
 

Condensation of multicomponent mixtures

Citation for published version (APA):
Ganzevles, F. L. A., & Geld, van der, C. W. M. (1996). Condensation of multicomponent mixtures. Poster
session presented at MaTe Poster Award 1996 : first annual poster contest.

Document status and date:
Published: 01/01/1996

Document Version:
Accepted manuscript including changes made at the peer-review stage

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 26. May. 2023

https://research.tue.nl/en/publications/0064c2ce-fbb6-48cb-aa5f-314f50991238


erialsa
echnology

Condensation of multicomponent mixtures
F.L.A. Ganzevles and C.W.M. van der Geld

Eindhoven University of Technology,
Faculty of Mechanical Engineering,

Section Materials Technology,
P.O. Box 513, NL 5600 MB Eindhoven

tue

Introduction

If condensation occurs in air-steam mixtures the
transferred heat is high because of the release of
latent heat. The presence of inert gases causes
temperature differences at the condensate interface
which affects the surface tension. When a second
volatile component is added to the gas mixture, the
induced Marangoni flows are even higher. Addition of
ethanol, x=0,002, yields internal drop flows that are
at least three times higher in magnitude.

Aims research

2 quantifying the heat transfer enhancement by ad-
dition of surface active species

2 measuring drainage, drop coalescence and inter-
face and surface temperatures for various mix-
ture conditions

Experimental

Heat exchanger

2 Multicomponent mixtures are condensed under
well defined conditions in the presence of inert
gases in a plastic (PVDF) heat exchanger. Con-
densation is always dropwise on a polymer.

2 Heat transfer is measured in two identical compart-
ments, one with a volatile component.

2 In-situ measuring of the interface is achieved with
an infrared camera. Drainage and wetting be-
haviour are measured.

Peltier element

2 Vizualisation of flows in a single droplet, which is
a mixture of water and a volatile species (low
concentration).

fig. 1 Typical droplet distribution
air-steam mixtures

Results

Adding ethanol to air-steam mixture yields

2 an increase of heat transfer by ± 5%

2 the expected decrease of the interface tempera-
ture

2 30% decrease of the average droplet diameter

2 an increase of wetted area by 15%

fig. 2 Infrared image of air-steam-
ethanol mixture (x=0,002)

Conclusions

Addition of ethanol in low concentrations influences
the wetting and the heat resistance of the conden-
sate. The heat flow rate is increased because the
drop heat resistance is decreased and the average
interface temperature is lowered.
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