EXPERIMENTAL AND COMPUTATIONAL ANALYSIS OF FLOW-INDUCED HEAT TRANSFER T2,

3, %
S e
DETERIORATION IN SUPERCRITICAL NATURAL CIRCULATION LOOP - SERB (DST) £ e
:
Principal Investigator — Dr. Dipankar Narayan Basu (Dept. of Mechanical Engineering) 3 @ :
. . {3%_ &
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0020 1. Design and development of experimental facility for rectangular natural circulation loop with supercritical T
S CO, as the working medium and systematic experimentation to investigate the role of associated geometric
o 0015 and operating parameters on FiHTD. " 24
8 oo, 2. Transient and stability analysis with 1-D model to correlate the initiation of FIHTD with stability threshold. éz'z
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2 o005 3. Computational exploration of options to delay the appearance of FiIHTD and preparation of working-regime g Before F<'TD
maps to identify safe range of operating variables. §18_¥
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ety 0" Deliverables - Stability threshold and Guidelines for safer operation of sNCL. Study of role of buoyancy, friction 16_\
force and thermalhydraulic behavior of sNCL using steady state 3D simulation, 1-D stability code and Experiment ) ; , ; , :
investigation. T T T
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O o 5.1 Noteworthy achievements —
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1000 \\ 1. Observation of sharp drop of flow rate after FiHTD.
— 900 \. Hot leg Cold leg Hot leg Cold leg
® ol 2. prediction of onset of FiIHTD with the help of Non-dimensional buoyancy parameter and Reynolds number.
o BT F|HTD 3. Change of slope of friction factor from negative to positive demonstrating complete dominance of friction (kg/m)
o S force after FiHTD.
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Inclination angle () 4. Obtained general trend for buoyancy vs friction factor using power law.
1350
. Bu=0085f231 (kg/?:g 0.012 = = i
1200+ 2 IGO7_> 7 o i e, A Py .
R =0.946 N
1050- 583 SN Vi h R
o e
900 537 = \ o
5 | \ \\\\\\'\ i/f//r : » |
n0750- Hj;: & ,,MYf‘H‘TIn.‘ S e 1)
e ///”-‘H“,\\\\‘“,',‘,‘.I.I, »;///,:}
600+ ~ N 43 y ‘///// \\\\\\\\\ - S : _—— < ”///,Jf"

450 r r v r :
0.0150 0.0165 0.0180 0.0195 0.0210 0.0225
Friction factor (f)

> A

373
350




