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During MPD experiments with t h e  IRD loop 
unsatisfactory op r t i o n  of the  expansion nozzle 
has been apparentfa'; thus although t h e  design 
Mach number a t  e x i t  was 2,3 t he  highest  value 
achieved i n  prac t ice  was 017F (reference 2). To 
remedy t h i s  t h e  nozzle was redesigned with a 30 
per cent l a r g e r  t h roa t  area and a fu r the r  s e r i e s  
of MPD experiments car r ied  out on 7 September 196h. 

Loop operating parameters during t h i s  s e r i e s  
were 

graphite element temperature : up t o  2550:~ 
gas stagnation temperature : up t o  1650 K 
channel Mach number : 0.5'5 t o  0.60, 
s t a t i c  gas temperature : 1500 t o  1600 K 
s t a t i c  gas pressure : 0.4 t o  0.8 a ta  
helium mass flow : 5.5 t o  9.8 g/s 
cesium seeding f r ac t ion  : 0.1 t o  0.2 atomic 

per cent  

The channel was i d e n t i c a l  t o  t h a t  described i n  
reference 2; the  main experimental differences 
were the  200'~ higher s t a t i c  gas temperature and 
the  s l i g h t l y  lower Mach number and flow velocity.  
Experiments s imi l a r  t o  those described i n  reference 
2 were performed. 

Open c i r c u i t  voltages of about 0.h x BW were 
observed a t  magnetic f i e l d s  between 0.2 and 1.0 
Tesla ( the  highest  with t h i s  magnet). Voltage-
current  cha rac t e r i s t i c s  enabled pas conductivit ies 
t o  be determined i n  the  channel. I n  most cases 
the  conductivit ies were within a f a c t o r  of t h ree  
of the  thermal equilibrium (Saha) value; t h i s  
seems good evidence f o r  t he  non-occurrence of 
extra-thermal ioniza t ion  i n  view of t he  uncertain- 
t i e s  introduced experimentally. Several exceptions 
did however occur, notably when the magnetic f i e l d  
s t rength  was reduced belo%? cne Tesla, f o r  example 
with B = 0.62T conductivit ies varying between 
0.5 and 8.0 mho/m were derived from the  voltage- 

current cha rac t e r i s t i c s  f o r  a case when the  Saha 

conductivity was 0.Jr5 mho/m. 


Several experimental d i f f i c u l t i e s  make these  
r e su l t s  d i f f i c u l t  t o  reproduce, and theref ore 
uncertaj.n. 

( i )  Eff ic ient  cesium recoverg has not yet  
been achieved consequently contl.nuous 
cesium in j ec t ion  is not poss ib le  and 
during the  seeding period considerable 
(and rapid) va r i a t ion  of the  seeding 
f r a c t i o n  occurs. 

( i i )  Highly conducting t h i n  f i l m  	a re  found 
on the  inner  surfaces of t he  channel 
a f t e r  the  MPD experiments. Analysis of 
t he  nature of these conducting films i s  
d i f f i c u l t  because of t h e i r  very thin 
nature. I n  view of t he  high pu r i ty  of 
the  main gas stream it appears l i ke ly  
t h a t  these  f i lms r e s u l t  from the  
materials  used i n  the  MPD generator. 

( i i i )  The present method of obtaining the 
experimental da ta  (feed out  of load 
voltages on a W recorder t r ace )  i s  
inaccurate a t  low voltages where the 
voltage current  curves a r e  important. 

Considerable e f f o r t  i s  cu r ren t ly  being made 
t o  solve these prcblems and f u r t h e r  MPD experiments 
a re  t o  be performed within t h e  near future.  Mod-
i f i e d  instrumentation, new cesium separation 
equipment and l i n e  reversa l  techniques f o r  
temperature measurement w i l l  be employed i n  these 
experiments. Direct  comparisons of wall  mounted 
electrodes and electrodes placed i n  the  gas stream 
w i l l  a l so  be made and a new expansion nozale w i l l  
be used. The progress t o  da t e  and these  new 
experiments u i l l  be reported a t  the conference. 

References 

1. 	 Lindley, B.C., Brown, R. and McNab, 1.3. 
MPD experiments with a helium-cesium loop. 
In ternat ional  Symposium on MHC E lec t r i ca l  
Power Generation, Paris  6-11 July 196h, 
paper 108. 

2. 	 McNab, I.R. Extrathermal e l e c t r i c a l  conductiv- 
i t y  measurements i n  a magnetoplasmadynamic 
generator. Nature, Vol. 20&, p. 275-276, 
17 October 196h. 

SEAM #6 (1965), Session: All

https://edx.netl.doe.gov/dataset/seam-6

