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32 Segmentation of particle size sample number: 335670

1t was established with the aid of a microscope that the sample contained mainly
particles with dimensions of approx. 5 to 10 microns (>90%).
The content of solid particles was 0.62 g/l.

The coarse solid particles in sample 335671 measure approx. 0.1 to 0.5 cross-section.
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Sample : water sample, 1x cooling water system
Packed in : plastic bottle
Received 1 221093 from: Mr Brunstig
Make : Water sample Covra 19/10/93

W. Brunsting
Results:
Floating constituent particles  >0.45 p mg/l: <1
In accordance with NEN 6484
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Thus:

Before application of the dirt separator it was shown that the water
sanpl e contained permanent dirt particles of 620 ng/1.

Al nost two nonths after installation of the Spirovent dirt separator,
the system water contained just < 1 ng/1l permanent dirt particles.




Conclusion

Concl usion on the basis of the conpleted tests:
in a period of between 4-6 hours the air content of the system
drop to half the original value.

bubbl e outside of the circulation wll

water will
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di sappear

by absorption.
in view of the water tenperature at the place of the

m cro-bubbl e deaerator it may be expected that eventually the
to = 4%00

air content will fall

M CRO- BUBBLE DEAERATOR TEST RESULTS
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Thus:

No corrosion will
The installation will not
process will be stopped.

arise at an air content level of = 4%00.
be further contam nated and the corrosion
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Conclusion

It can be concluded that the Spirovent is able to remove even
of air bubbles within a few m nutes.

the smal | est

For the operation of the air deaerator this appears to be of
the utnost inportance. As a consequence of tenperature rises in
the boiler, air dissolved in the water will be partly driven
fromthe solution and transported with the liquid in the form

of m cro-bubbl es.

Renovi ng m cro-bubbl es using the deaerator had not previously
been observed by us. The effect of this is however very

consi derabl e, because this results in water in cold zones being
undersaturated with air, i.e. air will dissolve partly in that
cold water when comng into direct contact and will
consequently then be released fromthe solution in the boiler
and will then be renmoved by the deaerator.

In this manner an air bubble, which is apparently trapped in a
cold place in the circuit, will also be renoved.

The operation of such a deaerator is thus evidently highly superior to conventional
air separators.

The full report can be obtained under number: 79.02

11.793/04-04/3
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lowering of cavitation in a circulation pump
through the application of the Spirovent®
micro-bubble deaerator

research report

June 1983
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Conclusion

When taking the readings it was established that the

Spi rovent ™ mi cro-bubbl e deaerat or

renoves bubbl es that have conme free in the circuit. [If a
Spirovent® is not present then air remains in the circuit;
the air is present in a dissolved state with unsaturated
water, and in the form of bubbles in the case of
oversaturation.

Al'l resubts™from the readi ngs indircated.that after a small
l.owering of pressure in a circuit with saturated.water, the
strength of vibrations in the punp housing first increase and
then, after a certain period of time, decrease once again.
The bubbles that cause the vibrations in the punp housing are
removed fromthe circuit by the Spi rovent ®

The_renoval of bubbles by neans of the Spirovent® is nost
speedithy achieved at a high tenperature and low flow rate. Jh
the circuit=of_8 / 1 it takes about 2,000 seconds to.refove
the bubbl es at | oW tenperat ure-—(-20°C)wAt-—a=tenper at ure of
about 80°C the rempval of bubblves-takes about 200 seconds.
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The full report can be obtained under number: 83.03

11.793/04-04/4



an L 4 [ ]

TNO-Milieu en Energie
(Environment and Energy)

TNO-Report

Instituut voor Milieu- en
Energietechnologie TNO (IMET)
(Institute for Environment and
Energy Technology)

Laan van Westenenk 501
Postbus 342
NL - 7300 AH Apeldoorn

Telex 36395 tnoap nl
Fax ++31-(0)55-41 98 37
Phone ++31-(0)55-49 34 93

Separation of solid particles with the Spirovent
type Dirt/Drain

Al rights reserved. No part of this publication
may be reproduced and/or published by means
of print, photocopy, microfilm or in any other way
without express prior consent from TNO.

If this report is released as a commission, the
rights and obligations of client and commissionee
are referred to in ‘Algemene Voorwaarden voor
Onderzoeksopdrachten aan TNO’ (general condi-
tions for research commissions to TNO), or to the
relevant fixed agreement between the two con-
cerned parties.

The submittal of the TNO report to those with
direct interest is permitted.

©TNO

ie voor
natuurwetenschap onderzoek
(Netherlands organisation for applied scientific
research)

TNO-Milieu en Energie sets its targets, based on the

ity of long-term of society, to con-
tribute, by means of research and advice, to good
conservation of the environment, to a responsible
energy use and to an efficient management and use of
the underground natural resources.

Reference number  91-375
Dossier number 112322-23183
Date October 1991
NP

Author:
Ing. JW. Assink

Keywords:
— Particle separation
— water circuits

Intended for:
Spirotech

Postbus 207

5700 AE Helmond

For commissions to TNO, the
voor Or

g
aan TNO’ (general conditions for research

issi to TNO) are I such as
registered at the district court and the Chamber of
Commerce in The Hague.

% Dirt separation (Particle size 32 - 250 um)

10 20

System contents circulation times

30

0,5 m/s
1,0 m/s

€
Conclusion

The particles are separated better as:
— the approach velocity is lowered;
— the particles are larger;

— the water passes more frequently through the Spirovent type Dirt or Drain.
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