NE459.765
Advanced Nuclear Heat Transport

Spring 2008  Bldg 32 Rm 109,  Tue(10:00-11:50) / Thu (11:00-11:50)                                 

Instruction :
Instructor: Prof. Goon-Cherl Park

Office: 32-213             


Phone: 880-7210,  Fax: 878-6745

Office Visiting Hours: MoWe 3:30pm-5:30pm 


E-mail: parkgc@snu.ac.kr

Web Page Address: http://nuthel.snu.ac.kr/
· T.A.  : Su-Jong Yoon (Rm#31-207 / 880-8339 / paper80@snu.ac.kr)
Text/References ;
1. R.T. Lahey, Jr & F.T. Moody, “The Thermal-Hydraulics of a Boiling Water Nuclear Reactor,” ANS, 1993

2. J.G.Gollier, “Convective Boiling and Condensation,” McGraw-Hill Book Co, 1972
3. A.E.Bergles, et al. “Two-Phase Flow and Heat Transfer in the Power and Process Industries,” Hemisphere Pub. Co. 1981

Prerequisites :   System thermal engineering (3rd grade) or like classes

Coarse Description : 
Advanced nuclear heat transport phenomena are based on the two-phase flow which is extremely complicated and non-equilibrium. However, the precise understanding of two-phase flow is important to design the system and analyze the safety in industries including nuclear power plants. Thus, with bases of system heat transfer in the undergraduate class, in-depth study for two phase flow technology and boiling heat transfer will be implemented. Practice will be applied in nuclear power plant design and nuclear accident analysis. Especially it approaches a more practical field like a sub-channel and critical flow analysis. Moreover the state-of-art technology for two-phase flow measurement will be introduced.
Class Objective :
1 To gain an understanding and appreciation of the principles and mechanism of bubble dynamics.
2 To understand the behavior of two-phase flow and interrelationships of its important parameters. 

3 To develop skills necessary to effectively analyze and model the two-phase flow and the boiling heat transfer including condensation.

4 To learn the design and measurement of the thermal-hydraulic experiment.

5 To visit integral test loop of ATLAS and discuss with experts. 
Classroom Conducts :
Active student participation is encouraged and highly expected. Students are responsible for attending all classes except very special reasons, and for reading assignment prior to the class.
The class is implemented by 2 hour lecture and 1 hour paper presentation by students in a week as schedule.

Each student should make one more questions during the presentation, which is mandatory and will be accounted in grading. The answering by the presenter will be accounted in grade also.  
Examination :

There  will  be only a  final  exam  covering  reading assignments, homework and lectures. The exam is closed-book and in-class exams.  Students are, however, allowed to bring and use one letter-size study paper for the exams.
Grading Policy :
Class attendance                      (10%)
1 question per 1 student during presentation (30%)
· Questioning by audience

· answer of presenter
Report and Homework                  (30%) 

Final Exam                           (30%)

                          Total                  100%        
Both curve-based and score-based grading systems will be used for semester
grades (whichever comes better for you will be your grade).

	95% and above
	A+

	94% - 90%
	A0

	89% - 85%
	A-

	84% - 80%
	B+

	79% - 75%
	B0

	74% - 70%
	B-

	69% - 60% 
	C

	59% - 50%
	D

	below 60%
	F


    [paper presentation]
Paper presentation will be evaluated based on the degree of his understanding of the paper and the preparation of materials. So the reading of 3 more papers which are related to or based on the study of the paper are strongly recommended. The questions will test his understanding of the basic knowledge on the paper and be accounted in grading as well as the correctness and answering skill of the presenter’s response. 
Homework :
Homework assignments must be submitted on their due dates. 50% late penalty per day will be applied to the late homework.  Each assignment will be due on the same day of the following week, if its due date is not announced.  

Report :
Reports should be submitted by an e-mail to TA and also forward to professor.

Grade :
Student’s performance-related information, including homework, exam scores, and semester grade, will not be e-mailed. If you would like to know your final exam score or have any question about your grade, you can see me during my office hours before 6/17. Your semester grade will be available from the university web site on the date that SNU sets for students to be able to access to their semester grades. 
Exam :
There will be no make-up exam at all so that you must take exams on the exam days.  There will be no excuse for not taking the exams or coming to the class late. You are not allowed to use a cell phone for any purpose during exam, nor to share a calculator with your friend. You must use your own calculator during exam. Cell phone must not be used for any reason.
Lecture Contents :
I. Introduction

II. Bubble Dynamics (Ref. 1)

(1) Fundamental Mechanism

(2) Nucleation Criteria

(3) Bubble Growth Dynamics

III. Boiling Heat Transfer (Ref. 2)

(1) Pool Boiling Heat Transfer

• Pool Boiling Regimes

• Burnout in Pool Boiling

(2) Forced Convection Boiling Heat Transfer

• Burnout in Forced Convection Boiling

• Post-Boiling Transition Forced Convection

IV. Two-Phase Flow (Ref. 3)

(1) Basic Definition

(2) Drift-Flux Model

 (3) Two-Fluid Model

  (4) Subcooled Boiling Model  
(5) Two-Phase Pressure Drop
V. Mass Transfer and Condensation (Ref. 2)

(1) Mass Transfer

(2) Drop/Filmwise Condensation
(3) Parametric Effects on Condensation

VI. Critical Flow (Ref. 1)

(1) Equilibrium Model

(2) Non-equilibrium Model

(3) Parametric Effects on Critical Flow

VII. Two-Phase Measurement (Ref. 3)

(1) Scaling of Two-Phase Flow

(2) Void Fraction

(3) Vapor Velocity

(4) Pressure Drop

Class Schedule :
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