GALICOS, stripping, scrubbing, cooling and evaporation without fouling problems 

Suspended or dissolved solids which are present in gases and liquids that have to be contacted with one another often cause fouling of the equipment. This causes higher operational costs and may lead to increased risks for the environment and human health (such as Legionella). 

Working principle of the Galicos system

Based on a novel and patented working principle (see fig. 1) Najade separation B.V. developed a gas-liquid-contact-system (Galicos). Aim of the development was to provide a system with a much lower sensitivity to fouling and a lower emission of aerosols. 
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The liquid is recirculated and runs down, as a thin film shaped flow, over a number of perforated and elevated plates. The openings of the (louvre-shaped) perforations protrude from the surface of the plate and are directed down flow. Because of this shape and direction the flow of liquid incites (by venturi action) a slightly negative pressure in these openings. This negative pressure combined with the low static pressure of the film of liquid makes it possible to transport at a pressure of  25 to 120 Pa, 1,000 to 2,500  m³ gas per hour per m² plate area  to the perforations.

Fig.1 working principle

After escaping from the openings of the perforations into the falling film of liquid, the formed gasbubbles will have a pressure which is virtually equal to that of the surrounding liquid. The bubbles do not expand (which would increase their buoyancy) but are dragged down by the turbulent flow of liquid as thin, elongated bubbles. The resulting large contact- area, the relatively long contact time and the turbulence of the mixed gas- liquid flow contribute to the effective mass transfer of the system.

Non fouling characteristics
The low sensitivity to fouling and the low emission of aerosols of the developed apparatus is caused by aspects as described hereunder;

Because of the relatively large gas-liquid contact area formed by the total area of the myriads of gas bubbles the total area of the perforated plates can be relatively small. As a consequence  the distance between these plates can be bigger. Because of this bigger space each perforated plate can have a gas supply- and a gas exhaust channel. The gas escapes from the surface of the liquid into the exhaust channel at a speed which is typically lower than 0.75 m/s. This low velocity prevents liquid particles (aerosols) from breaking loose and become airborn. 

The shape of the perforations (see fig. 1) is such that, besides their venturi action, they prevent liquid from entering the gas channel. Therefore this channel will stay dry and can only be fouled by dry matter which may be present in the gas flow. Moreover the big distance (see fig. 4) between the plates  allows inspection and if necessary high pressure jet cleaning.

Another aspect  is that the exchange of components and/or caloric energy between the media  occurs solely on the boundary layer between the elongated bubbles and the surrounding turbulent flow of liquid. As a consequence the solids present in the media will not deposit or cristallise on the surface of the plates but stay suspended as particles in the fast moving flow of liquid. Also the deposition of solids on the surface of the plates is prevented by the fast moving and substantial film of liquid which keeps the plates continuously and completely wetted and swept clean. This absence of insufficient wetted “dead” corners or channels, prevents the precipitation and growth of cakes of solids which in case of the usual filling packs of sheets hamper the passage of the media.

Mass transfer 

The mass transfer reached by the system can be red from the (abbreviated) tables below for evaporation and cooling.

Water cooling capacity per module

	Wet ball temperature
	16(
	17(
	18(
	19(
	20(
	21(
	22(
	23(
	24(

	Temperature drop
	26/21
	34/24
	35/25
	36/26
	37/27
	38/28
	39/29
	40/30
	41/31

	Flow l/sec
	6,58
	5,45
	5,68
	5,93
	6,18
	6,46
	6,74
	7,05
	7,37


Evaporation rate per module

	Evaporation temperature (C
	30
	40
	50
	60
	70
	80
	90

	Capacity (l/h)
	180
	480
	930
	1650
	2700
	4350
	6810
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Construction of the system

The system is modular (see fig.2). The modules can be arrranged in a cascade, series and/or parallel configuration for the flow of gas as well as the flow of liquid. This flexibility makes it possible to arrange them for instance to a multistage unit of the required capacity without connecting piping or channels.

Fig. 2 three modules parallel
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Each module (see fig.3) exists of a pack of perforated, elevated plates. 

The space between them is divided in a gas-inlet and a gas-exhaust channel by a dividing plate (see the horizontal cross section in fig. 4) 

Fig. 3 Galicos module
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The liquid is recirculated by the propellor pump and flows from the distribution reservoir, which is located on top of the pack, down along the slope of the perforated  plates. The gas moves in a horizontal direction in- and after leaving the flow of liquid- out of the unit.

The open construction of the pack of plates makes inspection and (high pressure jet) cleaning possible. 

Fig.4 horizontal cross section

(path of the gas flow)

Applications
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Too quick fouling of existing equipment was up till now the reason for users to choose (after testing) for the Galicos system..

At THALES Nederland B.V. a substantial saving on wastewater-disposal cost has been obtained by dewatering a wastewater stream of up to 2 tons/day. The two stage vacuum evaporator, which was used before, had been taken out of operation because of continuous fouling problems caused by the presence of sticky components. By leading 35 °C cooling air from compressors through the Galicos unit (see fig. 5)  low temperature caloric energy could be utilised to dewater 80 % of the flow. Since start up one and a half year ago the unit has been in continuous automatic operation to full satisfaction. The wet side of the perforated plates does not foul at all. Recently a high pressure jet cleaning of the internals of the housing has been carried out.

Fig. 5 dewatering of wastewater 
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Another Galicos unit is installed at ESD (see fig. 6) to strip H2S,  PAC’s and other hydro-carbons  from drainage water from a charcoal storage. This medium causes serious scaling problems to other equipment. The unit is running for over a year without problems.

Fig. 6 stripping of drainage water
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Two modules are in operation in the dutch governmental subsidised ”Hercules” research project (see fig. 7) to develop an emission free pig stable. The first module removes dust from the stable ventilation exhaust and utilises the caloric energy from this air to dewater the thin fraction of the pig manure.

After leaving the first module this air is led through the second module to remove ammonia and odour components. After initial problems with foam the units perform satisfactorily.

Fig. 7 dewatering and removal of ammonia  

After positive tests a Galicos installation for the continuous dewatering of 2000 liter/hour wastewater containing 50 % oil and fat is under construction. Also here the unit will replace a vacuum evaporator which requires too much operation time and maintenance caused by fouling. After dewatering to< 3,5  % the concentrate can be reused for heating. 

Possibilities

The Galicos sytem is recently on the market. The non fouling characteristics and the cleanability of the system led to the described, very different, first applications within a relatively short time.

Process- engineers and engineering- water treatment firms  specialised in various fields may see  possibilities for applications that still have to be explored. For instance the aeration or cooling of water and cooling, humidifying of air. More stage scrubbing of hot exhaust gases and reuse of thermal energy has not yet been brought into practice. By recirculating the damp saturated air flow through two modules it is possible to exchange heat between them (by evaporation and condensation). Due to the absence of separating walls the K-values will be from 3 kW/m.°K² (at 30 °C) to 27 kW/m².°K (at 95°C).

Technical data of the module (see fig. 8)

[image: image8.jpg]GALICOS module

plate area 6rf

working length
1520 —

Propeller pump
0.75 kW

/

J

v/ A A A

¢

~ 2320

e g——_——

1730





Plate area 6 m²

Recirculation pump 120 m³/hr, 0.75 kW

Gas flow 6000- 15.000 m³/hr,  Pressure drop 25- 120 Pa  

Material SS 316

Info can be found on www.najade.com
Fig. 8 dimensions
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