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FOREWORD

This Appendix contains plots of selected pressure measurements as a function of time from

1p	 the initial fireswitch (FS-1) activation. These plots were prepared from digital data obtained

from the analog-to-digital converter for all 27 tests where meaningful operation was achieved,in

•	 order to assess the combustion stability or instability characteristics of the combustor. The plots

start at FS-1 + 1.10 seconds, which is the approximate time that the LOX/TEA + TEB ignition

occurs. This hypergolic propellant combination is used as a combustion source to ignite the

LOX/RP-1 propellants. Test data is plotted until well after the test shutdown switch (FS-2) in

order to show pressure decays during the shutdown transient. Information contained in these

plots are identified below:
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PLOTTED PARAMETERS

PC-3 Chamber Pressure

POJ LOX Injector Manifold Pressure

PFJ RP-1 Injector Manifold Pressure

DPO LOX Injector OP (POJ-Pc-3)

DPF RP-1 Injector OP (PFJ-Pc-3)

DPO/Pc DPO/Pc-3

DPF/Pc DPF/Pc -3

•
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û
OI

I
,

}

0
I

0

...._.....; ...i.. _.	 _	 ._....^..._..__..^.... t _.....	 _.. _	 ..:.
CY

u
i 1 j ^

^

1

i
^l

r

1
I

j
1 ^ I

m

I

I i	 i

u:

•

1 -i	 i

i

1
I

vr

1	 i	 +

I

_..._ _	 . __	
f

..	 ....	 ... ..	 .........	 ... {........_
'

...	 }	 _ 1 .^ 1.	 ..	 1

cc
n

_._._: ......:......:..._.:.__i. -	 - -
i

.......:.. ..._	 _	 - _.__:....__.

1 l C

....	 ....._.-.	 . ....	 :.._^ ..... _ _ _ 	 _

.
i

T'

I

(D
U
(17

m c
117
m

I
W
Q
Z

Z C
O

¢^
cr tn
=^w0

^- Ln N
U Cr ^
WW =

Z LLU v' r -

^-^ - o
cz

WC
.—I C=
C= a_ o
U - O
UoW

m

r
MU ° Z
M ° r

0I w
C:jCr LLJ

►-O
U LL. ° Z

_ p W In to

c C-- CL
0
u

.W- rW-

WN

L
- or

Li pZ (t

Q

2 2 S Q C

(L cLdda

U u

^	 d a

L^Ol-oc^O1a_acDdo
aaa o o o o

•

9

•	 1

(VISd) 38nSS3ed
OOZE	 OOBZ	 00 ► Z	 OOOZ	 005:	 OOZ!	 008	 OO ►	 0 0

g Z	 Y'Z	 U•C	 y-1 c 1	 d'u	 • u	 u u	 r
OlIn	

u-

3c^SS3bd

OOY:	 OGZI	 ODD1	 OD8	 005	 cot	 007	 0	 OCZ-

0- N 1.1 v V: c

A-6



' _	 I	 1 !	 if	 I

1

3	 .._:._ :..
I

_.	 ......	 _	 1.

IE 1 I

o

I

. I I
N

..........
i

0
r

^ I ^

I

It

' I	 -

a	 , I

I	
I

T. I	 .

1

r
t

,

1	
:.

1

_.

. . t.
:....__...

I 1

_...... 1........ ...	 ..^_	 ...... _	 . _.. _

..

....... _._	 ..	 _t...........	 .:..	 ' .._	 . 	 _........	 ...	 1..._	 ..	 ..^	 ..	 .:	 ...
1
•

..... :.	 -.	 I.
_.

C

1 •

0z0
v
W

rn ^*
to
Ln w

N Ozz
o .-

u^

CC
z ^
a w
CD

f^

O

H-Lo N

Ww =

Z W N MN Or y
L2 OCz

WOf — —
J CL
CZ CL o
L-)
LO W r
m e z

5Z r

LOS o
w

CD of w m
.-• O Q
U L.r_ o z

U Ctf -

- Ow n	 v
w W

o ^d
0
U
h

L CL
U p
zrt

LU Q

U uo a

v o 0- a a c
aadooao

I UISC 1 381SS3bc

t9	 09S	 NY	 o0 ►	 ozz	 Dtz	 OSl	 02	 0 0

g • 5	 d' ► 	 u I,	 c It	 i s	 y	 e u	 u u	 a u-
D?:tl2 3b"SS38,

OZ;	 D8	 Dr	 0	 ot-	 08-	 021-	 091-	 ooz-
td?Sd1 3Y^SS3ad t1^3C

A-7

O — N m < •L W



z
0
W

f W

N o
z

zC
:_ V)

cc

c
^ W

O ^

O
f-UJ ^
U CC
WW
^^ y
Z W a) h
— Z ° o

Cl
LLJ O= .-

CL
CZ CL	 oU	 p
Ef)w	 r
MU m Z
^Z r
(O	 o w

O Cf w
C:) c

ULi o z
U CC	 r-

_ OW n
^ 0:: CL

J
n

a rc
o
Li p
zrt

LU Q

r

fulShc 3b!^SS3bd
t9	 09S	 OB ►	 OOt	 Dzz	 Otz	 091	 09	 0

I 14 	I 	 ^

i ...:	 I
°
e

^ ...... _.	 .:.. ^	 .i	 ....	 ; ..	 .	 1.	 ..	 ..	 ...	 .:.

I
-

f } o

1 -j }5

1}
1 1

CD
CD

r I

I.

N

.... .:..	 ._	 ..	 r	 .... ......i...... .i	 .....y...:. . :...	 ...y
11

........	 .:

!

....	 _I _
r

......r.......... 	 ... i ......
'	 1

.....:	 .i. r......
r

^.
N

un

I Ii
.....	 .,._	 _ I1. ..	 '._	 .._y

m

I ^	 r N

1

I	 '

I

m

i

r

'	 •i

I
m

>n

......:......r_...^...... - _^

......:......:...._i...... .....	 .....	 _... _.. _	 -....... - -	 - --	 _ - N
t

• i

_	
..

1

i I q

i ^.. :	 ...

7

2 G ¢ C G
	 •

(n to UJ to V)
aLA- a- aa

U L`
a d

U° LL^ L L 0CL a a o o a o
9'S	 t	 U-t	 c t	 r o	 t	 0	 u u	 o

tl21 ^Y^ C ^^

093	 091	 ODv	 OzE	 Otz	 09I	 08	 0	 06-
(d:Sd) 3bnSS3bd

O -- N ^1 Q 7 0

A-8



ldtsd) 3NnSS38d
OOZE	 OOBZI

00 ► Z	 OOOZ 0091	 OOZ1 008 00 ► 0 0
o

w
- I 1 N V7

e I
^_. U

W

rn

6 _ m •
...._ ....:. 	 ..:.... ..:	 .	 .

m w

). _
z	 Cl

a m o^
_(n

o V)
_.^_......._.....t ... ..: . . 1 ...._ ;....:...: i .

o 0..
a
'i

....r..:...........
......	 ..r...._....

:.._ ..	 .

w._.._..._.....
Lu

m ZW o m

^
.."

...........

'. -___._ ..E......

...........

Q
- - --

.

-

_

- -

--cr-
..._. -.._	 ..- _ .

.... . .. ...... ...... :

^
CD

O

U) W	 I	 r-...... ............. '.....	 _ _	 .. _
ED o z

.._.: ......:.... .. _	
_... - ...:.

- - _

Z	
Y

-
-I

I U)Q.. .. ..:..
'

_

W

°_ ACC w m
_._.._:......... .. ^_ ^o0=

LL-

- m oW
MQ- 

:__......_.... . .. ....	 ..
W

1

1 i

LA_
CL r

....	 ....... i..,

Z It

I

_ -	 ....... _. _.....:... o

N
N
•'

¢ ¢	 I......

I

......	 _...
-

1	 - .............----	 ---	 - - -
__...._ ^

_	 _
N LO V)a d a d

._.-....:...;	 ..1.
..^_.__..._._...y' I.	 :_.... .......

__

t..._:.._s
1.

... ......{

1

_._._.	 I
...

-
O d C

a	 o IL o1 ILcLo(Ldaaa
9 Z	 t Z D Z	 9.1 Z11	 8'0 ► '0 0'0 ► •p-

CL a (L o 0 0 0

OI1G^ 3bnSS3 cTT
o— N m	 x 0

(T
OD ► I	 ODZ1

T---^
O001	 009 009	 DO ► OOZ 0 On-

[biS8)	 3anSS38d bi73C
-

A-9

f^



OOZE OOBZ 00 ► Z 000Z 0091 OOZI	 ON	 00 ► 0 0
0

N

.. .	 . r .... ..... i

I
...

u m

0

^... _
i I N

CD

_. ........... ....: ....._ ..
m

;....	 .. .._.....;_...' ... .....5.... r

r

:

_	 ... ......... ........ ....:. ...
-

m
r

...:	 __^
CD

LO

..... }	 _ ..4.

1
....._ ..	 .....^.......

!
._..	 .^....

I
.. .;....... ...	 ^....	 ....	 _..	 i

I• i
1 i .._.^ 1

1 1 0

......_....._..._ .....__._...

f

I1`

^

1

I I I fm

i

CD

N

-

i
.T_.:._.. ....-^_.^.^j... ..

1 ^

f i	 i

m

1

I

}

I
t

' I

V)
O

O
U
W
N

m
I

W
^ C

Z
Z C
O

ac
o^

i,--L

U CC
WW =

ZW

Q —
WCC ^ =
J IZ
Qa o
L-) ^ c

COW r
MU a z

=)Z Oi Y

U-) cr_
CD

W
Q W .'7

Q --:i

C__) U- C Z

UCC - —
W

In Ln

z ^^

L)
W

W a

o

r
Li p
zrc

MQ

2 G Q M cc

W {; V; {; baac.o.a.

U U
m	 I I_^ o
c^oLLd ata d a o o= o

•	 1

t

( d I Sd ) 3d ISS368

I'Z	 1'Z	 u 	 !d - 1 	 6 "^	 tl-U	 7-U	 u 	 7-U-
olldr 3r^ss3ar	 ^

107I	 OOZI	 0001	 006	 OOQ	 G0 ►	 002	 0	 002-
(bISdI 38nSS.tld tl:130

O — N M f Z C

A-10



Idts3l 3anss36d
cost	 00111	 OOZI	 000!	 009	 009	 0011	 C-Z	 0

i t	 c:	 u:	 o u	 o u	 v-u	 c-U	 U"u	 41U-0u" 3jrsn4,

08Z	 OtZ	 ODZ	
CGISd; 3L ^ozi 	

0e	 o ►	 0	 0,-

cI	 ^ ^

_	 ^	 I	 I	 I	 I	 I

o s

i

1 I

m

.:.	 ... ......	 ....:.

I

m

_	 .._..._ ....- I ... I*C  _

r

_. ....	 ..
,._ 1	 I4L _ f

I
f	 I I ,

0
Ln

1
,

n,

I

I -	 I

f

...i__ .:... :...... j
I
....:.....:.. _	 I

1	 I	 -

I	 I	 -

;... _.....t.._..._ . _	 .	 _	 ......-

m

• I	 I I N

t	 : -

1	 I
I

N
NI

.. I
_...	 ....
..__....:........_ ..

._.. :...._^..... -

......:..	 ...^......:.._.
._..	 ..	

_

....	 ............	 ..........	 .	 _.^......:
'.	 ..

1

i 
1	 ;

•

to
O
z0
U
W
to

m e
N	 I

m W

z
z c
O

¢	 .-

^ W

o

Q'ÔU-) In
UOf C
WW =

►^^ m O
Q

wOf
JQ
CL CL-
Li
Cf0 W ^	 r-
mU m z

=DZ ° r
cn¢ IT

° W
CD ()f W m
—o C-

0  z

- O W v'v'

z
0

n

CL
r

u° oZ
U

LD e

Q ¢ 2

h a; ^; ^; ^On.aada

U U

d d
en	 0

U- O ,r O 1^
U O a- L L d Cd^ d 0 0 0 O

A-11



[ d [ Sd 1	 3af'SS3ad
009	 001, Ocz 0 0

D09: OD^l	 0021 D001	 008 0

w	 N
I i o_

€ I 1 I m w
1

cl

_.	
r

o
` c_.......	 ' .	 ....	 ..	 ...L	 ,. of

eq.	 _........ II o O
cn

i
I._.:

_...: _.. ^.^... ::
r

I z..... .	 :......:	 . W m

LO

LJ

.._	 _....	 -	 ..:._..^	 _.:.._.
[ _ -  ¢JtZ	 r

_
:. ..:.......

...I

Q a_	 O- i
Li	

O	 i

- MW
Z1 C7,

.

_..

I

Cl) Q

11
m O ^ W

i O C

Ii

..... i	 ..

1

....

•^

^... . 1.1..[	
to	 t!J

CD

1

..	
I I 1

i...

.... W	 CL

:
^.

.. ...- N r

u ot	 C...., •I- rt
1 , lu

1 ^ •
I	 I

.....

•	

m

1J._..	 _........... `.	 y

i

1

i
,

s	 _	 ►
_

N

1 ..._...
-	 - -	 — -

1 ¢¢
y I

_ - a a d d d

.....:....I..	 .._.. - L)

j	 I LL (L IL o 0 0 0

y . i	 2• , 8 0	 gk e^c^aoD' i y

0og	 par
OvZ09[

00D	
OeESdI	 36asS3cd 1r:130

06 C
06

A-12



(81Sd)	 3an9S36d
0091	 OD ► I OOZI 0001 008	 009 001 ON 0 c

n
_ V7I

1 o
^ 1 •I U

^ I rn
_	 m

e............° _... _ ..............._. _.. j zm	 o

_:. ....:.....i. ..	 ..:..
—

Cc

Lu

CD	 O

—a.. ......
I	

....._. .... }

IT:.. . mzw o m
crf fi

._...
f LaJ CC

.....^..._..L...,....:....: _..I I ^:
::: o .

crJCZ..._	 .:.......:.. . CECL	 CD

^	 I

Lo LLJ

^
V

..

I

d'
m	

W

LLJ	 co

U Li	 CM	 Z
_...i._..'__-._ ...... a .	 .........

I
a .	 ....	 .. - . - .q

CD	 LW	 uj

1 , I I	 I I
v^

I

O

=rcCD
i

LU

m

-

0
N

.-........	 ..............:.._i........... -	 - _ _ -	 _	 -

' CY
N

_..^.._.._.....^ . -
i

i	
1

I

m	 an.dad

. ...:....:	 .

I p

0 a ad C a

2	 I	 0•I 9.0 9.0 ♦ '0	 Z•D 010 Z•0- ♦ 	 0-
add0o0o

DI tld	 3d^SS3L+ d ° - " m	 0 m
r

095	 08 ► COo
18IS81 3NnSS36J d1^3C9i

08
+
C OB-

A-13



IUISd1 38rSS3b,d
0091 00 ► I 0021 0001 C0G	 005 CO ►	 002 0 c

0

Zo
E

I
•

W
In

q ^. 0
.c	 . 	 .:. ..._.	 .	 , 	 ...	 .:	 ...: z._.:	 .:..	 ..	 .. .._._ :...	

I

_. .....	 _ .. m z ¢
m o	 .-e I
- ^

.. . ................. ......	 _	 _	 . ;..	 ^.........:_...:.. CL.. ._ ._..	 ... ._..i......i..._....... 7 _..

^

n ......:......:....:	 :._..»....:	 ...:...... .^. :..	 :.....J ...._	 _ i ....	 _	 ..	 ..	 1 ..	 ^.._...... .. i	 ..
N

N	 F-
•9 ^ I i t ^^ m o

I
Zw Q

I I ^ I
=

►.•.	 m	 o
....	 ...........:..	 _ :..... ...._

i ¢

Ujft:	 r-_._
J CL

0
_

Qd	 o
r u	 o
- Low

.._:...... . ...... ;.	 .. - ML-)
.0	 .. i fn Q 

........._:	 ..:	 .. .. :...... ......	 .	 ..	 ... .. .. ..^	 ..	

.I

..: ,

m

O
^	 W

o
.................f .' . = ~ 	°ozu LL

I....:____._...._ ....:_..........._:.....:.. _.._	 :
°rr

W Wq I ^N CL

I.
"

CLc u

,

I

i' Z 
IL......:.	 .^..	 ...	 _..... ..	 ... m
lV,^

i

N

r.. _..._.. _	 .. __.. ..:.....:... ...:.....:... _.. ,

m a(L(LI.d

..._°....r.... >	 ..........

tI -
t G-

-»otLr-
G- u- r-
G- c a o o c o
o - N m • n mB'Z	 ►	 Z 0•Z 9'?	 Z'?	 B'0

I	 ^L 3a^SS3^^
►	 0	 0'0

095	 08 ► GD ►
GtlISdI

o
S3ad3a	 tl1^305(

G6	 0 0;-

A-14



IdISd)	 3ensS38d
OOZE OoGz co tz 0002	 005; OOZI 008 cot

0 0°

N fn
co

j z

111 LJ

F
- i I f u^

E LP rn

—	 Ln

.. _.. cr7. ` i
R

;...^ W

E o O
- F— Ln

a .: U CC o
- CDWW

7... i. _. ! Z wI
I r

cr

.

wW
J C=

U') W	 r-
.....^.. i	 ... ... i.. ..:	 : ....... I .I

; mUI ,^	 W
^Q o

....	 i......

1

I	

..

o

z
^	 w

€
r ^

U^V)I( :...._...° ....:.......... L:
NON ^
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APPENDIX B

TIME SERIES, AMPLITUDE AND FREQUENCY EVOLUTION, AND
POWER SPECTRAL ANALYSIS OF CHAMBER PRESSURE

FOR ALL UNSTABLE-COMBUSTION TESTS

B-1
RFT/F 13.1ary -n -FM	 11112/91



i
B-3 Thru B-5 Foreword

B-6 Thru B-8 Data From Test No. KFN7-DOl -1J-004

B-9 Thru B-11 Data From Test No. KFN7-DOl -lJ-014

B-12 Thru B-14 Data From Test No. KFN7-DO 1 -1 J-018

B-15 Thru B-17 Data From Test No. KFN7-DO1 -1J-019

B-18 Thru B-20 Data From Test No. KFN7-DOl -1J-021

B-21 Thru B-23 Data From Test No. KFN7-DO1 -1J-022

B-24 Thru B-26 Data From Test No. KFN7-DO1 -1J-025

B-27 Thru B-29 Data From Test No. KFN7-DOl -1J-026

B-30 Thru B-32 Data From Test No. KFN7-DO1 -1J-027

B-33 Thru B-35 Data From Test No. KFN7-DO I - I J-028

B-36 Thru B-38 Data From Test No. KFN7-DO 1 -1 J-029

B-39 Thru B-41 Data From Test No. KFN7-DOl -1J-030

B-42 Thru B-44 Data From Test No. KFN7-DO1 -1J-037

B-45 Thru B-47 Data From Test No. KFN7-DOl -1J-038

B-48 Thru B-50 Data From Test No. KFN7-DO1 -1J-039

B-51 Thru B-53 Data From Test No. KFN7 -DO 1 -13-040

INDEX OF TEST DATA PLOTS

Page No.

Note: See Foreword (next page) for explanation of information contained in the 3 plot set for
each test.
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FOREWORD

Unstable operation was observed during 16 of the 27 valid tests conducted during the

ROCCID validation test program. For each of these unstable tests, the following information is

contained in this appendix:
a

(1) High Frequency Chamber Pressure Transducer playback of the pressure amplitude versus

time prior to and during the observed unstable combustion event. Sample format for this

plot is as follows:

4

I	 O
0.00	 1.25	 2.50

_ o

N O
O N

O

O

1n
CL

_, o

LL o

a '

I
0

o
N

O
O
M

O

O

3.75	 5.00	 6.25	 7.50	 8.75	 10.00

L

i IME (5L C-) 	 (10-2)

Time Scale in Seconds '100
t

Pressure Amplitude as Measured from PCHF1 Transducer
in PSI\100 (Note: 0.0 Represents Steady State D.C. Value)

RP MM17.1a5-Apps
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(2) Power Spectral Density (PSD) analysis of the high frequency pressure amplitude recorded

signal. Sample format for this plot is as follows:

T:- - fl_-._J L--- rC- . ^.._- 1A IL.:-L.

4P

0
0.0 15.0	 30.0	 45.0	 60.0	 75.0	 90.0	 105.0	 120 0

Frequency (Hertz/100) of the
Pressure Amplitude Signal

v

R"MM13.105-„pp.	 B-4



(3) Power Spectral Analysis of the high frequency pressure amplitude signal. Sample format

for this pot is as follows:

to

i&

Time Interval of Test Over Which Individual
PSD Time Segments are Included

Test No.

Time Interval for Each Segment

O	 SPECTRA OF PCHF1 (PSI)	 19 SEGMENTS

o	 FS1.1 4 [o FS1.1.5 sec
p	 XFN7-007-1J -004
r1	 SEGMENT TIME- 5.000E-0

DAMPLITUDE -	 100
F / SEGMENT-	 200.

DH / SEGMENT-	 63.2

Effective Bandwidth
N

O

O
O
N

Individual PSD Time
N °	 Segment

1 •

_ O
N ^

(n

Z O
20'
O

C

O	 >	 --
C)	 JCi•

°-4.0	 —2.0	 0.0	 2.0	 4.0	 6.0	 8.0
FREQUENCY (HZ) 	 (103 )

Frequency (Hertz/1000) of the
Pressure Amplitude Signal

[(Pressure Amplitude @ a Given Frequency? / Bandwidth) / 10
to

10.0	 12.0

APr/F0213.105-App
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w

U

O
b

CTS

O
r,

G

O
G

O

r^

I

i0

a

B-19



L7
a

T_
V
n

LL

}

N
Z
W
CD

J
Q
Q

UW
a

0

Q

O

O
C)

t1;
O

O

r

O
O
l^

O

Ln

•

O

O
o0T

O

O

O
O
lD }

UZ
LL:

O C)W
rr:n

Q LL

v7:	 EC 	 a0V,	 c0T

iZH/ LES SliNri) 0

0
0N

B-20



Ir

t

E
rt

F
CL

u
a

C

L
L
C
d

i

w

0
r.

0
Ln

cv

0

L9
N

cD

V
0

O
O
O

Ln

m

O
O
u^

U
W
C!7

T) W
r^ 2:

m H

LnN

0
0

S LE	 0,9E	 9'Eti	 0.0	 5 E ; -
	

0 gEl—
	 C LE-

( Eon)	 (ISd)	 .^H:Dd

B-21



Zwf
:f

U
a

w
0

a2
U
LJri

O

N

O

0

0
cc

M
O

O

LD

O N
Q
}
U
Z
W
D

O OW
N Q

L-

Cu O

N	 I

w
m o
c-u 000Lo000

•vN *i
-^, In^N

(,^ o
-^L. I u u u n

	

I c^^ zz	 I	 I

	

I..--.-www	 I
- 0 2:cz

^- Z) 0 LD
^- 0	 w w

0Z Lnvi
^— I W J

-Zo2:0 11 w Q LL
LLYU7000 I

I

1

I
I

I	 I

I	 I

1

II

I	 I	 j

1

j

17
0 , OET	 O'OOT	 0,09
	

0,09	 O'0t7 O*OZ	 0 * 0 1

( EOT)
	

=H/ (2**511 ^gi n) ^J

B-22



A

0

z
LJ0
J
C

U
l:J
C.
U7
Of-
Da

0

0

C)

0r,

0

0
m ^
0

0

^n

0
0
cfl }

U
z
w
D

o°w

Q ^

0
0M

O
^n

v
oolvo;	 EOti	 20;	 cOl

(	 C''S SlINn) S

B-23



E
R
L
C
C
L
Q

0
4
f

C
r
L
c
c
c

0* OS	 O" OE	
O' OT	

0,0 (ISd) o 0 Od	

0 0E

( 20i)

O
0

0

0'OS-

Ii

9

N

O

U

D
D

n

U
W

Lr)

n w

r H

C)
Ln

N

Ln
N
c^

4

0

B-24



O

LO

O T

c

Ln

Z
Wf
LL,

Ln

O ^

U
Z
LuD

rn

rn
a

N
LL
S
U
Cl.

aO

a

U
W
El
Ln

O'OZI	 0,001	 0,09	 0,09	 O'Ob
( ti0ti)	 ZH/ fE* *SlINn) 9

a

O

N

0

Q
O OZ	 0*01

O

CU
u m
a) O
N

W
Cl O O lD
m O O000
r+	 . Q ('U (Tl
+ Ln Ln
N

cn O
Li	 1	 N	 Q	 II	 II

W 1-

O 7 2: Z Z
i+^ — WWW

Ql 	 :D LD L0
N O W W

0Z unln
.^ I W J
+ r^ 2 0-
-^ZO2:0 LL. WQL 2
LL Y(n000

I

le

O

0

O

m

O

O

O

B-25



CL

LL
S
U
a

U-
0

M
z
w
0

J
Q
Q
1-

U
Wa
0
Da

0

0
rn

N
O

O

C)

O
m

O

c-^

O

O
t-06

0
Oj

0

O

O

O

U
z
W

O ^
W

Ln cc
v L-

E01	 20;	 t0ti	 00^

(ZH/ ' OOS SlINN) 0

O

B-25



OE-	 O'Ob-
0'=:	 0 0	 0	 0'0,-	 0' OE-

( Z0^)	 (iS-) ti^HS'c

I

a

is

C)
0

Ln

aD

0
Ln

67

o_

Ln
N

LD

O
O

LCD

U

Li
U^

Ln L1J

H

0
un

Ll

N

r1

Q
O
O

B-27



O

O
	

R

O

If

O
OD

m
0

0

N
n

(11)

Z
W

x

W

^17

a

U
CL

U-
0

a

U
W
LL

0'C-?j	 0 00	 0"09	 0,09	 0'0t7

zoL j	H^ (E**Z_Thn) S

O CD
w

cc

LL-

w

C, 0z

CD

Q

o^o

O T
Q

U
Z
w
J

B-28



O
CT)

^ '^
/ \ V

cti

•

f

Y

0
0
Lo }

U
Z
W

O aW

Q LL-

0

J^I

V

0

0
ti

t.:

0
r

LZ
u0

cr

Ja
U
W
a
0
F-

Q

v0.,	 ^C^	 ac, l	 cCI

(Z H; CC) IS SLIrjn) s

O
O
cn

O

Ln

O
Doti

B-29



P

;
W
cn

0 Li

r H

0

0	 0"0	 S ET -

^ O; j	 (TSC' ; aH:Dd

o	 ^

N

N

o
O
O

G , `=E-	 5 * LE-

N
I

O

n ^"
v
D

6

•I

O

B-30



•

r

LLJ

w
:J7

a

U
a
LL.
O
a

U
w

( ?^^)	 Z / (C * S1INr') S

O

CU
r

O
O

O
m

m
O

O

O N
Q

U
Z
w
DO'J LL1

U Q
LL

D

U
i

u
a7	 O
to	 I

wv 0
Q	 00 OLD

OOCO-.-
+ r, L

N
Ul O
LL 	 I	 II	 II	 II	 II	 !w	 ~~	 I07 2 	 Z 	 i
3 ^ — W W W

I r O ^ ^

I^OZf	
I±	 II—U?(n	

i
^+ I w J	 I

+r\fd^^	 I	 Y	 i--zLD7	 I	 I
rn Li- waw=	

ILi YLnCD00	 I

r	
I	

^	 I
I,
i	 !

^I

j

I	 j	 I	 I	 j	 i	 i ! 	I
I	 I	 I	 j	 l
^	 I	 1

^	 I	 I	 I	 I

c

C

i
I

c.

B-31



O
Lnn

v

0
O

oot

O
0
N

O

Ln
O

O
O
cfl y

U
Z
W
D

O OW
Ln Lr
Q Li

O
O

,0t	 j:0	 z0[	 10

(ZH/ * CCS sii,,; 1) S

O
O
Ql ^

(U
O

O
Ln

6L0

cn
Z
wO
JQ
Q
UW
a
0

a

:n

B-32



0 0 7	 0*0;	 0,0	 0'0^-	 O*OE-
( T ^Z d

FOT)

i 4*

CU 

CU

 O

0
CD

Ln
CV

L)

LLJ

LO

LLJ

6

^ 0

^ 9

B-33



Q
0 33E	 0' 09E	 0 002	 0, o r= I	 0'00	 0,09	 0,0

m
a;	 O
U1	 I

W
Cc	 O	 cu
C 0 0 0

000 r)
^	 fL lD	 ^

Ii	 II	 II	 II	 i	 ^

W	 FC 7^	 Z Z	 ^	 1^	 i)
^.. W W J

O f M
Z) 0 LD I

c^ ;^ ^WW
o z -• V) unLL, J

M: Cl. ^^
^z02:

l^Y(n000

I	 j	 ^

I	 ^	 I

i

II

i

I

I	

i1	

I

I	 1}

I

i

I

I	 ^	 I

I

►

I

I

0
N
a--I

O

l--I

0

CTl
O

O

LO

/o

O

O

N

i

y0

:n

f

N

U
a

a
Q

u
w

O N

v

Uz
LL)
D

O 0
W

N

B-34



•

1
T_

Y
H

Z
W

O

J

Q

U
LL)

U7
O

a

•

OP

0

0
rn^

N
0

0

Ln
r-

O

n

O
O

Z-OT

0

Ln
0

0

0

L)z
w

o ŵ
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APPENDIX C

TIME SERIES, AMPLITUDE AND FREQUENCY EVOLUTION, AND POWER
SPECTRAL ANALYSIS OF MANIFOLD AND CHAMBER

PRESSURES AND ACCELERATIONS FOR TEST 004

RPf/Fa?13. 105-Apps	 c- 1



High
Frequency
Amplitude

Versus Power Power
Time Spectral Spectral

Playback Analysis Density
(Page Nos. for Specific Plot for Each Parameter)

C-2 C-3 C-4
C-5 C-6 C-7
C-8 C-9 C-10

C-11 C-12 C-13
C-14 C-15 C-16
C-17 C-18 C-19
C-20 C-21 C-22
C-23 C-24 C-25
C-26 C-27 C-28
C-29 C-30 C-31

High
Frequency

Measurement
Parameter

PCHF-1
PCHF-2
PCHF-3
PCHF-4
PCHF-5
POJHF
PFJHF
AX
AY
AZ

INDEX OF TEST DATA PLOTS

ALL DATA OBTAINED FROM TEST NO. KFN7-DO1-1J-004

Symbol	 Parameter Definition

PCHF	 High Frequency Chamber Pressure (PSI)

POJHF	 High Frequency LOX Injector Manifold Pressure (PSI)

PFJHF	 High Frequency RP-1 Injector Manifold Pressure (PSI)

AX	 Accelerometer X Axis (g's)

AY	 Accelerometer Y Axis (g's)

AZ	 Accelerometer Z Axis (g's)

si

•

RPi/FD:13.105-AM	 C-1 A



FOREWORD

Included in this appendix is a complete display of high frequency measurements obtained

during test KFN7-DO1-1J-004. A total of 10 parameters are displayed including five high

frequency chamber pressure measurements (see Figure 51 of Volume I for measurement

locations), one each high frequency pressure measurements located in the injector manifold inlet

pipes of the fuel and oxidizer circuits, and three accelerometer recordings obtained from a tri-

axial accelerometer mounted on the injector assembly. High frequency amplitude versus time,

power spectral analysis and power spectral density plots for each of the 10 parameters are

included. The plot formats are the same as those described in Appendix B.

s

a>T,>M13.105-AM, 	 CAB
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m	 0	 8Y	 $ atl i ai j Ĝ < ^ a 7	 j yVj^H14N
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