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Abstract: The heat transfer in the pressurized water reactor (PWR) core, which is divided into six control volumes, is
investigated by stable single channel calculation and simulation. It is concluded that: 1) Temperature peak of fuel clad-
ding arises in the fourth control volume; 2) The maximum temperatures of the outer and center fuel pellets appear in the
fourth control volume; 3) The minimum departure from nucleate boiling ratio (DNBR) also appears in the fourth control
volume. These results suggest that the key of temperature monitoring should be in the fourth control volume in the
PWR operation. This phenomenon may provide a reference for the thermal design of reactor and the check of core tem-
perature.
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Table 1. The design parameters of pressurized water reactor core

= 1 EKEERETT 8%

TiH He A 2h 2 AHFGRRE R TR E A TR TRRLERL - BREHLEIE A
(! 1840 MW 32,600 t/h 288°C 3.8m 121 17 x 17
RSN R REMEFEEE BEMEFENGE  RRMERIEE RELSHEE ORI BE(E) EREIN0
265 9.6 mm 8.5 mm 0.55 mm 8.35 mm 12.5 mm 0.8 mm
P IRELGIER #OE BRI RE  FIRAR BIZAER T  HERERT  RHEERE R T ST
95%HH It B i 97.40% 5% 1.35 1.53 1.12 0.95

HEORA TR S H R HEESTE fr B 28 S DI ER W

ey Pk 15 HH G E
MR LRARIT TR LR R MARE  RWEARE  mEREces O
1.08 1.08 0.75 1 1.05 2200°C 16 Mpa
Table 2. Normalization of core power distribution (divide into six control body along the axial)
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Figure 1. The principle diagram of pressurized water reactor core®
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Figure 2. The flow chart of calculating process

2. WHEREREE

Table 3. The results of the stable single channel thermal calculation for pressurized water reactor core
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Figure 3. Temperatures of the each part in the pressurized water
reactor core
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Figure 4. The distribution of the critical heat flux density
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Figure 5. The distribution of DNBR
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