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RESULTS 1

ABSTRACT INTRODUCTION

The thermophysical calculations on the RITM-200 | | The heat released in the reactor as a result of | | The analysis of the coolant velocity across the fuel  to boiling crisis, hence endorsing the recommen-
reactor unit is conducted to ascertain the pos- the fission reaction takes place in several forms. assembly through the different fuel element di- dation of the neutronics calculations which pro-
sibility of optimizing the fuel element diame- | | These include the release of heat as a result of | | ameters show increase in average coolant velocity = posed increase in fuel diameter to optimize fuel
ter without compromising the thermal constrains. the kinetic energy of fission neutrons, as well as | | with increase in fuel element diameter.The veloc- campaign. Fig. 4 below shows the result of the

These calculations included temperature distri- | | from gamma rays of rapid fission, from gamma ity profile of the various fuel element diameters  boiling crisis on the various fuel element diame-
bution profile of the fuel rods at various fuel di- rays and rays generated during the decay of fis- demonstrates a linear relationship with fuel ele-  ters between 3.9 to 9.9 mm

ameters, average coolant velocities and critical sion products and, possibly, from neutrino radia- ment diameter.
heat flux for nucleate boiling crisis analysis. It tion [1]. Since these various forms of heat gener- 2 A

is demonstrated from the results achieved that ation are carried out by radiation particles, their dmm 39 49 59 69 79 8.9 f H_L.--""" N

. . . . . . 15 ; o N,
an inverse relationship exists between the fuel energy turns to be Weak.er.led in various ways, vm/s 204 222 248 289 356 484 L R N
rod diameter and the maximum fuel temperature. | | which leads to the deposition of their energy in R N AL R S UR
The average coolant velocity is observed to be di- | | different places [2]. The thermophysical calcula- Table 1: Coolant velocities at different diameters 2 ] e e N
rectly proportional to the fuel rod diameter at a | | tions conducted in this article takes account of the ' 054 Ll e L = = 1T TN
constant flowrate of G =9.38 kg/s. It is also deter- neutronic calculations already performed on the The application of the Thom’s correlation was Bz o
mined that decreasing the fuel rod diameter be- RITM- 200 reactor unit [3]. used in the evaluation of the boiling crisis in S S Iudﬂl I
low 6.9 mm which is the design fuel rod diameter In this research, we consider several analysis of the various fuel element diameters. The results —---39mm  —-—49mm  seeen59mm ———69mm

will lead to boiling crisis. the thermophysical properties of the fuel, thus: showed that boiling crisis will occur in the fuel el-

ement diameters less than 6.9 mm. This result im-  Figure 1: A graph of Dependence of heat flux on the
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y : P Y slies that increasing the fuel diameter willnotlead ~ fuel assembly section

water reactor, departure from nucleate boil- tion profile,

ing, Thorium-uranium fuel cycle, Uranium- e (Critical heat flux for nucleate boiling crisis
plutonium fuel cycle. analysis,

CONCLUSION

e The heat transfer calculations conducted on

NUCLEATE BOILING RESULTS 2 @el,(?ode o Fuel the RITM-200 reactor unit showed that the

temperature of fuel increases as the fuel el-

In preventing the occurrence of heat transfer cri- N P

T ) C . . o : ement diameter decreases. This can be ex-
sis in the reactor unit which is moderated and . T l | lained from the fuel burnuo which is in-
cooled with water, the critical heat flux is deter- K j g A : 5 ersely proportional to diame}:er
If?mefdl . Aﬁ; (}’ ﬂIedr'ath " Cl‘ltlcgl o cfll UX};CO hle)at +“”} slten i, “‘h} o Heat flux [« --------- | e [t is also established that the coolant veloc-

tx tor all tuel diameters under study thus be- ity is proportional to the fuel element diam-
tween 3.9 — 9.9 mm with interval of 1T mm is de- : : - ~ / y 15 p1Op

Figure 2: Dependence of the duration of the nuclear

eter which implies that increasing the fuel el-
ement diameter will lead to a higher heat re-

moval by the coolant from the outer surface
of the fuel clad.

e There will be no boiling crisis as a result of
heat removal from the system.

termined. When , it implies that fuel element at fuel lifetime on the diameter of fuel rods with different
that diameter will experience some sort of heat dispersion fuels

transfer crisis. The critical heat flux calculation
is determined from the equation below [11]:

Boiling
Crisis
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Figure 3: Temperature distribution profile.
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