
C. STEADY STATE TEMPERATURF: PROFILES 

The base l ine  heat source design employs a Carb-I -Tex 500/502 

graphi te  heat sh ie ld .  

employ a superalloy, v ib ra t ion - i so l a t ion  metal sleeve between the  heat 

sh i e ld  and thermoelectrics and which consider POCO graphi te  f o r  t he  

heat sh ie ld .  These various combinations have been thermally analyzed 

f o r  both beginning-of - l i fe  (BOL) normal operation and launch time 

(9  months after BOL) normal operation a t  steady state conditions in s ide  

the  RTG. I n  addition, t he  launch phase was s tudied  f o r  two malfunction 

conditions - open c i r c u i t  and normal load  e l e c t r i c a l  operation, both 

with a n  RTG i n t e r n a l  vacuum t o  simulate l o s s  of f i l l  gas a t  launch. 

Alternate designs have been considered which 

An 85 node thermal model of t h e  hea t  source was constructed, as 

shown i n  Fig. I V - 5 ,  f o r  so lu t ion  with a d i g i t a l  computer code. The 

model i s  a 10' p i e - s l i c e  from one-half of a hea t  source, s ince  circum- 

f e r e n t i a l  and a x i a l  symmetry can be assumed. 

Material  p roper t ies  are handled by the  code as constants;  values 

used are given i n  Table I V - 3 .  

675 watts per RTG. 

loading of t h e  capsule - 755 watts. 

The a c t u a l  thermal f u e l  loading w i l l  be 

For conservatism, t h i s  ana lys i s  assumed complete 

Results of t h e  code runs are summarized i n  Table I V - 4 .  The use 

of a metal sleeve around t h e  hea t  s h i e l d  adds 50 t o  150°F t o  a l l  hea t  

source temperatures, and a Carb-I-Tex hea t  s h i e l d  r e s u l t s  i n  tempera- 

t u r e s  about 70°F higher than with a POCO graphi te  sh ie ld .  

t i v i t y  of gas contained within t h e  generator changes with t i m e  due 

The conduc- 




