


NumericalSimulation

oftheEarth'sAtmosphere1

CecilE.Leith

LAWRENCERADIATIONLABORATORY,UNIVERSITYOFCALIFORNIA
L1VERMORE,CALIFORNIA

I.Introduction1
II.Coordinates2
III.KinematicRelations3
IV.ThermodynamicRelations4

V.ConservationRelations4
VI.FiniteDifferenceMesh6
VII.Variables8
VIII.Advection9
IX.HorizontalDivergence15

X.EddyTransport16
XI.RadiationEnergyBalance19
XII.Precipitation22
XIII.HydrostaticEquation23
XIV.AccelerationEquations24
XV.GeneralPlanofCalculation26

References27





NonlinearEffectsintheTheoryof

aWind-DrivenOceanCirculation

KirkBryan

GENERALCIRCULATIONRESEARCHLABORATORY
U.S.DEPARTMENTOFCOMMERCEWEATHERBUREAU,WASHINGTON,D.C.

I.Introduction29

II.MethodofSolution33

A.FiniteDifferenceFormulationoftheEquation33

B.FiniteDifferenceFormoftheBoundaryConditions36

C.TestsoftheNumericalProcedure36

D.MachineRequirements39

III.Results39

References42





AnalyticContinuation

UsingNumericalMethods

GlennE.Lewis

NATIONALCENTERFORATMOSPHERICRESEARCH
BOULDER,COLORADO

I.Introduction45
A.TheNeedforaNewTechnique45

B.AHistoryoftheInvestigation46

II.TheFirstMethodofContinuation49

A.DescriptionoftheMethod49
B.ProofofConvergence50
C.ConcerningRepeatedContinuations55
D.ConcerningtheChoiceofx0ands56
E.ResultsoftheMethodwhenAppliedtoSomeSimpleFunctions58

III.TheSecondMethodofContinuation60
A.DescriptionoftheMethod60
B.ProofofConvergence63
C.ConcerningtheChoiceofx0ands67

IV.AMethodUsingSubstitution68

V.ResultsoftheMethodsWhenAppliedtotheDetachedShockProblem...68
A.DescriptionoftheDetachedShockProblem68
B.ResultsUsingtheSecondMethod70
C.ResultsUsingtheOtherTwoMethods73
D.ConcludingRemarks73

VI.Appendix:DetailsoftheTestComputations74
A.DetailsoftheDetachedShockProblem74
B.ComputationoftheCoefficientsofthePowerSeries77

C.UnnormalizedArithmetic78
References81





NumericalSolutionoftheComplete

Krook-BoltzmannEquationfor

StrongShockWaves1

MOUSTAFAT.CHAHINE

JETPROPULSIONLABORATORY
CALIFORNIAINSTITUTEOFTECHNOLOGY,PASADENA,CALIFORNIA

I.Introduction83

II.DevelomentofTheory86

III.SolutionoftheNavier-StokesEquations89

A.Input89

B.Procedure90

C.Output90

IV.SolutionoftheKrook-BoltzmannEquation91

A.FirstIteration92

B.FurtherIterations98

C.Convergence98

D.NumericalResults99

V.NumericalEvaluationoftheKrook-BoltzmannDistributionFunction...101

VI.Conclusion103

VII.Appendix.EvaluationoftheSaddlePoint104

A.PositiveVelocities104

B.NegativeVelocities105

Nomenclature106

References106





TheSolutionofTwoMolecularFlow

ProblemsbytheMonteCarloMethod

J.K.Haviland

LTVASTRONAUTICSDIVISION,LING-TEMCO-VOUGHTINC.
DALLAS,TEXAS

I.Introduction109

II.AnalyticalMethodsIll

A.FundamentalsofMolecularFlowsIll
B.EffectsofMolecularCollisions121
C.TheHeatFlowBetweenParallelWalls127
D.TheShockWave.134

III.TheMonteCarloMethod139
A.GeneralDescription139
B.ApplicationoftheMonteCarloMethodtoFlowProblems143

IV.GeneralApplicationtoComputers.146
A.PhaseSpaceandtheProbabilityDensity146
B.CalculationofMolecularTrajectories151
C.PresentationofResults165

V.PreliminaryStudies171
A.OptimumCellArrays171
B.TrialCalculationsfortheEquilibriumCase175

VI.TheHeatTransferbetweenParallelWalls179
A.ApplicationoftheMonteCarloMethod179
B.Results182

VII.TheShockWave192
A.ApplicationoftheMonteCarloMethod192
B.Results197

VIII.OtherApplications205
Appendix207
References207





ComputerExperiments

forMolecularDynamicsProblems

R.A.Gentry,F.H.Harlow,andR.E.Martin

UNIVERSITYOFCALIFORNIA,LOSALAMOSSCIENTIFICLABORATORY
LOSALAMOS,NEWMEXICO

I.Introduction211

II.TheComputerExperiments213
A.CalculationofParticleTrajectories213
B.BoundaryConditions214
C.InitialConditions217

III.ShearFlowExperimentswithNoninteractingParticles217
A.TheoreticalAnalysis217
B.AnalysisoftheComputationalExperiments219

IV.AnApproximateTheoryforSteadyStateConditions222
A.TheBGKEquation222
B.MomentsoftheVelocityDistribution225
C.SolutionoftheMomentEquations227
D.SolutionsforSmallValuesofU229

V.ComparisonofTheoreticalResultswiththeExperiments232
A.Determinationofco232
B.ExperimentalResultsforanInverseFifthPowerLaw236
C.ExperimentalResultsforanInverseThirdPowerForceLaw240

VI.Conclusion'243
References245





ComputationoftheStabilityofthe

LaminarCompressibleBoundaryLayer1

LeslieM.Mack

JETPROPULSIONLABORATORY,CALIFORNIAINSTITUTEOFTECHNOLOGY
PASADENA,CALIFORNIA

I.Introduction247
II.SolutionoftheLaminarBoundaryLayerEquations251

A.MethodofSolution251
B.DescriptionandOperationoftheProgram258

III.MethodofSolutionoftheCompleteStabilityEquations261
A.DerivationofEquations261
B.MethodofSolution266

IV.ProgramfortheSolutionoftheCompleteStabilityEquations275
A.DescriptionoftheProgram275

B.ThePrograminOperation279
V.SolutionoftheInviscidStabilityEquation.286

A.MethodofSolution287
B.DescriptionoftheProgram291
C.ThePrograminOperation294

Notation297
References298





SomeComputationalAspects

ofPropellerDesign

WilliamB.Morgan

HYDROMECHANICSLABORATORY
THEDAVIDW.TAYLORMODELBASIN,WASHINGTON,D.C.

and

JohnW.Wrench,Jr.

APPLIEDMATHEMATICSLABORATORY
THEDAVIDW.TAYLORMODELBASIN,WASHINGTON,D.C.

I.PropellerLifting-LineTheory301

II.TheoryoftheNonoptimumWake-AdaptedPropeller304
A.Introduction304
B.VelocityInducedbytheBoundVortices305
C.VelocityInducedbytheHubVortices306
D.VelocitiesInducedbytheHelicalVortexSheets307
E.ThrustandTorqueDevelopedbythePropeller311
F.IntegralEquationfortheCirculation312

III.TheOptimumModeratelyLoadedPropeller313

A.CirculationDistribution313
B.TheInfinitelyBladedPropeller315
C.TheGoldsteinFactor316

IV.TheoryoftheContrarotatingPropeller318
V.CalculationofInductionFactors321

VI.CalculationoftheGoldsteinFactor326
References330





MethodsfortheAutomaticComputation

ofStellarEvolution

LouisG.Henyey

BERKELEYASTRONOMYDEPARTMENT,UNIVERSITYOFCALIFORNIA
BERKELEY,CALIFORNIA

AND

RichardD.Levee

CONTROLDATACORPORATION,MINNEAPOLIS,MINNESOTA

I.Introduction333

II.TheBasicProblem334

A.TheDifferentialEquations334

B.TheBoundaryConditions337

C.TheInitialConditions338

III.TheDifferenceFormulation338
A.TheDifferenceEquationswhichApproximatetheDifferentialEquations.338

B.TheBoundaryConditions341

C.BoundariesBetweenRadiativeandConvectiveRegions341

IV.TheSolutionoftheDifferenceEquations341

A.TheVariationalProblem341

B.TheSolutionoftheLinearSystem344

V.ErrorControl346

A.SpatialVariationControl346

B.TimeStepControl346

References348





ComputationsPertainingtotheProblem

ofPropagationofaSeismicPulse

inaLayeredSolid

F.AbramoviciandZ.Alterman

DEPARTMENTOFAPPLIEDMATHEMATICSWEIZMANNINSTITUTEOFSCIENCE,REHOVOT,ISRAEL

I.Introduction349

II.ThePhysicalProblemandItsFormalSolution354

III.NumericalMethodsforaCompressionalPulse359
A.TransformationofthePathofIntegration359
B.AProgramforFormalOperationswithSeries361

C.TheCompleteProgramfortheComputer363

IV.AModifiedSolutionforaCompressionalPulse364

V.NumericalMethodsforanSH-TorquePulse374

VI.Appendix376

References379


	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page20

