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Chapter 1 Course Overview

1.1 Introduction

This course is concerned with thermal hydraulic analysis ofthe nuclear heat transpoit system
(HTS).

Thermal hydraulic design of the process systems 1s covered in a separate course.
Design and analysis are tightly coupled.

The heat transport system (HTS) is of central importance since it is the interface between
the heat source and the heat sink.

Good HTS performance is essential to reactor integrity, plant performance and safety.

Herein, the scope is limited to the modelling tools used in thermal hydraulic analysis of the
HTS.
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This course is a systems level course, not a components level one.

Component modelling is limited to approximate models that are appropriate for systems
analysis.

Figure 1.1 provides an overview of the main concepts covered in this course and the
relationships between these concepts.

This course is primarily about the interplay the two main actors in hydraulic systems: flow
and pressure.

Local density and enthalpy determine the pressure.
Hence, thermal hydraulic system behaviour is largely determined by the simultaneous

solution of the equations that govern these four variables (flow, pressure, density and
enthalpy).
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1.2 Learning Outcomes
In each chapter the course objectives (learning outcomes) are set down.
The outcomes are meant to be a guide for the student and teacher alike.

The classifications in the objective statements refer to Bloom’s taxonomy [BLO71] for the
cognitive domain as given in figure 1.2.

The weight of each classification is
a = “must”
b = “should”
¢ = “could”
indicating the importance of the objective to the understanding of the overall course.
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The overall objectives for the course are as follows:

Objective 1.1 { The student should be able to explain the overall theme of the course
and relate the roles played by mass, flow, energy and pressure in
thermalhydraulic simulation.

Condition Closed book written or oral examination.

Standard 100% on definition and units, answer may be given using word
descriptions, diagrams or graphs as appropriate.

Related Overall concept map for the course

concept(s)

Classification |Knowledge | Comprehension | Application | Analysis | Synthesis | Evalu

ation

Weight a JI a a
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Objective 1.2

The student should be able to derive appropriate forms of the governing
equations, and develop a flow diagram and pseudo-code for a
thermalhydraulic system simulator from first principles.

Condition Open book.

Standard 100% on flow diagram and pseudo-code.

Related

concept(s)

Classification | Knowledge | Comprehension | Application | Analysis | Synthesis | Evalu
ation

Weight a a a a a
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Course Overview 1-6

Objective 1.3 | The student should be able to build a thermalhydraulic system: simulator
from first principles.

Condition Workshop or project based investigation.

Standard The code should work. Any programming language is acceptable.
Related

concept(s)

Classiftcation Knowledge Comprehension | Application | Analysis Synthesis | Evalu
ation

Weight a a a
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Course Overview 1-7

1.3 The Course Layout

Chapter 2 presents the general mass, energy and momentum conservation equations in very
genera) terms and proceeds to derive the common approximate forms used in systems
modelling.

Chapter 3 shows how to model hydraulic piping networks as a system of nodes connected
by links and elaborates cn the appropriate equation forms for these mnode-link
approximations.

Chapter 4, the equation of state is explored with particular emphasis on impiementation.

Chapters 5 and 6 cover numerical considerations.

Chapter 7 completes the picture by providing rudimentary heat transfer and hydraulic
correlations that are needed for the simulations.

Chapter 8 provides closure with a general look at some codes used by the industry.
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Figure 1.1 Concept map for the course
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Handout Master 12.5
Objectives in the Cegnitive Domain

Cpeiationaliting the Taxonomy of Oblectives in the Cagnitive Domain

Texonomk; Cotegories Verbsto Use Examples of Appropiate
and Subtategones n Objectives Content in Objectives
1.00 Knowledice Define Vocobuiory worgs
1.1 Knowlecion of soecifics Dhtinguish Definiticns
1.2 Knowledge of ways ond Acquire rocts
maans of deating with ident:ty Exaomples
specificy Recall Ccuses
1.3 Knowledge of univarsals ond Racognize Ralkatonships
abstroctions Principlas
Theores
200 Comprehension Trarsicre Meaonings
21 Tionsiation Giva in oNg’s own Somples
22 inferpretction words Canehusions
2.3 Exhapokation Mustrarte Consequences
Chonge implications
Resicte Effects
bxplain Ditferen] Views
Demonstrate Cefinttions
Sstimate Thecries
Corclucia Methods
3.00 application Apply Principles
Generalite Lows
Ralcte " Conciusions
Chooss Methods
Davelon Theores
Organize Absiroctionrs
sa Genondilzations
Restucture Procaciras
4.00 Ancilysls CcteQorize Siatementy
41 Angtysis of elements Distinguish Hypotheses
4.2 Analysis of reictionshiss identify Assumptions
A Analysls of cegonizohonot Recognize Arguments
principlas Dacuce Themas
Anctyze Poftems
Compare Bicaas .
5.00 Synirwasis Document Posttions
£.1 Production of o unique idea Write Prochucts
5.2 Procuction of a pian Tall Desigrs
5.3 Devivation of o set of abstroct Prockuce Pars
relations Onginate Objectives
Mcdify Solutions
Pian Cancepts
Develop Hypoihoses
Fornukate Discoveries
4.00 Evahuation Justity Opinlorg
4.1 Judgments in terms of intemal Julge AcCuracies
avidence Argue Corslstencios
6.2 Judgments in termns of extemal Agsess Prachticns
criterka Oecido Courses of oction
ApPproise Stonckands

Adaed from N 5 tAotfeuel W. Michoml. oo D. Kinrver. Instumentaton of Bloams and Kroftrchi's
HOrOmms 1or witng 60uCTNOnar abwcthet. PrychoiaQy in the Schools, 1969 &, 227 -231.

Figure 1.2 The cognitive domain.

DATEACH\Thai-HTS2\Overheadioverl wp8  January 19, 1998 19:13



	Chapter 1 Course Overview
	1.1 Introduction
	1.2 Learning Outcomes
	1.3 The Course Layout

	Figures
	1.1 Concept map for the course
	1.2 The cognitive domain


