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1. Publishing of FORUM manuscripts 

The forum paper you have been requested to send may be published as follows:
· published on CD-ROM
· published on the website

For this an electronic version of your paper is needed.

We take the opportunity to give you some guidelines for the compilation of your paper. To guarantee the publishment of your paper we strongly recommend accepting them.
2. Layout

2.1. Page layout and paper size

Please set your page size strictly to DIN A4 (21.0 cm x 29.7 cm, 8.2 inch x 11.6 inches). The size of the full paper should not exceed a maximum of 10MByte or 14 pages in general.
2.1.1. Margins

Please set the left and right margins to 20 mm, the upper margin to 25 mm and the lower margin to 30 mm.

2.1.2. Columns

The title of the paper, authors and addresses as well as the abstract is formatted as a single column (see above), body text and figures in two columns with 5 mm distance. Please do not frame the columns.

2.1.3. Header & Footer

Please do not use headers & footers in your paper and do not include page numbers. All papers will get corporate page numbers and headers during the publishing process.

2.2. Text layout

The paper should be formatted in the same manner as this guideline, single-spaced, two columns justified. Please use the fonts „Arial“ or „Frutiger“. The font size shouldn’t be smaller than 9 points.

2.2.1. Paper title

The title of the paper should be set in capital letters, centred over the two-column text. The name of the author(s), company/organisation/institute, address and country should be set with a space beneath the title.

2.2.2. Abstract

A one-paragraph abstract should be included at the beginning of your paper. It should be a summary (not an introduction) and complete in itself. The abstract should indicate the subjects dealt with in the paper and should state the objectives of the investigation. Newly observed facts and conclusions of the experiment or arguments discussed in the paper should be in a summarized form. Readers should not have to read the paper to understand the abstract.

2.2.3. Structure

The structure of your paper should be made in the decimal system with separate headlines, for example

1. HEADLINE

(in CAPITAL letters and bold-faced)
1.1.
Chapter Headlines

(in upper and lower characters and bold-faced)
1.1.1 Subsections

(in upper and lower characters and bold-faced)

2.2.4. Symbols and abbreviations

In a separate chapter or in the body text you should declare and describe the used symbols, acronyms and dimensions in formulas.

2.2.5. Figures, Tables and Captions

Figures and tables can be inserted into the text body or appended separately at the end of the text. They can be placed in one or two columns depending on the size of the image/table/diagram. Please do not place figures etc. on the margins outside the printing range.
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2.2.6. Equations

When numbering equations, please place the numbers in round brackets before the equation with a left-hand margin of the column.
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2.2.7. Footnotes

Footnotes should be marked in the text with an asterisks *) a cross +) or any other suitable marks.

2.2.8. References
Please list and number all bibliographical references at the end of the paper. When referring to them in the text, type the corresponding reference number in superscript form. The numbering should be set in corner-brackets [ ]. Please give complete details regarding journals (authors with first name, last name, title of paper, journal date and number as well as the first and last page number), regarding books (authors, editor, title of the book, publishing company, place and year). With respect to the proceedings please name also the title of the whole proceedings collection.

2.2.9. Appendix
An appendix can be attached to the end of your paper.

2.2.10. Coloration

Your paper can be in full-colour if it is useful for the content and structure of your document. The text should always be formatted in black ink.

Please remember that printed copies will often be in black and white only, and adjust your paper accordingly.

3. Data Formats

For publishing your paper we require a data file in Portable Document Format (PDF). Other data formats can only be accepted after a detailed request. Please note that no pdf security settings are allowed in the data file. Additionally you can find a word.doc format template on the conference website.

4. Copyright

Copyright information is stated on the Forum website.
5. indexing

CD-ROM of the forum documentation provide forum session title, paper title and authors indexes. The required data for authors and paper title is submitted together with the forum paper by the submitting author via the provided website. The data will not be checked or altered while processing the data! In the future additionally to CD-ROM all papers will be published on the internet as individual files.
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UPGRADING OF ANALYTICAL EQUATIONS FOR ADIABATIC
SUPERSONIC FLOWS

F. Steinmetz
University of Stuttgart
Stuttgart, D-70569
Germany

OVERVIEW

At the Institute of Aerospace Thermodynamics at the University of Stuttgart the supersonic combustion is under
investigation. In order to cross-check the measurements done in the test facilities, analytical and numerical investigations
were undertaken. This paper is dealing with the analysis of the fluid flow without combustion.

The easiest way of describing the flow of a fluid through a nozzle is done by doing a single but serious simplification:
neglecting the convective heat transfer in the nozzle. By doing so the problem remains solvable with analytical formulas.
This paper will deal with the way how included variable physical properties and the losses of total temperature and total
pressure in these formulas.

Having a look at the equations it can be seen that physical properties of the fluid have an influence on the flow. This
method of calculating the properties like the heat capacity will be presented for several temperatures. Conclusions will be
drawn for the temperature and pressure ranges, where the influence of variable physical properties is negligible.

The next step for enhancing the analytical equations is to include the losses of the total temperature and total pressure.
By doing so it is possible to calculate the flow in the nozzle as a non-adiabatic flow.

The only way of including the variable physical properties and the losses in the nozzle is the use of an iterative
calculation. The computer program that was written for this task will be presented and how the iteration is implemented in
it. The usage of the analytical solution as an initialization for a separate numerical calculation will be presented and how
this can speed up the convergence of such a calculation.

1. BASIC EQUATIONS OF ADIABATIC follows for ideal gases
ISENTROPIC FLOWS
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Each motion of fluid is described by equations of motion V4 -1 V4 -1 P

— conservation of mass,
— conservation of momentum and
— conservation of energy.

Insert the mach number gives
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To derivate the analytical equations there is to be made 7_1 2

following assumptions

. . . . n rding|
—  stationary, quasi-one-dimensional flow, and accordingly

— neglect of body forces, inviscid flow, y
— adiabatic flow and ideal gas. (5) ho = _RTo-
-1

The ideal gas law is given by
(1) p=pRT.

The stagnation enthalpy is given by (6) 4 RT, = Y RT + i7/RTMaZ.
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Reduce and transpose provides

Insert in equation (4) gives
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h=cT and c¢ = LR This shows that the stagnation temperature depends only
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