FINAL EXAM
                                     June 12, 2008
1. A vertical tube in a high pressure water boiling channel has the following characteristics :
p = 6.89MPa
D = 10 mm
L = 3.66 m
T = 204 oC
Using the Biasi and CISE-4 correlation, 
(1) find the critical channel power for uniform heating at G = 2000 Kg/m2s.
   (2) If the axial heat flux profile of chopped cosine shape given as,
q"(z) = 1.4xqavg"xcos{k(z-LH/2)},  where k = 0.45753 ft-1
obtain CHF.
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2. In a reactor shown in the left figure which has 3 rectangular subchannels where the outer diameter and pitch of rods are 0.45, 0.65 inches, respectively, the uniform heat flux of each rod and system pressure are 55.56 Btu/ft2-sec and 1000 psia. The fuel length is 12 ft. Assume the homogeneous flow and the coolant inlet enthalpy be 511.9 Btu/lbm.

   The pressure drop(including the local losses in inlet, exit and spacer) though the core is 22.8 psia. But DH of two surrounding channels is half of that of the center channel. Calculate the ratio of inlet flow rate in each channel.  Note that Kinlet = 1.0, Kexit = 0.7 and Kspacer = 2.7 .

3. Answer followings with English;

  (1) show 3 examples of characteristics of two-phase system

  (2) describe the application of CFD in two-phase problems

  (3) reason why the boiling is powerful heat transfer process

  (4) micro-pumping

  (5) definitions of 3 components of equilibrium

  (6) brief description of boiling process

  (7) show 3 examples of forces acted on bubble

  (8) isobaric bubble dynamics

  (9) Taylor instability

  (10) pressure effect on CHF

(11) Leidenfrost point

(12) forced convective vaporization

(13) 3 mechanism of boiling transition in subcooled and low quality region

(14) countercurrent flow limit (CCFL)
(15) Tong-F factor

(16) effect of mass flux on CHF in forced convective flow

(17) show 2 examples to measure CHF

(18) frozen droplet model to determine PDO heat transfer coefficient

(19) show 2 examples to measure the void fraction

(20) flow quality 

(21) drift-flux parameters

(22) application scopes of HEM and two-fluid model

(23) virtual mass force

(24) procedure to determine the void departure point

(25) mass and heat analogy

(26) definitions of Sc and Sh

(27) non-condensable gas effect on condensation

(28) show 2 example to promote the condensation

(29) difference between the Moody and the Fauske models

(30) characteristics and merits of linear and volume scales    

                            -  Good Luck,  my folks !!! 
