
research  
a v ia t io n  
fa c i l i t y

B U L L E T I N  N O .  4

THE  NA TIO NA L  CENTER FOR ATMOSP HER IC  RESEARCH  
P. O .B OX  3 0 0 0  BOULDER.  CO L O R A D O  8 0 3 0 7
PHONE:  ( 3 0 3 ) 4 9 7 -1 0 0 0  TW X :  9 1 0 - 9 4 0 - 3 2 4 5  TELEX:  4 5 6 9 4  

FTS:  3 2 0 - 1 0 0 0  R e v .  3 / 87

The NCAR Electra: Overview and Summary of Capabilities
T h e  f o u r  e n g i n e  NCAR E l e c t r a  a i r c r a f t  ( s e e  F i g .  1) g i v e s  a t m o s p h e r i c  

s c i e n t i s t s  a l o n g  r a n g e  a n d  a l a r g e  p a y l o a d  c a p a b i l i t y  w h i c h  i s  p a r t i c u 

l a r l y  s u i t a b l e  f o r  o v e r  o c e a n  r e s e a r c h  a n d  f o r  l a r g e  s c a l e  t r o p o s p h e r i c  

c h e m i s t r y  s t u d i e s .  A b r i e f  summ ary  o f  t h e  E l e c t r a ' s  p e r f o r m a n c e  f i g u r e s  

a r e  g i v e n  i n  T a b l e  I .  RAF B u l l e t i n  No.  7 p r e s e n t s  i n  d e t a i l  t h e  i n f o r m a 

t i o n  n e e d e d  by s c i e n t i s t s  t o  f o r m u l a t e  o u t l i n e s  o f  r e a l i s t i c  r e s e a r c h  

f l i g h t s .

A 4 . 4  m boom on t h e  n o s e  e x p o s e s  i n s t r u m e n t s  t o  a i r  r e l a t i v e l y  u n 

d i s t u r b e d  by  t h e  a i r c r a f t .  M o u n t i n g  p l a t e s  a r e  u s e d  i n  p l a c e  o f  some o f  

t h e  c a b i n  w i n d o w s  a n d  on t h e  t o p  a n d  b o t t o m  o f  t h e  f u s e l a g e  f o r  o t h e r  

e q u i p m e n t  w h i c h  r e q u i r e s  e x p o s u r e  t o  t h e  a i r s t r e a m .  A c h u t e  i s  a v a i l a b l e  

t h r o u g h  w h i c h  m e t e o r o l o g i c a l  a n d  o c e a n o g r a p h i c a l  d r o p s o n d e s  may be  

d i s p e n s e d .  S e v e r a l  r a c k s  i n  t h e  c a b i n  a r e  a v a i l a b l e  t o  m o u n t  u s e r -  

f u r n i s h e d  i n s t r u m e n t s .  A c o m p l e t e  e l e c t r i c a l  d i s t r i b u t i o n  s y s t e m  p r o v i d e s  

115 V a . c . ,  4 0 0  a n d  60 H z ,  a n d  28 V d . c .  p o w e r .

(
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T h e  s t a n d a r d  r e s e a r c h  i n s t r u m e n t a t i o n  a b o a r d  t h e  a i r c r a f t  i s  q u i t e  

e x t e n s i v e  ( s e e  T a b l e  2 ) ,  i n c l u d i n g  s e n s o r s  f o r  t h e  m e a s u r e m e n t s  o f  mean  

a n d  f l u c t u a t i n g  c o m p o n e n t s  o f  w i n d  s p e e d  (H ,  v ,  w a n d  u ' ,  v ' , w ' ) .  O t h e r  

m e a s u r e m e n t s  i n c l u d e  a m b i e n t  t e m p e r a t u r e  a n d  p r e s s u r e ,  dew p o i n t ,  w a t e r  

v a p o r  f l u c t u a t i o n s ,  c l o u d  l i q u i d  w a t e r  c o n t e n t ,  a e r o s o l ,  c l o u d  a n d  p r e c i p 

i t a t i o n  p a r t i c l e  s p e c t r a ,  r a d i o m e t r i c  s u r f a c e  t e m p e r a t u r e ,  a n d  g e o m e t r i c  

a l t i t u d e .  A i r c r a f t  p o s i t i o n  i s  a v a i l a b l e  f r o m  an  i n e r t i a l  n a v i g a t i o n  s y s 

tem a n d  f r o m  a L o r a n  C n a v i g a t i o n a l  s y s t e m .  A i r c r a f t  a t t i t u d e  ( p i t c h ,  

r o l l ,  h e a d i n g ) ,  a n d  t h e  h o r i z o n t a l  a n d  v e r t i c a l  c o m p o n e n t s  o f  a i r c r a f t  

v e l o c i t y  a r e  a v a i l a b l e  f r o m  t h e  i n e r t i a l  n a v i g a t i o n  s y s t e m .  A n g l e s  o f  a t 

t a c k  a n d  s i d e s l i p  a r e  m e a s u r e d  on a b o o m - m o u n t e d  g u s t  p r o b e .  O t h e r  RAF  

s e n s o r s  s u c h  a s  v i s i b l e ,  i n f r a r e d  a n d  u l t r a v i o l e t  r a d i o m e t e r s  l o o k i n g  

e i t h e r  up o r  down a r e  a v a i l a b l e  on r e q u e s t .  C l o u d  a n d  p r e c i p i t a t i o n  p a r 

t i c l e  s p e c t r a  i n f o r m a t i o n  c a n  be o b t a i n e d  f r o m  s e v e r a l  d i f f e r e n t  R A F -  

s u p p l i e d  PMS ( P a r t i c l e  M e a s u r i n g  S y s t e m s )  p r o b e s .  T h e s e  p r o b e s  a r e  l i s t e d  

i n  T a b l e  2 .  T h e  E l e c t r a  i s  c a p a b l e  o f  f l y i n g  up t o  f o u r  d i f f e r e n t  PMS 

p r o b e s ,  e i t h e r  1 -D  o r  2 - D  p r o b e s .  T h e  s p e c i f i c  s e t  o f  i n s t r u m e n t s  f l o w n  

on a g i v e n  p r o j e c t  i s  g e n e r a l l y  a s u b s e t  o f  t h e  c o m p l e t e  i n s t r u m e n t a t i o n  

l i s t  g i v e n  i n  T a b l e  2 .  R e f e r  t o  o t h e r  RAF B u l l e t i n s  f o r  d e t a i l s  o f  t h i s  

e q u i p m e n t .  RAF a s s u m e s  r e s p o n s i b i l i t y  f o r  i n s t a l l i n g ,  c a l i b r a t i n g ,  a n d  

m a i n t a i n i n g  a l l  t h e  r e q u e s t e d  i n s t r u m e n t a t i o n .  C o n s i d e r a b l e  f r e e d o m  i s  

p e r m i t t e d  i n  m o u n t i n g  u s e r - s u p p l i e d  i n s t r u m e n t a t i o n  on t h e  a i r c r a f t .
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T h i s  i s  d e s c r i b e d  i n  d e t a i l  i n  RAF B u l l e t i n  No.  1 2 .  r a f  w i l l  s u p e r v i s e  t h e  

i n s t a l l a t i o n  o f  a l l  u s e r - s u p p l i e d  i n s t r u m e n t a t i o n  t o  e n s u r e  c o m p a t i b i l i t y  

w i t h  e x i s t i n g  RAF i n s t r u m e n t a t i o n  a n d  t h e  d a t a  s y s t e m ,  a n d  t o  s a t i s f y  a i r 

c r a f t  s a f e t y  r e q u i r e m e n t s .  T h e  u s e r - s u p p l i e d  e q u i p m e n t  m u s t  be d e s i g n e d  

t o  s a t i s f y  t h e  r e q u i r e m e n t s  o f  RAF B u l l e t i n  No.  1 3 .

D a t a  a r e  s a m p l e d ,  r e c o r d e d ,  a n d  d i s p l a y e d  by  an o n b o a r d  c o m p u t e r  c o n 

t r o l l e d  d a t a  s y s t e m .  T h e  d a t a  a r e  r e c o r d e d  on 1 2 0 0 1 9 t r a c k  1/2 i n c h  m ag

n e t i c  t a p e  a t  16 0 0  BPI  ( P E )  u s i n g  t h e  s t a n d a r d  NCAR f o r m a t .  ( S e e  

B u l l e t i n  No.  9 .  ) I n v e s t i g a t o r s  may h av e  t h e  o u t p u t s  o f  t h e i r  own i n s t r u 

m e n t s  r e c o r d e d  on t h i s  d a t a  s y s t e m  a l o n g  w i t h  t h e  s t a n d a r d  NCAR i n s t r u 

m e n t s .  S a m p l i n g  r a t e s  a v a i l a b l e  f o r  a l l  m e a s u r e m e n t s  a r e  1 ,  5 ,  50 a n d  25 0  

s a m p l e s  p e r  s e c o n d  ( s p s ) ,  n o r m a l l y  t h e s e  c h a n n e l s  h a v e  f o u r - p o l e  B u t t e r -  

w o r t h  a c t i v e  f i l t e r s  a t  c u t o f f  r a t e s  o f  1 ,  1,  10 a n d  50 Hz r e s p e c t i v e l y .  

T h e  s t a n d a r d  RAF " h i g h  r a t e "  d a t a  s e t  ( s e e  B u l l e t i n  No.  9 ) i s  s a m p l e d  a t  

50 s p s  a n d  f i l t e r e d  a t  10 Hz a n d  " l o w  r a t e "  d a t a  i s  s a m p l e d  a t  5 s p s  a n d  

f i l t e r e d  a t  1 H z .  S a m p l e  r a t e  o f  250  s p s  i s  n o r m a l l y  r e s e r v e d  f o r  i n s t r u 

m e n t  t e s t  a n d  e v a l u a t i o n  p u r p o s e s .  T h e  1 s p s  r a t e  i s  n o r m a l l y  u s e d  f o r  

v e r y  s l o w  r a t e  a n d  f o r  h o u s e k e e p i n g  t y p e  p u r p o s e s .

T h e  d i s p l a y  c o m p u t e r  m a k e s  a v a i l a b l e  8 c h a n n e l s  o f  t a b u l a r  d a t a  

( v a r i a b l e s  d i s p l a y e d  i n  a l p h a n u m e r i c  f o r m a t ) ,  s t a t i s t i c s ,  m u l t i v a r i a b l e  

g r a p h s ,  h i s t o g r a m s ,  p a r t i c l e  i m a g e s ,  e t c . ,  a t  v a r i a b l e  r a t e s ,  t h r o u g h  an  

e x t e n s i v e  v i d e o  d i s t r i b u t i o n  s y s t e m  t h r o u g h o u t  t h e  a i r c r a f t .  Two v i d e o  

h a r d  c o p y  u n i t s  a n d  a l i n e  p r i n t e r  a r e  a v a i l a b l e  f o r  m a k i n g  p e r m a n e n t  

c o p i e s  o n b o a r d .  T h i s  d i s p l a y  s y s t e m  i s  u n d e r  i n v e s t i g a t o r  c o n t r o l  u s i n g  a 

s u p p o r t  t e r m i n a l  w h e r e b y  a n y  o f  t h e  e i g h t  d i s p l a y  c h a n n e l s  c an  be m o d i f i e d  

i n t e r a c t i v e l y .  A v i d e o  c a m e r a  m o u n t e d  i n  t h e  c o c k p i t  d i s p l a y s  th e  f o r w a r d  

v i e w  f r o m  t h e  c o c k p i t  a n d  a w e a t h e r  r a d a r  d i s p l a y  ( A V Q - 1 0 )  i s  a v a i l a b l e  on 

a n y  o f  t h e  TV m o n i t o r s  i n  t h e  a i r c r a f t .  U s u a l l y ,  a c c o m p a n y i n g  E l e c t r a  

p r o g r a m s  i s  a q u i c k - l o o k  p o s t  f l i g h t  d a t a  p r o c e s s i n g  s y s t e m .  T h i s  

c o m p u t e r  s y s t e m  i s  u s e d  p r i m a r i l y  f o r  q u a l i t y  a s s u r a n c e ,  b u t  i s  a l s o  

a v a i l a b l e  f o r  l i m i t e d  d a t a  p r o c e s s i n g .

D a t a  t a p e s  g e n e r a t e d  d u r i n g  f l i g h t s  a r e  p r o c e s s e d  by  t h e  RAF D a t a  

M a n a g e m e n t  G r o u p  t o  p r o d u c e  s t a n d a r d  t a p e  a n d  m i c r o f i l m  o u t p u t s  c o n t a i n 

i n g  m e a s u r e d  a n d  d e r i v e d  v a r i a b l e s .  T h e  s t a n d a r d  p r o c e s s e d  d a t a  t a p e s  

c o n t a i n  10 o r  1 s a m p l e  p e r  s e c o n d  a v e r a g e d  d a t a ,  o r  b o t h .

A f r o n t - l o o k i n g  a n d  two s i d e - l o o k i n g  v i d e o  c a m e r a s  a r e  a v a i l a b l e  f o r  

f u r t h e r  d o c u m e n t a t i o n  o f  t h e  w e a t h e r  s i t u a t i o n .  A d o w n w a r d - l o o k i n g  c a m e r a  

i s  a l s o  a v a i l a b l e .

T o  d a t e ,  t h e  a i r c r a f t  h as  b e e n  u s e d  f o r  p r o g r a m s  i n  f i v e  c o n t i n e n t s ,  

i n c l u d i n g  A l a s k a ,  H a w a i i ,  a n d  v a r i o u s  l o c a t i o n s  a c r o s s  t h e  c o n t i n e n t a l  

U n i t e d  S t a t e s .

U s e r  P o l i c y

B e c a u s e  o f  t h e  s i z e  a n d  o p e r a t i n g  c o s t  o f  t h e  E l e c t r a ,  we m u s t  v i g o r 

o u s l y  e n d e a v o r  t o  make e a c h  f l i g h t  h o u r  a s  u s e f u l  a s  p o s s i b l e ,  a n d  p r i n c i 

p a l  i n v e s t i g a t o r s  w i l l  be e n c o u r a g e d  t o  p l a n  c o o p e r a t i v e  u s e  w h e n e v e r  f e a 

s i b l e .  In  t h o s e  p r o j e c t s  w h e r e  f u l l  u t i l i z a t i o n  o f  t h e  E l e c t r a  i s  n o t  

p l a n n e d  by  t h e  p r i n c i p a l  i n v e s t i g a t o r ,  t h e  A v i a t i o n  F a c i l i t y  w i l l  i n v i t e  

t h e  p a r t i c i p a t i o n  o f  c o o p e r a t i v e  i n v e s t i g a t o r s  t o  t h e  e x t e n t  t h a t  t h e y  c an
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be  a c c o m m o d a t e d  w i t h i n  t h e  p r o p o s e d  p r o g r a m  w i t h o u t  j e o p a r d i z i n g  i t s  

o b j e c t i v e s .  T h i s  me ans  t h a t ,  i n  some c a s e s ,  s l i g h t  c h a n g e s  o r  a d d i t i o n s  

t o  t h e  b a s i c  f l i g h t  p r o g r a m  may be s u g g e s t e d  by  an a s s o c i a t e  o r  s e c o n d a r y  

i n v e s t i g a t o r  t o  b e t t e r  m e e t  h i s  o b j e c t i v e s .

I n v e s t i g a t o r s  i n t e r e s t e d  i n  d i s c u s s i n g  a n y  u s e  o f  t h e  NCAR a i r c r a f t ,  

i n c l u d i n g  q u e s t i o n s  on s c h e d u l i n g ,  may c o n t a c t  t h e  C h i e f  o f  P r o j e c t  

M a n a g e m e n t  a t  ( 3 0 3 )  4 9 7 - 1 0 3 6 .

TABLE I
E l e c t r a  L - 1 8 8 C  S p e c i f i c a t i o n s

E n g i n e  P o w e r : 4 , 0 0 0  ESHP p e r  e n g i n e

W i n g s p a n : 99 f t  (30m)

L e n g t h : 105 f t  (32m)  (w/o n o s e

C a b i n  F l o o r  A r e a : 628  f t z  ( 58  iti )

E m p t y  W e i g h t : 6 5 , 1 1 7  l b  ( 2 9 , 5 3 7  kg)

Maximum G r o s s  W e i g h t : 1 1 6 , 0 0 0  l b  ( 5 2 , 6 6 5  kg )

Max imu m P a y l o a d  W e i g h t  L i m i t : * 2 0 , 8 8 3  l b  ( 9 , 4 7 3  kg)

Maximum L a n d i n g  W e i g h t : 9 5 , 6 5 0  l b  ( 4 3 , 3 8 5  k g )

R e s e a r c h  E l e c t r i c a l  P o w e r : 28 kVA

F u e l  C a p a c i t y : 6 , 5 2 0  g a l  ( 2 4 , 6 7 8  )

F l i g h t  L o a d  A c c e l e r a t i o n  L i m i t : 2 . 5  g

S e r v i c e  C e i l i n g  a t  1 0 0 , 0 0 0  l b  ( 4 5 , 0 0 0  k g ) : 2 8 , 4 0 0  f t  ( 8 , 7 0 0 m )

Max imum O p e r a t i n g  A l t i t u d e : 3 0 , 0 0 0  f t  ( 9 , 1 0 0 m )

T y p i c a l  R e s e a r c h  R a n g e  ( f u l l  f u e l  a t  t a k e o f f )

1 , 0 0 0  f t 1 , 5 2 0  nm

1 0 , 0 0 0 1 , 9 0 0

2 0 , 0 0 0 2 , 4 0 5

* A v a i T a b l e  f o r  c r e w ,  NCAR a n d  u s e r - f u r n i s h e d  e q u i p m e n t ,  a n d  c a r g o .

* * *
P l e a s e  N o t e :  T h e  f i g u r e s  q u o t e d  f o r  p a y l o a d ,  r a n g e  a n d  a l t i t u d e  a r e  m a x i -  

mums t h a t  may be r e d u c e d  due  t o  h i g h  t e m p e r a t u r e s ,  e x t e n s i v e  

I FR  w e a t h e r  c o n d i t i o n s  o r  o t h e r  f a c t o r s  t o o  n u m e r o u s  t o  l i s t  

h e r e .  E a c h  p r o j e c t  i s  p l a n n e d  a n d  e x e c u t e d  a c c o r d i n g  t o  the^ 

c i r c u m s t a n c e s  p r e v a i l i n g  a t  t h e  t i m e .  S ee  RAF B u l l e t i n  No.  7 
f o r  m ore  d e t a i l s  on E l e c t r a  f l i g h t  p l a n n i n g .

CABIN PRESSURIZATION ON THE ELECTRA
A i r c r a f t  a l t i t u d e C a b i n  p r e s s u r e  d i f f e r e n t i a l  

( c a b i n  -  o u t s i d e  p r e s s u r e )

5 , 0 0 0  f t 0 t o  5 . 1  "Hg

1 0 , 0 0 0 0 t o  9 . 2

1 5 , 0 0 0 5 . 3  t o  1 3 . 0

2 0 , 0 0 0 8 . 5  t o  1 3 . 3

2 5 , 0 0 0 1 1 . 0  t o  1 3 . 3



T a b l e  2

N C A R  E l e c t r a  N 3 0 8 D

A i r c r a f t  I n s t r u m e n t a t i o n  P a g e  1 o f  5

V A R I A B L E  MEASURED SYMBOL INSTRUMENT T Y P E

MANUFACTURER  

& MODEL NO.

C o m b i n e d  P e r f o r m a n c e  o f  T r a n s d u c e r  

S i g n a l  C o n d i t i o n i n g ,  a n d  R e c o r d e r

R a n g e  A c c u r a c y  ■te s o l u t i o n

A i r c r a f t  L a t i t u d e A L A T I n e r t i a l  N a v .  S y s . L i t t o n  L T N - 5 1 ±90° < 1 . 0  nm p e r  

f i t .  h o u r

0 . 0 0 1 4 °

A i r c r a f t  L o n g i t u d e ALON I n e r t i a l  N a v .  S y s . L i t t o n  L T N - 51 ±180° < 1 . 0  nm p e r  

f i t .  h o u r

0 . 0 0 1 4 °

A i r c r a f t  L a t i t u d e C L A T L o r a n - C  S y s t e m * A d v a n c e d  N a v 

i g a t i o n  I n c .  

A N I - 7 0 0 0

±90° 0 . 1 9  km 0 . 0 0 0 2 °

A i r c r a f t  L o n g i t u d e CLON L o r a n - C  S y s t e m * A d v a n c e d  N a v 

i g a t i o n  I n c .  

A N I - 7 0 0 0

±180° 0 . 1 9  km 0 . 0 0 0 2 °

A i r c r a f t  G r o u n d  

S p e e d

X V I , Y V I I n e r t i a l  N a v .  S y s . L i t t o n  L T N - 5 1 0 t o  400  

m/s

< 1 . 0  k n o t  p e r  

f i t .  h o u r

0 . 0 4  m/s

A i r c r a f t  V e r t i c a l  

V e l o c i  t y

VZI I n e r t i a l  N a v .  S y s . L i t t o n  L T N - 5 1 ±200 m/s ± 0 . 1 0  m/s 0 . 0 1 2  m/s

A i r c r a f t  T r u e  Hdg . THI I n e r t i a l  N a v .  S y s . L i t t o n  L T N - 5 1 0 t o  36 0° ± 0 . 0 5 ° 0 . 0 0 2 7 5 °

A i r c r a f t  P i t c h  

A n g l e

P I TC H I n e r t i a l  N a v .  

Re s o l v e r

L i t t o n  APD 

9 1 7 0 5 5

45 ° ± 0 . 0 5 ° 0 . 0 0 2 7 5 °

A i r c r a f t  R o l l  

A n g l e

ROL L I n e r t i a l  N a v .  

R e s o l v e r

L i t t o n  APD 

9 1 7 0 5 5

45 ° ± 0 . 0 5 ° 0 . 0 0 2 7 5 °

I n e r t i a l  P l a t f o r m  

H e a d i n g

PHDG I n e r t i a l  N a v .  
R e s o l v e r

L i t t o n  APD

9 1 7 0 5 5

45° ± 0 . 0 5 ° 0 . 0 0 2 7 5 °

* N o t  w o r l d w i d e  c o v e r a g e .



T a b l e  2

N C A R  E l e c t r a  N 3 0 8 D

A i r c r a f t  I n s t r u m e n t a t i o n  ( 1 )  P a g e  2 o f  5

V A R I A B L E  MEASURED SYMBOL INSTRUMENT TYP E

MANUFACTURER  

& MODEL NO.

C o m b i n e d  P e r f o r m a n c e  o f  T r a n s d u c e r  

S i g n a l  C o n d i t i o n i n g ,  a n d  R e c o r d e r

R a n g e  A c c u r a c y  R e s o l u t i o n

S t a t i c  P r e s s u r e PSW

PSB

V a r i a b l e  C a p a c i t a n c e R o s e m o u n t ,  I n c  

1 2 0 1 F

3 0 0  to  

1035  mb

±1 mb* 0 . 0 7  mb

S t a t i c  P r e s s u r e  

( c a b i n )

PCAB V a r i a b l e  C a p a c i t a n c e R o s e m o u n t ,  I n c  

1 2 0 1 F

6 0 0  t o  

103 5  mb

±1 mb* 0 . 0 7  mb

S t a t i c  P r e s s u r e PSFD O s c i l l a t i o n  F r e q u e n 

c y  ( d i g i t a l  o u t p u t )

R o s e m o u n t ,  I n c  

1501

3 0 0  t o  

103 5  mb

±1 mb 0 . 0 3 4  mb

I n d i c a t e d  A i r s p e e d QCW

QCB

V a r i a b l e  

C a p a c i  t a n c e

R o s e m o u n t ,  I n c  

1221

0 t o  

125 mb

0 . 7  mb 0 . 0 0 6  mb

I n d i c a t e d  A i r s p e e d QCG V a r i a b l e  

C a p a c i  t a n c e

R o s e m o u n t ,  I n c  

8 5 0 L - 2  ( p i t o t )  

1332D

0 t o  

125 mb

0 . 5  mb 0 . 0 2  mb

T o t a l  A i r  

T e m p e r a t u r e

T T F ,  TTB P l a t i n u m  R e s i s t a n c e R o s e m o u n t ,  I n c  

1 0 2 E 2 A L

- 6 0  t o  

4 0 ° C

± 0 . 5 ° C 0 . 0 0 6 ° C

T o t a l  A i r  T e m p e r a 

t u r e  ( D e i c e d )

T T F H P l a t i n u m  R e s i s t a n c e R o s e m o u n t ,  I n c  

1 0 2 D B ,  102CV

- 6 0  t o  

4 0 ° C

± 1 . 0 ° C 0 . 0 0 6 ° C

T o t a l  A i r  T e m p e r a 

t u r e  ( F a s t  

R e s p o n s e )

T T K P P l a t i n u m  R e s i s t a n c e NCAR D e v e l o p e d - 6 0  t o  

4 0 ° C

± 0 . 5 ° C 0 . 0 0 6 ° C

* A s s u m i n g  t r a n s d u c e r  i s  e x p o s e d  t o  < l ° C / m i n  r a t e  o f  t e m p e r a t u r e  c h a n g e .

( 1)  D e g r a d a t i o n  o f  a c c u r a c i e s  o f  c e r t a i n  s e n s o r s  c a n  be e x p e c t e d  when f l y i n g  t h r o u g h  v i s i b l e  

f - '  v i s i b l e  m o i s t u r e  o r  u n d e r  i c i n g  c o n d i t i o n s .



T a b l e  2

N C A R  E l e c t r a  N 3 0 8 D

A i r c r a f t  I n s t r u m e n t a t i o n  ( 1 )  P a g e  3 o f  5

V A R I A B L E  MEASURED SYMBOL INSTRUMENT T Y P E

MANUFACTURER  

& MODEL NO.

C o m b i n e d  P e r f o r m a n c e  o f  T r a n s d u c e r  

S i g n a l  C o n d i t i o n i n g ,  a n d  R e c o r d e r

R a n g e  A c c u r a c y  FR e s o l u t i o n

D e w p o i n t  T e m p e r a 

t u r e

DPB

DPT

T h e r m o e l e c t r i c  

H y g r o m e t e r
*

EG&G

1 3 7 —C 3 - S 3

- 5 0  t o  

+ 5 0 ° C

± 0 . 5 ° C > 0 ° C *

± 1 . 0 ° C < 0 ° C

0 . 0 0 6 ° C

A b s o l u t e  H u m i d i t y VL A L y m a n - a l p h a

H y g r o m e t e r

NCAR D e v e l o p e d  

L A - 3

- 4 5  t o  

+ 3 0 ° C

±5%** 0.2%

R a d i o m e t r i c  S f c .  

T e m p e r a t u r e

R STB

R ST T

B o l o m e t r i  c  

R a d i o m e t e r

B a r n e s  E n g r .  

C o .

O p t i t h e r m

- 2 0  t o  

+ 7 5 ° C

± 1 . 0 ° C 0 . 0 0 5 °

A n g l e  o f  A t t a c k A F I X L

A F I X R

F i x e d  Vane  

( S t r a i n  G a u g e )

NCAR D e v e l o p e d ±10° ± 0 . 2 °

( r e l a t i v e )

0 . 0 0 3 °

A n g l e  o f  S i d e s l i p B F I X T

B F I X B

F i x e d  Vane  

( S t r a i n  G a u g e )

NCAR D e v e l o p e d ±10° ± 0 . 2 °

( r e l a t i v e )

0 . 0 0 3 °

I n f r a r e d

R a d i a t i o n

IRB

IRT

P y r g e o m e t e r  

4 t o  45 nm 

( S i l i c o n  Dome)

E p p l e y

PI R

0 t o  

60 0  W/m

0 . 4 0  W/m2

V i s i b l e

R a d i a t i o n

SWB

SWT

P y r a n o m e t e r  

. 2 8 5  t o  2 . 8 0 0  |om 

( C l e a r  Dome WG7)

E p p l e y

PSP
0 t o

15 0 0  W/m

0 . 1 2  W/m2

U I t r a v i o l e t  

R a d i a t i o n

UVB

UVT

P h o t o m e t e r  

. 2 9 5  t o  . 3 8 5  jim

E p p l e y

TUVR

0 t o  

20 0  W/m

0 . 1 2  W/m2

* I f  R e l a t i v e  H u m i d i t y  i s  >11%.

* * W i t h  p e r i o d i c  b a s e l i n i n g .

( 1 )  D e g r a d a t i o n  o f  a c c u r a c i e s  o f  c e r t a i n  s e n s o r s  c a n  b e  e x p e c t e d  w h e n  f l y i n g  t h r o u g h  v i s i b l e

m o i s t u r e  o r  u n d e r  i c i n g  c o n d i t i o n s .



T a b l e  2

N C A R  E l e c t r a  N 3 0 8 D

A i r c r a f t  I n s t r u m e n t a t i o n  P a g e  4  o f  5

V A R I A B L E  MEASURED SYMBOL INSTRUMENT TYP E

MANUFACTURER  

& MODEL NO.

C o m b i n e d  P e r f o r m a n c e  o f  T r a n s d u c e r ,  

S i g n a l  C o n d i t i o n i n g ,  a n d  R e c o r d e r

R a n g e  A c c u r a c y  R e s o l u t i o n

G e o m e t r i c  A l t i t u d e HGM R a d i o  A l t i m e t e r S p e r r y  Rand  

R T - 2 2 1

0 t o  762m ± 1 .5 m ,  0 - 3 0 m  

±8m, 3 0 - 150m 

±5 3m,  

1 5 0 - 7 6 2 m

0 .  Im

G e o m e t r i c  

A l  t i  t u d e

HGME R a d a r  A l t i m e t e r S t e w a r t -

W a r n e r

0 t o  

2 1 , 0 0 0 m

± 9 . 7m 0 .  Im

C l o u d  L i q u i d  

W a t e r  C o n t e n t

LWC H o t - w i r e J o h n s o n -  

W i l l i a m s  LWH 

( C l o u d  

T e c h n o l o g y )

0 t o  

5 g/m

0 . 0 0 5 g / m 3

C l o u d  L i q u i d  

W a t e r  C o n t e n t

PLWC H e a t e d - w i r e P M S - C S I R O  

K i n g  P r o b e

0 to

5 g / m 3

0 . 0 0 6 g / m 3

I c e  D e t e c t o r R I C E A c c r e t i o n  o f  C l o u d  

D r o p l e t s

R o s e m o u n t ,  I n c  

8 7 1 F

0 t o  

0.5mm  

i n c r e 

m e n t s

0 . 0 0 0 5 m m

P h o t o g r a p h y VHS V i d e o  C o l o r  Can 

M i n o l t a  C a m e r a :  Mo< 

on J V C  B R - 6 2 0 0 U  VCF 

c a m e r a :  M o d e l  1CVK 

GE M o d e l  1CVK 5022)

n e r a s :  F o r w a r d - 1  

i e l  K 5 0 0 S .  Imag  

I .  L e f t  a n d  r i g  

5 0 3 2 E .  I m a g es  

( VC R.

o o k i n g ,  

e s  r e c o r d e d  

h t  s i d e ,  GE 

r e c o r d e d  on

Up t o  s i x  hoi  

r e c o r d i n g  (w/ 

p e r  c a s s e t t e

j r s  o f  

^wo v o i c e )

T e m p e r a t u r e ,  

M o i s t u r e ,  P r e s s u r e  

a n d  W i n d s

FGGE d r o p w i n d s o n d e  

s y s t e m *

T r a c o r ,  I n c . b e t w e e n  8 . 0  

km f l i g h t  

l e v e l  & 

o c e a n  

s u r f a c e

* A v a i l a b l e  t h r o u g h  s p e c i a l  a r r a n g e m e n t s .



T a b l e  2

N C A R  E l e c t r a  N 3 0 8 D

A i r c r a f t  I n s t r u m e n t a t i o n  ( 1 )  P a g e  5 o f  5

V A R I A B L E  MEASURED SYMBOL INSTRUMENT T Y P E

MANUFACTURER  

& MODEL NO.

C o m b i n e d  P e r f o r m a n c e  o f  T r a n s d u c e r ,  

S i g n a l  C o n d i t i o n i n g ,  a n d  R e c o r d e r

R a n g e  A c c u r a c y  R e s o l u t i o n

A e r o s o l  S p e c t r u m ASASP L a s e r  S p e c t r o m e t e r P a r t i c l e  

M e a s u r i n g  

S y s t e m s ,  I n c .

0 . 1 2  t o  

3 . 1 2  Mm

0 . 0 2 5  t o  

0 . 3 7 5  pm

( p r o g r .  w e i g h t e d )

C l o u d  D r o p l e t  

S p e c t r u m

FS S P L a s e r  S p e c t r o m e t e r P a r t i c l e  

M e a s u r i n g  

S y s t e m s ,  I n c .

0 . 5  to

45  pm

S e l e c t a b l e  

0 . 5 , 1 , 2 , 3 , pm

C l o u d  D r o p l e t  

S p e c t r u m

260X L a s e r  S p e c t r o m e t e r P a r t i c l e  

M e a s u r i n g  

S y s t e m s ,  I n c .

10 t o

62 0  pm

10 pm

C l o u d  D r o p l e t  

S p e c t r u m

200  X L a s e r  S p e c t r o m e t e r P a r t i  c l e  

M e a s u r i n g  

S y s t e m s ,  I n c .

20 to  

28 0  pm

20 pm

H y d r o m e t e o r

S p e c t r u m

200 Y L a s e r  S p e c t r o m e t e r P a r t i c l e  

M e a s u r i n g  

S y s t e m s ,  I n c .

3 00  t o  

4 , 5 0 0  pm

3 0 0  pm

C l o u d  P a r t i c l e  

S p e c t r u m  (2D)

2 D - C L a s e r  S p e c t r o m e t e r P a r t i c l e  

M e a s u r i n g  

S y s t e m s ,  I n c .

25 t o  

8 0 0  pm

25 pm

H y d r o m e t e o r

S p e c t r u m

2 D - P L a s e r  S p e c t r o m e t e r P a r t i c l e

M e a s u r i n g

2 0 0  t o  

6 , 4 0 0  pm

2 0 0  pm

( 1 )  D e g r a d a t i o n  o f  a c c u r a c i e s  o f  c e r t a i n  s e n s o r s  c a n  b e  e x p e c t e d  w h e n  f l y i n g  t h r o u g h  v i s i b l e

m o i s t u r e  o r  u n d e r  i c i n g  c o n d i t i o n s .



T a b l e  3

NCAR E l e c t r a  N308D  

S p e c i f i c a t i o n s  f o r  A i r  V e l o c i t y  C o m p o n e n t s

V A R I A B L E

MEASURED SYMBOL

INSTRUMENT

T Y P E RANGE

ACCURACY  

S h o r t - t e r m  

(<10  m i n )

(m / s)  

L o n g - t e r m  

( t  i n  h r s )

R E S O L U T I O N

UPPE R L I M I T  

FREQ UEN CY  

RE SP O N S E  ( H z )

W i n d  v e c t o r

h o r i z o n t a l

c o m p o n e n t *

U I ,  VI I n p u t  f r o m  

g u s t  p r o b e  

a n d  INS

0+ 100  m/s ± 0 . 1 ± ( 1 . 0 + 0 . 5 1) 0 . 0 1 2  m/s 10

W in d  v e c t o r  

v e r t i  c a l  

c o m p o n e n t *

WI I n p u t  f r o m  

g u s t  p r o b e  

a n d  INS

±15 m/s ± 0 .1 — 0 . 0 1 2  m/s 10

W in d  d i r e c t i o n  

h o r i  z o n t a l

WD I n p u t  f r o m  

g u s t  p r o b e  

a n d  INS

0 + 360 ° + C 0 T - 1 ( U I / V I ) — 10

N o t e :

* R A F  c o m p u t e d  w i n d s  a r e  a c t u a l l y  a c o m b i n a t i o n  o f  t h e  mean a n d  f l u c t u a t i n g  c o m p o n e n t s ,  i . e .  

UI = U T  + U I ' ,  when g u s t  p r o b e  i s  p r e s e n t .



Table 4

Typical L is t  of Parameter Display C a p a b ilitie s  
On Board the E lectra

Parameter Name Symbol

RAW INS Latitude (deg) ALAT
RAW INS Longitude (deg) ALON
A ir c ra f t  P itch A ttitu d e  Angle (deg) PITCH
A ir c ra f t  Roll A ttitu d e  Angle (deg) ROLL
Raw Dynamic Pressure (Wing) (mb) QCW
Raw Dynamic Pressure (Boom) (mb) QCB
Raw S ta tic  Pressure (Wing) (mb) PSW
Raw S ta tic  Pressure (Fuselage D ig ita l)  (mb) PSFD
Raw S ta tic  Pressure (Boom) (mb) PSB
Raw Total Temperature (Boom Rosemount) CC) TTB
Raw Total Temperature (Fuselage Deiced Rosemount) CC) TTFH
Dew/Frost Po in t Temp (R igh t, Top) CC) DPT
Dew/Frost Point Temp (R ight, Bottom) CC) DPB
Raw Lyman-alpha Hygrometer Output (V d .c .) VLA
Raw J-W L iqu id  Water Content (g/m ) , LWC
Raw PMS-King L iqu id  Water Content (g/m ) PLWC
Downward SW Irradiance (WG-7) (Watts/m ) SWB
Upward SW Irrad iance (WG-7) (Watts/m ) SWT
Angle of Attack (Gust Probe) (deg) AFIXL, AFIXR
Angle of S ides lip  (Gust Probe (deg) BFIXT, BFIXB
Corrected Dynamic Pressure (Wing) (mb) QCWC
Corrected Dynamic Pressure (Boom) (mb) QCBC
Corrected S ta tic  Pressure (Wing) (mb) PSWC
Corrected S ta tic  Pressure (Fuselage, D ig ita l)  (mb) PSFDC
Corrected S ta tic  Pressure (Boom) (mb) PSBC
NACA Pressure A lt itu d e  (m) PALT
Ambient Temperature (Boom Rosemount) CC) ATB
Ambient Temperature (Fuselage Deiced Rosemount) CC) ATFH
A ir c ra f t  True Airspeed (Wing) (m/s) TASW
A irc ra f t  True Airspeed (Boom) (m/s) TASB
Absolute Humidity (g/m ) (Therm oelectric, Top) RHOTD
Corrected J-W Liquid Water Content (g/m ) LWCC
Corrected Downward IR Irradiance (watts/m ) IRTC
Corrected Upward IR Irrad iance (watts/m ) IRBC
Attack Angle (Rosemount) (deg) AKDF
S ides lip  Angle (Rosemount) (deg) SSDF
Wind Vector East Gust Component (m/s) UI
Wind Vector North Gust Component (m/s) VI
Wind Vector V e rtica l Gust Component (m/s) WI
Wind Vector Longitudinal Gust Component (m/s) UX
Wind Vector Lateral Gust Component (m/s) VY
Horizontal Wind D irec tion  (deg) WD
Horizontal Wind Speed (m/s) WS
Distance East o f S ta rt (km) DEI
Distance North of S ta rt (km) DNI
Damped A ir c ra f t  V e rtica l V e loc ity  (m/s) WP3
Mixing Ratio (g/kg) MR
Ic ing  Detector (V dc) RICE
P otentia l Temperature CK) THETA
Equivalent P otentia l Temperature CK) THETAE
Relative Humidity ( I )  RHUM
S pec ific  Humidity (g/kg) SPHUM
V irtu a l Temperature CC) TVIR
V ir tu a l P otentia l Temperature CK) THETAV

* ★ ★

PMS probe derived parameters such as: concentrations, histograms, 
d ispersion fa c to r, l iq u id  water content, r e f le c t iv i t y  fa c to r, e tc . are 
ava ilab le  in real time.


