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Design of Canned Motor Cooler of Main Coolant Pump for Integral

Reactor
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Abstract

The canned motor of main coolant pump for an integral reactor contacts with the
reactor coolant of high temperature and the coil of canned motor is a heat source.
Therefore the canned motor cooler has to be installed to prevent the coil temperature
from increasing above the allowable limit. The canned motor cooler is a heat
exchanger which is of the counterflow type with the component cooling water flowing
inside the four-way helical tube. The optimal flow rates of counterflow are

determined using the effectiveness of heat exchanger and the component cooling
water and the independent flow rates are 3.Om3/h, respectively. The calculated outlet

temperature of the component cooling water is 61°C. The inlet temperature of the
independent cooling water is 105C and the outlet temperature is 83C.
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1 Tube inner dia. d (m 0.0100
2 Tube outer dia. d, (M) 0.0140
3 Tube pitch or (M) 0.0180
4 Tube dia. pitch Py (M) 0.3030
5 Number of tum n 32
6 Angle (tan—1(py/ ™pd)) 0 (rad) 0.1845
7 Length per one tum | (m) 0.9683
8 Total length l; (m) 30.9868
9 Area per one tum A (m°) 0.0426
10 Total area A (m2) 1.3629
11 Flow rate in cold tube m°/h 3.0000
12 Flow rate in hot shell at high speed m°/h 3.0500
13 Flow rate in cold tube m. (ka/s) 0.8267
14 Flow rate in hot shell at high speed My (ka/s) 0.8176
15 Flow rate in hot shell at low speed my (ka/s) 0.1917
16 Temperature of cold tube at inlet T 45.0
17 Specific heat of cold water Cpe (J/kg/K) 4178
18 Specific heat of hot water Con (J/ka/K) 4184
19 Density of cold water D, (kg/m®) 992
20 |Viscosity of cold water (N s/m?) 0.0007
21 Velocity of cold water V. (m/s) 2.6526
22 Reynolds number of cold water Re. 40297
23 Thermal conductivity of cold water ks (W/mC) 0.6288
24 Prandt numbwer of cold water 4.3388
25 Nuselt number of cold water 200
26 Heat transfer coefficient of cold water N (W/m? C) 12572
27 Thermal conductivity of STS 321 ki (W/m C) 14.50
28  |Density of hot water D, (kg/m’) 965
29 |Viscosity of hot water (N s/m?) 0.0003
30 |Flow area of shell (n?) 0.0014
31 Velocity of hot water V, (m/s) 0.5934
32 Hydraulic dia. of flow area (m) 0.0060
33 Reynolds number of hot water Rey, 12012
34 Thermal conductivity of hot water k, (W/m C) 0.6850
35 Prandt numbwer of hot water 1.7469
36 Nuselt number of hot water 52.8
37 Heat transfer coefficient of hot water h, (W/m? C) 6024
38 Overall heat transfer coefficient U (W/m? C) 1087
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