NITROGEN DEMAND PATTERNS

Where the consumption rate as a function of time is essentially
constant, a PSA nitrogen system is an excellent fit for a steady flow
pattern. The PSA unit size can easily be matched to the measured or
estimated consumption rate. Furthermore, nitrogen production will be
most economical if the unit operates continuously near or at its full
capacity.

A PSA system is not a good fit for processes with periodic flow pattern,
where flow is characterized by peaks and valleys as a function of time.
An onsite generator with such variable consumption, particularly if it
is sized for a peak flow, will operate at partial capacity or idle for a
significant amount of time. This will results in high operating costs
and operational inefficiency. However, if the duration of the valleys
is short, a PSA combined with a large product buffer tank may be
sufficient. A PSA system can be sized to handle most of the nitrogen
requirements, supplemented with liquid nitrogen during peak-
demand periods.
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USING NITROGEN SAFELY

Nitrogen is nontoxic and largely inert gas and that is why it is often
mistakenly considered harmless. Notwithstanding by displacing
oxygen in air to levels below those required for survival, nitrogen can
act as an asphyxiate medium.

NITROGEN USE BY PURITY

PSA can produce nitrogen at variuos range of purities. The lower the
purity, the lower is the cost of nitrogen production. For example, the
quality of vegetable oil can be maintained by blanketing with 99,5%
nitrogen purity. Normal nitrogen purity for food processing is in the
range from 99% to 99,5%. Lower purity nitrogen in the range from
96% to 99% is often used in fire and explosion prevention. High
purity with nitrogen content from 99,9 % to 99,999 % is typically
used for laser cutting, electronics soldering and pharmaceutical
applicatons.

Use of the nitrogen Purity of the N,

Food processing: 99,0 % t0 99,9 %
- Wine blanketing

- Beer dispense

- Oil sparging

- Fruit storage

Fire prevention 95 %

Explosion prevention 98% to 95 %
Chemical blanketing 99 % to 95 %
Pressure testing 95 %

Injection molding 99 % t0 99,5 %
Electronic soldering 99,95 % to 99,995 %
Laser cutting 99,95 % to 99,995 %
Pharmaceutical 99,95 to 99,999 %
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NITROGEN

Nitrogen is an inert gas that is suitable for a wide range of
applications, covering various aspects of chemical manufacturing,
processing, handling, and shipping. Nitrogen has low reactivity
and it is excellent for blanketing and is often used as purging gas.
It can be used to remove contaminants from process streams
through methods such as stripping and sparging. Due to its
properties it can be used for protection of valuable products
against harmful contaminants. It also enables safe storage, usage
of flammable compounds and can help prevent combustible dust
explosions.

GENERATING NITROGEN GAS

Industrial nitrogen gas can be produced by either separation of
gaseous air using adsorption (PSA) or fractional distillation of
liquefied air using cryogenic methods.

r

Compressor Refrigeration Activated Pressure vessel

dryer carbon tower

PRESSURE SWING ADSORPTION

The first step in the PSA process is compressed air passing through
a combination of filters and an activated carbon tower with the
purpose of removing dust, entrained oil and water. The purified air
is then directed to one of two adsorption vessels that are packed
with carbon molecular sieves (CMS). The remaining impurities
such as carbon dioxide and residual moisture are adsorbed by the
CMS at the entrance of the adsorbent bed.

When the CMS is at high pressure, it selectively adsorbs oxygen,
allowing nitrogen to pass through it at the desired purity level.
While one vessel is at high pressure to produce nitrogen, the
second vessel is depressurized to remove the adsorbed oxygen,
which is then vented to the atmosphere. The automatic switching
between adsorption and desorption between the two beds enables
the continuous production of nitrogen. By adjusting the size of
the air compressor and adsorption vessels containing the CMS, a
large range of flow and purity combinations can be met. PSAs can
economically produce nitrogen gas at flowrates from less than one
cubic meter per hour to greater than a few thousand cubic meter
per hour at purities ranging from 96% to 99.999%.
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CMS fixation

High quality carbon molecular
sieve ensure long service interval.
Molecular sieve is also protected
from unexpected liquid intake.

Carbon molecular sieve material is
fixed in the column to prevent fast
aging and inconveniently dusting.
Adsorbent is also protected from
unexpected liquid intake.

CECCEEOEELE ! 7 14.0067
[SIEMENS LOGO!
] G [ N mo |
: =WCE® = U
I
u UM Nitrogen

Controller

Robust SIEMENS PLC assures
reliable and stable operation and
offers variety of settings. The
controller is equipped with LCD
display which provides all the
necessary information about the
operation.

Oxygen sensors

Two types of high quality oxygen
sensors are available as an option:

- zirconia sensors have fast
response and high accuracy at low
oxygen concentration,

- electrochemical sensors are
appropriate for lower purity’s of
the nitrogen.

High efficiency inlet and
outlet filters

Standard version of N-GEN
generators are equipped with
high efficiency filters. Super fine
coalescing filters at the inlet
prevents contamination of the
adsorbent material while a dust
filter at the outlet intercepts the
dust generated by the process.

Nitrogen basics

Inert,
Colourless,
Odourless,
Tasteless Gas

- Nitrogen does not enter in
chemical reactions

- Nitrogen prevents oxygen access

Applications

- Blanketing of Chemicals

- Pharmaceuticals

- Gas Assisted Injection Moulding
(GAIM)

- Heat Treatment of Ferrous &
Non-Ferrous Metals

- Inerting of Flammable Liquids

- Laser Cutting

- Prevention of Dust Explosions

- Re-flow and Wave Soldering of
PCBs

- UV-Curing of Coatings

- Food processing

Processes

- Prevention of oxidation of
metals, polymers and chemicals,

- For bacteriological growth
(foodstuffs & beverage)

- Reduces the risk of combustion
and explosion (chemicals,
reactions, processes)

- Source of Nitrogen
LIN = Liquid Nitrogen,
GAN = Gaseous Nitrogen

High quality valves

Our generators are equipped with
longlife angled seated valveswhich
are important due to high switch
count. High flow valves have wide
range of piston type actuators
for maximum performance at
minimum pressure.
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TECHNICAL DATA
I e e e

Components How generator works* _
>< \4 ) ) o ) Standard equ“:'ment N-GEN 05 12" 12" 1093 550 1734 160
1 2 Generator contains two vessels with adsorbing sieve material: o p— e T oo - p— -
1. As the high pressure air enters the first vessel, it moves through the sieve, and * Set of external feed sir filters
15 the oxygen is adsorbed. » Adsorber vessels in carbon steel N-GEN 15 12" 112" 1079 550 1760 255
- 2. Nitrogen is then channeled to a buffer tank. - * Long life pneumatic valves N-GEN 20 " 112" 1132 550 1913 335
3. Directly before the first vessel is completely saturated, the feed air is redirected 1 * Internal piping & fittings zinc plated carbon steel . -
14 to move through to the second vessel, where the same process occurs. * Nitrogen flow regulation WHEEE L 12 (2] 7l AU i
4. Once that process is complete, the first nitrogen generator vessel is vented out « Control system with SIEMENS PLC N-GEN 35 1" 12" 1453 760 2055 725
1 to the at.mosphere, allpwing the W.EIStE gas to relegse from .the .sievg. * WebControl N-GEN'50 T 12 1450 760 2102 845
5. Completing regeneration of the first vessel requires purging it with a small p— " - _— 2ED - e
12 amount of process gas. 3 /
3 N-GEN 80 1 12" 1650 860 2334 1290
3 N-GEN 100 2" 1" 1848 1010 2267 1675
\ 3 15 Opti | . t N-GEN 150 i i 2060 1160 2378 2260
p Ioha eqUIpmen N-GEN 200 2" 1 2293 1325 2396 2871
0 e n se nso rs - Oxygen analyser with zirconium-oxide sensor N-GEN 250 2" 2 2605 1425 2500 3950
5 o xyg 2 « Electronic product flow meter N-GEN 300 2 o 2815 1625 2605 4660
« Feed air / product moisture analyser
. . . o I I N-GEN 400 212" bS 3070 1675 2735 6850
Omega Air generators are equipped with two types of oxygen sensors; zirconia * Feed air/ product pressure transmitters
a4 and electrochemical. High purity nitrogen generator use a zirconia based sensor. . F‘?Ed air/ PTU.dUC.t temperature transmitters S THRNE
A zirconia oxygen sensor has a very fast response time coupled with extremely 14 ° N!trogen sterile filters -
accurate readings at low oxygen levels. Zirconia sensors also work exceptionally * Nitrogen booster Residual Oxygen [vol. %]
. . s . . . o Ni H IR pressure pressure }
well in pressurised gas. In addition to all of this, they are incredibly robust and Nitrogen cylinder filling system Type
have a long lifespan of over twenty-five thousand hours. mm 3 2 1 05 01 0,01 0,001
6 Low purity. nitrogen generators use electrgchemical based sensors. Total inert gas purity [vol. %]
Electrochemical sensors are has a fast response time and accurate reading at p - - - e p— P
higher oxygen concentrations. Electrochemical sensors lifespan is over eighteen . . . .
thousand hours. N-GEN 03 N, flow [Nm?/h] 15 63 5,68 5,36 4,88 344 2,56 147 0,83
Feed air consumption [Nm?/h] 103 103 10,2 93 9,2 72 47
7% | 98% | 99% ) 39.5°% | 39,9% |39,35% |99,359% 1 N-GENOS N, flow [N/h] 75 63 93 871 793 5,59 476 239 135
volN, volN, volN, volN, volN, volN, volN, - - - - - - - - - -
Feed air consumption [Nm?/h] 16,8 16,7 16,7 151 15,0 n7 76
13 Zirconia
\ N-GEN 10 N flow [Nm3/h] 5 63 15,6 147 134 9,5 70 40 23
Sensors 2
Feed air consumption [Nm?/h] 289 283 284 255 253 19,8 12,8
Elic::::hem'cal v v v 1 N-GENTS N, flow [Nm?/h] 75 63 209 198 18,0 27 94 54 31
Feed air consumption [Nm?/h] 38,1 379 378 34,2 34,0 26,6 172
N-GEN 20 N, flow [Nm?/h] 15 63 30,9 ZB] 26,5 18,7 139 8,0 45
Feed air consumption [Nm?/h] 56,2 56,0 55,7 50,5 50,1 39,2 253
n 1 N-GEN 25 N, flow [Nm3/h] 15 63 433 409 372 26,2 19,5 12 63
Feed air consumption [Nm?/h] 78,8 78,5 781 70,8 70,3 55,0 355
N-GEN 35 N, flow [Nm?/h] 15 63 68,5 64,7 58,9 415 30,9 178 10,0
Feed air consumption [Nm?/h] 124,7 124, 1236 12,0 m,z2 870 56,2
!‘ ; N-GEN 50 N, flow [Nmé/h] 15 63 8838 838 76,3 538 40,0 230 13,0
. Feed air consumption [Nm?/h] 161,5 160,8 160,1 1451 144,0 12,7 72,8
NavAN, FEA
1 n " \;'35345907:;”"' N-GEN 65 Nzﬂow[Nm’/h] 15 63 154 1089 991 69,9 52,0 299 16,9
>‘< }4 , ) Feed air consumption [Nm?/h] 210,0 209,0 208,2 188,7 1872 146,5 94,6
2 Dimensions N-GEN8O N, flow [Nm?/h] 75 63 1349 1273 1159 817 608 350 198
X X 1 Cleaned compressed airinlet Feed air consumption [Nm?/h] 2449 2438 242,7 2200 2183 170,9 1104
2 Nitrogen outlet N-GEN100 N, flow [Nmé/h] 15 63 195,6 184,6 1681 18,5 88,2 50,7 28,7
3 Column filled with molecular sieve Feed air consumption [Nm?/h] 356,0 3544 3529 3199 3174 2484 160,5
7 8 9 10 11 1N 1 1 4 Siemens Interface KTP 400 =7 N-GEN150 N, flow [Nm?/h] 75 63 263, 248, 26,0 1593 18,6 682 385
5 Electrical cabinet % 1l % Feed air consumption [Nm?/h] 478,8 476,6 4746 430,2 426,8 3340 215,8
6 Pneumatic cabinet i i N-GEN200 N, flow [Nm?/h] 5 63 360,3 340,0 309,6 2182 1624 934 52,8
The N-GEN nitrogen generators extract the available  Subsequently the bed will be purged with nitrogen 7 Microfilter : @ : Feed air consumption [Nm?/h] 655,8 652,8 6501 589,2 5846 4576 295,6
nitrogen in the compressed ambient air from  before fresh compressed air will enter for a new ] w w
. . . f 3 | | N-GEN 250 N, flow [Nm?/h 15 63 4395 447 3776 266,2 1981 139 644
the other gases by applying the Pressure Swing  production cycle. In order to guarantee a constant 8  Activated carbon filter Ener saVIn stand-b : ‘ ;o ]
H H ! ‘ Feed ai tion [Nm?/h] 7999 796,3 7929 ne7 JAEA| 558,1 360,5
Adsorption (PSA) technology. product flow NG nitrogen generators use two 9  Pressure regulator i i (S T ST D (L ' i 4 h s h h
molecular sieve beds, which alternatively switch 10 Compressed air flow regulator i i N-GEN300 N, flow [Nm?/h] 75 63 600,0 566,2 5155 3634 2704 155,5 879
During the PSA process compressed, cleaned  betweenthe adsorptionand the regeneration phase. ) . N-GEN series generators have an option to receive a stand-by signal from the ) ; Feed air consumption [Nm?/h] 10919 1.087,0 10824 9810 9734 7619 4921
- : : 11 Angle seated valve with pneumatic actuator . . .
compressed air is led to a molecular sieve bed, which compressor or other compressed air supply. While in the stand-by the air can ! . ! N-GENA0D N flow [Nm¥/h] = e — m— . e TG o -
allows the nitrogen to pass through as a product 12 Purge nozzle flow freely through both towers in direction from the inlet to the outlet of the ‘ ‘ 2 ? o ' : J g J : g
gas, but adsorbs other gases. The sieve releases 13 Exhaust silencer generator. Meanwhile the generator controller is in the stand-by mode and L T | Feed air consumption [Nm/h] 1365 136512 (HEIE 125213 2 T 22N
the adsorbed gases to the atmosphere, when the 14 Prefilter ready to resume with the normal operation as soon as it gets the appropriate : ] * On request
outlet valve is closed and the bed pressure returns . signal. The stand-by signal is relayed to the N-GEN generator through a stand-by “__L' = O For concentrations at higher purity please contact manufacturer.
to ambient pressure. 15 Nitrogen flow rEgUIator contact on the controller by a connected switch. : .SII ?OW rates vaSIL;i for generator operation at ambient conditions 20 °C, 1.013,25 mbar and 60% RH.
< » erformance +5%.
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