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Abstract

Pressure drop calculation modules for KALIMER conceptual design has been
developed. The module is divided into seven sub-modules which were classified by fluid
characteristics of the coolant in the sodium cooled LMR fuel subassemblies. For each
modules, fuel bundle module includes Novendstern, CRT(Chiu—-Rosenhow-Todreas) and
CT (Cheng & Todreas) model and others were developed by using simple formulas of
sudden expansion and sudden contraction. A case calculation study was done using
design data of a KALIMER breakeven core conceptual design. As a calculation result,
total pressure drop in the LMR whole core was calculated as 0.495 MPa, which is in
the reasonable pressure drop range. The modules will be used for LMR whole core

pressure drop calculation in the core conceptual design with further improvements.
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Type 1 (Interior) D

Type 3 (Corner)

7 Y

D
‘LPin diameter

Type 2 (Edge)

S Lead
Wire diameter
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# 1. KALIMER Sids @A sh=4st A2 91
EEE
Input parameters Input Values
Mass flow rate of Soduim (kg/sec) 35.0
Inlet Temperature of Sodium (C) 386.2
Outlet Temperature of Sodium (TC) 530.0
Number of Inlet Nozzle 6
Average width of Inlet Nozzle (mm) 245
Average height of Inlet Nozzle (mm) 0.049.1
Diameter of Inlet stream section (mm) 80.0
Diameter of Lower Part (mm) 149.6
Diameter of Uppert Part (mm) 120.0
Length of Upper Part (mm) 300.0
Number of Pins per Assembly 271
Fuel Pin Outer Diameter (mm) 7.45
Fuel Pin Pitch (mm) 8.95
Wire Wrap Diameter (mm) 1.41
Fuel Pin Length (mm) 3534.0
Wire Wrap Pitch (mm) 206.2
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Physical Properties of Temp. (TC) Density (kg/m”) | Viscosity (kg/m - sec)

Sodium (Average) 458.1 842.33 2.566E-4
Velocity (m/sec) Re AP (MPa)

Orifice Part 0.20 2.10E5 0.052
Inlet Nozzle Part 6.10 5.46E5 0.053
Lower Part 9.22 2.36E6 0.019
Upper Part 2.64 1.26E6 0.055
Fuel Bundle Inlet 2.64 1.26E6 0.00064
Fuel Bundle Outlet 5.62 1.84E6 0.00365
Novendstern 5.67 64755 0.313

Fuel Bundle| CRT 5.76 65837 0.290
CT 5.94 72151 0.296

Total Pressure Drop

0.495
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