
and consequently suck just the air which is strictly necessary. By these devices the
energy saving in winter can even reach 50%.

You also get other advantages such as: less electric absorption, less noise, easier
installations and tests.

ELECTROSTATIC FILTER OPERATION

( lonizing section ) ( Collecting section )

— — ——
= S = =
=>>/@\ S o]
'=>| 72NN\ |=> =)
| |

= S/ = =
—

;' '_—’4

[ High voltage generator ]

Exhalations reach the first battery of the electrostatic filter, made up of a
mechanic pre-filter, which stops the coarsest particles. Through the ionizing cell
particles are electrically charged and are then suppressed in the collecting cell
from the bonding plates.

AIRSOL final stage, T
high efficiency filter
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The depuration of oil and emulsion mists

the medium period.

Scheme of an installation with energy recovery

A further energy saving can be obtained by combining a heat exchanger to the suction and installation system. In this case the
possibility, during the winter periods, to heat warmer air than the external one, allows an energy saving and an amortization in

SSS
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Filter and fan

Suction installation {:H:E) Air-air heat

exchanger

st

WORK ENVIRONMENT

Heating installation &

Warm air
generator

Ejection into
the atmosphere

Installation with energy recovery
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GIRIOUIP] The energy recovery

For high flow rate suction

. . . Scheme of a traditional heating and suction installation without energy recovery
installations, it can be

convenient to estimate a winter

energy recovery of the heat l Ejection into
d —# # ] the atmosphere
Suction installation [

through heat exchangers.

Consider for example a
suction and purification WORK ENVIRONMENT
system with a flow rate of
about20000m3/hair.Suppose

Heating installation

that this air, obviously warm, <= <= —@mmm External cold air

is at 20 °C. with the external
temperature at 0 °C.

Warm air generator

Q:20000 m*/h; T:20°C; T:0°C

In winter the extracted heat must be restored. Suppose that this happens by means of a warm air generator which collects air
from outside, heats it and releases it into the environment. The heat we need, in numerical terms corresponds to:

| Q,=20000 m3/h x 0,3 kcal/m3°K x (20 °C -0 °C) = 120000 kcal/h

In order to get a similar heat quantity, the burner must produce, with an output of the generator of 90%, a heat quantity equal to:

| Q= 120000 keal/h / 0,9 = 133300 keal/h |

The methane produces, while burning, 8200 kcal/m?3. Then, in order to obtain Q, we must burn, per hour:

| P,=133300 kcal/h / 8200 kcal/m’ = 16,25 m*/h |

Assuming: a medium daily working of 13 hours, 120 annual working days and the cost of the methane of 0,34 €/m?, the expense
to recover the heat carried away by the suction installation, can be calculated:

| Expense without recovery =12,2m?h x 13h x 120g x 0,34 €/m?=8620,00 €/year

With the energy recover through the heat exchanger, we will not have to bring the external air temperature at 20 °C, but the exit
T of the recoverer which preheats the external air by using just the same air that we diffuse outside at 20°C. Suppose that 7 °C are
recovered and that therefore the generator must heat air at this temperature instead of 0 °C.

In this condition the generator must supply: | Q, =20000 m*h x 0,3 kcal/m?*°K x (20 °C -7 °C) = 78000 kcal/h

With the burner output at 0,9 we have: | Q,, = 78000 kcal/h / 0,9 =86600 kcal/h |

The necessary methane m?® become: | P, =86600 kcal/h / 8200 kcal/m* = 10,56 m’/h |

And therefore the annual expense is of: | Expense with recovery =10,56 m3/h x 13h x 120 g x 0,34 €/m®=5600,00 €/year

This is translated in a year’s saving: | Year saving: 8620,00 - 5600,00 = 3020,00 € |

Scheme of a heating and suction installation with energy recovery

Fan
—=> T e — D@) Air-air heat
uction installation exchanger
|.( -
WORK ENVIRONMENT —==p Ejection
< into the
5% atmosphere
2
Heating installation K\e,""&
Q€

Warm air generator
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The clean rooms

A “white room” is a room where aeration, ventilation, air
filtration, building materials and operating procedures are
prescribed in order to control the concentration and quality of
the particles which are present in the air and to meet adequate
cleaning standards.

“Clean rooms” (another
contamination room) are made following the “dynamic
containment” technique, according to which the room is kept
at a pressure above the one outside the room, so as to avoid

the inlet of polluting flows towards the inside.

way to identify a controlled

The structure of the white room is made by using expressly
designed materials with low release of particles; the aeration
and conditioning plant is dimensioned so as to guarantee the
ideal conditions with regard to pressure, temperature and
humidity, as well as a degree of filtration which is suitable for
the use the room is destined for.

In the white room the airflow, after adequate filtration, is
introduced from the ceiling, goes through the room and is
then re-caught by suitable grids located in the lower part of
the structure. Thence the air comes into the air processing unit,
where it is partly put into circulation again and partly expelled.
Obviously, the expelled air is replaced with new air from outside,
which will be submitted to the filtration process.
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To avoid any contaminations which could interfere with the
degree of sterility in the room, the management of the rooms
themselves is particularly important. It includes the correct
management of maintenances and their use, with adequate
instructions to the personnel charged with their use. Indeed, the
personnel working inside the room must wear special clothes
and, before entering it, a walkthrough room (gray room) must
be available for cleaning and dressing.

Also the transport of the material towards the room must be
organized in such a way that any contamination from outside
is most limited. This means that it must reach the inside in
“clean conditions’, i.e. clean, filtered, transported with reserved
systems.

The classification of clean rooms had been used to follow, till some
years ago, the Federal Standard 209, i.e. classes 100, 1000, 10000,
etc. The standard distinguishes 6 environmental classes based on
the number of particles with diameter above 0,5 mm presentin a
cubic foot (about 28 liters): class 1, 10, 100, 1000, 10000, 100000.
A room is defined as of class 100 if it contains at the most 100
particles with diameter above 0,5 mm in a cubic foot.

At present the standard /SO 14644 foresees another way of
classifying rooms by using the nomenclature Class ISO 5, ISO
6,150 7, etc.

Maximum particulate concentrations at critical dimensions (ISO 14644)

ISO class 0,1 mm 0,2 mm 0,3mm 0,5mm 1mm 5mm
I1SO 1 10 2
I1SO 2 100 24 10 4
ISO3 1.000 237 102 35 8
ISO 4 10.000 2370 1.020 352 83
ISO5 100.000 23.700 10.200 3520 832 29
ISO6 1.000.000 237.000 102.000 35.200 8320 293
ISO7 352.000 83.200 2930
ISO8 3.520.000 832.000 29.300
ISO9 35.200.000 8.320.000 293.000
Correspondence between the classes ISO 14644 and FS 209 E
Federal Standard 209 E ISO 14644
Class 10 1SO 4
Class 100 1SO5
Class 1.000 1506
Class 10.000 1SO7
Class 100.000 IS0 8
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Inverter and pressure regulator

POWER UNIT FOR ELECTRONIC CONTROL OF INVERTERS
AND CONSTANT AIR SPEED FOR ENERGY RECOVERY

The use of GGE switchboards with frequency converter
(commonly called Inverter) and GGE pressure regulator
model DPF-REG is the technically more advanced, easy and
efficient solution for the control of suction as a function of

the opening and closing of inlet holes on production cycles.

THIS SYSTEM OFFERS MANY ADVANTAGES

Energy saving is, of course, the main advantage arising from
the use of this system compared to different technologies
and alternative adjusting methods.

EXAMPLE OF ENERGY SAVING

The capacity of pumps and fans is directly proportional to
their speed of rotation. If you reduce the speed of rotation
of the engine by 30%, the capacity of the pump or of the
fan will consequently be reduced by 30%. Yet, the energy
consumption is reduced by 65% about, as you can infer from
the graph below.

The relations exiting between capacity, pressure, speed and
power are indicated in the graph.

Diagram power/pressure/inverter capacity

100%A

50% |- - - — — — — —
35% - - - - - -

= Capacity: Q1/Q2=(n1/n2)
== Pressure: H1/H2 =(n1/n2)?

= Power: P1/P2 =(n1/n2)3
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HOW MUCH DO YOU SAVE?

This calculation is by way of example and every technician can check the real energy saving in the own application. Let’s suppose
that the fan is used on a suction plant whose capacity is adjusted through gate valves. Let’s consider a fan with nominal power
of 30 kW used for a daily average time of 8 hours and for a period of 350 days a year.

With a daily average operation of:

+ 4 hours at nominal capacity

« 2 hours at half the capacity

« 2 hours at a quarter of the capacity

in case the fan is directly fed by the network, the electrical consumption foreseen for one year will be:

Yearly electrical consumption = 30kW x 8h x 350 gg = 84000 kWh
Equal to € 10412,00 (if we suppose a cost of 0,12 €/kWh).

WITH GGE INVERTER SYSTEM

Operation with half capacity: to work with half capacity, the engine must function at a speed equal to 50% of the nominal speed.
The output frequency of the inverter will thus be halved. The power required by the engine to work at 50% of the speed will be
an eighth of the nominal power, so only 3,75 kW.

Operation at a quarter of capacity: to work at a quarter of the capacity, the engine must rotate at a speed equal to 25% of the
nominal speed. Under this condition, the power absorbed by the engine will be only one sixty-fourth of the nominal power, so
only 0,5 kW.

Yearly electrical consumption with Inverter:

((30kW x 4h) + (3,75 kW x 2h) + (0,5 kW x 2h)) x 350 gg = 44,975 kWh
equal to € 5575,00 (if we suppose a cost of 0,12 €/kWh).

Yearly saving equal to € 4837,00.

OTHER ADVANTAGES

« Lack of adjusting valves: the capacity and pressure will be adjusted by varying the speed of rotation of the fan engine, thus
making the use of adjusting valves superfluous.

- Simplified installation: GGE switchboards with Inverter include inside them various devices which make the installation and
commission of the plant easy, thus considerably reducing the start-up and test costs as well. Besides the motor protection
electronic thermal sensor, the DPF-REG includes the necessary adjustments to keep suction constant within minimum
calibration values depending on the set values and all the calibration and working values are shown on a high brightness
display.

+ Gradual start-up: the limitation of the breakaway starting current in engines for pumps and fans makes it necessary to use
control switchboards with star/delta starters or soft starters. The limitation of GGE switchboards with Inverter completely
eliminates the use of these devices. With the inverter, the start-up will be programmable at will and the current requested for
the start-up will always be lower than the nominal current. Then, after a very short time, the DPF-REG will bring the fan to work
atits best working point programmed. Thus you avoid expensive bills due to phase differences of the network or further costs
arising from the installation of power factor correction units.

« Noise reduction: the acoustic emissions of a fan vary according to the speed variation. If you reduce the working speed of the
fan, you drastically reduce the noise emitted from the engine.

Dtp: Mario Valerio - www.marionet.it
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PRESSURE

Units of measurement | Symbol Pa bar at mmH,0  mmHg kgf/m? psi Ibf/ft? inw. in Hg ft w.
pascal Pa 1 10° 1,0197x10° 9,80638 0,0075 0,10197 0,145x10° 0,02088 0,00401 0295x10°  0335x10°
bar bar 10° 1 1,0197 9,8064x10* 750,07 10197 14,505 2088 401,46 29,530 33456
atmosfera = kgf/cm? at 98070 0,9807 1 1x10* 735,56 10000 14,223 2048,16 393,71 28,960 32,808
mm di acqua mmH,0 | 010197 10-5 1,0197x10° 1 00075 0,10197 1,450x10° 00208 0,00401 0,000295 0,000334
mm di mercurio mm Hg 13332 1333210%  1,3595x10° 0,07355 1 13,595 00193 1392 0,5353 0,03%4 0,0446
Kg per m? kgf/m? 9807 9.807x10° 10 1 00735 1 000142 0,205 0,03% 0,0029 00033
libbre per pollice? psi 6894,14 006894 00703 0001422 51,719 703,07 1 144 27,683 2,0362 23069
libbre per piede? Ibf/ft? 47876 47876x10*  4,8824x10* 02048 07183 4,8824 0,00694 1 01922 001414 001602
pollici di acqua inw. 249,09 0,00249 0,00254 0,03937 1,868 254 003614 5203 1 0,07355 0,0833
pollici di mercurio in Hg 338636 0,03386 0,03453 0,00289583 254 345,34 04912 70,731 13,595 1 11329
piedi di acqua ftw. 2989 0,02989 0,03048 0,003280 242 3048 04334 6243 12 0,8827 1

VOLUMETRIC CAPACITY
Units of measurement Symbol m/s m*/h L/s cm’/s cfm cfh gpm gph y*/min
metro cubo al secondo m3/s 1 3600 103 10° 211838 127133 15850 951,02x10° 78477
metro cubo all'ora m3/h 0,2778x103 1 02778 277778 0,5886 35315 44029 264,17 0,0218
litro al secondo L/s 10° 36 1 103 2,1189 127,134 15,850 951,02 0,0785
centimetro cubo al secondo cm’/s 10° 0,0036 103 1 0,0212 01271 0,0158 0,951 0,785x10*
piede cubo al minuto cfm 04719x10° 1,6990 04719 471,95 1 60 7480 44883 00370
piede cubo all'ora cfh 0,7866x10° 002832 0,7866x107 7,866 001667 1 01247 7480 06173x10°
gallone al minuto gpm 0,6309x10* 02271 0,06309 63,090 01337 8,0208 1 60 4951x10°
gallone all'ora gph 0,1052x10° 3,785x10° 0,1052x10 1,0515 2228x10° 01337 001667 1 8252x10*
iarda cubica al minuto y3/min 001274 45873 12,743 127426 27 1620 20197 1211844 1

POWER
Units of measurement Symbol KW w kcal/h kgm/s BTU/h ftlb/s BHP v
Kilowatt KW 1 1000 8605 102 3413 7375 1341 1,360
watt w 0,001 1 08605 0,102 3413 07375 1341x10° 1,360x10°
chilocaloria/ora kcal/h 1,1628x10° 1,1628 1 0,1186 3,9683 0,8576 1,559x10° 1,581x10°
chilogrammetro/secondo kgm/s 9,807 x10° 9,807 8434 1 3347 7233 1,315x10? 1,333x10?
British thermal unit/hour BTU/h 02930x10° 02930 02520 002988 1 02161 0393x10° 0398x10°
libbra piede/secondo ftld/s 1,356 x10° 1,356 1,166 0,1383 4627 1 1,818x103 1,844x10°3
cavallo vapore BHP (UK) 0,7457 745,7 6413 76,04 25470 550 1 10139
cavallo vapore (metrico) cv 0,7355 7355 632,53 750 25122 5424 0,986 1
ENERGY
Units of measurement Symbol BTU cal joule Hp hr kw hr
British thermal unit BTU 1 252 1055 0,000393 0,000293
caloria cal 0,00397 1 4,186 0,00000156 0,00000116
joule joule 0,000948 0,2389 1 0,000000373 0,000000278
cavalli vapore - ora Hp hr 2545 641340 2684975 1 0,7457
kilowatt - ora kw hr 3413 860076 3600715 1,341 1
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LENGTH
Units of measurement Symbol m cm mm in hd ft yd
metro m 1 107 10° 39,3701 9,8425 3,2808 1,0936
centimetro cm 107 1 10 023937 0,0984 0,0328 0,0109
millimetro mm 107 107 1 0,03% 9,84x10° 3,28x10° 1,00x10°
pollice in 2,54x10? 254 254 1 0,25 0,0833 0,278
mano hd 0,1016 10,16 101,60 4 1 03333 01111
piede ft 0,3048 3048 304,80 12 3 1 03333
iarda yd 09144 91,44 914,40 36 9 3 1
SURFACE
Units of measurement Symbol cm? m? km? in? ft2
centimetri quadrati cm? 1 104 1010 0,155 0,00108
metri quadrati m? 10 1 10° 1550 10,76
kilometri quadrati km? 101 10° 1 1550000000 10800000
pollici quadrati in? 6,452 0,000645 0,00000000645 1 0,0694
piedi quadrati ft? 928 0,09280 0,0000000928 144 1
VOLUME
Units of measurement Symbol cm? | in? fits ft oz pt qt gal
centimetri cubici cm? 1 0,001 0,061 0,0000353 0,03381 0,0021 0,00106 0,00264
litri | 1000 1 61,02 0,03532 3381 2113 1,057 0,2642
pollici cubici in® 16,39 001639 1 0,000579 0,5541 0,03463 001732 000433
piedi cubici ft3 28316 2832 1728 1 957,5 59,84 29,92 7481
ft oz ft oz 29,57 002957 1,805 0,001 1 0,0625 003125 0,0078
pt pt 4732 04732 2888 001671 16 1 05 0125
qt qt 9464 0,9463 57,75 003342 32 2 1 0,25
galloni gal 3785 3,785 231 01337 128 8 4 1
WEIGHT
Units of measurement Symbol g kg oz Ib
grammo g 1 0,001 003527 0,0022
kilogrammo kg 1000 1 35,27 2,205
oncia oz 2835 002835 1 00625
libbra b 4536 04536 16 1
TEMPERATURE
Units of measurement Symbol °C K °F
Grado centigrado °C 1 T.-27315 5/9(T.-32)
Grado Kelvin K T4 273,15 1 5/9 (T, - +255,37)
Grado Farenheit °F 9/5 (T, +32) 9/5 (T, -459,67) 1
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GRIOUP) Properties of chemical elements
Chemical Atomic Spgciﬁc Mel?ing Boil.ing Chemical Atomic Spe.ciﬁc Mel?ing Boil.ing
element Symbol weight weight point point element Symbol weight weight point point

(g/em?) (°C) (°Q) (g/cm?) (°C) (°C)

Actinium Ac 227 - - - Mercury Hg 200,61 13,546 -38,87 356,9
Aluminium Al 26,98 2,7 660,1 1800 Molybdenum Mo 95,94 9,01 2620 3700
Americium Am 243 = S =
Antimony Sb 121,76 6,618-6,22 630,5 1380 Neodymium Nd 144,27 7 840 -
Argon Ar 39,948 - -189,2 -185,7 Neon Ne 20,183 - -248,67 -2459
Arsenic As 74,92 573 - 615 Neptunium Np 237 - - -
Astatine At 210 = = = Nickel Ni 58,71 88 1453 2900

Niobium Nb 92,91 84 2500 3200
Barium Ba 137,36 3,78 850 1140 Nitrogen N 14,008 - -209,86 -195,81
Beryllium Be 9,013 1,85 1350 1500 Nobelium No 253 - - -
Berkelium Bk 249 - = =
Bismuth Bi 208,99 9,781 2713 1450 Osmium Os 190,2 225 2700 >5300
Boron B 10,82 245 2300 2550 Oxygen [0} 16 - -2184 -183
Bromine Br 79916 3,12 -7,2 58,8

Palladium Pd 1064 12,16 1552 2200
Cadmium Cd 11241 8,648 3209 766 Phosphorus P 30,975 22 441 280
Calcium Ca 40,08 1,54 810 1170 Platinum Pt 195,09 21,37 1769 4300
Californium cf 251 - - - Plutonium Pu 242 - - -
Carbon C 12011 3,52-2,25 >3500 4200 Polonium Po 210 - - -
Cerium Ce 140,13 7,02 640 1400 Potassium K 39,1 6,48 62,3 760
Cesium Cs 132,91 1,873 28 670 Praseodymium Pr 140,91 0,87 940 -
Chlorine a 35453 - -101,6 -34,7 Promethium Pm 147 - - -
Chromium Cr 52,01 6,93 1615 2200 Protactinium Pa 231 - - -
Cobalt Co 58,94 8,71 1492 3000
Copper Cu 63,54 8,93 1083 2310 Radium Ra 226 - 960 1140
Curium Cm 247 - - - Radon Rn 222 - -110 -

Rhenium Re 186,22 - - -
Dysprosium Dy 162,51 - - - Rhodium Rh 102,91 1244 1960 >2500
Einsteinium Es 254 - - - Rubidium Rb 85,48 1,532 385 700
Erbium Er 167,27 4,77 - - Ruthenium Ru 101,1 12,1 2500 >2700
Europium Eu 152 = = =

Samarium Sm 150,35 7.7 >1300 -
Fermium Fm 253 - - - Scandium Sc 4496 - 1200 2400
Fluorine F 19 - -223 -187 Selenium Se 78,96 482 220 688
Francium Fr 223 - - - Silicon Si 28,09 242 1420 2600

Silver Ag 107,88 10,492 960,8 1960
Gadolinium Gd 157,26 = = = Sodium Na 22,991 09712 97,5 880
Gallium Ga 69,72 593 29,7 >1600 Strontium Sr 87,63 26 800 1150
Germanium Ge 72,6 5,46 958,5 2700 Sulphur S 32,066 2-2,1 113-119 4446
Gold Au 197 193 1063 2600

Tantalum Ta 180,95 16,6 3005 >4100
Hafnium Hf 1785 133 - - Technetium Tc 99 - = =
Helium He 4,003 - =272 -268,94 Tellurium Te 127,61 6,02 452 1390
Holmium Ho 164,94 - - - Terbium Tb 158,93 - 327 -
Hydrogen H 1,008 - -259,14 -252,8 Thallium Tl 204,39 11,86 303,5 1650
Indium In 114,82 7,28 155 >1450 Thorium Th 232 1 1845 >3000
lodine | 126,9 4,94 1135 1845 Thulium Tm 168,94 - - -
Iridium Ir 1922 2242 2443 >4800 Tin Sn 118,7 7,29 231,89 2260
Iron Fe 55,85 7,86 1533 3000 Titanium Ti 479 45 1820 >3000
Krypton Kr 838 - -169 -151,8 Tungsten W (Tu) 183,86 193 3380 5900

(Wolfram) - - - - -
Lanthanum La 138,92 6,15 826 1800
Lead Pb 207,21 11,342 3274 1620 Uranium U 238 18,7 3600 -
Lithium Li 6,94 0534 186 >1200 Vanadium Vv 50,95 56 17354 3000
Lutetium Lu 174,99 - - - Xenon Xe 1313 - -140 -109,1

Ytterbium Yb 173,04 - - -
Magnesium Mg 2432 1,741 651 1100 Yttrium Y 8891 38 1490 2500
Manganese Mn 54,94 73 1260 1900 Zinc Zn 65,38 6,92-7,16 41947 907
Mendelevium Md 256 - - - Zirconium Zr 91,22 6,44 1750 >2900
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Coefficient of expansion and melting point of materials GROUP
Material Coefficient of expansion Melting point (°C)
AD polyethylene 0,0002 20%10° -
Aluminium 0,000024 24x10° 658,7
Aluminium alloys 0,000023 23x10° 550-650
Antimony 0,000011 1,1x10° 630
BD polyethylene 0,0002 20%10° -
Bismuth 0,000013 13x10° 271
Brass 0,000019 19x10° 900
Bricks 0,000006 06x10° S
Bronze (7,9%) 0,000018 18x10° 900
Bronze (14%) 0,000018 18x10° 900
Cadmium 0,000031 3,1x10° 231
Carbon-steel 0,000012 12x10° 1450-1530
Chromium 0,000008 08x10° 1510
Cobalt 0,000018 18x10° 1490
Concrete 0,000012 12x10° -
Copper 0,000017 1,7x10° 1083
Glass 0,000008 08x10° -
Gold 0,000015 15%10° 1064
Gray pig iron 0,000011 1,1x10° 1160-1300
Granite 0,000009 09x10° -
Hard wood 0,000058 58x10° -
Iron 0,000012 12x10° 1450-1530
Lead 0,000029 29x10° 3274
Magnesium 0,000022 22x10° 650
Marbles 0,000007 07x10° -
Mercury 0,000181 18,1x10° -389
Molybdenum 0,000005 05x10° 2500
Nickel 0,000013 13x10° 1452
Phosphor bronze 0,000018 18x10° 900
Pyrex glass 0,000003 03x10° -
Platinum 0,000009 09x10° 1755
Polypropylene 0,00012 12x10° -
PVC 0,00007 7x10° -
Silicon 0,000008 08x10° 1460
Silver 0,000019 1,9x10° 960,5
Soft fiber wood 0,000004 04x10° -
Stainless steel 0,000017 1,7x10° -
Tempered glass 0,000009 09x10° -
Tin 0,000027 2,7x10° 232
Tungsten 0,000005 0,5x10° -
Wolfram 0,000005 05x10° 3000
Zinc 0,000031 3,1x10° 4194
The lengthening (meters) is calculated by multiplying the length (meters) by the coefficient of expansion and by the increase in temperature (°C).
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GIRIOIUIP) Specific weight of materials
Material Spel(lc(i:/c:dvr\:;i)g ht Material Spe(T(i:;dVr:li;th
AD polyethylene 094-096 Iron 7,85
Aluminium 2,60 Kaolin 2,20
Antimony 6,70 Lead 11,34
Ash 090 Lime mortar 1,60-1,80
Asphalt 1,10-1,50 Lubricating grease 092-094
BD polyethylene 092-093 Lubricating oil 085-095
Borax 1,75 Magnesium 1,75
Brass 840-870 Marble 250-2,80
Bronze (7,9%) 740 Masonry in full bricks 1,50-1,65
Bronze (14%) 8,90 Masonry in hollow bricks 1,05-1,10
Calcium 1,58 Mercury 13,59
Celluloid 1,40 Nickel 8,60
Cellulose 1,50 Paper 070-1,15
Cement 140 Petrol 070-0,75
Chalk 1,80-2,70 Phosphor bronze 8,80
Chromium 6,60 Phosphorus 183-2,19
Clay 2,00-2,20 Polypropylene 090-096
Coal - mass 1,20-1,50 Porcelain 240
Coal - pieces 0,80-0,95 PVC 137-145
Coking coal - pieces 030-048 Quartz 2,50
Concrete 2,00- 2,50 Rubber 1,70-2,20
Copper 889-893 Sandstone 2,30
Cork 020-035 Sawn wood 060-1,10
Diamond 3,55 Silicon 1,80-2,00
Dry sand 1,40-1,60 Silver 10,50
Expanded clay 030-0,50 Sodium chloride 2,16
Fresh snow 0,10-0,220 Steel 7,85
Gas oil 0,80-085 Stone masonry 225-245
Glass 240-2,70 Stump wood 030-0,40
Gold 193 Tar 1,20
Granite 2,50-3,00 Tin 728
Gravel 1,50-1,80 Tungsten 19,10
Gray pig iron 7,10 Wax 095
Humus 1,70-1,80 Wet sand 190-2,10
Ice 0,90 Zinc 7,10
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