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HIAT TRANSTIR AND HEAT GENERATION
A. General

1) The study of haat transfer i3 concerned with the dstalls
of the rats of flow of heat energy batween bodiss. It Bas boen stated that
haat will flow between two bodias Lf cne i3 at a higher tamperature, but
ior design purpcses it L3 also important to know how fast the process will
ocour. The three basic categories of hoat tansfar are:

e conduction
e convection
o radiatica

@) Conduction is direct tranaference of heat by molecular
impact. When a part of a metal bar is beatad, -doahnntua_nmmu
beated vibrats mcrs and more rapidly, collida mare vigorcusly with thair
mtqhm.ndmuttsmoo!muwmm. A good sxampls of
eméucucuumnawofhutupaapoamuncot!nummw

your fingsrs.

(1) Hsat transfer by ccavecticn i the transfer of thermal
mrbythonoﬁmdnnmdmzubmbuu. Thera are two ganaral
categories of convecticn, callad natursl ccavection and forced convection.
Natural convection takss place bacause the density of the heatad fluid is
less than that surrcunding it and a5 a result it rises, This can be seen on
an automcbile on a hot summer day. The alr touching the metal surface is
heated by conduction and convectica cuTents are set up, resulting in a Trans~
far of heat away from the surface. Forced convection occurs when tho
fluid motion s caused by some factor other than the density difference,
suzh as pumps or fans. For forced convection the sffect of the different
. fluid deasities usually has little significance. A good sxample of con-
vection b e cperatica of 3 soffss persslater, wiich raas oa nalusel
circulation,




CORE PERFORMANCE
4. Hec. Transfer and Heat Generation {coat.)

o of steam generator volume for making steam and, finally,
superheat will ccowr and tha stoam out-

results in a decreas
superheating. Thae result i3 that lsss
lot temparaturs will bo lower.

3 Decrsasing fsedwater temnemniue causes steam genemnator
outlet temparature to &oOp.

What happans to tho staam outlet temperaturs if the plant load i3 recucad (n =
a controiled manner from 100% to 50%? Whan load 18 reduced, tha feedwatsr .
flow will decrease significantly. The effact of this is that the same heat
sourcs volume i3 available to heat consicdambly leas secondary procass
fluid. This results in more spacs belng available for superheating and a re=

sulting highar steam outlet tamperature. R

i sl

o  Load or foedwatar flow reducticns result i aa increasa in the = 5
steam gererator outlst tamperaturs, excapt at low powar levels. 9

The reactor coclant in & FWR system i3 kept under pressure to prevent bulk
botling In the core. Inthe case of an almcrmal transient, whers this fos~
sure is lost and some stsam is genarated In the core, how will we know 127
We will see a large Increase in leval @ the presaurizer until pressure is
built back up above the saturation value corresponding to the tampernature
in the core. The stsam bubbles will then condensa, and the level will drep

back down close to its normal value.

s

= Problen =

o The secondary side of a once-through steam generator has 3 net ' e

> value of 3500 n’. AL the time cof a plant trip, the following FR

* Cpaiaiasial Cheracierisucs appiied 1o the steam Generator:
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