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Abstract - Experimenta investigation was carried out on the CHF(Critical Heat Hux) under downward
flow condition in narrow rectangular channds simulating subchannd of platetype-fud for JRTR(Jordan
Research and Training Reactor). The experiments covers the license requirement of the research reactor.
Two test sections used in this study simulate full scade subchannds for fisson moly uranium target and
platetype-fud, respectively. From the experimenta results, the parameters affecting on the CHF are
investigeted. By using experimental data, the existing CHF prediction models were evauated. Findly, the
goplicability of correlations were analysed to predict CHF in the narrow rectangular channe under the
downward flow condition.

Key words : research reactor, critical heat flux, downward flow, narrow rectangular channe
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Table 1. Test section geometry

Test section Typel Type2

Channel width (Z,,, mm) 44.6 66.6

/ Heated width (Z;,, mm) 40.0 62.0
—— Uy | e | 2
i Channd length (L, mm) 182 640

Fig. 3. Schematics of test section
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Table 2. Major measurement instruments with uncertainties

Parameter Mesasurement instrument Mesasurement uncertainty
Mass flow rate Coriolis mass flow meter 0.25 g/s
Coolant & wall K-type thermocouple 0.66 K for coolant
temperature 1.89 K for wall
Pressure Pressure transmitter 0.8 kPa
Differential pressure Pressure transmitter 0.8 kPa
Power Power meter & Shunt 057 kw
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Table 3. Test conditions

Flow direction Downward flow
Heat input (KW) 9 ~ 190
Heat flux (kW/m2) 538 ~ 4026
Mass flux (kg/m2s) 91 ~ 2739
Inlet coolant temperature (C) 37 ~ 80
Outlet pressure (kPa) 120 ~ 224
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Table 4. Applicable conditions of CHF prediction models

CHF prediction model Channel geometry Flow direction
Downward flow
Kaminaga et al. correlation[3] Narrow rectangular channel &
Upward flow
Hall and Mudawar correlation[6] Tube Upward flow
Kureta and Akimoto correlation[7] Narrow rectangular channel Upward flow
CHF Look-up table[8] Tube Upward flow
Table 5. Error statistics of CHF prediction models
CHF prediction model Avg. error RMS error
Kaminaga et da. correlation[3] -1.41% 19.85%
Hall and Mudawar correlation[6] -4.61% 29.18%
Kureta and Akimoto correlation[7] 26.90% 43.39%
CHF Look-up table[§] 36.21% 56.49%
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