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2014 Design
Å16 sectors 
Å3 OB + 2 IB 

segmentsper 
sector

Å6 BMsper 
segment
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AIM OF THE WORK
Development of a global 
thermal-hydraulic model 
of the EU DEMO tokamak

composedof several
modules

1st module
Breeding 

blanket cooling
loops

HCPB

WCLL
HCLL

DCLL
4 different BB 

concepts:

2014 HCPB OB 
Breeding 

Module (BM)

HCPB cooling system

2 independent circuits

Manifolds

Breeding zone with m
cooling plates (+ 2 caps)

n first wall 
channels

MODEL

ÅGeometricaldata
Å# of FW channels
Å# of CPsin BZ

Å# of cooling channelsin 
CPsand caps

ÅCoolantand material
properties

ÅCorrelations for Nu and f

Ribsin the 
front part of 
FW channel
lead to higher
pressure 
drop but
enhanceheat
transfer

Component Parameter Value

FW channel

Length (side) 649.6 mm

Length (front) 1120.5 mm

Cross section 13.5×13.5 mm²

Bending angle 93.75°

Wall thickness
(side)

2.625 mm

Wall thickness
(front)

5.375 mm

Cooling
plates

Length 1431 mm

Cross section 5×2.5 mm²

Wall thickness 1 mm

BM cap

Length 1431 mm

Cross section 13.5×6 mm²

Wall thickness 1 mm

Manifolds

Length 2270 mm

Cross section(inlet) 413×274 mm²

Cross section
(outlet)

�‡200 mm

Component Load Value

FW

FW surfaceload 300 kW/m²

Nuclear+
Breederunit loads

976.5 kW

BZ + caps
Nuclear+ 

Breederunit loads
4,7288MW

Effect of the coupling between 
the countercurrent channels �Æ
higher temperature variation
with respect to the uncoupled 
case

CONCLUSIONS
ÅTransient model of the EU DEMO HCPB BB 

cooling loops developedusing an object-oriented
modular approach
ÅCheckedagainstsimple steady-state cases
ÅCan be usedto test alternative cooling concepts

or loop configurations


