GEOSCIENCES & ENGINEEING DIVISION




CONTROLLED COPY NO. 324

NOTEBOOK NO. 324
ISSUED TO _ Drbashis Basw

ON 9/22/ ~ 20 96
DEPARTMENT Geo Sience,
RETURNED 20

SCIENTIFIC NOTEBOOK COMPANY
2831 LAWRENCE AVENUE
STEVENSVILLE, MICHIGAN 49127
(800) 537-3028 - http://www.snco.com



Table of Contents

Page

Purpose:

The purpose of this notebook is to document the technical activities and calculations
related to the review of the two Electrical Power Research Institute (EPRI) reports. The
calculations are preliminary in nature and mainly involve simple heat transfer and fluid
mechanics related formulations.

Tasks:

—

Simple one-dimensional melting and solidification related analytical calculation.

2. Compressible fluid dynamics related analytical calculations involving normal shocks
as well as nozzle flows, area-velocity relationship.

3. Sample analytical calculations related to bubble growth in magmas, depth of
exsolution, and volume fraction.

Software:

Microsoft Excel for calculation of the volume fraction and depth of exsolution.

_References used in the calculations:

Most of the calculations in the scientific notebook and the formulations that are used are
based on the following book and technical articles or reports:

1.

Andersom, John D., “Modern Compressible Flow: with historical perspective”,
McGraw-Hill Inc., 1990.

Woods, A. W., and Huppert, Hurbert, E., “On magma chamber evolution during
slow eruptive eruptions”, Journal of Geophysical Research, Vol. 108, No. BS,
2403, doi:10.1029/20027B002019, 2003.

Sparks, R. S. J., “The dynamics of bubble formation and the growth in magmas-A
review and analysis, Journal of Geophysical Research, Vol. 83, pp. 1-37, 1978.

EPRI (Electric Power Research Institute) 2004, Potential Igneous Processes
Relevant to the Yucca Mountain Repository: Extrusive-Release Scenario.
Analysis and Implications EPRI TR-1008169. Palo Alto, California: Electric
Power Research Institute.

EPRI (Electric Power Research Institute) 2005. Program on Technology
Innovation: Potential Igneous Processes Relevant to the Yucca Mountain
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Repository: Intrusive Release Scenario. Analysis and Implications EPRI TR-
1011165. Palo Alto, California: Electric Power Research Institute.

6. Carslaw, H. S., and Jaeger, J. C., “Conduction of Heat in Solids”, Oxford Science

Publications, 1989.

The heat transfer calculations are based on the formula provided in the book
“Conduction of Heat in Solids”, while the compressible nozzle flow and fluid
dynamics calculations are based on the formulations provided in the book titled
“Modern Compressible Flow: with historical perspective” by John D. Anderson. The
formulas used for the calculation of volume fraction in magmas and depth of
exsolution are based on the papers by Woods et al. [2] and Sparks [3].

7. Wilson, L., and Head, J. W., “Ascent and Eruption of Basaltic Magma on the
Earth and Moon”, Journal of Geophysical Research, Vol. 86, No. B4, pp. 2971-

3001, 1981.
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