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.~'~ SY(UEL PRO.TECT 03-eb'3B 
COLD STP,_qT TEST 8 0 OEGRE~ C 

RUN ~HYR 
TEST ~D~ 
DAY (julian) 
TIME (nili~ar�) 
PP~E 
TYPE F I ~  

EI~IH[ PARAHEII~S 
~I~ ~F.ED (r~n) 
TORQLE (~-H) 
PI]W~ (I u) 
SllOKE ~ACI~ (Z) 

TE~ERATLIRE P~I¥1ETERS (deg.c} 
COB.ANT IN 
COOLANT (,tit 
OIL SL~ 
01L GALLEI~Y 
INI~(E Ale 

AHSIENT 
~OOST ~4 tflNt~ COIX.E~ 
~T 6 IN~ ~0~ 
FI~ IN 

~OtAIIST t3 
E}a~lJ~ 14 
~ T  T ~  

]6 
EXHAUST STAC~ 

P R F.S~g.~E PAR~Ic-'TBIS 
OIL (kpa! 
FL~ (kpi~ 

TEST E~J1.TS ..-.. 

I l l !  i 111~ l 11101 I110 l 111|I 1110 , 1110"~ lllO 1 
5319 5319 5319 5319 5319 5319 5319 5"-319 5319 

15,1~ 154638 1~4M4 154M'~ 1~654 1547 0 1547 5 154711 154714 

~F2 COHDF2 CO~F In COHDF~ L'I}~F2 CON~F~ CO~F~ COHD~ CI]]~Yr'~ 

-1 -o -o -o 116~ 23~ ,~5, :~6! 2~65 
5.7 5.7 5.6 5.~ ~o.~ ~ . i  ?2., 71.~ , , .2  
-:~ -:o -:~ - o  2.~ ~,., o-,.7 a .6  22.6 

.~ ~ . ~  ~.~ , .9 2.~ ~.~ 

COLD START TEST ! I DEGRES C 

2 2 2 2 2 2 3 4 
2 3 3 3 3 4 5 6 7 
5 5 5 5 5 6 7 8 8 
4 4 4 4 4 4 4 5 5 
2 2 2 2 2 2 2 2 3 
2 2 2 2 2 2 2 2 
I 1 1 1 1 16 18 21 21 
2 2 2 2 2 4 7 ? 1~ 
2 2 2 2 2 2 2 2 2 
2 2 2 2 46 237 253 2~ 269 

3 3 3 3 7"3 24B 2~,? 271 ~ t  

-.2 - .2 -.2 
~.4 46.4 4~.4 ~,:~ -.1 31~ 6.2 1,.~ ,1o.? 1~2.~ 1.:6 ~v,6 ,~2,, 167.2 

i t~  ~V~t  74 75 
11I! , 111| ! 

TIE (ni l i lary) 154717 1547'~1 
Pli~'E ! 1 
TYF.E FUEL COIO)F2 COW,F2 

BGI~E PA~ETE~S 
~qGIN~ SPFID 

(IW) ~,7  ~0.6 
SMOKE OPACITY (l) 2.e 2.7 

TE~PFIIATI)�E Pl~E'J~S (deg.c) 
CDOI.AkX ZH 5 
COO.~T IAfT 7 B 
OIL ~ ' 10 

3 
~a~l~II 2 2 
~4 I H ~  COOt.~ 22 22 

E]Q~,UST fl ?-137 26~ 
E X ~ I  02 251 248 

J~'T t3 261 25. ~ 
44 278 279 
l'J 271 271 
t~ 315 313 

DQ~MJST STACI I~4 197 

PRE~I~E P~EIE)~ 
OIL (kpa) 201.8 236.7 
REL (kpa) !11.7 1117 

76. 77 78 ?9 9, 
1 . i  I 1111, 1,111 1,1,1 . 111  . , e l  1,11~ 

15 ,~  1547~ I~4~3 ,,.4~7 1~4742 1547~ ! ~  
1 I 1 I ! 1 l 

co~2  co,oF2 ~ ,  co,F2 c o ~ 2  c ~ 2  c o ~ 2  

, . 2  , . ~  ,1.~ , . ,  ,I.2 ,,.4 , . 5  
- . 6  ~ .7  ,, .7 ,,.6 22.~ ~.~ ~,.~ 2.5 ~.~ 2.~ ~.6 2.~ ~.~ 

6 7 8 9 

7 7 e ? l l  11 12 
3 3 3 3 2 2 l 
3 :3 3 3 ;3 ) 3 

24 25 25 26 26 
13 14 14 15 16 16 17 
2 2 2 2 2 2 3 

269 268 26? 2612 ~.68 2~8 265 
248 248 249 250 25! 251 249 
.~-~ 25.? ~ 257 257 257 ~6 

312 311 387 307 3|7 309 307 
l ~  201 204 215 207 21~ 21 ! 

267.6 298.3 320.? 3343 34,.7 356.6 364.4 
113.1 1~.4.6 !14.1 113.6 113.6 113.4 12'13.0 
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SYP.FUELPRILTECT 13-9538 Ull 
Ct~ START TEST ! O ~EGKEES C 

R~ ~ 93 8~ 

]).AT (~elian) ~19 5319 5319 5"319 
(nilitary) 1548 ~ 1548 5 15481P 154817 

5PE~ (r:n) 1627 593 841 947 
( (II~u~ 75.2 ~l:l 46,4 47.7 

12.9 4.7 4,3 4,2 
SHOI(E D?ACIT~ (%) t.2 ,6 1,8 1,4 

TEST RESULTS ma.i 

11111~1 
5-319 

1111~1 
5319 

154828 

69 90 
1119 I t t tOt  

~19 5"419 
1~34 154940 

I 
COi~F2 COH~ 

11109~ 
5"319 

t54~q5 

RUN ~ 92 
TEST COK l l l ( t  I 
DAY (jol~in) 5319 
TII~ (nilifar~) 154851 
PHA~ 1 
TYPE FL~ CON~ 

E3q5~i~ P~A~R~ 
E]qGTHE ~PI~ (ran) 9~J 

TEllP~ATL~E (d~.c) 

OIL 9JHP 19 
OIL GALLEY 18 
IHTAI(E AIR -1 

Ai~T~EXT 
DO6~ B4 IH~ CGO.E1 11 

~OIAI~T #t 137 
12 125 

~ 129 
E~(}WJST ~ 149 
~LtST ~ACt< 131 

PRE~IJHE P~_AHUE~S 
OIL (.kp~). 30~,3 

(kpiJ 179,3 

COlD START TEST E | DE~ql~S C 

1,54.~56 I ~  ~ l~? 9 I~4912 154~I~ 15491~ 15492~ 154~6 
1 I . I I 1 1 1 I 

C~)H~'2 CON~'~ C i ~  CO, F2 C~F2  COfl~F2 ~ C0~:2 

n~a ez4 a~ e39 e~ 834 e36 a'~ 
49,9 - 49.i 48.8 4%! 49.6 4?.2 49.3 43.5 
4.3 4,3 . 4,3 4.2 

t.6 t:! , . ,  

16 19 t~ 19 17 19 X? 19 
-1 -I -2 -~ -2 -2 -2 -2 
l 1 I ~ l I ~ l 

10 I0 IG ? 9 ? 9 9 
12 12 12 12 12 12 12 12 
5 6 6 . 6 5 5 5 6 

t37 t ~  137 I ~  13/ 137 137 t37 
1~ 124 124 124 124 123 12] 123 
133 133 133 133 1~2 IZ2 l~2 132 
139 • 13B 13B 13B 137 137 137 !37 
128 1~ 128 127 127 129 ]29 128 
148 146 146 146 145 145 144 144 
131 129 1~,, 127 127 128 129 128 

315,1 "305,1 305.0 305,1 305,0 305,0 315,1 305,2 
178.1 1~.3 !78.9 I~9.1 177.2 178.9 179.3 177.I 

PREGSt~E PAXAI£TE1S 

TEI4~ATUIE PAg~E]~$ (deg.~) 
COOt.ANT IH 12 13 13 13 13 13 13 14 14 

GAI.I.~Y 14 15 16 16 16 17 17 IB 18 
IXT~IE AIR t 1 1 I 0 -0 -e -1 -1 

A~]EHT 3 3 3 2 2 2 2 2 2 
B o ~  B4 I ~  COOL~ 22 Je 1~ 14 13 13 12 11 11 

Av ze~  coo~ 17 . ,  I~ 14 a4 23 13 n • 13 
3 3 4 4 4 4 5 

ll 21a , . .  i.a 145 14~ 14o t ~  L m J 
,,5'' 

#4 219 1~9 15~ 14~ 144 142 141 I48 139 
E]OVIIST ~ 284 153 137 133 133 131 131 131 l~J ~ 
E)OIA~T ~ 221 if,! 15/ 153 1~| 150 1 ~ 150 !1149" 
E)Ok~'T 5'TAC~ 176 148 140 I ~  1,~5 

4.3 4.2 4.2 4.2 4.3 
1.2 1.4 1.3 1.4 1.4 
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l l . i  SYi'#'UEL PRO,TECT 13-6538 TEST IES"l,fl.lS i l l .  
COLt) ST~T TEST g I DEGREES C 

IU! k~J~lt I l l  112 103 104 105 
TEST COE 1110 t 1110 2 11t| 2 l i t |  2 1111 2 
DAY (julian) 5"322 5322 5322 53PP 5329 
pT~l ~ (~il itary} 153461153411 15~41~ 1~41p 15~42p 

TYPE FU£L COHD'~2 COKD~2 CON~2 CDH.OF2 COHOF2 

I ~ l ~  PArAkEEtS 
E~GIHE SPEF.9 <r~n) 0 -0 - I  68 1061 
TORQUE (~H) ,2 .2 .2 - ~ . 6  28.2 
POk~¢.l (KM) ,0 -.O -,| ' -.2 3.1 
SflOKE OPACITY (%) ,I ,1 ,1 .1 B'7.3 

TEHERATURE P~L'TID~S (d~,c) 
COtXAH'I" IN 1 1 1 1 t 

IL ~LLERY 1 1 I 1 1 
TAlE AIR -1 -1 -1 -1 - I  

"I "1 "1 -t "I 
SOOSG" tIF Ii~Et ~ 1 1 t ! 1 

IN l 1 1 1 I 
~ttAUST_ 11 t 1 1 1 
F.,XtItU~ 12 I 1 I 1 61 
EXHAUST t3 1 1 1 1 ~. 
EXIIII~T 14 1 1 1 1 74 
[ X ~ t 5  1 1 t 1 86 

EXP~US"T STKI 1 1 1 1 41 

PRESSURE Pii3'i~'T~5 
OIL I l l . !  -,y -,6 -,5 -.5 1,1 
FIE]. (tpa~ 55,7 53.6 5"5.6 ~.9 II7,2 

COL} STtlT TEST @ I I)EGREE5 C 

IU! I~]~R I I I  111 112 
TEST CO~E lltO 2 11112 1111 2 
DAY (julian) 53?2 5"322 5322 
Till[ (si l i lary) 1534~& 15~? 15"3442 
PHASE 1 1 1 
TYPE ~ COH=T~ COH}F2 COti~"~ 

ETIGIi~ P~AEEIS 
E~CI~E S2EE]) (vp~) 2"353 2"35? TORQUE ( ~  2362 

SIdlE OPACITY (Z) 3.3 3.4 3,4 

TE~AT~E PA~AIL~TB~S (d~.c)  
COB.ANT IH 2, 3 3 
COQ.ANT OUT 4 ~ 5 
OIL Si/HP 3 3 4 
OIL GALU~Y 1 1 2 
1NTA~E AIR 0 | 1 
CELL l l lDl~f - I  -0 ! 
~05"T )4 !HHEX CO01~ 19 21 2I 
IIOOST + ILr~ CO6t.~ B ? t l  
FUEL IH 1 1. 1 
E~{~JS'T I t  2?5 2"~ 274 
EXIWRT t2 ~5 2~ 2'~ 

T t3 263 264 265 
14 283 284 294 

I~(]WJST #5 275 2"/2 271 

EXHAUST STArJ( l i t  195 178 

PRE~S~E PARRETE]S 
OIL (tpa! 171.7 211.7 251.2 

(tpal 112.8 112.~ 114.? 

106 107 lOB 109 
t1112 11112 11102 l l l ! Z  

5"322 5322 5322 5322 
153423 153426 15"3429 153433 

1 1 1 1 
CleF2 I~F2  COI~F2 C|H11F2 

2340 2344 235o 23.~ 
8?,0 114,3 101.1 78.9 
21.8 25.6 24.9 24,3 
~.D 4,P 4.1 3,7 

1 1 1 2 
2 2 3 3 
1 1 1 2 
I t I 1 

i ' "  16 17 IB 
1 3 5 6 
l l 1 I 

195 241 248 
189 242 255 t61 
228 271 27? 2S2 
Z22 258 272 ~76 
202 ~ 399 32Ji 
117 155 172 163 

~ . 2  &3.? ~,? 132,? 
115.8 ;08.5 111.6 112.3 

I13 !14 115 116 117 118 
111,2 r i l l 2  1 1 1 1 2 ' I t l l Z  11101 l l n z  

5322 5322 5322 5"322 5~22 5322 
153446 1~1217 15345,?. 15"3455 15".,,t51t 1535 1 

1 1 I 1 1 1 
COl~F2 COl~2 CO, F2 CO, F2 COI~F2 I:~DP2 

2362 2"~1 2373 2379 2377 2371 

24,? 24,8 24,6 
3,7 3,3 3.3 ].2 3.Z 2,9 

4 5 5 & 7 7 
6 7 7 8 9 ? 
5 I, 7 7 8 9 
2 3 3 Z 4 4 
I 1 1 2 2 2 

' |  0 0 1 1 t 
22 23 23 24 25 
11 12 12 13 14 14 

l ! 1 t 1 r 
L~ ~6  2"75 ~6  L~ 274 
256 25+. 25+ 25"/ 259 25D 
265 266 265 2f+6 2~ 2~5 
286 286 26"7 288 27i 298 
271 271 2?2 2?'3 271 273 
336 334 333 534 332 32? 
al l  204 206 209 211 212 

298.9 3"18.3 341.4 356,9 366.8 372.4 
112.7 113.6 114.4 113.8 lI4.Y I14.7 
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m .  SYHFUEL PROJECT 03-95"38 
COLD 5"I'ART TE~ e O OEGREES C 

RUH Ht]J4E~ 119 
TEST CODE I l l |  2 
DAY (julian) ~ 9  
TIE (~ili~ar~) 1535 5 
PHA,E ! 
T~E ~ C0~2 

BCIIE P ~ I ~ D $  
~GUE SPE~ (roe) 
TORIPJ~ (Kit}  
POii~ (XU) 
SHOE OPACITY (Z) 

~ A T t ~ E  P~ETERS (deg,c) 
COOLANT IN 
Ct~t3~ OOT 
OIL SLqtP 
OIL C~LEXY 
IHWE AIR 
~...L ~EXT 
80L6T D4 I ~  C03.1~ 
S t ~  A~ IH~  L 'O~ 
FIJD. IH 
~Q~UST fl  
BI~UST 12 
E ~  #3 
EXlbUST 14 
t~OIAUST 15 
F.~AUGT Ib 
~ STACX 

PREGSUIE P~AI~ETERS 
OTL (~z}. 
FUEL (~e~ 

TEST RESt.~I.TS . e  

128 121 122 12Z 124 
1110~ 1110~ 111! ~ !119 2 11102 

15"9~ B 153511 153514 15"3517 15~:~0 

/,0.8 38,8 41.3 42.5 
21.3 16.2 7,3 3.4 3,/, 3.8 

4.5 t+;? .8 .8 1.0 1.1 

6 9 ? + ? 18 
Ill l i  11 12 12 12 
? 10 11 11 11 12 
5 5 6 ? 6 ? 
2 2 2 2 3 3 
1 1 1 2 2 2 

25 25 22 19 17 15 
15 15 15 14 14 13 
1 1 1 I I 1 

273 25~ IT'/ 162 155 151 

239 ~3 206 lYt l&5 151 
~1 ~ 176 162 155 149 
325 2?2 . 5  188 182 I77 
22 199 167 147 i44 I40 

, m  1,,P  ,111  I11| 2 
5322 5322 5"322 

15~23 t~35ZY 15"~0 

3.8 3.8 3.9 
1,1 I . I  .? 

10 10 10 
12 12 13 
12 12 12 

3 3 3 
2 a 2 

! 2 2 
149 145 143 

1 1  

157 15"7 155 
145 144 Ha 
173 167 

Y733 ~| .?  3&1.5 344,0 3"~,| 325,4 ~l ,& 317,4 3143 
143.2 124.3 1~.5 191.9 177,0 179.2 181.2 181J 179.8 

COLD rrA~T T~sr e ,  m ~ m  c 

Ru, mm~ 1~ 
TEST rODE 111! 2 
DAY (Julian) 
TI~ (eilitary). 1 ~  
PHASE 1 

t:OK~FZ 

127 131 131 132 1~ I]4 135 136 
11102 1~-]12 I1112 1110 2 11102 1110 2 !1112 tit |  2 
15"~ ~22 • 1 ~ ?  15":'~ 5322 

t t 1 1 I 1 
Ct)N~F2 L'gH~2 C 9 ~  COX,:2 COXOR Ct~F2 C ~  CO~F 1 

645 B42 842 636 905 ~/` 
42,2 42.5 42,1 42,.7 43,7 23,8 

TYPE 

ENGDE PAR~ETERS 
BGIIE ~EEO (rpn) 
TGRQtJE (~-H) 

SHOE 09~CIU (Z) 

~ A T L ~ E  PA~ETERS (deg.c) 
COOLAHT IN 
COOLAHT OUT 
OIL SLIHP 
OIL GALLEXY 
INTAKE AIR 

MBIEWr 
BOOST 114 IHI~ C I ~  

BIH~T t4 

PIE~IRE PARAi~EH 
OIL ( .l+i}. 
FUEl. (kpa+ 

t ]  13 13 13 13 13 
? ? 10 IR 1| 10 
3 ) 3 3 3 3 
2 2 2 2 2 3 

13 12 12 12 11 11 
12 1~ 11 11 11 1] 

14, 11, 
131 ,2, m 14 13/` 113 

,4, 13, 13, 13, 11o 

1 0 I 
4.7 .7 ,5 

' :V :t 

12 t2 12 
14 14 14 
13 13 13 
I1 11 lg - 
3 .~ 3 ~ 
3 3 3 

!1 11 I1 
! !  11 16 
) 2 2 

110 109 tO8 
105 104 103 
111 119 108 
123 121 120 
109 117 105 
12b 124 122 
tt5 112 ttO 

313.2 312,t 311,t  311.3 30?,7 303.B 24?,/, 192J 155,5 
16!.2 177.? 177,4 + 178,6 183.3 151.1 11|,0 76,1 ~.1 
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~**  SYHfUEL PROJECT 03-8538 
COLD 9T~1 TEST e 0 ~CREE9 C 

TEST RE~ULU --in 

RUN NLIttBER 139 139 139 140 
TEST CODE 1110 3 IlID 3 11!~ 3 1110 3 111043 

11  142 
1110 3 

DAY (]ulianl 5322 5322 5322 5322 5"322 5"3~. 
TZHE (ni[ilar~) 1~92~ 164933 154936 1~740 1~744 15494, 
PI-IA~ 1 1 I 1 1 1 
Tt~E ~ ~X~2 L'OH~F~ COH~Z C0~2 Cgl~2 COX,2 

POSE~ (IM) .0 . I  . I  -10.2 6.0 24,6 
~6IE OPACITY (%) .1 .1 .1 5"7.9 B~.l 3.5 

TE~ATL~E P~ETERS (d~,c) . 
COOLAHT IH -1 - I  -O - I  -0 -0 

DUT -1 1 I 1 1 1 
OIL ~ 5 5 5 ~ 7 7 
OIL GALLLIY 5 ~ 5 5 6 4 
• 'T~E AIR -4 -4 -4 -4 -3 -3 

A~IBT -~ -3 -3 -3 -3 -3 
10051" 84 IHI~ COOLi~ -2 -1 -~ -2 -1 13 
IOIS? AF' IHH~ L'ggLER l -5 `4 -4 `4 2 

IH I I | I - I  - I  
~ t #-Iz 1 1 1 1 ?I 23, 

1 1 I 1 
BOIAUST 13 " I I I :: 90 ~I, 
[XI.~UGT #4 I I 1 ! lot ~ !  

T ~  I I 1 2 115 249 
1 I 1 3 116 285 

E ~  m ~  -1 - I  -1 -1 ,54 151 

F R ~ E  P~AP~'EIS 
OIL (kpa) -I.A -1.3 - I  ,6 -1.7 3.1 ~.5 
Vd~l. (Op~ ~.Z 57.1 57.1 Old 116.5 111.0 

GTART TEST g 0 ]EGRES C 

ILDI ~ 14/, 147 
T[.TI" CO~ llll 3 1111 3 
DAY {]ufi~.) 5322 5322 
TIE (nil i tary) I~011 155015 
PHASE I 1 
TYPE FUEL C0119F2 

~G'J)4£ PA~/dIE'l~S 
~lgl]~ $Prcf~ (rpn) ~51 . 1739 

.~OKE ~AC~"t 12.} 1.1 

'II[i~eERATURE P~Ai~TI~S (de4.c) 
COOLANT IN 1 
COOLANT OUT 5 
Orl Stair !1 I1 
OIL GALLERY ? • 
INTAKE AIR -1 -1 
I:IU.L NtllIBT -2 -2 
)OOST 94 l~Ol CO01~ 20 17 
BOOST ~ I I ~  C(FJL~ II 1 I 
Fill. I!t 

12 24"7 214 
E~IMJST |3 25'7 211 
EXHAUST t4 

EXllAUST ~ 315 ~I 
~QiAUST 5"TA(~ I~ 171 

PRESSU~ PA~ZEI"ERS 
OIL !kpa) 291,.3 326.8 

tzpa) 113,4 115.5 

148 149 1~1 151 
111,3 11103 11103 

5"222 ~PP 5322 
l/~lSl l ~ l ~  1N530 16~035 

1 1 1 1 
~1~2 C9~F?. COI~F2 CO~F2 

915 635 847 
47.5 40.H 41.3 

2 3 3 
8 8 8 

12 12 12 
O ? tO 

-1 - !  -! 
-2 - I  -! 
13 I I  9 
11 9 ? 
1 t 1 

161 141 138 
149 1~1 IW, 

166 151 
1/12 143 137 
175 163 159 
136 125 121 

143 144 145 
1110 3 111| 3 1110 .'4 
5322 5322 5322 
1M954 1650 D !~50 5 

1 ! I 
C0~2 CO~IDFZ C6~2 

23.8 23.7 23.5 
2.7 2.3 2.3 

-D ! ! 
2 3 4 
g 6 
5 + 6 

-2 -2 -2~ 
-3 -3 -2 
16 17 19 

1 1 1 
P~8 2~4 

m m 
Z!6 321 317 
1~ 184 190 

"123.1 183,1 24~., 
11~.7 11: ' .1 112,7 

152 153 154 
11113 111,3 11103 

5322 5322 
16~41 165046 155051 

1 1 1 

505 ' 1 0 | 
37.9 1.2 ,3 .3 

:I :I :l 
4 5 5 5 
B 9 I B 

12 12 12 12 
t l  10 10 ? 
| 0 I I 

-! *1 -t - !  
9 8 8 O 
8 8 7 7 

& IIL 1,1 
120 101 98 ?6 
126 104 111 98 
144 I18 115 I13 
132 108 105 102 
147 121 117 I13 
116 103 ~? 95 

328.g 317.9 315.3 311.9 23g., 167.1 1~.1 
187,? +,"7,.2 179,4 180.2 105.5 75.1 93.4 
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,.~m SYI~E PROZ~CT 13-9529 
~ START "!£57" B | }E~qE~ C 

RL~ H~i~ER ~S? 
TEST CO~ 121D 1 
~AY . (julinn) 5"329 
UJE (ni~itary) 94921 
PHA~E I 
T~E FUEL 

EHGTI~ PdRAt~S 

~ ~ )  -.~ 

"") :1 SI~(E OPACITY 1%) 

TEIg~ATI~E FARADS (deg.c) 
IN -1 
OUT -I 

OIL ~ -I 
OIL GALI.B~Y -1 
I ~ E  AIR .4 

~l[h"f  -I 

FUEL I!t -1 
S(]~AgST 11 -I 
~ T  t2 -I 
mmAl,lSt 13 -1 

P~ :t E ~ T  
I~(HAUGT ~ -1 
E~ST ST~'~ - I  

PRBSLIXE PP, P.~£TBS 

F I ~  (ipa~ 

TEGT I~ESULTS ~ 

390 391 392 393 394 3~ 39A 39? 
12101 12101 1210 1 12101 121| 1 12111 12101 I2111 

94~8 94?33 94939 94942 94946 
I 1 1 1 1 I I I 

COLD 5'l'~T ~ & I +~I~+.S C 

IIUM H ~  
TEST COE 
DAY ( ~ o ~ )  
TI~ (n~IDa, y) 

~GX~ P+mmETBI$ 

11111~11~ • 
POI~ 11511 
SBOWE OPACITY 1%) 

TEiU~ATL~E PMAJ~I~S (deg.c) 
COOLAm ig 
CruX.ANT OUT 
O9. 
OIL ~ i . ~ Y  
IHT~d[ AIR 
mn AIIBI~Xrp 

~OOST ~ I~ COOLBZ 
l:lJB. IH 

13 

E~O~UST STACK 

PRES~tJRE PARAI~S 
OIL (lpi). 
PUB. {kp~ 

-t 594 23'32 2337 205"3 92? 286 78? 
-.4 -195.5 119.3 104.9 113.5 ~.1 41.5 43.4 

"1 " " "1 "t "+ I -1 -1 -1 O I 
-1 -1 -2 -1 -; 1 1 1 
-1 -1 -1 -1 -1 -1 -1 - I  
-1 -1 -3 -4 -4 -4 "-4 -4 
-1 -1 -1 -2 -2 -2 "-2 -2 
-1 -I 7 14 16 12 9 7 
-1 -1 - I  3 4 5 5 4 

-1 -1 m 2+2 . ,  m ,,7 1+ 
-1 --1 232 249 25~ 169 14~ 139 

-I -I 231 ~6 ~s15 1137 19~ 
- I  -1 I2~ 15"5 I92 130 IlL 110 

.| -.2 -.5 18.1 ~.6 IO4.B 139.7 166.8 200.1 
2.3 2.3 13.7 111.6 112.2 148.3 191D 171.6 159.1 

m ~ 4on +o1 4o2 403 +o+ +n ,do+l 
t m  t t2xot 12111 121!! 12111 12101 1210! 12101 1,+, ,  

9513 nO 7 ~011 95015 95119 956~ 95127 95131 ~136 

, ~  +~?.~ I d  -:[ ..:~, ..:+ .:+ -:+ -.~ 
31,6 2,+ - , |  .O ,0 , |  .I ,I .11 
1,1 ,8 , !  ,0 ,O , |  , |  , I  .O 

I I 1 1 I I I I I 
2 3 3 3 3 3 3 3 

1 , ~ 1 l 1 L t -t, - I  I ! 
,-5 -5 "5 -5 -5 -5 -5 -5 -5 
-2 "2 -3 -3 -3 "3 -3 -3 "-4 

-, -2 -2 -, -I -, -i -I -I 
I,+ m 11, ,I+ 1,o 1o, ,o3 ,~ ,~ 
12 12, 122 1++ 1o+ ,, ,+ ,3 ,o 
1 .  131 1 .  . .  1,1 , ,  - , ,  
m 143 11, ,1+ ,,~ 1 .  1o+ 1 .  . 
m m 119 i++ ,,~ , ,  9+ ,+ ,9 
lm 1 .  13 13 1~ 1 .  133 1~ 1t+ 117 105 84 

~ . s  2~.3 24,,.+ m . 2  I~.+ 131.s 114.5 , 4  14.+ 
170.I 171.8 1m.9 ~+.2 ,3.3 ~.3 ,~.? ,z3: ,1.7 
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t . e  5YNFUEL PROJECT 03-853B 
COl,l) STI~T TEST E 00EGP, EES C 

IE51" ~£~J13S m *  

COLD ST~T TEST 8 I D~I~EES C 

ItUH IRgtl~ 4111 417 419 419 42l 421 422 4~ 424 
TEST CODE 1210 2 I2102 12102 12102 ~21l 2 12I!2 12[l 2 12192 12112 
DAY (~u]ian) 5329 5329 5329 5329 __5]~._ ~ 5329 5329 5329. 

PHAE I 1 1 1 1 1 • 1 1 1 
T~EF~.  SHALE ~ ~ ~ SHALE 5 " ~  SHN.E SI4~ S~_E 

E~GI~ P ~ r ~ s  
EH~IHE SPED . (rpa) B16 1 -I -I -I -I -I -I -I 
70RI~I~ (IT-H) 34,1 11,2 -3,6 -3,? -3:? -3,~ -3,~ --3,8 -~,8 
PD~EI (19) 2.9 . I  .O .0 .0 .! .0 .0 .! 
~O~E OP~IIY (Z) ,~ .I . I  . t  .!  . |  , I  .I .0 

TE~DkTI~E P~HETE2S (deq,c) 

OIL G~J~Y 2 3 3 3 2 2 l I I 
IITI','R E AIR -4 -5 -5 -S -5 -5 -5 -5 -5 

BOOST B~. INIER COOLE~ ~ 5 5 5 5 5 5 5 S 
BOQST ~ IIO~EIZ COOLEI b 5 5 4 4 4 3 3 

IH -1 -1 -I -I -I -1 -! -I -1 

12 131 !14 105 102 9B 95 92 90 9B 
BUk~JS7 13 132 112 103 99 ~ 91 99 86 e4 

~ 143 IPP 112 109 10,5 IOZ 9e 76 9.~ 
E~V&UST 131 112 103 9? ~ ?1 68 86 84 
~ z~  l e  112 126 12o 114 uz z~e ~o~ 
EIP~UST STACX 113 112 95 91 86 82 6i n 76 

PRESSURE P ~ E ~  
OIL (kpa) 292,9 295,1 20~,5 151.8 112,9 90,8 B0,8 73,0 6~,1 
FUEL (kpa~ 1~.2 136,7 97.6 93.6 92,3 91,9 f1.3 91.1 9t.~ 

R~ llUlt~ER 40? 408 409 410 411 412 413 414 415 
TE�TL'OIE 12102 121i2 12102 1210 2 12102 1210 2 12112 12182 1210 2 
DAY (julian) 53~ 53L~ 5329 5329 5329 5~2f 5329 5329 5329 
TIlE (Ni l i t~y)  1327 5 132711 132715 132"722 132729 1~'/'~ 1322~? 13~.744 132749 
PHA~ I I 1 I 1 I I I 1 
TYPE FUEL SHOE ~ ~LE SII~LE SHN.E ~ Slt~.E SIDLE 811ALE 

ENGINE P~nHE'I'~S 
EHG]~ ~EE~ (ton) -1 -I -I 2319 2343 2348 21~ ~4 80| 

1:I • 21.1 20.5 IB..~ 2.9 2.8 
5~E  ~ACI1~ (Z) ,1 ,! ,I l i . 8  3.7 2,6 5.2 .x .9 

TEHPE~TUIE P~ETE~5 (deg.c) 
CDL~IT IN -1 -I -1 -1 -I -! I 2 2 
CO01.AHT OUT -I -1 -I -1 I I 2 3 4 
OIL ~ -I  - I  -! - I  t 1 2 ~ 4 

:I :I :l :i -1 o , -4 -4 -4 -4 -4 
CELL ~EHT -! - I  -1 -1 -1 -2 -2 -Z -2 
~DOST B4 Z ~  COOLER -! -1 -I -1 11 16 17 12 e 

IHHE~ COOLEI -1 -1 -I  - |  - I  -1 -1 -1 -1 
EXIi~t~T i1 -1 -1 -I IE t 247 261 264 164 146 
EXII~T ,2 -1 -1 -1 1~'~ 24 ~ . 246 247 1~ 13'/ 
E~.~t151,3 "1 "1 -1 119 248 24? 251 1~ 
EXI~ST t4 -! -1 -! 142 ~SB 267 26~ l ~  147 
EIHAUS7 45 -I -1 -! 147 251 257 258 1~ 138 
BOWlEr t6 -1 -1 -1 121 297 324 329 201 180 
EXI~ST STAC[ -1 -1 -1 72 I_~ ._ 1~ ,o=,,.. ,,x.'" i t9  

PRESSI~E PARAETE15 
OIL (~a)  .6 .& ,6 12.6 78.3 141,2 21L2 L:~3.4 277.5 
FUEL (kpa) 5~.5 ,%.5 56.5 105,9 114.7 L15.? 146.1 18B,~ 174.| 
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~t l l  SYitFUrl PROJECT 03-B53B 
COLD ~T lEST t 0 D~GREt~I C 

itLIl N1JtiIIDt 
TE~T CO]}E 
DAY (julian) 
TItlE (nili~arT} 
PlIAS~ 
TYPE 

EItGIHE PAtlAHETDS 
EItGIHE SPEE~ (rpn) 
TORQ~ (if-N) 
POId~ (llll) 
SI~E OPACITY • (D 

TEItE1ATUIE P~i~lERS (dog.l:) 
CDULANT IH 
COOLA~ OtJ1 
OiL SUNP 
OIL GALLERY 
IHTf~E AIR 
rmi ANIlEItT 
lllXlS"i" D4 I H ~  COOL Eg 
SOOST AF I10~ C60LEIi 
FUEl. IH 
E~]~,I~T t! 
~QIAUS"T tP 
E]Ok~q" 13 
E.,~AUST t4 
E)B]AUST 1"5 

EX]Le, UST 5"TA~ 

PRESidE P~A~I'ER5 
on. (.~0). 

TEST RES"I~T~ . t i t  

53"4 534 535 ~ ~ ~ 539 540 541 
13111 13101 13101 13101 13101 I310l 131, 1 13101 13101 
5331 5"331 5331 5331 5331 5331 5"f~l ~1 5331 

9108 91012 91015 91019 ,II2~1 71027 91031 910~ ill31 

TARSAtlI TitflSA~! T~SAtll TAR1 TlLlS¢tli Tt~q~A~ Tl~l~lli TARS~ TAIt~iiei~ 

22~9 
1,7 -255.3 8.4 ~,~ • 39.3 5~1 

-, I  -,11 -.D -3,? .D 1,3 3,2 4,4 13,e 
• O , I  , l  36,4 T/.? 99,11' f?,? 9?,9 ~ .5  

-2 -2 -2 -2 -2 -'J -1 -1 -1 
-2 -li - I  - I  - I  -1 -1 -! -e 
q -3 -3 q -3 -3 -3 -3 -2 
-3 -3 -3 -3 -3 .-3 -2 -2 -2 

1 1 1 ! 1 1 1 i 1 
1 1 1 1 1 1 1 ' 1 l 

-! -1 "41 -! -0 -O - !  P 2 
-1 -1 -1 -1 -1 - I  -X -1 -1 

• -I - I  - !  -1 - I  -1 -1 -2 -2 
-1 -1 -! -! ~ 38 ~7 !16 150 
-1 -1 -! -I 19 ' 41 • 79 121 171 
"-Z -~ -2 q 16 ~, 72 I l l  137 
"2 -2 "2 "2 IO 38 76 " 118 171 
-2 -2 . "2 -2 tB 36 71 I25 179 
-1 -1 - !  -1 40 91 132 173 ~11 

1 O I 1 I1 ~ 44 73 106 

- .9 - ,B i - l , I  - I .0  4.2 30,9 &2.3 103.5 
48,1 48,1 48~ ~,3 11;I,4 12n,3 !~,7 124,7 114.5 

Ct)1.0 START TE="T E ! DEGREES C 

HUN LaJM~ ~!3 543 ~M4 ~45 54,~ 547 ~48 549 ~0 
TESTCODE t21Ol 1311 I 1310 J 1;t111 1311 I 1310 ! 1310 ! 13101 t311 i 
DAY (julian) 5331 5"331 533t 5331 5331 5331 5331 5331 51131 
TTJ~ (ni[iTtrl') 91043 11047 9105!1 91654 91159 911 2 911 5 911 8 91112. 
elSE I 1 ~. I 1 I I I I 

i ~ ' I ~  PARAI~rlDS 
F..I1GIIE Etri~ (ton) 2.318 2321 2343 ~ 9  12~4 933 932 930 934 
TOIt.IE (If-H) 71.4 t~. I 65,6 ~ . 5  311,6 24.? 32,B 33.5 33,5 
PLILER (KH) 17,3 .16,1 16,1 16,4 5.2 2.2 2.9 2,9 2,9 
5lli)l(E OPACI~ (ll} ~,7 15,4 lEA %1 1,6 1,3 1.8 I.? i,B 

TENPEIIATUBE P ~ S  ida.c) 

I[IITAKE AiR I 1 I ! I 2 2 2 2 
]IC~TAH~IEhG" 1 I I I 

• , , ,  17, 164 

~O~'TO3 ~7  ,2~ 3n 30~, 24o 173 I~,0 ~ 147 
04 2t2 312 31e 328 251 1el 1~il 1t~1 15~ | ~  

I l l  i!9 
EXIIAUST 5"rlACK 171 1~til 1t? 203 175 143 133 178 IZ4 

P R F..%"LIi E PAIIAI~S 
OIL (tpa). 142.9 18~,0 ~4,$ 26B,t 301,4 3D7,3 311.4 312.6 314,4 
FILE). (kpal 117,2 tJ? , l  ti l l,2 1i8,1 196.3 184,3 193.4 184,4 1113,4 
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H~ STHFUEL PRO~ECT 03-B53B 
COLD ST~T TEST g 0 ~EGREE~ C 

T£ST RESULTS **** 

554 555 556 557 5"59 5"59 
1310 2 1310 2 1310 2 1310 2 I310 2 1310 2 

5331 5331 5~31 5331 5331 5331 
10 948 10752 10955 10 ?5? 1B103 1010 7 

1 1 1 I 1 1 
TA~SAH TA~S~N T~SAH TA~S~ TARSA~ TA~SA~ 

3L~ 396 764 969 1158 2316 
-126.3 7.9 29,3 ~ ,  1 43.6 81,6 

-4,3 ,3 2.3 3,7 5,3 I9,8 
67.1 W,6 W.8 W,? ~?.5 ~,6 

-3 -3 -3 -2 -2 -2 
-1 -I -0 -1 -O 0 

1 2 2 2 2 2 
l 1 1 O ! 1 

-1 -1 -O -0 -0 - |  
-g - |  -0 -0 -I  -0 
-2 -~ -2 -1 O 5 
-2 -2 -2 -2 -2 -1 
-2 -2 -2 -2 -2 -2 
-2 11 3~, 73 11~ 243 
O 19 48 8~ 12B 247 
,I 17 40 7B 1~ 240 
? 32 64 I I I  143 26B 

-1 21 52 92 131 
9 44 116 137 190 303 
! 12 ZZ .~ 67 154 

2,1 12.7 3B,8 63,2 8~ .~  120,4 
98,7 11L4 125,1 12h,4 115,5 10B,7 

RUN HUH�F.R 551 ~2 5"53 
TEST CO~E ~310 2 1310 2 1310 2 
DAY (julLan} 5331 5331 5"331 
T'ZI~ (nilixary) 10 938 10 941 1~ 945 
PHASE 1 1 1 
TYPE FUEL "PA~SAH T~X~AH TARSA~ 

EHGEKE PARP3!ETF.XS 
E~GIHE ~PEED (rp#) -1 -1 -1 

,0 ,0 .0 
$SO~E ~ACITY (Z) , | , | ,8 

TEI~A'/I.~E PAgAHE1~S (deg.c) 
COOLANT IH -3 -3 '-~ 
COOLAHT OUT --3 -1 -1 
OT~ 5"UHP 1 I 1 
OIL C-~.1.~ T ! 1 1 
IHTAXE AIR -1 -1 -1 
C~LL AHBIEHT -0 - I  - I  
BO65"T B4 IHHE9 COOt.~ -2 -2 -2 
)OOST. AF I~ COOL.~ -2 -2 -2 
FL~ ;H -~ -2 -2 
BgWJS? 11 -1 -1 -1 
E]OiAUST #2 -1 -1 - I  
EX]iAUST 4~ -1 -1 -1 
EXHAUST t4 -L -1 -1 
EXHAUST t5 -1 -1 -1 
t~UST 16 -I -1 - I  
EX~J~T STACZ -2 -2 -2 

PRESSURE PAEAi'I[TE~S 
OIL (.Zpa) 2.0 2.m 2.m 
FUEl. (ipa~ 75,2 7 5 . 2  75.2 

COLD START 1~? g I DECXEZS C 

RUN HUIg31~ ~ l  ~1 ~62 ~ 564 
TE~ CODE 1;310 2 1310 2 1310 2 1310 2 1310 2 
DAY (julian) 5%r31 5"~1 ~ZI 5331 5331 
~Z}4A~ (ni l i , , ry)  10101~ l,lOl~ 101011? l | lO~ 101026 

I 1 
~'PE PdE]. T~SAH T . ~  TARSAH TARSAH TAR,~N 

EHG~ PAqAMETERS 
~G]KE ~EE]) (P.ua) 2342 2345 2341 2359 2365 
TORQUE {~-H) 66.5 66.2 ~,7 66.4 ~5,0 
PI~t (IH) 16,3 16.3 16.3 16,4 16,1 
~86KE OPACITY iX) 14,9 11,6 8.9 7,P +,~ 

565 566 567 56B 
13112 1310 2 131|2 13102 

5"~'31 5331 5"~t 5331 
111030 101034 101038 toil41 

t 1 1 1 
TAqSAH TARTAN TARSAH TAXS~ 

236g 2159 1212 957 
64,3 ~,3 36.1 26.7 
15.9 14,9 4,~ 2,4 
6.6 11,4 1,0 ,9 

I"Er~ATL[RE PARAHE'TE]t8 (deg.c) 
COOLANT IN -1 -! | I 2 3 3 4 5 
~P..As~ OUT t 2 2 :3 4 5 5 5 7 

2 4 4 5 5 6 7 O B 
OIL GALLERY , , 2 2 3 3 3 4 5 
]HT, E AIR "1 " '  | 0 1 1 , 1 1 
~T ~K~[ "EHT -I  - |  - ,  -O , i O O t 

Bl l~lE~ COOLER IO 21 22 23 24 24 2~ 21 17 
p~OSTIHAF l ~  COOLER 3 6 8 ? 11 11 12 12 12 

-2 -2 -2 -2 -2 -2 -1 -1 -1 
~ H ~ # t  306 ~O :F~ 3~Z 330 3"30 328 232 193 

,2 99 . 8  2B8 204 201 277 274 I97 !5, 
EXHAUST #3 283 2• 312 301 300 296 294 215 IN  
F.)OWJ~, 310 320 320 321 319 317 315 217 1 ,  
~ j ~ # 5  307 ~ 336 333 329 325 321 ~ 179 

#b 283 148 130 115 107 161 98 75 65 
E~O~qUST STACK 162 t?& 202 205 206 206 206 165 f43 

FEE~IJflE PARAHET~S 
OIL (kp~,). 175.2 211,7 353,4 294,4 3~,t 343.0 360.4 357,5 344,3 
FUEL (kpaJ li9,? 110.1 110,3 110,8 11~,7 !12.8 142,~ 177,3 186..5 
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. H  SYI~UEL PROTECT 03-B~B 
ST~T ~ T  @ 0 ,~EGRE~ C 

gtm mJPm~ 
"rF3T CUE 
DAY (julian) 
TZE (ni|~tery) 
PHASE 
T'fPE FUlL 

EHG]IE PA~dETERS 
E~'iG]ItE ~PE~ (r~) 
TOR~J~ (if-fl) 
PI)~I~ (rd) 
SHOI(E OPACITY (Z) 

COOt.~ I~l 
~ O U T  
OIL Sgl~ 
OIL GALLERY 
INTAKE AI~ 
C£LL ~IU~T 
BOOST B4 [HflB~ COOLER 

EXHAUST 13 
l~IJm" 'I:.4 

t~ACK 

PRE,,~E PARAIEI'rOS 
OIL (~a) 

TEST RESULTS ~ 

753 754 25~ 75~ 757 758 759 760 
1610 1 I610 1 16i~ 1 l&fO 1 1610 1 1610 1 1610 I 16101 I~10 1 

6023 6023 6023 6023 6023 6023 5023 5023 6023 
16,~1~ 165218 165~1 165224 16522? ~5230 1~2~3 1652~ IA5237 

I 1 I 1 1 I ~ 1 I 
57~S ~ ~ 5"/~S 5ZE])S 52"z~)S 52".~ 5 7 ~  5"TE~S 

-0 *0 - I  -0 1 -0 
"7,4 "7.4 "4.2 "203.3 "8~,? "1~.2-34,~ -52,1 -~OP+. 

• | ,0 ,0 .0 ' - . |  .O - , I  -.0 -.1 
.4 ,4 .5 57,3-  96.6 99,9 1||.2 101,3 lgl,E 

l 1 1 1 t. 1 1 1 l 
8 2 2 2 2 2 1 1 2 
1 2 2 2 P. 2 2 3 3 
l 1 l 1 1 1 1 1 1 

• "I -I -I -2 -~ -2 "2 -3 -3 
" l  "0 "O "O "1 -I - I  -1 -1 

9 O 0 0 0 g 0 O -0 
-0 -O -0 -0 -0' -0 -0 -I  -g 
-6 - I  -0 -0 -0 O O 0 -O 

1 1 1 -O 7 l I  15 15 21 
1 ! 1 -O 4 14 ~ ~ 36 
I 1 1 O" -0 ~ 12 15 18 
1 1 l 8 ;~ 27 34 39 49 
I ! 1 0 11 14 22 .~ 27 
I 1 1 O -2 -3 -4 -4 4 
O O 0 1 3 5 8 10 tq 

67.Z 67.2 67.3 71.2 77,Z 

COLD START TI~T e I HGRET~ C 

7~. 7 n  ~,m :,t,+ ?,.+ m ,  ?++ 767 
2+,10 1 1 6 - ,  , . I O ,  ~,.I,,,. I + , 0 ,  v.,1, t , , m ;  i71, I 

+m +m ~,cm +ore ++m +era ~o~~+s+ 15 rams" 1 . m  17~4, 16=+. 15m:+ I m m  1 ~ ,  
' 1  1 1 ! 1 1 1 1 

5"7%~S 5"7%~S 5"fZ~"S 57%~}S 57'2~S 571"ens b"TEOS 5"71~S 

R'~ IIL~9~ 261 
TEST C0nE 1610 1 
I)A? (julian) • ~1)23 
TII~ (nili~Jry) 16s242 
PHASE 1 
TYPE FUEL 

m c ~  m ~ o o s  
EHGtHE 5PE]~ (ton) ?9 

SHOKE OPACIIX (Zl 110,3 

"I~E]tATL~E PARAPJETERS (deg.c) 
COOLANT IH 1 
COOLANT OUT t 
09. ~ 3 
011 P.,,4L~ Y 1 
INT~E AIR -3 

AItSZ~T -2 
BOOST B4 ItlHE~ C6OLm2 -O 

~OWLIST 11 

E~OkttlS"i" t6 g 
E~tAUST STACt 18 

PILESSURE PARA~.rTERS 
OIL (~a) 
FI~ (kpa) 

. ,  .o .1 .o . ,  .o .4 

t 1 1 I I f t" 1 
2 2 I 2 2 2 2 2 
4 3 3 2 2 2 3 3 
1 I 1 1 2 2 2 2 

-3 -4 -4 -4 -4 -5 -5 -5 
-2 -2 -2 -2 -2 -3 -;3 -3 
-0 - |  -0 "0 -0 -! -0 -I  
-0 - I  -0 "O -0 -0 -0 -D 
-O -1 -O .,O -O -1 -1 -1 

50 5? 58 &3 59 22 80 91 
30 36 3 7  43 45 47 49 45 

3 8 , . 14 ,+ .% 

61,4 65,4 !~S.9 126.6 t46.3 165.1 182.4 2OO.O 215.3 
102,4 102.7 109.2 111,5 112.8 113,3 113.6 114.5 115.0 
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"*~ SYNFUEL PROJECT Q3"8538 TEST RESULTS * * "  
COLD START TEST @ 0 ~EGREES C 

R~ ~M)E~ 770 771 772 273 774 775 776 7"]7 778 
TEST CODE 1610 l 1610 I 1610 I 1610 I 1610 ) 161o 1 1610 I 1618 I 1611 1 
DAY (ju!ian) 6023 6023 60~ 6023 6023 • 6023 6023 6)23 6g.~3 
TIHE (nil!larD) 165311 16~14 165317 165320 165323 165326 16~3g 16~ 165336 
PHASE 1 1 1 I 1 I ! ! I 
TYPE FUEL 5"7~rn$ 5~E0~ 57ZEUS 57ZEgS 572E~5 57Z29S 5TXE.1)S 5 ~ S  577,E]15 

ENGINE PARAHETERS 
ENn-JE SPEED (roe) 335 242 129 346 3"33 P69 343 392 2~,7!~.p 
TORQLLY (N'-H) 9,6 1=.0 Ig.8 lO.& 10.6 9,2 10,7 g.4 . 
POUE~ (XU) .3 ,3 .1 .4 .4 ,3 .4 .4 1,5 
• ~HOKE OPACITY IX) 100.3 100,3 100,3 10~,3 10~.3 1|0,3 110,3 I00,4 lO|,3 

TE~ERATURE P~HETERS (de~,c) 
COOLANT IH 2 2 2 2 2 2 2 2 3 
COOLANT OUT 2 2 2 2 2 2 2 2 2 
OIL SUHP 3 3 3 3 3 3 3 3 3 
OIL GALLERY 3 3 3 3 3 3 3 3 3 
INTAKE AIR -5 -5 -5 -5 -5 -5 -5 -5 -5 
CELL A~IF.}IT -3 -3 -3 -3 -3 -3 -3 -1 -3 
)OO~ B4 I~INER COOLEFI -1 -I -1 -t -1 -I -1 -~ -I 
~T AF INRE]t COOLER, -0 -0 -0 -0 -O -0 -O -Q -0 
FUEL IH -1 -I -I -! -1 -! -I -I -I 
~HAUST $1 ~4 ~ 66 6B 7g 66 70 6,1 83 
EXHAUST t2 B5 YO 93 ?B 9B 102 194 106 121 
EXHAUST $3 5Z 55 58 61 58 59 65 61 75 
EXHAUST t4 ?7 Y~ 94 98 101 100 99 103 124 
~H~UST ¢5 76 77 f13 90 91 97 97 96 106 
EXHAUST t6 32 32 33 27 39 3B 43 51 67 
~HAUST STACK 40 4~ 43 46 42 48 4Y 51 SB 

PRESSURE PARAI~'TERS 
OIL (kpa! 22~.6 24],5 251.1 261.4 267,7 27Z.4 278.3 292,3 2~,4 
FUEL (kpaJ Igl.4 90.2 BI,6 74,1 67,8 62.1 ~,.~ = o A.,  44,0 

COLD START TEST @ 0 DEGRrnS C 

RUN NUHBE~ 7'/g 790 781 782 783 784 785 7B6 7B7 
TESTCO)E 1610 1 1510 1 I6lO 1 1611 1 1610 1 161) 1 1511 1 161| 1 1610 1 
PAY (julian) 6023 6023 60~ 6023 6023 ~023 61~ 6023 6023 
TIME (ezlitary) 165-~39 165342 165345 165348 16~51 16~53 165~56 165359 1654 2 
PHASE I 1 1 1 1 I 1 ] 1 
TYPE FUEL 57%E08 5'/'L~S 577,~5 57XE])S ~LE])S 577,~S 57XEDS 57XEDS 57%E.0S 

ENGINE PARAMETERS 
ENGINE SPEED (rpn) 
TORQUE (R-H) 
P~ER (NW) 
SHOKE OPACITY (Z) 

TEHPERATURE PARAMETERS (deg.c) 
COOLANT IN 
COOLANT OUT 
OIL S1JMP 
OIL GIzLI.E3IY 
INTAKE AIR 
CE].J. AHBIEHT 
DDOST B4 INNER COOLER 
900ST W INN~ COOLER 
FUEL IN 
EXHAUST #i 
EXHAUST 12 
EXP.AUST ¢3 
EXHAUST 14 
EXHAUST ]5 
EXHAUST 16 
EXHAUST STACK 

PRESSURE PAR~ETERS 
Oil 
FUEl. 

764 83B B~5 926 979 I|ZZ ilO6 1074 1103 
• 19.2 20.3 19,4 19,5 20.7 24,6 22.3 20.6 21,2 

1,5 i,B 1,8 1,9 2.1 2.6 2;6 2.3 2.4 
zoo.3 i . , 4  1no.4 1. .3 .0.3 .0,4 ! . . 4  i . . 4  !g~:z 

3 3 3 3 3 4 • 4 4 4 
3 3 3 4 4 5 ~ 5 5 
3 3 3 3 3 3 4 4 4 
3 3 3 3 3 3 3 3 3 

-5 -4 -4 -4 -4 -4 -4 -3 -3 
-3 -3 -3 -3 -3 -3 -3 -3 -3 
- I  -1 - I  -1 -!  - I  -0 -0 O 
-g -g -0 -0 I 0 0 ! 1 
-I -1 -I -I -1 -1 -I -1 -1 

1|3 118 132 143 141 147 145 143 146 
144 153 166 183 199 21l ~5 234 

12~2 103 114 122 124 136 136 1~ t23 
134 16! 168 i70 193 189 392 211 207 
117 I27 [36 151 160 172 178 184 183 
64 55 43 34 26 ~ 18 17 16 
66 76 85 93 99 107 112 116 118 

(kp~) 294,4 299.8 304,8 309.7 313.9 318,! 3~. !  325.3 32?,7 
(kpa) 45,8 ~6.0 62.5 7~.! 74.5 85.8 104.7 97.9 106.0 
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,m,a 5YffUEL PgO~ECT 03-853B 
COLD START TEST e 0 DECRY5 C 

RUN HUil~E~ ?B6 
TEST COOE 1~10 1 1610 t 
DAY (~ulian) 6023 

~PE FUEL 5TT.E~ 

E2,tS'lI~ ~ E T ~ S  
ENG]~ (rpn) 1145 
TORQUE (1(~i) 21.? 
POUER (lU) 2.6 
SHO~E OPACITY (%) 100.3 

TEST RESULTS ~ 

ygo Y91 7~2 793 794 y~ 
t610 1 1610! 1~10 ! 1610 ] 1610 [ 16101 1L109] 

6o~ 6023 6023 6023 ~023 6023 ~o~ 6o23 
1~4 O 165411 165414 165417 165420 165423 1~54~ 16~8 

I I 1 I I I I 

~.~, 
2.B 8.9 10.7 8.3 9.3 8.3 8.3 B.4 

100.3 93.~ 44.1 25.5 23.5 22.4 20.8 20.9 

TE~E~TIJ~E PUAXE'fERS (de4.c) 
COOl.ANT IH 5 5 4 ~ 4 4 5 Y ? 
COOLANT OBT 6 6 7 7 8 9 ? 10 .1 t 
OIL StJHP 4 4 4 5 5 5 6 9 B 
OIL r.~J~LLB~Y 3 3 3 3 3 3 3 4 4 
IHTAKE AIR -3 -3 -3 -3 -2- -2 -2 -2 -2 

¢~L�I~T -3 -3 -3 -2 -2 -2 -~ -2 -2 
~OOST D4 I}~ER COt~ 6 1 1 4 ? 9 10 11 12 
8OOS"T A2 IXH~ COOLER l ~ 2 4 7 ? 10 12 13 

-0 -o - o  -o -o -o 
L~g.~T t2 244 253 284 332 349 359 360 360 357 

t3 137 1~ 169 P~4 19~ 175 1~ 147 • 146 
EXHAUST #4 213 219 260 336 366 385 394 397 397 
E3OL~JST a5 190 205 242 2?7 321 334 3qO 343 ~3 
E.'Gi~UST t6 t~ t& 78 140 98 ?~ 65 60 • 5"7 

STACX I24 !~  146 177 190 199 204 218 21-D 

PRE~S~E PARA~rTI~S 
OIL (kpa) 339,2 33~.? ~!5,6 363,9 375,6 3BZ,2 395.9 397,7 389,2 
FUEL (~a~ 10B.8 101.0 9%5 lOB.B 114.2 l l l . '~ 189,7 110.8 111.'/ 

COLD START TEST g 0 ~EGRE~G C 

RUN ~ ?9"/ 798 
TEST C9~E 1610 I 1610 1 
DAY { julian) 6022 60~ 
TI~ (nilitarg) 1~543t 165434 
P}{P.~ t 1 
TYPE FIJD. 5"?%EI)S. 

799 900 e01 902 903 904 B05 
1610 1 1610 1 15101 1610 1 16101 16101 161f 1 

6023 6023 6023 6023 ~023 6023 6023 
165437 165440 165443 165446 t65449 16~45~ 165454 

1 1 ~ 1 l 1 1 
591~S ~ 5"rZE~S F'/Z~S 5"T'%~S 5?',,T.E~S 5?tE~S 

ENGINE PAXAflr~S 
E~GINE ~p;o (rpn) 963 867 959 ,973 1144; 961 864 B~6 871 
TORQUE (K-It) 23.3 • 9_7 O.3 15.5 t?.O 17.6 t?,O 16.? 17.0 
POQ~ (k'ii) 4.3 1.2 | 

1.5 1.5 1.5 1.5 1.6 ~ ..J SNOKE OPACITY (Z) 56 1.6 1',~ 1,s 1,s l.b 1,5 t,S ,~ 

TEi~ERATURE PARAP_E~ (deg.c) 
COOLANT IN 8 Y O 9 , 8 9 11 tO 
CgOLAhT OUT I1 12 12 13 13 13 13 |3 

OIL GALLERY 4 5 6 7 7 8 
IHTAkE AIR -! -1 -1 =! -1 -1 -1 -! =I 
CElL ~J~gIE~T "2 -2 -2 -1 -1 -I  -1 "! - t  
~DST B4 I ! ~  C I ~  13 I2 I1 10 9 B 8 B 7 
BOOST ~ IHH~ CODL~ 14 14 13 13 12 12 11 11 11 

-I -0 -0 -0 -0 -0 -0 -0 -0 
t~l 334 248 204 191 18~ 175 I6B 162 158 

[XILqL~ 12 312 240 , 200 185 173 165 157 151 !46 
l ~  | l  128 I~1 I]6 92 08 103 106 108 !09 
U(iiAUST #4 339 ~1 205 191 181 173 16~ l&! 156 
EGI~JST t5 303 ~g 202 188 176 166 157 151 146 

#6 54 46 40 53 64 72 77 91 93 
EI}iAUST 5TA~K 195 166 148 142 137 133 130 l ~  125 

PRESSL~E PARAI~ 
OIL (tpi) 384.9 3";2.5 3~6.2 344.5 ~6.8 331.2 327.1 324.0 321.6 
FT~ (kill) 14~J. 176.0 165.1 162.3 166.7 167.5 167.0 157.0 166.7 
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~*~ SYI~U~ PgOIECT 03-853B TEST RESULTS ~(~'~ 
COLD START TEST ~ 0 DEGREES C 

RUH fiUHBER BI6 B07 BOB 809 8LO 
IEST CODE 16L0 1 1610 I 1610 I 1610 1 1610 1 
DAY (j~lian} 6024 6024 6024 6024 6024 
TIME (eili~ary) 85145 85148 65151 65154 9~157 
PI-]A~ 1 I ] 1 1 
TYPE FUEL 5"7~FJ)S 57~J~DS 57~EDS 57ZEDS 57~EOS 

ENGINE P~A}I, EI~S 
ENGINE SPEED (r~e) -I -I -1 -I 6 
TORRL.IE (H-if) -4,7 -4,7 -4.7 -6,1 -~2,5 
PI]l,I~ {Xg) .0 .0 ,0 ,~ -.I 
SffOKE OPACITY (X) .7 ,7 -,2 .6 4,8 

TE]IP~ATIiRE P~A,~'ERS (deg,c) 
COOLAflT I~, -1 1 I 1 I 
COOLA;IT GUT -0 ! 1 I 1 
Oil SUMP "I -1 -I -I -1 
OIL ~LLERY -I -I -I -I -I 
l,~,q'AX E AIR -2 -2 -2 -3 -3 
CELL A,~BIENT -I "I 11 "1 "2 
BOOST B4 INI',L~ COOLER 0 O 0 I 0 
BOOST AF I~'~F.R COOLER -0 -O -0 -0 -0 
FUEL IN -1 -0 -0 -I -0 
EW].IAOST #t -0 -0 0 -I 0 
F~UST t2 -O -0 -0 -I  -0 
E~HAU~T f3 -0 -0 -9 -0 -0 
EXI~ST ~ -9 -0 -0 -I 1 
E'~AUST t5 -0 -0 -O -I -0 
E)~.UST ~ -O -O -0 -0 -0 
EXHAUST STACK 0 O ~ 0 0 

PRESSURE F~IIE'i'EI5 
OZL !.~a}, ~:.7~.~ -,7 

COLD ~AI~T TEST 8 I DEGR~S C 

CODE 
T[ I~ulian) 

(nili~ar~) 
FI~SE 
T~PE F~EL 

KttOII.E PAR~.~ERS 
ElainE S;:EEI) (ran) 

(KU) 
SI'[OXE ~ClI'Y (Z) 

~E~ATU~E PARAHETER5 (deg,c) 
COI].AflT lfl 
COOLAHT OUT 
OIL SUt'I~ 
OIL ~LLfIY 
INT~E AIR 
CELL ~t~IBIT 
BOOST 3& INIE3~ COOLE~ 
~OOST AF 1~1~ COOLER 
FL~I. Itl 
E](HAUST f l  
E~IiALIS'I" #2 
F.~AUST #3 
EXI~.JST :14 
E~,~ST 15 
EPO~ST 16 
EXBUST STACK 

PRESSURE PAR AP, E'i'~S 
OIL 
FUEL 

811 BI2 B13 814 
1510 ! 161G 1 16101 I~18 1 
~0~4 ~024 6024 6024 
~2 ~ B523 6526 852 

J l I 1 
?%EDS 5"fLE~S 57~E~S 572EDS 

.0 .~ -.~ .0 
~.5 99,B !~g,4 100.5 

I 1 1 1 
I I I I 

-I -1 -I -I 
-I -I -I -I 
-3 -4 -4 -4 
-2 -2 -2 -2 
0 I -0 -0 

-0 -0 -0 -0 
-0 - I  -O -0 
-1 --3 3 17 

19 21 28 37 
5 15 I~ 24 

-2 -3 4 2 
4 4 7 11 

- 8  o:o 

(ba~ 22.4 4h4 5B.7 82,0 99,6 117.3 134.6 151,5 lb7,9 
(kpa; 94.5 T9,0 102.3 105.6 10B,3 119,7 111,~ 111.4 llO,B 

I 1 Q O 0 0 0 I I 
I ! I I I I I I 1 

"! -I - I  -I -I - I  - I  -I -I 
- I  -I - I  -I - I  -I - I  -I - I  
• 4 -4 -4 -4 -4 -~ -4 -4 -4 
-3 -3 -3 -3 -3 -3 -3 -3 -3 
- I  -0 -Q "1 -9 -0 - I  -1 - I  
-1 -I - I  -1 -1 -1 - I  -I -1 
-, -o -, .I -I -, -i -I -I 

. .  51 56 65 68 73 
21 29 29 34 35 39 43 46 52 
37 45 50 59 65 69 72 75 ~- 
33 33 34 41 47 49 51 57 
7 13 10 19 33 ~2 47 51 ~? 

14 17 18 22 25 27 2B 31 34 

-351 131 .I 116.  14!  :L2  ' 
- . |  ,0 -.g .~ .0 ,0 ,4 ~ .5 

100.5 I00.5 190,5 !|0.5 100.5 100.6 11Q,5 110~ [al,5 

el5 916 917 e18 819 e2: e21 e22 923 
1610 I 16101 161| 1 1610 I 161BI 1610 I 161Q I 161~I IGIO I 

6024 6024 6024 6024 6024 6024 6024 602d 6024 
@5212 85216 B5219 S5222 65215 65220 85231 65234 05237 

I I 1 I I I 1 1 I 
5??.E~ 57"/.E~S 57ZEI)S 5?ZEUS 57',~J~S 571EDS 57~DS 57Y&,.~ 57ZEDS 



[ --* STtbCL1E1. PRO.TECT 03-8538 
COLD START TEST g 0 DEGREES C 

I~t~ ~lgY~ 824 82.5 
TEST CODE 1610 I 1613 1 
DAY (~lian) 5024 602~ 
TI~ ( . i l i tar~) 85241 ~244 
PHASE 1 1 
TYPE FUEL 57%E]}G 577~ 

E~G~ PA~.ETL~S ' 
l~GIl~ SP~]) (rPn) 5 
TGRGtJE (~[-fl) 16,3  
POI~ ([u) ,0 
s ~  Or~CZTY (z) ln.~, 

C001.~4'1" Ifi ! 1 
CO~T O',JT 1 1 
OIL 5~P -I -g 
OIL G~I.LE:RY -1 -I 
Im~E AIR ..4 -4 
CELL A,~I~T -3 -3 

- ,  -1 

z,  -1 .  -1 
65 64 

EXHAUST 13 58 5B 
~ S T  M 79 83 
EXdAUST 15 62 6B 
E~OiA,UST t6 ~ 55 
EY~H~IJS'T STACK 37 ]? 

PR[~'URE P~L'TERS 
OIL (~a ! 
FUEl. (kpa~ 

122 

TEST RESULTS e*** 

926 027 828 929 830 831 832 
1510 1 1610 1 I610 ? 1610 I 1610 1 16101 1610 1 

6024 502~ 502~ 6024 6024 6024 bC24 
65247 65250 65253 ESZ55 8~59 853 Z 053 6 

1 l 1 t 1 1 I 
57%E}S 5?'?,E~S .57%E~8 57I~)S 57'~D8 57~ 57~5 

144 Zl~ 118 353 2~0 3~7 ' ."W 141 
15.7 15,6 15.5 1%2 15,5 lb.? 15.8 15.8 

,2 .5 .2 .5 ,~ .~ ,4 ,2 
100,6 10~,5 100.6 1q6,6 100.5 110.~ 1GO,5 100,5 

l 1 t 
! l 1 

-0 -O -O 
-I  - I  - I  
-4 -4 -4 
-3 -3 -3 
-I  -I - !  
-1 -1 -1 
-1 - I  -1 
66 6B 
B! 86 92 
59 51 57 
85 69 95 
71 75 75 
55 65 55 
41 43 45 

t 1 1 
I l t 

-0 -0 -O 
-1 -1 -I 
-4 -4 -3 
- ]  o3 "3 
-I  -t ~1 
-1 -1 -~. 
-1 -1 -~ 
67 66 71 
94 92 9~ 
58 61 ~0 
97 99 I ~  
81 85 

2 
1 

-{I 
-1 

-3 
-1 
-1 

95' 
61  
76 
92 

9~.e s~o 76.7 : 61.7 ~s.? ~ . z  -,o.z ~7.1 

START TEST g | J)EGRI~S C 

RUaHUM~TEST Ct~E 161~ t6106~1 I M ~  
DAY (jolhn) 6;24 6024 5024 
TI~ (nili?arv) 65310 65313 65316 
PHASE 1 t I 
TYPE FUB. 57%E~ 57'~S 57~S 

~Gl~ P~ETf~S 
~qGI#E SPEED (rDn) )22 36? 

9"~E ~PAC[I'Y (%) lOd,6 100,6 1.~0,6 

TE~PEXATU~E P~A~'TERS (dN.c) 
CDOLAHT I~l 2 2 2 
L'OOLAflT OUT 1 1 1 
OZL SU~ -0 - |  -o 
OIL G,M.L~¥ -1 -1 - i  
INTAKE AIR -3 -3 -3 

I~COST 94 IHl~ C~L.EX -1 -1 -1 
DOnST AF II~{F.g C60L.E~ -1 -t -1 
FUEL ]g -I -1 -1 
E ~  #1 69 70 76 
EX}WJST #2 . 110 110 107 
I~HAUST t3 51 63 59 
E.XHAUST M 104 105 107 
EXHAUST #5 94 ?2 95 
E~.IAUST ~ ~ 75 8I 
EXHAUST STAC~ 52 54 54 

PRESSURE PA~AJ'~T[X5 
01L (lpa). 273,7 278.2 
FUEL (tpa,~ 44,8 48,3 

B36 ~7 938 839 B40 841 
162o 1 161o I 151  1 161o I I61o,  I , .  1 

6o2, 6oa ,o2, 6o24 6o 4 
asi9 

1 i I ! I 
5"/ZDS 577.~S ~ S  57'%~S 57.tE.OS 

362 305 364 545 736 927 
17,4 15.4 16,~ 22.8 .~.7 ~,5 

,7 ,5 .6 1,5 2.2 2,5 
160,6 t|0,6 I00.6 lOB,5 100.5 100,5 

2 ! 
-0 
-1 
-3 
-2 
"1 
- t  
-1 
83 

105 
53 

109 ?g 
B4 
55 

2 2 Z 3 
l 1 1 1 

-0 -0 -0 0 
-0 -O -0 -| 
-3 -3 -3 -3 
• "2 "2 -2 -2 
-1 -I -I - I  
-1 -I -1 -I 
-I, -I -1 -t 
87 64 88 92 

105 lOS 112 132 
54 57 63 95 

114 114 133 150 
?~ tO0 106 124 
7B 72 76 78 
56 57 61 72 

! 

-2 

- t  
- t  
-1 

146 
tO~ 
t69 
t33 
;2 
81 

232.0 284,9 287.1 289,0 272.Z 297.1 3Cl,3 
35.6 6;LO 70.9 78.2 86.6 72.5 ~L'7 



. i t  SY~'IJ~ PRO~ 03-653U 
COLD START TEST B 0 DEGREES C 

TEST COOl 
DAY (~ulian) 
TI~ (nil~targ) 
PHASE 
~PE FUEL 

E~,'GIHE 5PE£O (r,n) 
~R~E (IT-H) 
POG~ (IH) 
S~OKE OP~CITf (%) 

TE~E~ATURE PARAMETERS (deg,c) 
CO01.~ lfl 
COOL~flT GUT 
OTI SO~ 
OIL gJ.LE~Y 
IHT~([ All 

~,'IBIE]IT 
BOOST ~ I~ CO~L~ 
Bon~ ~ I.,,ER COL"~.U 
FUEL IN 
E~HAUOT "i! 
~ S T  t2 
EXHAUST i3 
~ST ~4 
~OiAUST 
F.Xli~ST 
E~,AUST STACX 

P~ES~JgE PA~LCTE~S 
OZL (kp). 

(kpil 

TEST RESULTS l i .  

842 843 844 045 846 947 B~8 949 .650 
1610 1 1610 1 161~ 1 1610 l 161D 1 lSlO I 1610 l 16101 I510 1 

~024 ~024 5024 6024 6024 6024 &024 5024 6024 
65"~8 65"341 853~4 85347 85350 B5353 65"]5~ 6535g 054 2 

I [ l 1 I 1 1 I I 
5"TIE~ 571F~S 572E~5 57ZE~ 5?'/.E~S 57'E.I)5 572~S 57E~S 572ED5 

,o o 1o13 IOe  

2.6 2.8 3.1 3.~ 3.9 3,4 3,8 4.1 3.9 
100,6 100,6 10i.6 1|0,6 100.5 100.6 110,~ 110,5 IOl.b 

COLD START TEST ~ | ~EGREES C 

3 3 3 4 4 4 4 5 5 
2 2 3 3 4 4 5 5 
g 0 1 1 1 1 1 ! 2 

-0 -0 -0 -0 -O -Q Q | | 
-2 -2 -2 -2 -2 -2 -2 -1 -! 
-2 -2 -2 -2 -1 -1 -1 -I -I 
- I  - I  -1 -1' -O -0 I t 1 
-I q -O -0 0 0 1 1 2 

195 
3 

1,1 135 126 

GRAPH 15,85 20,?0 ZP 
AXES ON BOLOR" BABIC 

XAXIS ON LIt~EAR 

PR£S~LIE PM:,"¢-~S 
OIL (kpa) 335.2 340,1 35B,g 371,2 379,2 384,l 397.5 389.1 38~.4 
F]J~ (kpaJ 115.7 101.8 IIO,? 106.2 1052 I¢8.0 118.4 ll?.4 111.4 

R I  ~,ql~  ~I  R;2 853 854 855 ~ 6  g57 6 ~  g~9 
TEST ~DE IAI| 1 I610 I 161~ l 1~1e 1 1610 1 1610 1 161| 1 1~11 1 1~11 1 
I)~Y (julian) ~24 6DZ4 6024 6024 5024 8024 6024 b024 (:fl24 
TZitE • (nilicary) 654 5 854 n 65411 85414 65417 6542| 65423 6~427 05430 
PI-~ I 1 1 ! t 1 1 1 1 
TYPE ~E]. ~ b'72~S 57ZE])S 5?/.EOS 572E~5 5"7J~S 57J~.~ ~ D 5  57ZE])S 

DIGINE PARAY£TER 5 
E~GIH[ SPr'~ (rue) 1241 16T~ 231, 2318 2319 2311 2326 2331 2332 
TOR~Z: (,'f-H} T3.8 37,5 67.7 51 .8  5 0 . 3  41i,4 49,6 47J 51,6 
PIT.E2 (EU) 4,t~ (~,4 16,4 12,6 ~ ~. 11.7 |2,! 12.1 12.4 
5~KE I~,CI1X (Z} laO,I I0;,5 66,5 472 ~6~0 33,4 31,4 263 24,3 

TE~BATL~E P~P.HET£RS (deg.d 

OUT 5 5 ? ? 9 11 11 
0IL ~ 2 2 2 3 ~; :t 5 ~ 6 
OIL ~eJ.LE]Iy l I 1 1 2 2 Z 2 3 
INTKr AIR -I -I -1 -1 -1 -@ -0 -g | 

~q)I~'I -1 -1 -1 -1 -1 -1 -1 -I -O 
BOOST B4 IN~ COOLEI 1 2 4 ? ? 11 12 13 14 
BOOST ~ I I ~  COOLER 2 2 4 7 9 11 12 14 15 
FUEL IN -| -1 -I -1 -1 - I  -1 -1 -1 
E~O~ t1 t~7 I74 ~ ~l~ 357 37! 375 373 ~7 
EXHAUST #2 3 |  2?2 326 343 ~ 255 35"5 35"3 349 
E~5"?  t3 143 1~Z 2~1 ~B 206 188 177 t76 19~ 
~ T  t4 ~,4 245 325 365 382 392 394 392 396 
EXiL~ST t5 241 253 307 327 337 341 343 342 ~e 
EXJ~ST t6 22 22 171 11B 90 74 66 61 6g 
D~iAUST STACK 140 147 166 199 206 211 214 215 217 

30~.5 309,7 313 6 317.3 32B.9 323.6 32b,2 329.4 ~2,2 
713 B2.7 78~9 88.8 107.2 !IZ.1 11Lg IH.Z 1|7,9 
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APPENDIX G 

-20oC COLD START DATA 
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t , ~  SYHFUEL PROTECT 03-B538 TEST RESULTS x l , ,  

R~ HUH~ 155 15~ 157 158 15~ 160 lbl  l ~  163 
TEST CO~E 11111 11111 111t1 11~2~ t1~2 ~ 11.~2~ 11~2 ~ !1~i ~ I1~2_~ 
DAY (ju!~an) 5323 5323 53~ 
TImE (niiitary) 115622 115625 115629 115632 115635 115638 115642 115646 115650 
PHASE I 1 t I I ! ! 1 1 
TYPE FUEL COP, I)F2 COH])F2 COKDF2 COHI}F2 COHDF2 COH~F2 CO~FZ COH])F2 COH~[=P. 

t ~ I E  PARAH~ER8 
EfiGIHE SPEED (rpe) -0 -0 -0 -O 19 9~ 33 1~ I9 

FOHER (KH) -,Q -.0 -,0 ,0 -.7 -3.3 - l . l  -3,? -.6 
SHOKE OPACITY (Z} .1 ,1 .1 .1 .~ 77,1 93,2 ?9.7 ~9.6 

TEHPERATURE PAE~,HE'TF_~S [neg.c) 19 
COOL~T IH - -I9 -19 -19 -19 -19 -19 -17 -17 
EOO~HT OUT -20 -18 -18 -16 -18 -|8 -19 -18 -18 
OIL SUHP -17 -[6 -17 -It, -I6 -16 -16 -l& -15 
OIL GAt.L~Y -1~ -16 -16 -1~ -16 -16 -1~ -15 -15 
IHTAKE AI~ -?.2 -PP -Z~ - ~  - ~  -~1 -21 -21 .-21 

BOOST B4 D/NO COOLER -21 -21 -21 -Z1 -2! 2J, -21 -21 -21 

FUEL I~ - is -le -re -16 -te -1. ~ -20 -zo -2o 
EXHAUST #1 -te -IS -re -18 -18 -19 -20 -21 -22 
[X~ST;~ -le -le -is - is - ~  -zo -z~ - u  -22 
E'7~ ST t3 -18 -[8 -18 -to -17 -19 -~0 -~1 -22 
EXHAUST tq -18 -18 -18 -18 -19 -2n -~l -21 -17 
E~(HAUST t5 -18 -18 -18 -18 -18 -19 -20 -17 -20 
E~g~JST t& -le -18 -le -In -18 -19 -~0 -25 -21 
EXHAUST STAE[( -21 -21 -21 -21 -Pl -21 -21 -~1 -21 

PR F...~I~E PARAflETER~ 
OIL (ipa! | .7 1.9 1,? 1.V 2.8 5.2 7.8 t l ,5  
FuEL 

RUH H~ER IH 165 166 167 16B I69 170 17'1 172 
TESTCODE 1t|1 ! 1111 I 1111 ! 1111 ! 1111t 1111 1 1|11 ! 1111 I 1111 1 
DAY (Julian) 5323 5"323 5"323 5"323 5323 5323 5323 5"323 5"323 
T]~ (nil i tary) I1~5~ 115655 1 1 ~ ?  1157 2 1157 $ 1157 ? 115713 11571~ 115719. 
PHAE 1 1 

E~GZHE (nn) 27311. 123 =5~= 8 134 ? ' 4 - 1 1 1 / 2  o 214 
TOn~U~ ~ - ~  - . -2eL3 -z~., ,  . - m . e  -167.~ -e,5 -~7.6 -5~.~ 
eou~ ~u~ -.4 -3.6 -1.5 - .z  -2.4 -.e -.o -,e -1.3 
SI~OKE OPACITY (Z} 99.5 9?.7 9%5 99.? ?~.3 98.3 ~.4 g3'.7 99.6 

TEI~ERA~RE PARAETF.~S (deq,c) 
COOLAHT IH -19 -19 -19 -19 -19 -1~ -19 -19 -19 
COOLANT OUT -18 -18 -18 -16 -18 -18 -17 -18 -18 
OIL SUHP -15 -15 -15 -15 -15 -15 -16 -16 -1~ 
OIL GALLOY -16 -1~ -16 -16 -16 -16 -16 -16 -16 
IHT~E AIR -21 -21 -~l -20 -20 -20 -~g -20 -20 
CELL AflBIEET -~| -20 -20 -21 -20 -20 -20 -~0 -20 

- i ,  - ,  -17 -17 

E~QedJST #4 -11 -8 -3 .l 15 27 31 38 51 
EXHAUST 15 -aO -PO -t3 -4 3 22 39 28 33 
~HAUST f6 -21 2~ 

-17 -9 -5 -~ 

PRESSURE PAR~ETERS 
OIL (llpa! 15,0 18,3 21.5 24.9 2B.7 32.9 3~.4 40.2 44.7 
FUEL (kpaJ ]02.2 103.7 112.7 103.4 114.1 117.2 1i5,9 103.3 119.8 
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~ . *  SYHFUEL PROJECT O3-BS"JB TEST RESULTS ~ . *  

RUH ~d~E~ 
TEST CO~ 
~AY 
TZHE 
PI~SE 1 1 1 1 | 1 1 1 1 
TYPE FUEL 

EHCII~ PAR~rlERS 
EI~GJ]~ SpF~O (rgn) 

$1~l(e OPACITY (Z) 

COl, fl)FZ ClZfll)~ CI~gF~. COI~F2 COHI)F'2 COH~F2 COt~)F2 COl{I~'2 COP.I)F2 

239 lt,,7 PP3 245 210 309 330 392 6M 
. 21.1 ~.5 2~,2' 39.3 " : I - " t : ~  ,:; 19 :1%]  ~ , 11 ~ 

11|.1 %,9 99,8 10|.| 180,1 II|,D 99,9 100,1 100,1 

TE~E~ATUAE PA~AHETER~ (d~.c) l? 
CDnLAHT IN - -t? -19 -19 -19 -19 -19 -19 -19 
COOL~'T OUT -18 -18 -19 -16 -18 - l? -17 -t? -17 
OZL StlHP -t? -17 -17 -17 -17 -17 -It, -16 -1~ 
OIL GALLJ~Y -t& -15 -t5 -16 -t? -19 -17 -17 -17 
IHTA~E AIR -26 -20 -20 -20 -26 -19 -19 -19 -19 
CELL AI~IIEHT -2D -21 -21 -21 -EO "-20 -20 -21 -19 
BQOST 94 11~ COOL~ -20 -~8 -20 -20 -20 -20 -20 -20 -26 
~]ST ~ [~E~ COOLI~ -19 -19 -I? -19 -19 -19 -20 -20 -19 
FUEL IH -tD -18 -tO -18 -18 -19 -18 -18 -16 

11 ~ 23 ~ 42 47 55 64 ~ 92 
E]O~LIS"I' 12 15 25 27 37 ,'15 54 /,3 70 93 
~ T T t 3  25 27' 31 ~8 49 55 62 ~7 93 

14 ~,9 ~7 ~'7 ,,~ 9! 96 100 1116 123 
~QIAUST t5 37 4~ 5"3 " 5? 71 74 ~1 ~ 105 
ETJiAUST I~ 51 62 88 102 112 113 I29 lt.,2 194 
~01~15~". gI'llI21I 11 1~ 19 2Z 27 2? ~4 41 5"3 

P R F..,~LRE PARI~rl'~ 
OIL ( i:p a). 49.2 ~ ,4  59.1 54,1 69.~ 75.Z 81.3 68.Z ~.2 
FIJEL (kpal 111,8 117,5 112.0 113,4 114,~ i14.5 11b,6 119,4 115,2 

DAY 
T I~  
PI~SE 
TIldE FUEL 

1111 1 l l h  I I l l l  I l l l I  ! l l l l  I l l l l  I I l l l  1 
(]llian) 5~3 5"323 5"323 ~ 5"Lr~ 5'32.3 5323 5"323 5"3~ 

(ei l i tary) 115"~ 1159~ 115"~8 1158 1 1158 5 1159 8 115811 115815 115818 

DIGTJi£ PAX~flEI~S 

to~,~ ~ ~,, ~ =~. 
SHOXE OPACITY ( l )  1|0.1 l l l , t  160,0 

T~iPF..RAIl~£ P~AILr~G (deg,c) 
CO01..~T IH -19 • -19 

OUT -17 -1~, 

INTME AIR -19 "I9 
~ 5 . l  AlLSl£Xrl" -19 -19 

B4 I ~  

~ .  IN -18 -18 
~qt/ST t l  1~ 124 
~]04AUb'T 

14 13? 153 
i~OtAUST t5 122 1~5 

PRESS~E P~q~M£T~8 

9.11 26.1 25.3 25.1 2'5,4 25.4 
99.2 5n.6 41,8 -'o. O' ,~3.1 25.0 

-19 -1, -18 :l~ -16 -I~ -1~ 
-if, -16 -$5 -14 -13 -12 

:!~ :l! :t! :1~ :I~ :~! :t~ 
-19 -19 -19 -19 -tB -17 -17 
-19 -19 -19 -19 -I?  -1~ -19 

:~! :I~ :II 4~ -~ -~ -I~ 
-17 -17 -17 -17 -17 -I7 . -17 
143 161 267 283 2B4 280 275 

. ,  , .  ~ m m z .  m 

iI~l] 11I:~ l~:t l~t:l tlt:~ Ifl:l tlt:l ttl:t tlt:~ I12:~ 
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**-- SYHFUF.J. PROJECT 03-8538 

~UH NUMB0 ES', COE 111~9~ 192 

TI~ (~ilitary) 115822 115825 
PHASE ! 1 
TYPE FUEL COHPF2 COHDF2 

E~GIE PARAdD~S 
ENGIHE SPEI) (rpn) 239~ 1821 
TORgUE (~-H) 101.5 81,4 
POW~ (~W) 25,5 15.5 
SHOE 0P~CITY (I) 18.0 11,5 

TEHPERATURECOOLAHT IX PARAMETERS (deg.c)_l 4 
CrjOb~NT OUT " ' -12 
OIL SUHP -9 
61L ;A~Y -16 
IHT~E AIR -l/~ 
CELL ~IE~r -18 
~O08T T~4 IHP~..I~ COOLER 7 

~XHAP~UST 11 272 
LIST 42 

~(HAUST #3 
EXHAU~r t4 ;~Z 
EXHAUST #5 269 
EXHAUST ~ 314 
E)CHAgST STA~ 1~| 

RE~L~E P~X~-T~S 
OIL (ipa), 202.9 
FUEL (kpaJ 114.7 

TEST RESULTS ~"' 
193 1 194 1,~5 196 197 176 19, ° 

I ' 11~2 ~ I ~  11~2~ I~2~ 11~2 ~ 'I~2 ! 11~2 i 

1 I 1 1 I I I 
COHDF2 COHDF2 COHOF2 COHDF2 CO~tDF2 COH~F2 COH~F2 

!~.31 ?97 859 851~ 853 852 85b 
b9,8 58.4 ~3.8 47, l 46.9 ~.~,5 ~ .  1 
10.5 6.1 3.9 4.2 4.2 4.1 4.1 
2,1 1.7 1.3 1. a. lJ 1.~ 1.5 

-I~ -1~ -12 -12 -12 -11 -11 -II 
-11 -10 -10 -9 -9 -8 -O -B 
-9 -8 -8 -7 -7 -B -8 -7 

-15 -15 -1~ -14 -1~ -13 -13 -12 
-16 -15 -15 -15 -15 -~5 -15 -15 
-IS -18 -I7 -!7 -17 -17 -17 -17 

4 2 -2 -4 -5 -~ -7 -8 
-4 -5 -5 -~ -7 -7 -8 -B 

-18 -18 -18 -18 -18 -19 -18 -18 
225 195 I ~  149 1~ 143 Hg 139 
20~ 178 157 137 133 129 12~ 125 
209 160 1~1 t~O 139 138 137 124 
~1 205 181 159 156 153 151 150 
220 191 I~8 1~6 1~ 1~2 140 139 
25~ 217 182 158 155 151 148 146 
1~5 150 136 124 1P.2 lZ| 11~ 118 

216,0 ~-'~0.0 2~.~ 245,3 254.6 26!.! ~68,7 2'74,9 
11q,4 147,2 170,0 " 171,0 170,4 171.8 1703 171.l 

RUN HUHBE~ 200 201 282 
TEST LODE 1111 I 1!11 1 1111 1 
DAY (julian) 5323 5323 53~ 
TLHE (#.lizard} 115851 115354 115857 

EHCI~ P~,",ETEqS 

POH~ (lW) 4,2 4.I 4,2 
SHOE OPACITY (z) I.~ 1.7 1.7 

TE~BATURE P~AHE'ERS (deg.c) 
COOLANT IH "11 "10 -tO -10 -9 
COOLANT OUT -7 -7 -7 -7 -4 
OIL ~ -7 -7 -7 o~, = u ~  -12 -iT -11 -1~ -1~ 
~.~=~ ~ -15 -1~ -,5 -~5 -,5 

~ =  -14 -~ -16 -~ -1, 

~ , , ~  ~ :~ ~ :~ :~ -10 ~OOST ~ fiBER -9 
FUEL IH - lJ -19 -t8 -18 -19 
~(HAUS'T 41 137 136 1~ 134 134 
EXHAUST 

EXHAUST #5 138 t37 135 135 135 
EXHAUST t~ 145 143 142 14~ 14~ 
EXHAUST STACX 117 1I~ 115 11~ 11~ 

PR~EE PAR~HETOS 
O~L (~,). 2~o.~ ~:~ 2~1.~ 

203 204 205 207 
11111 11111 11111 It1101 11111 1111'I 

11591 11594 11597 11591| 115913 115917 
co~t c=F~ = F t  c=F~ c=Ft ~ F t  

,~1~ 4~!~ 21.~ 5.1 2]  ~.~ 
4.1 ,.o .~ .0 .0 .0 
1.5 I.~ .~ .1 , , 

-9 -9 -9 -9 
-6 -6 -6 -7 

' -i~ :~ :~ 
-15 -15 -15 -15 
-16 -16 -14 -16 

:IS :I1 :ll :tt 
-17 -17 -18 -IS 
117 108 I16 103 

1~ 119 117 115 
117 107 1|5 103 
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H.EI-I~ 

Rtm H~t~  

TII~ 
PIm~ 
TYPE FUEL 

t~GIl~ P~Altm'~S 
Em;II~ Sprt~ 
~ g f  

~CITY 

SP&"UU. PRO,1EC'I"I3-g~8 TES'i'IESULTS ~ 

(nLL+,tarlf) 182013 142016 162019 1~2023 1620~ lt,20P.. 1162032 182035 1k2039 
1 l 1 1 I 1 1 t l 

COEDF'2 COHDF'Z CO+flH:2 CO,F2 COt~F2 CO+IOF2. C0~2 CO~F2 COtt~2 

c,.)c+.m -o -r  -o.6 60 z+s ~o+ ]61 e, _t+~ms;+ 
t,,=) -:P -:P -.0 "-~,:-~ -N:~-a+~.7-,~,.?-m.o -5.6 -3.2 -1,7 -2.2 
(Z) ,1 ,I . I  .2 53,3 ~ . 6  ?7.4 ?'/,B ~8.4 

TE~BATt~E PAR~SIET~G (dN.c) 
cgOLAHT ZII -19 
COB.Am' OUT 
OIL SUflP 

CE1J., ~I~IEHT 
~6b+T ~ 1 ~  COll~ ~# t~m m m  
I~QiALIST It 
~ U S T  IZ 

~ T  15 

PRESS~[ PARA~S 
nil. (_ipa). 
FUEL (kpa; 

-l? -I? -19 -19 -19 -19 -19 -19 
-17 -17 -t? -t?' -17 -I? -17 -17 -17 
-17 -I? -17 -17 *IT -17 -I~ -If+ -15 
-17 -t? -17 -17 -17 -17 -17 -17 -17 
-21 -21 -2I -21 -22 -23 ..23 -L~ -2~ 
-a2 -P2 -~. -23 -23 . -~ -23 -D -2Zt 
-19 -19 -I? -19 -19 -19 -19 -19 -19 
-I? -19 -!? -19 -t? -19 -19 -19 -19 
-19 -19 -19 -19 -19 -I~ -19 -19 -!9 
-18 -ig -18 -18 -19 -8 l ~ 8 
-IB -18 -IB -IB -12 -4 -4 1 +, 
:I+ :++ :+~ "16 "~' "~P -1+ -,, - "lJ ~,I ~+~ -,,, -,~ - .  -,+ -,, -7 , ~= ~ 
-16 -18 -18 -18 "18 "14 -~P "6 - :3 

6.2 +.2 +.! +:+ ,~.t+.+ I~., I+.+ ,s.+ I~., 
93.8 ?3.11 ~t.8 

]gJ~ HgH.BL:'e ~IB 
I'EST ~ 1111 2 
])AY (ju11am) 
Ttl~ (~l izarg) 162142 

~IGIE P/m+4PE'R~S 

PO~t ([M) -,2 
,T~IOKE OPXITT (Z) 94.6 

TEPP~ATLltE P~i~tETERS (deg.c) 
I~(~'I' IH -19 -19 -19 
13~.AHt OUT -17 -17 -15 

~ t t ~ , ,  :II :I~ :I~ 
[NI"~E AIII "24 -24 -24 

t,~IalT -ZZ - ~  -Z~ 

IH -19 -19 -19 
BOiNJS'T #I 13 2P 21 

EXIWRT #4 31 30 40 
ID(]Le, IJST t5 25 29 32 

P f l r~E  P~tLPrG+ 
OIL (~a). 

m a  mz3 mm m'a mz~ m a  +zzz m a  
m,+  I . , , .  1 - . ,  ,+~=~ 1-,,+ ,+~, ,++,+ i+~1, 
m ~  + +  m ~  c~+ m++, =m++, com~ cm4 

-5,2 -2,1 -,0 -,B .3 ,5 .6 .6 
. 98.5 9 . 9  97.9 ~ . ?  " W,? 'W.Y 99.9 l iB. |  

-19 -19 -19 -19 -19 -19 
-16 -I? -17 -15 -!7 -16 

:I~ :I~ :l~ :I~ :l~ :I~ 
-24 -24 -24 - ~  - ~  -2~ 

-19 -19 -19 -19 -19 -D 
3O 3B ~2 5"/ 62 

16 5'3 65 77 64 91 
42 4~ 62 71 73 B1 

,,~:~ ,]~:~ 1~T:T ~l:~ ~I~:~ ,~:] 
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~, *  SYHF'UEL PROTECT 03-8538 

RUN ~HBER l l~ j  ~7212~B TESTCDOE II~ 
DAY (julian) 
TIME (~ilitar~} I6~ltl 162114 
PHASE I I 
TYPE FUEL CO~F~ COH~F2 

~GI~ P~R~ETERS 
~GIHE ~EED (rpn) 340 366 

S~KE OPACITY CZ) lO0.O l~O.O 

COOLANTTEHPERATUREIH PA~AflETER8 (de~,c)_~ 0 -20 
COO~HT OUT -16 -16 
OIL S~P -16 -I~ 
OIL GALLOY -17 -17 
IHT~E AIR -~ -~ 
CELL AHBIEHT -23 -24 
BOOST 84 I~NER COOLER -21 -21 
BOOST AF IHH~ COOL~ -19 -19 
FUE IH -t9 -tg 
E~H~US1 t l  6? 73 
EXHAUST t2 ~8 78 

~H~.I~ IS 85 8B 
F.)(I~.JST 46 IS? 180 
EXHAUST STAC! 39 45 

PRESSURE PARJ~ETr~S 
OIL (kpa) 5B.4 &3,4 
FUEL (kpa) 11~.5 117.~ 

TEST gE~ULTS ~** 

1 1 1 1 1 1 1 
COHDF2 COHDFP COH]}F2 COHOF~' COHDF2 CO&'OF2 COHDF2 

.2 32,e 40.B ~ .0  53.3 99.5 94.8 
~.s 2,1 z,~ ~,7 . ~,6 , 24,~ z~.~ 

-ZO -20 -20 -28 -19 -18 -17 
-16 -lh -15 -15 -15 -15 -14 
-l~ -1~ -15 -15 -14 -14 -13 
-17 -17 -17 -17 -17 -17 -17 
-25 -~5 -25 -25 -25 -25 -~4 
-24 -24 -2q "24 -24 -24 -~4 
-21 -21 -21 -21 -31 -17 -1 
-19 -17 -!~ -19 -19 -19 -15 
-l~ -19 -I? -19 -19 -19 -19 

84 89 107 130 149 242 ~3 
84 103 115 12B 147 254 2~1 
76 84 104 127 144 ~45 2~2 

107 129 160 196 193 288 293 
10~ 12D 140 15[; 263 2,"~ 

199 213 ' 205 200 200 303 302 
51 58 68 " 81 93 1~ 170 

6B:. 74.7 82.I SB.B 

D~Y ( j ,  lian) 5323 5"323 532,3 
Tli~ (a i l i tar f }  162141 1~2144 162147 
PHASE 1 I 1 
TYPE FUEL CD~F2 COH~2 CON~ 

EHGIHE PARAHE"I'ERS 

PO~Jt (XH) 19. ! 5.3 3. I 
S~I[E OPACITY (%) P~. 1 4.| 1,5 

TEI~ATIJRE PA~AHDT.RS (deq.c) 
COOLANT IH -16 -I~ -15 
COOLAHT OUT -14 -13 -13 
OIL 

IHT~E ~llt -24 -.'.~ -2Z 
CELL ~I~T -24 -~4 -23 

BOOST ~ ~N"']  -1]~ - ~  "it 
F~ x~ - .  -,~ - , ,  
E~ST ~I 27~ 18~ 15~ 

EXI~$T $4 2~ 19I I~4 
E)(}kRiST #5 272 185 158 
EXH~JST |~ ~6 ~13 174 
E~UST STACK 174 130 114 

PRE~SUflE PARAHETERG 
(zpaJ 

1,5 1.7 1.9 2.0 2.1 2.2 

-15 -15 -15 -15 -14 -14 
-~i2 -12 -12 -H -tl  -11 

:11 :IZ 
-23 -23 -23 "23 -23 - ~  
- ~  -23 -23 - ~  -Z3 -2;~ 

:B :B :t; -z9 

I6I 159 158 157 156 I~ 
153 151 150 149 147 146 
169 164 tog 115 Ill 1|9 108 IB  lff4 tob~ 
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s~e~ SYHFUEL PROZECT O~'B~D 

RUH ~Uflg~ 245 246 
TEST CO~E 1111 3 1111 3 
~AY (Julion) 5325 532~ 
TI P~A~ (nilitary) 12572 t 12.~2~ 
TYPEFUEL CON])FZ ~O~DF2 

~GINE P~qA~:TDS 

T~QE (~-~) ,1 ,1 
PUH~ (KH) -,|  -,0 
SflOKE ~ACITY (Z) -, 0 -. | 

TEHP~A'rURE PA~EERG {deg.c) 19 
C00L.~HT IN - -19 
OCILO~OUT -211 -17 

-19 -I? 
0II. CAU.B~Y -19 -19 
! ~ E  AIR -22 -E2 
CEIL A~IBIENT - ~  - ~  
~05"i' B4 IflHE~ COI].ER -19 -19 
BODST AF IflltER ~lll.l~ -19 -19 

H -19 -19 
t1~ -19 -19 -19 -19 

-19 -19 
EkHAU~ 14 -19 -19 

-19 -19 
EIHAUST ~ [  -18 -18 

PRL~$URE P~AEI~'~S 
GIL (Ip~). 3.3 3.4 
FUEL (i~aJ 963 95.7 

T~GT CODE 1111 ~ 1111 3 
I)Ar (Julian) 

PHAE 1 1 

~GIHE PA~..ETERS 
~Gl~ 5P~Z~) (rlan) -1 7 
TORQ~ (H-fl) -I17,3 -(P.,2 

(KW) • ( : )  

TEST RESULT'~ m~ 

247 246 249 250 ~51 252 2,~ 
1111 3 1111 3 I111 3 llll 3 I1113 1111 3 I11! 3 

5325 5325 5325 5325 5325. 53~ 5325 

-I -1 -I -1 -I -1 -1 
-96,9 -348.2 -EB4,2 -2~,4 -197,4 -171.3 -124.3 

.O ,O .O ,0 ,0 .0 .0 
,I 85.1 97.2 99.8 993 99.9 ~.8 

-19 -19 -19 -19 -19 -19 -19 
-~6 -18 -18 - 18  -18 -19 -18 
-19 -19 -20 -20 -20 -19 -19 
-19 -19 '-19 -19 -19 -t9 -19 
-22 -23 -23 -34 -24 -2~ -25 
-23 -23 -23 -24 -E4 -24 -24 
-19 -10 -19 -19 -2D -2g -20 
-19 -19 -19 -19 -19 -1~ -I? 
-19 '-i9 -19 -20 '-20 -20 -20 
-19 -20 -21 -22 -?..3 -13 -i5 
-19 -2~ -~9 -~B -18 -1~ -8 
-19 -20 ~ 10 19 W 28 
- l?  -2g -21 . -~2 - ~  -92 -11 
-19 -20 -22 - ~  -11 -4 9 
-19 -25 -21 -~2 -22 -22 -22 
-Ie -19 -17 - tb  -14 -12 - I0  

3.4 4.1 5.7 16.1 :12.e 15.,~ 18,~ 
l~e.4 111.7 II~.5 I|9,5 I09.2 109.7 109.2 

I 1 l 1 I I I 
COUPE CO.F2 COflDF2 CO,F2 CO~FE C O ~  C ~ ,  

2 -! 
-8.7 %1 

TEI~I~ATL~E PAqtJtET~5 (deg.¢l 

OIL SL~ " -19 -19 -19 -19 
OIL GAI.I~Y "19 -19 "19 "19 

BOOST B4 II~{E~ C60.ER -20 "-20 -EO -20 
BOOST ~" IHI~ ~ -19 -20 -20 -20 

D(HAOST #2 6 16 ~0 
13 34 41 4~ 52 

EXHAUST #6 -22 ~ 33 ~2 
EIHAUS"T SI"A~ "~ -3 3 9 

PRESSURE PAR~.RS 
OIL (tpa! 21.2 24,2 27.? 32.3 

(kpa; [10,1 I19,B Ill.& Ill J, 

3"~ 339 
-e.4 17.6 

354 H8 
21.6 28,~ 

9 :1 
7~ 
34,Q 

-19 -19 -1~ -lg -18 
"!9 "19 "17 "19 -19 

-2'3 -21 -21 -21 - ~  
-20 -20 -20 -2! -20 

-28 
40 5"3 65 9B 127 
70 76 81 .~ 127 

e3 121 151 173 171 
16 26 32 41 64 

36.6 I0.9 45,b 51.1 58.9 
113.7 117,3 !!1],4 119.9 1 :~,1 
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~.~* SYNFUEL PROJECT 03-B538 TEST EE-~ULT~ ~*** 

R~ HUHgEE 263 264 265 266 2~7 
TEST CODE 1111 3 1111 3 1111 3 I111 3 1111 3 
OAY (julian) ~25 ~H5 5Z25 5325 5325 
TIHE (nil~tary) 125B31 125835 125939 125842 125846 
PHASE 1 1 1 1 l 
IYPE FUEL CO~F~ CD,,~2 C~HDF2 COROF2 CORI)F2 

~ i ] ~  PARAMETERS 
SPEED (rpn) 973 1056 2230 2363 2372 

TORQUE (N-H) 36.2 39,5 55,0 67,9 59,6 
POk~)l (KU) 3.3 4.4 12.3 16,6 14.8 
S~OKE OPACITY (l) ?P,P 9P,9 97,8 43.6 38.0 

TEflPERATURE PARAHETERS {deg,c).~| 
COOI.~NT IN -19 -19 -18 -18 -17 -16 -15 -15 
COOLAHT OUT -17 -16 -16 -15 -15 -14 -13 -12 -12 
0IL 5UHP • • -I9 -tO -17 -16 -15 -13 -11 -10 -tO 
OIL GAL~Y -19 -19 -1? -19 -19 -19 -19 -19 -1. o 
I~KE AIR -26 -26 -26 -26 -26 -25 -24 -~ -23 

AHRIEHT -24 -24 -25 -25 -25 -~ -25 -2q -24 
~OOST ~4 IHNEX COOLER -2P. -22 -20 -3 -I O 1 2 3 
~OOST ~ ZitHER COOL[~ -20 -20 -20 -17 -15 -12 -I0 -6 -7 
FUEl. IN -Hi -20 -23 -20 -20 -20 -20 -2g -20 
ER.HAUST 41 94 122 153 267 276 2"/5 269 264 258 
EXHAUST 12 133 142 156 ~6 2~ 254 248 2~ 241 
EXHAUST #3 137 150 170 267 267 261 254 250 247 
E)OIAUST #4 134 136 156 270 274 275 274 272 269 
EDOIAUST ~ 156 165 184 277 278 2"74 268 264 261 
EXHAUST i6 183 185 206 291 227 ~ I  266 262 274 
EXHAUST STA~ 75 86 103 154 165 173 176 177 179 

268 ~6c? 27~ 271 
IIII 3 IIII 3 1111 3 11113 

5325 ~5 ~3~ 5325 
12564 i 1~B5 t I2,859 1259 1 

COHI}F2 COI'QF2 COHI)F2 COHI)F2 

2384 2388 Lr391 1835 
59.0 59.0 58,7 51.3 
14.7 14,8 14,7 9.9 
~.5 28.7 28,1 23,6 

PRE~URE PARAMETERS 
OIL (kpa). 64.2 69.1 ~ . I  ~?.6 85.2 90,6 96.4 102.6 1B9.9 
FUE2. (kpa) 123.5 l i t ,?  90.1 98.5 H,4 I|O,5 10],6 l|Z.2 14|.7 

RUX ~ t ) D  222 273 ~4 ~ 276 
TEST CDI)E 1111 3 II11 3 1111 3 1111 3 I111 3 
~AY (julian) 532~ $395 ~ ~25 5"325 
TIME (nilitar)) 1259 4 1259 7 I~911 125~14 125917 
PP~E 1 1 1 1 1 
TYPE FUEl. CO~FZ COILOf2 COH)I~ COI(1)F2 COt~F2 

2~ 27B 279 260 
III13 11113 11113 11113 

5325 5325 5325 I b'32525931 
125~1 12~2~ 125927 

1 I 1 1 
COHI)F2 CII)~F2 CO~I)F2 C01~2 

OIL SUHP -9 -B -8 -8 -8 -.B -9 -8 -6 
OIL GALLERY -19 -16 -tO -18 -l? -17 -17 -16 -16 

BOOST B4 IHHER CODLD -3 -6 -O -Ig -11 -12 -12 -13 -13 
BOOST AF II~NER COOLER -7 -6 -9 -9 -tO -11 " I t  -11 -11 

B E]. IN -21 

e~UST ~2 156 1,4 ,30 ~2~ ~24 I ~  121 120 111 

O~L ¢~p,) ,I~.~ ~2~.4 ~7.~ ~34.2 I,.S 147.3 ~.~. I~.o ,~.5 
(~p,~ 17o.7 165,1 ~65.~ ~ . 7  I~7,3 I~7.1 I~.~: ~ , ~  ~ . ,  

ENGINE SPEED (rp.) 9B7 B44 B49 B47 849 845 B4B (146 337 
7oR=uE (,-,) 2.2 3,3 
P,= 3.o 27 .i 3.0 ,1 B I:I S~IIE OP~CITI' (Z) 2,7 ,9 3,, 1.) 1.I 1.1 
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,met 5'tlL~J~ PRO~£CT OZ-O53B 

RUN ~ 291 282 
TEST CO~ !111 4 !{11 4 
DAY (]olian) 5"325 ~ 
T [ ~  (,iHu~,~) It#.B 3 tt~B b 
PHASE 1 1 
TYP( FUEL CI)Xl)F2 CON~ 

TEST RE~'LTS i ~ -  

283 284 ~B~ 26~ 287 ~ 209 

COilS2 COggF2 CO~c2 COH~2 CO~F2 COXOF2 COS~F2 

ENGINE SPEED (rpm) -0 -0 -~ 1 3 5 1 12 325 
IORQIJE (H-~) -2,7 -L7 -I.~ -219,7 -79,4 -20,g 1|,1 11{,5 15.0 
POb~R (Kg) .l ,0 ,0 .5 ~ o ~ m  ,~) -., -., o ~:~:~ ~:~ ~:~ , : o  ,:~ , ~  
T[~P~A1~.£ PA~Afl~I~G (de,j.c) 
COOLAflT IN -19 -19 -Ig -19 -19 -lg -19 -19 -19 
L'OOL¢~" LqJT -19 -17 -t7 "17 -17 -17 -17 -It, -17 
OIL SLY' "17 "17 -17 -lk -15 -P] -14 "15 -15 
OIL CAi.I.~Y "17 "17 °i7 -!? -17 -17 -17 "17 "17 
IHTAXE AIR "21 "21 "21 -22 -23 - ~  -24 -24 -24 

AHST~IT "Z2 -22 - ~  "22 -22 -23 -23 "~ "23 
~06~T B4 II~q~ COOt.~ "16 "16 "16 -!8 -!~ -19 -1~ 019 -19 
BOOST ~ I ~  C ~  "18 "16 -18 -17 "l? -17 "19 -19 -19 

"19 -19 "1~ -19 -17 - {9  "19 -19 "19 

~ l ~  6 ~ . : ~  -18 -lB'19 -lO ~ ,0 39 
-18 -11 1~ 5~ 

EO~US'T -~TA~ -19 -18 -IB -14 -6 7 1~- 24 29 

PR~b'SI~oIL E PARA~S (~a) 2,8 2,6 2,8 2.7 4.2 7.7 I1.5 14.8 16.5 
(kpa) ~4.1 53.? 74.1 ~.4 1i6.6 111.5 113.2 114.8 115.1 

RUN ~ ~ !  ~9i 292 
TEST COI)E 111! 4- i111 4 1111 4 IIH 4 
DAY (Julian) 

PHASE 1 1 l i 
TYPE {,I]EI. Ct)~2 L't))~F2~ C(t~2 COHI}F2 

~GZH~ P~qP~'IE]tS 
ENGINE SPv~ (r~n) 39i 478 b?8 ?~Z 
T~QtI~ (If-B) 173 18.5 24.6 28.2 

294 ~ ~ 2?7 2?9 
11114 11114 [1114 11114 11114 

162951 16~ 
I I 1 1 1 

Ct'~)F'Z ~ ce~z co,~rz COX~X:2 

PRE~LI~E PA~A~.RS 
OIL (fq)4) ~'.5 2~.5 32.5 37.5 42.1 4~,9 ~2.4 5~,3 05.1 

(kpa) 1L~,6 12L4 122.7 12B,2 127.g 111,~ 99.1 lOl.l 100.2 

TEMPEXATL~E PARAHL~I{S (dq,c) 

OIL SL~ -I~ -15 -15 -14 -[4 -14 -13 -12 -11 
OIL r~J~llY -17 -17 -17 -17 -17 -17 -18. -18 -17 
IHT~E AIR ~ . ~  :~ :~ :~ :~ :~ -~ :~ :~ :~ 
~B,~m : ~  -~, -2, -. -. -2, + -1, -, , 
IH)Ob'T AF INNER COOi..~ -lg -tg -t? -t9 - l? -17 -19 -15 -12 

02 t,g 7? 104 124 1114 145 2&5 ;',57 2~1 
£IHA[ST t3 6~ 73 ~ 112 1 ~; i4O 2~I .2~, Z[;7 

EI]WJST #6 132 171 IB;] 184 1B9 200 3lt~ 2B7 2?'.7 
EIHAUST 5TKT 35 45 63 75 84 97 15g 1~7 |7:~ 
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w*** SYHF~EL PRD3ECT 03-853B TEST RESULTS * * -  

~.Utt N~HBER 299 3gO 301 302 303 304 305 ]06 307 
TEST CODE 1111 4 11114 1111 4 11114 1111 4 11114 11114 1111 4 1111 4 
DAY (julian) 5325 532~ ~25 5325 5325 5325 5325 

162926 162030 16:'934 TIHEpHASE (nilizary) 162911 162gi I 162721 1 • 1 I 1629~ 16294]~ 16294~5325 

TYPE FUEL CO.F2 COHOf2 COH~F2 COh~F2 CO,F2 COHDF2 CDHDF2 COHD;2 COI~F2 

E~I/~E PARAP, rTERS 
EHGIHE SP E.F,.O (rim) 2388 
TORI~UE (~(-H) 50,6 
POWER (){g) 12.7 
SHOKE OPACITt (Z) ~.2 

TEHPERATURE ~ARAHETERS (des.c) 15 
COOLANT IFI - -14 - 1 3  -12 -11 -10 -10 -9 -9 
L3OLAHT OUT -13 -12 -10 -9 -8 -7 -7 -6 -6 
OIL SIJ~LP - I |  -e -7 -6 -5 -4 .-4 -4 -5 
OIL GALLERY -17 -16 -15 -15 -13 -12 -11 -11 -10 
INT~E AIR -2"3 -23 -pp -21 -21 -21 -19 -~! -21 
CELL ~BIEHT -23 -23 -23 -23 -23 -22 -Z2 -22 - ~  
BOOST ~4 IHN~ CO~.~ 2 3 4 5 5 4 -I  -4 -6 
BOOST AF I~ COO[..~ -10 -7 -6 -4 -3 -3 -4 -4 -6 

EXIST,, 2~6 ~ ~ 24, z45 1~8 

~ T ~ 3  23~ 2,. 23,] ~ 232 ,e4 1~ I , ,  1~, 

E~ST t5 2~ 258 253 '~2 249 197 145 134 130 

2400 2413 2413 240g 1580 BT/ 873 976 
50.1 4g,? 51.l 50,9 ~ ,9  18.7 26.1 26.6 
12,6 12,6 12.9 12.B 5.4 1.7 2.4 2.4 
28,3 23.0 !%7 12.2 12.5 ! .~ .~ !. 1 

PRESSURE P A~Z~d~'JF..qS 
OIL {|pa! 73.0 84.0 95.8 lO8.7 1ZL4 13"3.1 14h7 149.2 1~.~ 
FU'.n ()pa~ 102.~ 1|~.3 116.1 1|9.2 117.~ 15"7.1 174,3 173.5 17~.0 

~,,~ ~. 3. 31, 3. 31; 313 3,4 312 3,6 
~E~ code !11, ,  . , , ~  . : 1 ~  . I , ~  . 1 1 ,  . . ,  ! , ,14  1,,14 I , , , 4  
TIHE (ailitary) I(2949 I ~  53 5 
PHASE ! 1 I I ! 1 I 1 ! 
TYFE FUEl. CON~2 CQNI)F2 CON~2 ~NDF2 CONOF2 CONI)F. 2 CO'F2 COHBF2 CONDF2 
E~GINE PARAHEI][~S 
EIgGINE ~EEI) (rp.) 872 6|5 I 0 -0 " -0 -0 -0 -0 
TORQUE (N~} 2t,.6 24.4 6.3 -2.3 -2.4 -2.5 -2.5 -2.5 -2.5 
P ~  (~,) 2.4 I..~ .o 
s~xE or~:TY cz) 1.1 .,~ -.0 -:i :~ :i :~ :~ :~ 
TE~ERATURE P~AHETER8 (deq.c} 
COOLANT 

OIL SUP~ -5 -5 -4 -4 -~ -5 -5 -6 -~ 
OIL GALLEY -I0 -9 -9 -6 -6 -6 -6 -6 -6 

BOOST 84 IHH~ COOLER -7 -B -9 -B -8 -B -B -9 -? 
~OUST AF I ~  COOL~ -& -7 -7 -B -B -9 -9 -[I  -10 
FUEL IN -19 
EXHAUST ,1 130 ~ -19 - I ,  -~g -19 
EXHAUST 12 120 117 10! % 94 92 91 Be 85 
EXHAUST 13 1~ 121 102 9"/ 95 ?;~ 9! B7 85 

EXHAUST #6 13& 129 I08 103 100 g6 94 90 87 
EXHAUST STACK 11& 113 103 ~ 94 90 88 @~ 82 

PRESSURE PkRAHETEIS 
OIL (~pa) 171.3 179.2 185.7 176.6 164.3 152.4 145.5 135.8 1~.0 
FUEL (kpa) 172J, 176.8 122.9 95.0 91.4 B?.B B?.1 BB.4 87,7 
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, .H 5YHF'UE]., PROIECT 03-6539 

RUff HU~ER 317 319 
TESI' CO~ 1111 5 1111 5 
~Y (julian) ~26 5"326 
~Iit~ (. i lL,at,)  10~51 1027 

[Yi~E FUEL OOH.~ CO}tg~2 

EXGIME PARAHEIE~S 

TORQUE (W-H) -.~ -.3 
POQ~ (l(U) , I  .B 
Si'~]KE O~CIT~ (Z) .0 ,0 

TEST RE~ULIS e,,, 

3~9 320 321 322 323 324 325 
III15 1111 5 11115 1111 5 1111 5 11115 11115 

-I  -1 -1 -! -g -! -I 
-.2 12.8 -279,9 -242.9 '.~.;~.7 -32.~ -44.8 
.,.o -.,.0 . : '  ..~'~ ,,:~ .:~ .:~ 

TEI~ATI~E PPgN~ETE~S (de~,c) 19 
CO6LAHT IH - -19 "-19' -19 -19 -19 -19 -19 -19 
CUOLAH] OUT -19 -17 -19 -18 -18 ' -[8 -18, -18 -L8 
OIL ~ -17 -19 -1? -19 -l? -17 -17 -17 -19 
OIL GALLEY -19 -19 -19 -19 -I? -1~ -19 -19 -19 
INTAKE AIR -23 -23 -23 -23 -24 -24 -25 -25 -26 

-L~ -25 -25 -25 -[-5 
~ ~ ~  :1~ -1-~ -1 -~, :~  -2~ -20 -20 -~, -~o 

~ ~ .  ~ -1, -1, -1, -1, - .  -20 -..  -~ -~o 
~ = ~ ,  -1, -1, -1, -1, - , ,  -20 -2, -~, -2, 

EXHAUST #3 -19 -19 -19 -t? -21 -21 -!0 1~ 29 
E ~ T  #4 "19 -19 "1~ "20 -12 4 15 30 52 
~]L~IST ~5 -,19 -19 -I9 -19 -2! -10 - !  24 39 

-19 -l~ -;~l -l? -16 -8 3 " 16 

PoRL ~ E  (.kpa) 1.3 1.3 1.3 1.3 1.2 1,~ 2.2 5.& 9,6 
PARAI~ 

(kpa+ 3).4 3),4 33,4 )5.1 ~1,2 ~.5 %.6 lg~.7 ttO,2 

RBH t~m~ER 
TEST Cg~[ 

(nilitar~] 
PHA~E 
1~PE F1RL 

~G'd~ P~AIIETE~S 
E~I~E SPrpn (rpn) 
TORRU~ (IT-H) 

liB) 
~OtKE 6PACITY 1%1 

322 329 32? 331 3)I ~2 333 ~4 
. I i  ~ 1.1~ . 1 1 .  1111 ~ 1.1 s 11. ~ 1 1 . ,  1111~ 1 . . ,  

I 1 I 1 I 1 1 l 1 
C O ~  ~t'2" C0t~2 C9~:2 COH~ CO,OF2 Ct)~F2 CON~Z C(~F2 

OIL SLffiP -19 -19 -19 -19 -19 -18 -10 -IB -17 
0XL CNJ.DY -19 -19 -19 -19 -19 -19 -19 -[9 -19 

]~tP~T 84 IHI~ COl)LE2 -7.1 -21 -21 -~1 -21 -22 -:~ - ~  -20 
Bt]OGT ~ Ifl]~] ~ -21 -20 -20 '-20 -20 -20 -20 -21 -20 
FF:XH~IUEL ZH 

PRE~t,~E P~A~'1ERS 
OZI. (~a) t3,l 1~,8 18,9 22,2 25,2 31.? 35 ,6  39,9 44,1 
FL~ (kpi~ ~11.6 111,~ I14.0 117.5 120,8 123.8 121,0 103,9 84,9 

2 -O 17 371 45'/ ?38 975 1065 2060 
-14.5 "4,7 10.6 17.2 18.8. 28.6 31.1 ~;.1 48.9 

~:~. ,: i  , : !  1. : I  I . :~ ~:1 ~:~ ~:~ ~t:~ 
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m *  SYNF"UF.L. PROJECT 03-8538 TEST RESULTS ~'~* 

IOH HUH~]~ 335 33~ 337 338 ~Y 340 
TEST CO~E 1111 5 111l 5 1111 5 1111 5 1111 ~ 1111 5 
~AY (julian] 5-32~ 532~ 5"32~ 5"32~ 5"32~ ~ 

!0282 I IO2Bl t 10262 t 
TYPEFUEL COHI)F2 CON,F2 CO,OF2 CONDF~ COH~F2 CON~F2 

~ IHE PAR~IETER8 
Z~E SPEE.D (rpn) 2Z~7 237~ 2382 23B~ 23~5 2402 

TORQUE 1~-~) 65,3 57.1 56.9 55,D 55,5 ~,3 
PO~EX (KV) 1&,2 14,2 14,2 13,7 13,? 14,2 
SflOKE OPACTTY (%) 23,~ 18,2 23,6 23,1 27,2 25,6 

TE~ERATlJRE PARamETERS (deg.c] 
COOL~T IH -I~ -18 -17 -17 -1~ -15 -14 -13 -12 
CDQL~HT UUT -l& -15 -14 -14 -1Z -12 -11 - I t  -10 
OIL SIIH~ -1~ -15 -13 -12 -10 -tO -? -~ -7 
OIL ~ALLERY -19 -17 -17 -I? -I? -I? -19 -18 -18 
INTAKE AIR -25 -25 -24 -2) - ~  -21 -.-.I -21 -17 
evil A~91E]fI" -25 -~; -L~ -25 -~4 -24 -~4 -24 -~Z 
BOOST ~4 I~ER COOLEq -2 -I 1 2 3 4 5 5 6 
~O05"T .~" 1t~E~ COOLER -17 -15 -l~ -10 -8 -7 -6 -5 -4 
FLIEt lR -2! -20 -20 -2! -~0 -2g -Z8 -20 -20 
EXHAUST |1 271 27~ 2~ ~8 2~3 257 ~54 ~1 248 
EX~UST #~ 258 25~ 250 24~ 240 237 ~4 231 ~8 
EXH~ST f3 25"7 260 254 ~0 2~ 241 237 2~ 232 
EXHAUST #4 2?8 27~ 27~ 2,"~ 270 267 263 2~1 25? 
13[HAUST4~ 272 272 2~8 ~64 25? ~ 253 252 250 
EX~UST ¢6 306 2?5 299 284 286 20? 293 2~3 294 
~LIST 5T~CR 153 172 17~ [77 190 181 192 .183 183 

341 34~ 343 
11115 IIII 5 11115 

532~ 532~ ~2& 
102e~ 1028.~ 10263~ 

CO}~]}F~ COHDF~ COl@F2 

2413 2411 2412 

14.2 14.t 14.4 
19,1 15,7 13.3 

PRESSURE PARAHE'TE]S 
OIL (tpa) 47.7 51,b 5~,7 57.8 b5,3 70,3 7~,5 92.4 71,4 
FUEL (T~pa) 91,;~ ~4,5 77,7 99.2 98,7 9? ,3  lO0,O 99.? lO0,? 

RbN h'UflgEX 344 345 34~ 347 3~,0 34~ ]50 351 
• ~ c =  1.1 s m l  ~ I m  ~ 1.1 ~ .11 ~ .11 ~ m l  ~ .11 ~ .11 

, ~ E  I 1 1 , , 1 , , , 

~G]i~ P~AHETEgS 
FAG]HE SPEED (rpA) 240? 2411 2413 tOW U87 et,~ 8~5 8~ 8~,~ 
TORTE (H-l~) ,~,1 ~,7 55.3 41.4 21,9 27,1 30,5 31,2 30,5 
POH~ (KH) 14, 7,4 " 

TE~ERATI~E PA£AMETER$ {deg,c) t l  

OIL ~1~ "6 -5 -4 -4 -3 -~ -4 -5 -5 
OIL GALLEY -17 -16 -15 -13 -12 -1 p -12 -11 -tO 
INTME AIR - ~  

]0057 BI IHNE]Z COOLEI 7 ? 8 7 2 -1 -3 -4 -5 
9OUT[ ~ I~t~ t~OLEX -3 -3 -2 -1 -Z -3 -4 -4 -5 
FL~. IN -20 -20 
m ~ .  246 z~ 2.6 20, l,e i ~  i L~ ~ I  i ~  

E~HAUST 4~5 20,~ 147 12~ 
EXHAUST ~ 2?3 289 .~8 23~ 17! 152 148 143 IZ? 
E~IAU5'T STACK 184 185 185 1~4 133 123 122 I~1 121 

PRE~IJRE PAR~ETE~ 
OIL (ipa! 97.9 tO&,~ t14,0 12!,6 1~,4 135.8 142,2 1462 1~,9 
FUEL (ltpa~ 101.7 103.~ 104,~ 15|2 1~,8 1~5,0 1~,4 167,2 1~,? 
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:~,4 SlrHF'UE]. PRO3ECT 03-8538 TEST RES"I,P.TS H** 

R~ I~I~ER 353 ~# 35"5 3~ ~7 358 359 360 361 
TESTCOD[ !!tI~ 1111 ~ 11116 11116 11115 1111~ 11115 11115 11116 
gAY (jolt, an) 5~2~ 53~ 5326 5"326 5326 5"32~ 53~6 53Z5 5"~ 
T~HE (ni [~ i ry)  151312 151316 1~1319 15132) 151325 1~1330 1513"33 15133~ 15133? 
PHASE t 1 I t I 1 [ 1 t 
TYPE FUEl. COH~F2 COHDF2 CO~F2 CONIC2 COHOF2 COH~F2 CUKgF2 CO~F~ CO~DF2 

~I~ P~ETEA5 

PO~ (IU) .0 .0 - . |  .O ,| ,B -.O -.0 .0 
SHOKE OPACITY (Z) .t .1 .t 51.8 95.5 ~ . 2  ft.3 99.~ 99.9 

TEEPE~ATL~E PA~AHETER~ (deq.c) 
CODLAHT 1H -IB -16 -18 -16 -18 -18 -18 -18 -19 
CO~.AHT OUT -18 -16 -l& -16 -I6 -1~ -16 -15 -,6 
OIL SU~ -17 -19 -17 -17 -1~ -15 -13 -13 .-14 
OIL GALLERY -19 -tO -18 -16 -18 -t? -17 -t? 

- -  - , ,  -a, 
<3  

|1 -18 -tB -18 -19 -9 14 21 31 38 

#4 -16 -t8 -18 -16 -9 ? ~ 3~ 50 
~QI~UST t5 -18 -1B -IB -19 -g 22 35 4~ 55 

rHEgltAtE rAXAHETEIR 
OZL (.kpa) 1.3 1.3 1.3 1.2 t.~ 3.7 5.9 8.1 It,& 
F1JEL (kpa~ 51.! 5 l . l  5"5.1 74.0 95,3 10&.7 109.5 112.2 11~.9 

i~H ~q~gE~ 362 363 3~4 365 3~ 367 3~6 369 370 
TESTCO~E t i l t  & 11t1 6 l i l t  6 111t 6 !111~ 1111~ t i l l 6  1111~. t i l t  b 
~AY ~,juli~) ~ 5"32& 5326 5326 ~2~ b-32~ 5)25 ~ 5~6 
T~BE (~ l i ~ r y )  151343 15134~ tSl]~O 15!~'3 151~'7 1514 0 1514 Z Z5H 6 15141e 

PHASE 1 I 1 l 1 1 1 1 ! 
T~E FUEl. COI~F2 COHi}F~, COI(O~ COH~F2 C9H~2 CQ~',2 COH}F2 COH]~ CI~',F'2 

£NG~E PARAJ~"1E]t S 
E~GII~ SPEED (rpn) 6 17 375 4ZI 583 804 977 1349 2~58 
TORQUE (It-H) In.4 13.1 It./. I8J. 19.5 ~ . 9  29.9 35.~. 69.8 
PO~ (KH) ,0 ,O ,5 .B 1.4 2,2 3.0 5,2 17.2 
$~(E ~ACITY (Z) ~?.6 ??,8 ~.9 [oI.n ??.9 l]D,O tl l .O 98,5 31,~ 

TEHPE~.TL~E P ~ a v ~ s  (de~,c) IB 
CQOLAHT IH - -IB -19 -16 -19 -I? -IB -18 -17 

)LAHT UIJT -16 =16 -16 -16 -15 -IS -IS -15 -15 
-14 -15 -15 -15 -15 -15 -14 -14 -13 

OIL C~.L~Y -18 -19 -IB -18 -16 -16 -tG -18 - i8 
INTAKE AIR -;D4 -~; -25 -25 -25 -25 -25 " ~  -25 

A~IE3~T -23 -23 -23 - ~  -24 -Z~ -24 -24 --24 
~.~OST B4 l P ~  COGL~ -t9 -19 "21 -20 -20 -20 -21 -20 -2 
SOOST AF IH~E~, COOLE2 -18 -16 "18 "16 -19 "18 -IB "t5 -17 
FIm IN -19 -19 -19 -19 -19 -19 -19 -19 -19 
EXHAUST |1 49 50 68 ?'7 92 11] 132 19 262 
~QL~UST 12 49 59 55 85 97 133 140 152 258 
EXHAUST #3 47 51 61 7|" '68 109 125 14] 248 
~ t ' a ' T  14 61 67. 75 97 113 131 135 152 27~, 

PRE~UEE PAEAflETI~S 
OIL (kpa). 14,5 17,b 21.3 24,B ~),3 ~ ,6  39.2 42.8 47,6 

(kpa~ 114,4 115.5 115,4 119.3 121,7 122,4 114.0 %.5 90,3 
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,~H SYII~EL PRO.TECT 03-B53B TEST RESgLTS ~,** 

RL~ NUH~ 371 372 373 374 ~ 3?6 ~77 3.'~ 379 
TESTEOOE : 1111 /~ 1111 ~ 11115 1111~ 1111 ~ 1111 6 ill! ~, I111 & IHt 6 
~AY (julian) ~Bh ~32~ 532~ 532~ 5326 532~ ~26 532~ ~32~ 
TItlE (ezlitar~) 151413 151415 151420 151423 15142~ 1514~ 151433 15143~ 151439 
PHASE 1 I 1 1 1 1 1 1 1 
TYPE FUEL CUHDF2 CONOF2 CO, F2 COHOF2 COHDF2 COHDF2 CON]}F2 COXOF2 COHDF2 

~GINE P,RA,~.S 

TORQUE (~,) . 48.3 4~.3 ~.2 48,x ~:0 
POX~ (~g) 12,/, 12,0 12.2 12.2 tt.a 12.2 12.2 12.2 12.1 
SHOKE OPACITY (Z) 2~.5 18.1 21.0 21.2 22,2 17.8 14.2 12.8 t2.5 

TE,~E~.ATURE PAR¢]IEIERS (dog.c) 
COOLANT IH -17 -16 -15 -15 -14 -13 -12 -12 -1' 
COOLAHT OUT -t4 -13 -12 -12 -1 t -11 -10 .,o -B 
OIL SUHP -13 -!1 -10 -9 -B -~" -7 -& -6 
OIL ~A LL~.. Y -tO -18 -lB -18 -17 -Ib -16 -15 -14 
INTAKE AII~ -25 -24 -23 -23 -22 - ~  -21 -21 -2! 
CELL ~I~l -24 -24 -.':-4 -24 -~  -23 -23 -23 -23 
BOOST B4 I~NER COOL~ -1 0 t 2 3 4 4 5 5 
BOOST AF INNE~ COOLER. -14 -12 -lO -8 -7 -~ -5 -4 -4 
FUEL IN -19 -19 -19 -19 -19 -19 -19 -19 -1. n 
EX~OST 11 ~ ~4 271 2~ Z~t 25~ z~5 2~2 ~,o 
EXHAU~r 12 2'56 252 247 242 239 239 ~35 232 ~ 
~XI~ST t3 254 ~ 251 246 2,13 241 236 2~ 
EXHAUST t4 ~e ~6 ~4 2?1 269 267 2f~4 2~2 262 
~HAUST ~ 221 271 267 262 P~9 ~6 Z54 25"3 ~2 
EXHAUST KXH~ST t& STAL'X 2~31~e 174 1~7 17e 179 Z80 IB1 lal ZSl 2?0 a?t 250 270 272 27z 255 

PRES~JRE PAR~ETERS 

eL~ ~eSO 380 ZSt 3aZ zaz 384 3~ 3e~ 3a7 ~ee 

DAY ( j , l ian] 532~ 5326 5325 532~ 5"32& ~2~ 532e =,~26 15~ 
TIP£ (nilizarl) 15144215144~ 1514@ 1514~ 1~14551514581515 ~ 1,~15 5 
PHAGE I 1 1 1 1 I 1 1 I 
TYPE FUEL L'UK~2 C0]~2 COI~F2 C(~F~ ~H~F2 COI~FZ COI~FZ I:Ol~:~Z ~ 2  

SPEED lrpnl 20~ 1211 BAI Dr.9 9'2t 8~ 3 -1 -I  
TOffeE (H-tt) 45.2 21,1 16.3 ~,1 ~5.2 ~3.4 7.3 -I.2 -3.2 
POi~ (I{H) 9./~ 2.7 1.5 2,3 2,3 2.1 .0 .! .0 
S~W~{E OPACITY (Z) ~ , 5  3,6 1,6 1 , |  I , I  1,I .2 ,2 .2 

T~ATURE PARAH~DS (deq,c) 
COOLANT 1H -!1 - I |  -9 -~ -9 -9 ,-9 -B -8 
~ t~.lT -7 -7 -? -s -~ -6 -6 .-5 -5 
u LL 54.q'~ -5 -4 -4 -5 -5 -.5 -5 -5 -5 
OIL GALI.~Y -13 -13 -12 -11 -11 -10 -10 -9 -8 
[HTAKE AIR -21 -21 -21 -20 "21 -21 - ~  -21 -21 

~.T da)ll~Tr " ~  - ~  - ~  - .  - ~  -22 -22 -~  -?.2 
B4 INP~]t C(]O.E)t 6 ] -2 -4 -~& .7 -8 -B -B 

~I~'T ~ -3 -~ -q -5' -5 -6 -7 -7 -7 
~ -19 -19 -19 -19 -1, -19 - '9 -19 -19 i ' f , ,~ l ,h  A l l l  

, , ,  ,32 10, 1o, 
LXtIALI~I t~ Z~ 

- 17, 1 .  . I  ,41 120 111 I .  
112 103 102 

~Q~wJsU~T ~ ~ 17 ~8 ~4~ ~4~ ~]~ [ ~  !13 1,3 101 
E X i T  ST~I[ 176 13~ 121 !17 116 115 105 1|1 98 

PRESSURE PARA~=TrIS 
OIL (lpa) 114.b IPP.5 129,9 137,5 145.1 152.7 160,6 162.3 158.1 
FUEL (tpa) 131.8 170.3 1M,4 JkS.l 165.9 167.9 141.7 104.1 9~.1 
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..m~ SyHFLr~ PRO~ 03-053B TEST RESULTS ~ 

RUN ~LIHJ]F.~ 4~ 421) 427 4~8 42~ 430 4ZI 432 43~ 
TEGTCOI1E 12111 12111 12111 12111 121I ! 12111 1211 I 1211 L 1211 l 
DAY (]el~an) 5~0 5330 5330 5"~.0 5-~0 5230 5~0 5330 ~ 0  
TIlE (aJX~tary) 04542 84550 04553 8455~ B45~ 84~ 3 946 7 84~11 84614 
PM'~ l 1 1 I I 1 1 I 1 
TYPE FUEL SHALE ~ SHALE S~.E SHALE ~AL~ SFL~I~ SHALE S~L[ 

EHGIH~- P~ET.~S 
E~GINE SPt~! (rpn) -1 -I -1 - I  -I =1 -1 -I  4 
mRm~,:" <,-m -1.1 - i . !  -I.1 -~.4  -++9.9 -1~.~ -m.:~ -27.I -+~.2 

~,,0 
sm~E nr~clT~ cz) .3 .z .3 n~.l 99.4 ~.e ++.+ 

TI~PE~ATURE PARAH£T~5 (degoC) 2D 
com.~rr z, - -~o -2o -2o ~o -2o -2o -2o -2o 
COOt..e, HT OUT -2o -59 -19 -zo -19 -19 -19 -2o -z? 
OIL ~ "-21 -2D -20 -20 -20 +20 -20 "20 -20 
OIL GALLERY -2N "-20 -20 -20 -20 -20 -20 -20 -20 
!HT~E AIR "-21 -21 -21 -22 -~. -23 ~3 -23 -24 
CELL AHDT.EHI' -22 -PP -22 -22 -22. -22 -23 -23 -23 
BOOS? B4 IH~ER CO~L[q -19 -!? -19 -19 -19 -19 -20 -20 -20 

~ I~ l~  ~ -2! -'20 -20 -20 -20 -20 -20 -2! -20 
FUEL IH -21 -20 -20 "20 -20 -20 -20 -20 -20 
ET~AUST t l  -20 --21 -20 -17 -21 -9 4 23 31 
£~J~T 12 -20 -20 -20 -20 -11 3 29 3~ 43 
~b~UST 13 --20 -20 -'21 -2B -21 3 ~ 31 38 
E~ttUST t4 -20 -20 -20 -19 -6 5 ~ 34 43 
E~t~UST t5 -21 -20 -19 -20 -O -O 22 3~ 61 
BOIAL~T ~ --21 "20 -19 -20 '-21 5 19 37 48 
BOIAUST STYX -!? - I f  -21 -19 -15 -9 0 8 54 

PR(5SLIRE P~AI~'rE)IS 
05L (.~i! 1,8 l.? 1.1 2.1 1.8 3. l  5,5 8,1 11.0 
FUEL (lpa~ 5,1 5,b 5.9 9,4 23.| 3B,5 ~2,0 88,8 1|4,0 

RUN HIIV~ 4~4 435 ~ 43"7 4~B 439 440 441 442 
TEST COlE l i l t  5 12111 I2I! 1 121t I 1251 I 1211 t 121I 1 1211 I t211 1 
DAY (jol~an) 5"330 5330 5330 53~0 5~g 5330 5330 5"~30 5330 
TI~ (nilitary) B~19 84~25 84625 64628 64631 84634 84638 84643 845,t6 
P~A~ 1 1 1 1 1 I / 1 I 
TYPE FU~ GHAL£ SlL4L£ ~ SHAL~ ~{~lr ~HALE S ~  SHALE SHAL£ 

E~GIX£ PARAP~T~S 

4O3' • 45.4 36.0 15,4 
PU~R (IV) .0 ,4 .1 ,0 ,~ 1,~ 2.5 3,3 4,2 
~ OPACITY (Z) ~ ,8  500.0 ??,9 100.0 500,I ~ ,9  510.0 100.0 tlO.t 

TE~EIATHRE PAIAJEJ~IG (de9.c) 20 
COOLAHT ]H - °20 -21 -20 -20 -20 -20 -20 -20 

• , -19 -1~ -59 -I? -19 -19 -19 -m -le 
o I L ~  -19 -19 -1~ -19 :~?o -19 :~9 ° - I ,  :.~"o 
OIL ~ Y  -2e -ao -~, -2o -z~ -22 
, , , . E A I ,  - , ,  -2, -24 -,4 -25 

- .  -2, 
t . ~  c~u~ -20 -2o -20 -20 -21 -~1 -21 -2~ -21 

~ - ~  x ~  ~ -20 -~o -2o -2o -2o -2o -2o -~l -2o 
- ,  -ao -2e -20 -2o -2o -2o -z+ -2o 

+2 +1 7~ • 04 e4 , s  9e l~e I2~ 14o 

PRESidE PARA~TEiS 
OIL (kpt). 14.4 18.5 21,~, 25.3 29,2 33.5 3B,1 44.6 4Y.5 
FUEL (tpa~ 109,1 114,4 !15.2 118,1 11t,3 1~.2,9 123.? 120,? !11.6 
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- -  SYEUEL PP, O#ECT 13-85"38 TEST RESULTS ~.~* 

g~ HLIHBER 443 q44 ~.45 4,15 447 448 449 45| 451 
ESTCO~E 12!1 1 1211 I 1211 I 121! I 1211 t 1211 t I,~11 I 12!1 I 1~11 1 
DAY (Jfli~n) 5"330 5330 5'330 T.','30 5'3"30 5"330 5330 5331 53"30 
TIHE (~i~itary) 94~50 6 4 ~  84657 847 0 B47 3 842 ? 84710 8471] 84717 
PHASE l ! 1 1 1 ! t 1 l 
TYPE FUEL SF',ALE ~HALE ~HALE ~ L E  Si]~LE 5"HALE ~,.IALE SI]N.E: ~HAL.E 

EHGIHE Pk?AHET~S 

SHOE OP~Z~ (Z) ~,? B6.4 

TDS~ATUdE PAR~HETERS (deg,c)  o 

DIL ~HP -19 -17 -16 -1~ -13 -12 -11 -11 -10 
OIL GALLERY -20 -20 "-20 -21 -20 -EO -20 -20 - t9 
IHTAXE AIR -25 -23 -~5 -25 -24 -2( -23 -PP - ~  
CELL A~BIE~T - ~  -~4 -24 -24 -24 -23 -23 -23 -23 
]OOST ~4 IKHD COOLER -2! -l? -3 -1 ! 2 3 4 5 
$orJST • I~..~ ~[I.ER -25 -20 -17 -15 -12 - I |  -? -? -6 
~UB. IH -20 -20 -20 -21 -20 -20 . -PO --PD -20 
B6iA~]T ~1 148 174 21,3 .~67 2~,7 255 251 251 ~0 
E~H~ST 12 146 179 254. 253 251] 247 244 243 243 
EXHAUST :13 t'i8 174 ~ 255 ;~3 24? 246 245 243 
EXF~UST #4 t41 IB3 271 272 271 269 2~O 268 267 
E)}~JST 45 206 251 285 273 2~9 263 259 25T ~9  
F . ~ T  #6 171 221 2?6 304 306 312 314 315 317 
E~UST STAC~ 96 125 165 122 177 t?O 18~ 185 182 

PRESSURE PP~AHET~S 
OIL (tpa) ~4,2 5L? &4,B 69.4 ?4,2 79,4 B4.9 90.5 98.5 
FUEL (kpa) 94,5 79,7 82,1 85,4 ~5,8 67,3 6~,? 86,4 97,8 

TIl~ (n i l i tar ] )  84720 84224 94728 84231 ~t735 ~4.'r37 6 ~ 3  6474~ 84250 
PI~SE 1 1 I 1 ! ! 1 ! 1 
TYPE RFJ. SHALE StiALE SIL4LE SHALE ~HALE ~ SF~LE ~HALE SZiALE 

E}~IHE P P ~ G  

,2.2 , . ,  

SHOIE OP~I'~ (Z} 1].;, ':'-~ 2.;t 1,2 1.2 1.2 1.1 I,Z 1.3 

TEI~AR~E P~Q~Ti~$ (deg.,-}.l 3 . 
CODL~T lH -13 -I2 - i t  -[I -!1 - l l  -[I  - ! |  
C[]LA~T OUT -! t  - i t  -1! -~ -? -g -g -8 -O 
OIL SU~ -9 -9 -7 -9 -B -7 -7 -2 -7 
OIL G~LL~Y -19 -t? -tg -t? -17 -I6 -1~ -15 -t4 
IHTI~E AIR -21 "21 "2| -21 "21 121 "2~ "~- -~J~ 

ANBIENT -23 -L~ -22 -PP - ~  -22 -~. -PP -22 
~OOST D4 (~Eg COOLER 6 ? t -3 -5 "-7 -B -9 -10 

PEESSUE PARAHETEHS 
OIL (kpz! 195,2 112.8 121.5 128,0 137,8 145,7 153,9 161.5 171.3 

(kpa} 8%3 !]g,? 148,2 147,4 149,9 151.0 152.7 153,5 154,5 
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l i H  SY~FUEL PRO3~CT 03-8538 TEST flESULTS ~lut 

8W HU~BH2 
TEs"r CO~E 
DAY (jelian) 
TIK~ (ailitar~) 
PHASE 
T~P£ F'UE 

E~GIH[ PAR~/4ET~RS 
EJ~E SPED (rpn) 
TORQUE (hr-fl) 
P6H~ (~H) 
SIdlE OPACITY (Z) 

TE~E~A11JRE P~qA~:'~RS |deg.c) t9 
COOLANT IN - -19 -19 -29 -19 
COOLANT OUT -18 l |6 -27 -17 -18 
OIL S~P -2b -16 -16 -15 -14 
OIL GALLEY -17 -17 -27 -17 -17 
IHTAKE AIR -22 -2.P. -22 -~  ,23 
(I'LL AligIEHT -22 -22 "22 -22 "22 
BOOST 84 lN~  C ~  l|8 =lB -ID -IB -19 
8905T AF IHH~ COOI.~ -18 -16 "18 -18 -re 

-2 ,  -19 - , ,  
- ,8  - ,8  - 

,2 . - ,e  - ,e -!e -18 - ,e  23 
EXP~IBT .~ -19 

E~HAUST I~ -18 -18 -19 -8 18 
E~LqJST STAC~ -18 -18 -18 -11 -2 

PRE~JRE PARAflETI~8 
OIL (kpa) 3.! 1,~ 3,0 23. 4.5 
FUB. (kpaJ 65.3 65.3 ~.7 ?~,5  118.0 

1221~ 1215~2 12112 1211~ 22113~ 1211 0 221t~ B ' 2 ~  12112 

1 1 2 1 2 t l 1 1 
SHALE SHALE ~HAI.~ SHALE 8H~ 5HAL~ SH1AL£ qHA~ SHALE 

-! -0 - i  ~ 1 1 0 251 3,~ 
-2,9 -2,9 -29,7 -97,5 -18,0 -5~.2 -15:0 8.Z 25,3 

• 0 ,0 .0 

-l? -29 -19 
-17 -17 -t7 
-13 -12 -13 
-25 -16 -25 
-23 -23 -24 
-1.2 -23 -23 
-lY -1~ "19 
-18 -18 -28 
"2 4 
29 3~ 42 
2/, 33 

45 79 112 
5 12 1~ 

-19 
-17 
-1] 
-1l, 
-24 

-17 
-I8 

54 

26 

b,g 9 3  12,4 25.5 
111,5 122,3 114.8 llT.b 

DAT~yT UUI~ Ijolian) 12ts~t ~ 1215~t 02121~I103 t2t!5.t10212112532012112Sil0 ;~It 2121t 2 5 3 3 0  5110121153182' 
TIE (eil i~;ry) 1~5641 105~5 105648 105~52 105~56 1057 0 1057 3 10577 105710 
P~E t t 1 1 l ! l t 1 
TYPE FUEL SHALE 5HALE ~ SH,~d.E ~.~LE St~ALt[ St~LE SHALE 

ENGIIE PA~AHET~S 
~GIE b'PED (r�n) 491 707 631 10J,5 2281 2.~53 ~70 2375 2383 
TORqL~ (K-H) 20,1 31.1 33,1 3LI 66.? 61.3 78,2 27,~ 78,3 
POHB (IH) l . l  2,3 2,9 4,3 16,0 20,1 !9,4 29.4 L9,5 
St~(E OPACITY (Z) 1|0,| 9?,8 ~,9 ??.8 92.2 21,2 18,6 22.9 20,7 

TEI~ATUE PAR~EERS (deg,c) 19 
colp..m~ [H -19 -19 -29 -18 -.17 -27 -15 -15 
Cm.~tOUT -17 -17 -/7 -!7 -~6 -16 -!~ -24 -13 
OZL~P -13 -S~ -l~ -13 -12 -12 -lO -10 -9 
OIL G ~ Y  -15 -15 -27 -17 -17 -17 -17 "17 " 
IHTAE AIR -24 "24 "24 "24 -24 -24 -24 "2] -22 

AMSIE]IT -23 - ~  -23 -~] -23 -Z3 "2~ -23 "23 
BOOST 34 l iga COO[.~ "20 -20 -29 "20 -17 -2 -2 I 2 
FBOOST A~ IH~E~ C~OLER -lB -IO -18 -1 ~ -18 "15 "t3 "11 -9 
L~. IN -I~ -I? -l? -19 -19 -27 -I~ -17 -19 

E ~  t l  71 92 123 132 292 2~7 252 2~1 260 
[XP~US~ 12 71 104 127 244 220 25t, 249 245 242 
EO{~ST t3 74 103 116 t30 ,201 ~ l  2~? 24~ 24~ 

14 62 108 119 12b 204 2~ 2~5 265 265 
ERWJST 4~ 8? 131 140 151 218 250 258 257 254 
~(x~r~ r 16 1~2 211 200 208 2"/5 369 321 310 ]to 
SGitA~T STAG( 36 54 ~ 79 124 15& 165 272 17~ 

PRE.~URE PARAi~:T~RS 
OIL (ipa) 21,7 25,5 29,8 35.5 41.2 47,5 53,3 62,2 ~8,4 
FUEl. (kpa) 1213 122.5 117,3 104.7 82.1 67,1 90.? 98.5 91.9 
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**i, BYNRJEL PROJECT 03-8538 TEST RESULTS *-, 

RUN HLIHB~ 479 480 481 482 4fl3 4B4 485 48/= 487 
TEST CODE 1211 2 12112 12112 12112 12112 12112 1211 2 1211.u 12112 
TZHPAYE (]ulLan) 5330 5"330 5330 5"330 5330 5"330 5330 5336 5Z30 

(eiZi;ary) I05714105718 105721105724105728105731105735105738105742 
PHASE 1 1 1 1 1 I I I t 
TYPE FUEL SHALE SHALE SHA~ SHALE SHALE[ SHALE: SHALE SHALE SHALE 

EHCIHE P~sed'ETl~ S 
ERCIHE SPEED (rp,) 2391 2405 2408 2403 16B3 BB3 834 832 840 
TORQUE (H-H) 78,5 78,2 79.7 78,0 62,5 31.1 31.~ 33,1 3~.7 
POUEg (KW) 19,~ 19.7 19.8 19,S 11,0 2.9 2,7 2.7 3.0 
SHO~E OPACITY (Z) 17.3 15.3 19.4 L4,5 " 19.0 2 , 5 1 1 ,  1,1 1.0 

TE~ERA~E PARAHETERS (deo,c) 
coo~,~ ~. -14 -14 -,3 :I~ -!1 -:~ -IO -1o - ~  
= ~ r  00~ -12 - .  -11 -~ -~ -0 
o~ su,, -~ -s -7 -G -,  -5 -5 -~ -~ 
o~. = ~  -15 -1~ -,4 -13 -12 -,2 -11 -,, -10 
INTAXE AIR "22 "21 -21 "20 -20 -19 "20 "20 "20 
CELL ~BI~T "23 -~. -22 - ~  "22 -22 -21 "21 "21 
ooo~ ~4 ~ c=~.~ 3 4 ~ ~ ~ o -~ -5 -7 
BOOST AF IRflE~ COOL~ -6 -6 -5 -4 -3 -4 -5 -6 -& 
FUEL IN -17 -19 -t? -19 -t9 -17 -19 -19 -19 
E3(HAUSI t l  259 258 25"5 254 ?.21 157 142 140 139 
F.7~US7 t2 240 240 240 240 206 151 1Z5 1~1 12B 
~(HAUS1 t3 241 241 239 ~7 202 143 130 129 128 
EXHAUST 44 2~5 2G5 264 263 ~2 158 143 140 138 
EXHAUST 15 251 251 251 Z53 214 153 130 134 132 
E~,ALIST t6 311 312 308 305 255 183 IM 157 151 
EXHAUST STACK 179 182 IPA 165 166 133 123 121 117 

PRESSURE PARAEETERS 
OIL (kpa) 
FUEl. (kpa) 

76.9 86,6 9&,O 105.8 115,7 125,0 135,4 i4b.| I55.1 
92,2 74.5 94,B ~,0 147,e 156,9 154,7 155,2 15"5.7 

RUH RUflBE]Z 4~ 469 490 491 492 4~'" 494 495 496 
~yST CODE (julian) 121~3021215-~ 12]~ 121~3 ~ 121125330121125330121125330121125.330121125330 
TIHE (ai l i ] I ry)  1057451G574910575210575~ 10575B 105821058510589115611 
PHASE 1 1 1 1 I I 1 1 1 
TYPE FUEL SHALE SHALE ~IALE SHALE ~4ALE SHALE SMLE ~ . E  

[HGIHE PA~AflETERS 
ENG�IE 5PEEl) (rpn) O32 U34 B39 840 843 835 4 -0 -0 
TORQUE (IT-H) 32.2 32.8 32.8 32,7 33,3 33.I 14,4 -1.4 -2.7 
PO~ (IH) 2,8 2.9 2,9 2,9 2.9 2,7 .0 .0 .0 
SMOKE OPACITT (Z) 1.0 1.0 1,1 1,1 1.| 1,2 ,3 .2 .2 

TE~ESA~RE PA.qAMETOS {deq.c) I0 
COOLANT IH - -9 -9 -9 -S -e -e -e -s 
COOLANT OUT -7 -6 -7 -6 -6 -G -5 -~ -5 
O]rL S~HP -5 -5 -4 -4 -4 -4 -4 '4 -4 
Oil. ~I.LE]~ -tO -9 -9 -e -8 -s -8 -7 -6 
IHT~(E AIR -21 -20 -20 -20 -20 -21 -21 -21 -21 
CELL ANBIEHT -21 -21 -21 -21 -21 -21 -21 -21 -21 
Boon , ,  iN~u c = o  -e -e - ,  -10 - .  - .  -11 -11 -10 
P ~ z ~  INN~ c o o ~  :~ -7 -e -s -7 -7 - ,  -7 -io 

- .  -19 -19 -19 -19 -19 -t9 -19 -19 

B HAUST f l  132 132 t36 136 136 136 119 11! toe 
~JST 12 t2G 124 123 122 122 1.~ 109 100 9B 

~ U S T  03 121 127 12~ 1~ 125 125 108 ~ 97 
EXHAUST 14 135 134 1:33 132 131 13| 113 104 112 
EXHAUST 45 131 129 129 128 129 126 I10 101 99 
F..~ST 06 146 142 140 139 138 137 119 110 l ib 
E3QfAUST STACK 115 115 114 113 113 112 103 9? 96 

PRESSURE PAR~ETEtS 
OIL (lpz) I65.3 17&.7 187.2 I%, t, 2t35,~ 214.9 ~3.1 216,7 203.0 
FUEL (kpa) 156.5 15~,~ 15"7.6 159,6 158.8 159.2 141.5 103,0 ?5.9 
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~ S~F1JEL PRO~CT 03-S~B TEST RESULTS ~I,1 

R~H~B~ 497 498 499 500 501 502 503 514 .505 
TEST CODE 12113 121!3 121[3 1211, 12113 121!3 1211 3 12113 1211Z 
DAY (~u[ian) 5"330 5-~0 5"330 5"330 5330 5330 5330 53"31 5330 
TIhT (ni[ itary) 153214 153217 153220 15"2223 15"32~'~ 153230 153213 15323~ 153240 
PH~E ! L 1 1 1 1 1 t t 
TYPE FUEL SHALE ~ALE SHALE SHALE 51L~LE SHALE SHALE SHALE SHALE 

~GI~ P~AHE-TERS 
~GI~ ~F..E]) (rpn) -1 -0 -0 -O -I ~ 7 ] 2 
TORQUE (~-H) -5.0 -5.0 -5.0 -6.3 -3PP.? -178.5 -74.~ -5~.6 -4~.4 

TEHP£RATURE P~AflETERS fdeq.c) 
COOLANT IH -20 -20 -20 -20 -2B -20 -20 -20 -20 
CgOLAHT OUT -20 -17 - i9 -[9 -!g -19 -19 -I? -17 
OIL SLU~P -17 -17 -17 -17 -17 -17 -l~ -15 -!5 
OIL GALLERY -19 -19 -19 -19 -19 -19 -17 -18 -18 
IHT~E Alfl -22 -22 -PP -22 -22 -2~ -23 - ~  -24 
CELL. AH~I~T -23 -23 -23 -2Z -23 -23 -23 -23 -23 
~OOST ~4 I~HE~ COOLE~ -19 -17 -19 -19 -19 -20 -20 -20 -20 
9005"1' AF I]~HER COOLEq -2B -~0 -20 -2g -20 -20 -20 -21 -20 
FUEL IH -20 -2o -2o -22 -20 -20 -20 -20 -20 
EX~T  #1 -22 -19 -20 -25 -26 "21 5 ~ 2~ 
EXi~UST#2 "20 -19 ",9 "20 -20 4 20 ~ 32 
ETJ~UST #~ -20 -~  -t9 - t '  -20 4 21 24 32 

EXHAUST f i  -17 -17 -17 -10 -20 10 
EYJIAUGT t6 -19 -19 -17 -19 -20 -16 -2 25 37 
E~Q~UST STACK -17 -19 -19 -17 -17 -10 - 0  7 I1 

PRE~URE P~RP~cTERS 
OIL (kpa) 2.9 2.2 2.8 2.8 2.6 3.4 5.5 ~.5 %7 
FHEL (kp~) 63.3 93.3 ~.4 93.3 101.7 110.0 • liB.8 112.0 111.9 

RUH H1JM]3t~ 
TEST C09E 
DAY (]uILan} 
TItlE (nil i tar~) 
PHASE 
TYPE FUEL 

EHCINE PAEAflET~S 
EHGIHE SPE~ (rpn) 
'TORQUE (H-H) 
POVEq (XH) 
S~KE orAcITY (%) 

CCOt.AHTTEI~ATUREZH PAEAHETERS (d~g.c}.20 

COOLANT OUT 
OIL SJHP 
OR CALLERY 
]NTAXE AIR 

A~IEHT 
BOFJS"i' 84 IHH~ COOL~ 

EXHAUST 01 
EYJ~UST #2 

£J{]~UST N ~ I  

PRESSURE PARCJ~'1ERS 
OIL (kpa) 
FUEL (kpa) 

506 5o7 50s 509 510 511 512 513 514 
1211, 12113 1211.~ 12113 12113 12113 12113 12113 12113 

5"330 5330 533O 5330 5330 533O 5330 5330 5330 
15324, 153Z4~ 153250 153253 153257 15330 15333 15"33? 1 5331O 

1 1 " t  1 1 1 1 I 1 
SP~.F. SHALE ~ SHALE SHALE SHALE ~J~J.E SHALE 5"~d.E 

3 51! 20, 430 485 ~:072"2 ~ ! I  B .  
-.5 5.R 8.8 9.4 14.8 13.7 • 28,5 
-.O .0 .0 .2 .7 .7 .1.7 2,2 2,7 

, . , '  . . ,  9%8 99.9 ~?.9 1,0.6 , . ,  109,0 1|0.0 

-20 -20 -20 -20 -20 -20 -20 -20 
-19 -19 -18 -19 -18 -IB -lB -18 - l? 
-15 -15 -15 -16 -16 -1~ -16 " -15 -15 
-18 -19 -16 -18 -18 -18 -16 -L9 -19 
-24 -24 -25 -25 - ~  -25 - ~  -25 -25 
- ~  -23 - ~  -24 -24 -24 -24 -24 -24 
-20 -20 -20 -21 -21 -21 -21 -21 -21 
-20 "20 -29 -20 -20 -20 -20 -20 -20 

-21 -21 -21 -29 -20 -2D -20 -20 -20 
39 45 54 52 ?1 84 97 115 129 
45 51 67 86 91 9? 110 129 133 
42 46 59 ?O 74 88 ?? 125 tZ7 
45 54 64 75 87 101 129 135 136 
53 65 75 03 93 104 126 !44 164 
63 24 92 ?3 126 165 186 185 184 
Ei 23 29 33 40 51 61 73 81 

12.6 15,2 IB.3 21.2 24.5 28.1 31 ,f 36,5 40.7 
113.5 113,9 115.1 115.3 118,4 122,4 t~P.8 113,5 105,9 
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~amam ~i~FOEL PROJECT 03-85"J8 TEb"7 REHULTS *~*m 

RuH H u ~,, 515 51b 517 51e :it? 520 ,~2~. 51~ ,523 
TEST con£ 1211 3 1211 3 1211 3 1211 3 1211 3 1211 3 1211 ) 1211 3 1211 3 
OAY (jolian) .~30 5330 ~ 0  5"330 5330 53"30 5330 5331 5"330 
T ]~  ( ,~zi tar~) 15331~ 15"~1~ 15"3320 1~324 15"3327 15"3330 1533Z4 153337 153341 
PH~E 1 1 1 1 1 1 1 1 1 
TYPE FUEl.. SHALE S}QLE SHALE SHALE SHALE 5HALE ~ L E  SHALE SHALE 

EM~I~ PARAMETER8 
EHGIHE SPEED {rpm) 123~ 23~1 2366 2372 2372 2378 1~03 856 83P, 
TO~QUE (It-H) 36,9 77.7 65,4 H,8 65.0 ~6,2 ,45,5 , 17,7 24.! 
POIRR (XW) 4,8 19.1 16.2 16,1 16.1 16.5 7.6 1.6 2.1 
HHOKE OPACITY (%) 99.2 45.0 P..P., 8 2Z.0 I?,5 17.5 15.7 1,8 1.2 

TEK'~ERATLIRE PA~AH.rTER5 (deg.c) 
COOLANT I,~1 -~0 -19 -18 -18 -17 -16 -15 -15 -15 
COOLAHT OUT -17 -17 -17 -1~, -15 -!4 -13 -1] -12 
OIL SUHP -14 -14 -1~ -12 -ID -10 -? -? -n 
OIL GALLF..R Y -17 -19 -19 -I? -18 -16 -!7 -17 -16 
Ih'[AKE AI]~ -~  -25 -25 -24 -2q -23 -23 - ~  - ~  
CELL AHBIEHT -24 -~4 -24 -24 -24 -.P~ -23 - ~  -~.3 
800ST P,4 IH~..~ COOLER -Zl -13 -3 -1 ~ 2 2 -5 -8 
~OST AF I~itER EOOL.~..'R "20 -2~ -17 -14 -12 -I0 -? -~ -? 
FU~.. IH -20 -20 -20 -20 -29 -20 - ~  -20 -20 
~OL4LIST ~1 14~ 2e.2 2~ ~0 2~? " ~  ?.24 I~4 I'10 
E:(FL4UST t2 14~ 25"7 252 248 2~5 2~3 20? 1~,8 134 
COIAUST 13 15~ Z~ ~2 24? 2'[5 2~ .~ 20~ 137 128 
¢-JQ]~UST ~4 144 ~G 264 266 266 264 224 153 144 
E2(HAUST ~ 168 ~? 26~ 260 • ~6  253 Z14 148 1.~8 
EXIfa~HT #6 193 318 305 2~ 2?8 " 29? ~.~ IT/ 159 
~rJiA~lS'T STAC1[ 94 15,?. 1/,I 169 173 176 159 123 .115 

PR~RE P ~q AEE'~ F.qS 
OIL (kpa) 4-';,3 47.8 55,5 60.8 ~ , 6  72.4 7?,4 8~,7 92,3 
F1JEI., (kpa) 85.5 81.2 ~ .2  86,? 87.4 67.4 141.4 147,1 145.8 

~ U H ~ D  524 525 5~ 5~? 528 52? ~ i  531 5~2 
TEST CODE 12113 1211 Z 1211 3 12113 12113 IPlI 3 1211 3 1211~ 1211 3 

TIIIE (ailitary) 15-3344 lb'T~47 1~3"$51 15"~J3"j3 153357 I ~  0 1534 Z 15"a.~? I~Z4IO 
PHASE I 1 1 1 1 1 I 1 1 
TYPE FUEL SH~.E b"la.ALE SHALE ~HALE HZiALE HHALE 8;~LE SI~L~ HZ.~LE 

EHGOIE P ~ E i ~ S  
E~G�iE 9:EEl) (rp~) 632 838 8)~ 928 8"37 832 842 511 I 

2 ,  12 - ,  
12 e . ,  

"rEig~ATLHE PMAHE'T~S (deg.c; 
COtX.AAT IN -14 -1,1 - i4 -14 -13 -13 -13 • 13 -12 
COQLk~T OUT -12 -12 -I1 - I t  -11 -lO -10 - l l  -10 
Ol~ l~"~. -8 -B -6 -8 -8 -9 -8 -B -9 
p~.EG~A~Y -16 -16 -!6 -15 -15 -15 -14 -14 -13 

- -  - , ,  -23 23 -23 
(:ELL WIDIT -23 -23 -HS -23 -23 -23 -23 -ZI -23 

B 4 z ~ , s c o e ~  -ze -11 -12 -IZ -11 -14 -14 -14 -15 
__~,~z~'rz~z~mL'oou~ - .  - n  -11 -12 -12 - ; ,  -zz -11 -zz 

- ~  - a  -zQ -2o - z e  -2 i  -20 -ze - a  
~omorrez 11~ m 11~ zzz m i11 131 1~ lO7 
~ T n  1~ 1~ 121 ! .  11e !17 11s 111 ~ 

n m ~26 ~26 ~ I ~  ! ~  1.~5 12~ IOl 
,44 1,, I,o 142 ~;z 1,2 141 1~.6 116 

~ m 132 izo m 1~ ~.~ 127 121 1o2 
~UST~6  ~SZ ~47 142 13, m m m 124 1o7 

PRF..%'U.~E PAR~ETEZS 
OIL (kpa) ?8,b 114,8 1!1.5 118,4 1~.? 133.4 141.8 14~,4 154.8 
F~EL (kpz) 144.8 144.1 144.2 144.3 144,7 144.8 1~,4 158.5 114.1 
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RUH HUt~ 
TEST CODE 
~ E  (julian) (eiIitar~) 
PHASE 
TYPE FUEL 

ENGIHE ~PEE]) (rp~) 
TORQUE (H-N) 
POtER HeW) 
5~OKE OPACITY (Z) 

TEI~E~ATU~E PARAMETERS (d~,c) 
COOLANT lit 
CO01.Alff OUT 
OIL S~HP 
OIL ~ALLB~,Y 
INTAKE AIR 
CE].L AHgZ~HT 
BOOST B4 IHHER C~LER 
BOOST AF IHA~ COOLER 
FUEL I~ 
E~QUST t l  
E~SI"  tP. 
i ~ S T  t3 
E ~  #4 
EXHAUST 05 

~ STY1 

PRESSigtE PARAHETrgS 
OIL (~pa) 
FUEl. (kpa) 

5~F'[IP_ PRO~CT 03-6~6 TE~T RESL~TS - -  

~ ,  5?0 571 572 573 ~74 5;'5 576 .~77, 
1311 1 1 3 ~  1315.~.31 !31111311!5331 5"331 13~31 1 3 ~  131115331 13~13'3~ 
141110 141114 141118 141121 141125 14112? 141132 141136 |4113~ 

! 1 1 I ! 1 . 1 1 I 

-2.~ -2.? , . 2  -~1.~ -~,.~ - ~ ,  -~I,.4 -2o2.~ - ,~ .4  
.o .9 -.o .o .o . o . . o , . o  ,,".o 
.1 .1 .o ~ . ,  , . 2  , . ?  1 , . ,  1oo.o 

-~0 -,? -1, -1, - , ,  -1? :19, -i? :t~ 
-17 -I? -IO -18 -17 -LB -18 
-15 -IS -15 -15 -14 -13 -13 -13 -13 
-16 -I~ -16 -16 -16 -15 -14 -14 , -14 
-20 -20 -20 -21 -21 ~ -22 -22 -22 
-21 -21 -21 -21 -21 -21 -~1 -21 " 
-17 -!? -I9 -t~ -17 -19 -19 -17 -I? 
-19 -19 -19 -19 -17 -L9 -19 -19 -19 

-I? -19 -19 -20 - ~  -24 -25 -2?. -16 
-19 -17 -17 -21 -22 -2'~ -24 -:~ -~5 

-le -~e - le -2o • -21 -23 -23 -24 -25 
- I 9  -17 -17 -20 -ZO -21 -22 -21' - i7  

4.9 5.0 5.0 7,l 10.4 i3.9 I 7 3  21.0 24.5 
~ .5  ~.,5 64,0 91,9 105.1 113,8 115.5 116,4 1~9.Z 

n H ~  579 5"/9 586 ~Bl 582 583 594 565 586 
RUTEsTCO~ 1311 1 1311 1 13111 131I! 1311 1 1311 1 1311 I 1311 l 1311 1 
DAY {j~lian) 5331 5331 5331 5331 5"~! 5331 5331 5"331 5331 
TIME (eilitary) 1411431411471411511411551412 0141241412 ? 141211141215 
PI.~SE; I ! 1 / 1 1 1 1 1 
TypE ~ TAJISAA TAXSA~ "r~s~ T~S~x TARSAIt TAES~ T~SAH TARS~H T A ~  

~GT~ PARAHE'~S 
6~GIHV- ~,'n~ (r~.' 2 "1 4~ I1 lB 13 • 47 2B52 t 1434.0 
~ o ~  ( , - , , - ~ . , - 1 ~ , , 2 - , . , - , . 4  1., ,,.? ~2.~ 1.~ 

~ ,  1~) 1 , . ,  , . ,  , . ,  , . ,  , . ,  1..o 1..o 1..0 1,: 

TEHPF..EATLIRE P~AMET~S (de~.c) 
COt~HT Iff -19 -19 -19 -19 -17 -17 -20 -20 -20 
COOt.AAT OUT -lg -17 -17 -19 -17 -17 -17 -17 -17 
OIL 5U~ -14 -14 -14 -14 -15 -15 -16 -16 -15 

GALL.~Y -14 -14 -14 -14 -15 -15 - lS  -15 -15 
E AIR "22 -23 -23 -23 -23 -23 -23 -23 -23 

~ A~BII~rT "22 - ~  -22 "22 "22 -22 -22 " ~  "22 
B4 I H ~  COOLEI "19 -20 -2a "26 "20 "20 -20 -20 "20 

-17 -I? -I~ -17 -19 -17 -17 -19 
~ J S T  |1 -21, -5 8 & ~ 3~ 42 43 4? 
EXHAUST 42 -5 20 3? 54 66 7B 62 gO 

E)S]~'~JS"T !~ 5 31 4? 66 102 103 112 109 103 
EXI~i~ 46 -3 I2 43 6? BI 111 130 160 ! ~  
OQ.1A~I" ST.ACIC -I I  1 1| 22 28 34 42 49 53 

PRESSUIE P A R ~ S  
OIL (tpa) 2B,7 33,? 38,4 45,0 50.6 56.3 62.0 693 75,8 

(l[paJ 117.2 117,I 121.5 120.5 121.8 123,4 124.1 124.9  125.? 
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**v~ SYHFUEL PROZECT 03-8538 TEST RESULTS me** 

~UH HUHRER 587 588 598 590 591 592 593 5~4 595 
TEST CO~E 1311 I 1311 l 1311 I 1311 1 1311 I 1311 1 1311 I 1311 1 1311 1 
OAY (julian] 5331 5331 5331 5331 5331 5"~I 5331 5~I 5331 
TIHE (mli~ary) 141219 141222 1412~h 141230 141234 t41237 141241 141244 141248 
P~SE I 1 ! 1 1 I 1 1 1 
TYPE FUEL I'ARS~ T~SAH T~SAH T~SAN TARSAH TARSAH TARSAIi T~8~ TAF~SAH 

EHG]~ PARAMETERS 
~GIHE SPEE9 (rpn) 386 415 442 380 515 677 664 729 501 
TORGUE (N-~) 14,3 16,5 116 15.0 16,6 25.1 24,5 ,°4,9 ~ .?  
POllER (~W) .6 ,7 .8 ,9 1.8 1.7 1,9 2 P 
SHOKE OPACITY (Z." 100.0 1~0.0 lO0.O lOO~ 100.1 100.0 110.0 1~0.1 100'.~ 

TE~ATUREcQoLAHT XH FA~AHETE,~S (deq,c)_2 O 
COOLANT OUT -16 
OIL SUHP 
OIL GALLERY 
INTAKE AIR 
CELL AHBIEHT 
~00ST 84 I~HER COFA.F.R 
~00ST AF I~ ~OOLFJ~ 
FUEL IH 
~[H~OST t l  
~UST t2 
~(HAUST t3 
~HAUST ¢4 
EXHAUST 45 
E.YJJ, AUST t6 
EXHAUST STACIr 

PRE~URE PAI~AME]E]~ 
OIL (kpa) 
FUEL (kpa} 

-29 -21 121 -21 -~-I -21 -2U -29 
-16 -1~ -16 -16 -lfi -L6 -l~ -16 

-15 -15 -15 -14 -14 -14 -13 -13 -t2 
-15 -15 -15 -15 -15 -15 -15 -15 -15 
-~, -~4 -2,, -24 -2~ -2~ - ~  -:4 -:4 
-~  - ~  . 3  -~3 -23 -23 . 3  -~  -~3 
-20 -20 -~.I -~, -2, -~, -~, . . t  -21 
- .  -2~ -2° -20 -20 -20 -20 -20 -,0 
-1, - .  -19 -19 -1, -,9 -,9 -1, - , ,  

52 72 88 104 
119 123 125 I~3 134 143 152 15~ 165 
106 106 108 103 105 126 138 137 146 
206 ?23 247 264 ;=77 2~ 274 ~4 269 
5~ 62 67 73 7d ?I 97 112 tO7 

OZ.7 ~0,3 99.2 IOA.B 11~,.5 1~,0 137.1 147.? |~0.8 
125.0 123.5 118.5 114.? 1117 P~.9 ~,9 6|3 51.7 

RUH h~tBEX ~6 
Co~ I,U 1 

i~flE (~i l i lary) 141~2 
PHA~E 1 
rIPE ~EL Tr~SAH 

E~G]~E PARAHETERS 
EHGIHE ~r'rD (rpn) 646 
TORQUE (if'H) 27, I 
POWER (Ill) 2.4 
~Ik)LE OPACITY (Z) 180.1 

I"E~.'~ATU.P.E P~AIS£TERS (dog.c) 19 
CE, CL~.~" l~t - -19 -IB -IB 
C~)LJ~T OUT -15 -15 -15 "14 
OIL S~P -'~2 -12 -12 -11 
~HIL C.'~.£RY -1~ -14 -I4 -14 

TA~E ~.~R -24 -24 -24 -24 
CELL ~O.ENT -23 -23 -23 -23 
~OOS"T ~ l~ER COOLEI -21 -20 -19 -18 
~ T ~  !X~ COOL£:Z - .  -20 -19 -19 

-1~ -19 -19 -19 
E)QW, UST $1 98 108 115 18~ 
E]OAAL~T #2 1~7 167 162 189 
~ T # 3  118 I11 117 13, 
~ t  

~ . ~ ,  . 2  11, 12, 13, 

PRESSURE PARAHETERS 
OIL (kp~} 172.2 194.7 197.0 211.9 
FUB. (kp~ 43.7 35.3 28,8 18,0 

597 598 579 h05 601 602 603 604 
13111 1311 t 13!I 1 1311 t 1,11 ! 1311 t 1311 ! 1311 1 

b'3"~1 5331 5331 5331 5~'11 5331 53'31 5331 
141255 141259 1413 3 1413 7 141311 141315 141319 141323 

1 I t 1 1 1 1 1 
TARSAN TARSAH TARS~ TP~N TAXSAfl TAISAN TMSAN TAASAN 

72I 979 1144 1158 1326 . E~15 2314 2349 
28.9 2Y.7 34.4 33.6 36.1 57.7 57.2 56.. ~ 
2.8 3.I 3.8 4.1 5.0 16.4 13.8 13.9 

liO,O tOO,O LOI.O 99,9 ~ ,6  ~ . 8  . 43,8 ~ . 9  

227.9 242.1 260.6 229.9 296.5 
6.2 -4.9 1.1 2.3 1.9 

-18 -17 -17 -15 -14 
-14 -14 -13 -12 -11 
-II -11 -10 -lO -9 
-14 -14 014 -14 -13 
-24 -24 -24 -23 -23 
-23 -23 -23 -23 -22 
-17 -15 0 5 8 
-19 -1~ -17 -1~ -~  
-I, -19 -s, -19 -. 
I~ IZ7 252 302 ~ 9  
193 213 305 324 329 
132 134 ~7 283 29.6 
197 ~.8 302 384 287 
1?5 158 273 317 340 
322 330 393 2?3 21B 
142 150 195 297 211 
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J+-- 5YPtFUELPROJ'ECT 03-8536 

R~ ~H~E~ 

~AY (Julian) 
TI~ (~litar~I 

TYPE FUn 

E~GI~ PAR~rr~RS 
EHGII~ SP EF.9 (PpA) 
"TOR(IE (~.-H) 
PQQE~ (XM) 
S~KE OP~CI~ <I] 

TEs'rREb'ULTS . *e  

131153311131~1 1)1b'~1 131b'~1 I"15"~1 1315~t 131~"I 131~31 131~"I 
14132e 141131 14|]]4 141. ,  141~ :~ 141346 141349 141]~ 1413,6 

1 1 1 1 1 1 1 1 1 
T~SI~I TAR~ T~qS~H TARS~ T~SA~I T+qRS~ TARSP,,q T~5~ TARSI~I 

2358 2352 2369 1324 Bos 813 819 814 816 
~,O 55.4 55,3 28.3 16.7 ~,,o 25,6 24.4 25,6 
13,5 14,0 13J 33 1.4 2,2 2.2 2 ~ 

-12 -12 -1~ -I~ -!~ -11 -11 -10 
- 1 O -9 . . . .  6 -r, - 

-1~ -I~ -,I -,I -,o -Io -9 -, 
-,, -~I -21 -~ -~o -~o -~o -~o 
-22 -~ -PP -21 -21 -21 "21 -'~I 

-~ -i -1 -~ -, -4 -, -~ 
-,? - , ,  -,9 -,? - ! ,  

,11 m m I~8 1~ 147 m • 1~1 

1~s m ,14 , ,  I. 11~ 119 1~4 

IE~AT~RE PAE~ETDS (deg.c)_,~ 
COOL4HT IH 
COOL~.mOUT -iO 
OIL ~ -7 
OIL ~ 'U.ERY -13 
INT~XE hlR -22 
CELL ~BZ~T -~ 
~OOST !~4 I ~  CO01.~ 9 
~OBST ~F I~ CG~L~ -5 

-l? 
~ ( ~  l !  31r7 
EXHAUST 12 327 
EXI.Im.IST t3 311 
EXHAUST t4 
E3HAUST i'5 P~ 
~2~JST #6 !~ 
~ T  ~TAC~ 211 

PR~R[ P~DS 
OIL (kpa! 314,~ 
FUEL (kpa~ 2.0 

RUN ~ 614 615 
TEST CODE 1311 1 1311 1 
D~T (juLian) 5"J31 53"41 
T1HE (. i l i tary) 141~i9 1414 l 
PHASK I I 
TYPE ~ T~S~N T~qS~ 

DIGINE PARV~ETDS 
EHG]HE ~E~ (rp.) 819 819 

2,I 2,2 
SHOIE OP~:ITY (Z) 5,8 6.7 

TEI~ERATLqlE P~AHLrI~I (deg,Cl.lll 
CO0l.q~ IN -10 -IO 
COOt.~T OUT ..6 -5 -6 
OIL ~IiP -5 -4 -4 

-8 -e -8 
hlR --2O -20 -20 

I~O~.~JBI~T -20 -20 -20 
~1 I ~  COOLE]I -7 -8 -8 

o1 m 0 ,  m 
EXI~'T 42 115 131 127 

14 140 140 
DOIAUST ¢5 153 150 148 
E~JU.~ 15 127 130 132 
D(HAIRT STACK 123 122 120 

616 617 618 
13111 1311 I 13111 

~ 1  ~I1 5331 
14147 141411 141414 

I I I 
T~S~q TARSAN TARS~ 

BII 4~ 133 
24.B 20,8 15.3 
2,1 1.I .2 
8,3 ~.t, 6.1 

"9 -9 
• "5 '-5 
-4 .-3 
• -7 -7 

-2! -20 
-20 -20 
-9 -9 
-e -9 

- B  -19 
96 93 

124 11B 
132 122 
137 12'7 
t45 ' 131 
I]I 125 
I18 11~ 

619 620 621 622 
1311 ! 1311 I 1311 ! 1311 1 

5"J'Jl 5331 5331 5"~! 
141418 141422 141425 141429 

TAR~'~ TRRSAIN T ~  T~S~Ilt 

- I  .-1 - I  -! 
-1,5 "15  -2.5 -2.5 

,O ,0 ,O ,O 
,9 .8 ,.8 ,9 

-9 -? -9 -9 
-5 -5 "-5 -5 
-3 -4 -4 -4 
-7 -6 ~o -6 

-20 -2o -20 -2O 
-20 -20 -21 -20 
-9 -9 -9 -9 
-9  -g -9 -9 

• -19 -19 -19 -19 
84 63 81 80 

I07 106 104 102 
110 108 105 101 
114 112 110 IBB 
118 115 112 !I0 
11] 110 107 104 
117 I04 102 IO0 

01L (kpa) 23~.2 334,0 332.9 ~1 ,2  329,| 302,9 
RI~ (kpa,v 89.7 8B,+, 873 9&.8 109.9 104,6 

264.8 23~.9 2143 
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~* "  SY~FUEL PROIECT 93-B53B TEST RESULTS ***~ 

RUN HUHBEe 623 &24 625 626 627 628 629 53! 631 
TEST CODE 1311 2 1311 2 13112 1311 2 I311 ~ 131I 2 13li 2 1311 2 1311 2 
DAY (julian) 5~1 5331 5331 5331 5331 ~3I  ~ 1  5~1 53Z1 
Tt~E (military) 1~33 4 163~ 7 163311 1&3314 163319 1~332~ 163326 16332? 163333 
PHASE ! 1 1 1 1 1 1 t 1 
TYPE FUEL TARSAII TA~SAN TARSA~ TARSAR TARTAN TARSAN TARS~N TARSAH TARSAH 

BGIIIE PARAI~T[~S 
E~GIIIE SP~..]) (r9n) -1" -1 -I -! - I  -I - I  -1 
TORQUE (}{*H) -4.3 -4.3 31.5 -~93~ -2~,2 -244,! -21!.5 -216.1 -133,2 

TEI'31~ATUItE P~RAHET~S (de~,c) if, 
i ,  -16 -1, 

-1, : t t  : I t  
OIL bUMP -15 -15 -15 "15 "|4 -1~. -14 -14 "14 
OIL CALI.E~Y -16 -16 -16 -16 -16 -15 -14 -13 -13 
IHTA~E AIE -19 -19 -17 -2~ -20 -21 -21 -21 J t  
CELL AHBILRIT -20 -20 -20 - ~  -20 -20 -21 -21 -~.1 
BOO~ B4 I I ~  C[~..E.q -19 -19 -17 -19 -19 -19 -19 -19 -19 
~ o ~ I ~ o o ~  -~9 -~? -I? -1~ -1~ -~9 - ~  -~, -1~ 
~ . ~ N  -19 -I? -~  -~9 -,9 -~ -~9 -~9 ~ 
~ T .  -~9 -!? -!? -~o - ~  -.~3 -~.~ - ~  : G,J 

 ,usT,3 -1, -1, - -  - , ,  

-19 -19 -1, 
EXI~U5"I" t~ "17 -19 -18 -2B -21 -23 -24 -24 -20 

STACI~ -1~ -t~ - R  -20 -Z! -21 -25 -21 -1~ 

PRESSUR~ PARAHE'rERS 
OIL (lpa! 4.7 4,8 4,7 5.7 B.6 12.2 15.7 1Y,1 
FUEl. (kpa~ 91.8 71.8 66.0 111.0 108.2 !08.4 108.4 107.8 10713 

g~ ~flD~ 632 633 634 635 636 
TEST C O D E  1 3 1 1 2 1 3 1 1 2 1 3 1 1 2 1 3 1 1 2 1 3 1 1  P 
DA'f (julian) 5"331 5331 5'~1 5331 ~31 
TglE (ni l i tar~) 163337 1~3"~41 1~T~45 163348 t6YL~. 
PHASE 1 ! 1 ! 1 
TYPE FLiEL TA~SAN TARSAA TA~SAH TARSA~ TARSAH 

E~5"II~E PARAIIEIEqS 
EHGI~IE SPEE]) {rpn) 2 I 1 0 -0 
TORQUE (l{-ti) -10,7 -5.7 -~.0.? 5.4 -73,5 
POII~ (IIg) - , I  -.0 - . |  .~ ,0 
SNORE OPACITY (Z) IRA  lO0.O t lD,I  ~?.6' 101,0 

TEi@E~ATL~EcooLANT IR P~ETER5 (deg,c).16 
C~I.J~T OUT -15 
OIL SLU~ -14 
I lL  C~LLE~Y -14 
tlT~E AIR -22 

CElt. ~,BI~TI' -21 
BOOST 84 [lf~IER CGOL.~ -19 

-19 
E)~AIRT #1 -13 
EXHAUST t2 T/ 
EXHAUST #3 -4 
EXHAUST 14 26 
EXHA~-'T 45 -I1 
EXHAUST #6 14 
EXHALIGT STACK 1 

PRESSURE PAR~'T~S 
OIL {tpa). 
I:llE[. (kpaz 

131 ~'3712 63B r,39 640 131121311213112  
5331 5"321 5331 5331 

1 6 ~  1~35? 1 5 3  1634 6 
1 1 1 1 

TAilSAN T A ] ~  TARSAH TA.qSAN 

- I  34 343 
-23,4 5.9 8.B 9.1 

.I ,0 .3 .2 
101.1 101,0 IgO.l 110.1 

-16 -l& -16 -16 -16 -17 -17 -17 
-16 -15 -15 -l& -16 -15 -15 - I5  
-15 -15 -15 -15 -15 -14 :~t :]~ 
-14 -i4 -14 -~. -I~ -15 
- ~  -22 -22 - ~  -22 -22 -22 -23 
-21 -21 -21 -21 -21 -2; -21 -21 
-I? -19 -20 --20 -17 -20 -20 -20 
-I? -tB -lO -18 -18 -IS -18 -18 
-1~ -19 -19 -IY -19 -19 -19 -I? 
-B -I 2B :~4 20 19 17 23 
'~O 72 85 -q8 9~ 9"1 108 10? 
13 15 ~ 17 18 17 22 31 
29 32 42 36 39 47 70 87 
• 8 24 41 48 $4 86 73 88 
35 64 8? 96 119 141 169 IB8 

9 14 23 21 23 2B ~8 ~ 

27.3 31.2 3&. ; 40.5 45.1 49.9 55.3 6t .2 r,?.4 
1|4,3 103.3 103.4 102.4 103.8 103,2 Y?,5 ?3,2 91.1 
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~ SYNFLIEL PRO~ECT 03-8538 TEST RESULTS ***.~ 

RUH ]NflBE~ 641 
TE~ CO~E 1311 2 

t.i~itar~; I~3410 
PHASE I 
TYPE FUEL TARS~ 

I~Gll~ PARt~'rL'q8 
~ i , ~  ~ c~.) ~2 ~ ~ ,  4t8 ~32 6~? 678 71.~ 
;o~,ue (~-,) ?,~ 12.6 11.7 14.o ~o.2 21.1 21.4 .~.4 
r o ~  Ix,~ .4 ,4 .~ ,~ 1.1 I.~ ~.~ 1~., ~.:I 
SHOKE OPACITY (Z) 100.1 100.1 100.1 100. [  100.1 160.1 10|.1 

TE~ERATURE P~AflE'~S (d~.c) 
COOLANT IH -18 -16 -19 -19 ' -19 -20 -19 -19 
COOLANT OH]" -15 -15 -15 -15 -15 -14 -15 -14 
OIL ~IHP -14 -14 -14 -14 -14 -13 -!3 -!2 
OIL ~'AL.LEP, Y -15 -15 -15 -15 -15 -15 -15 -15 
lHT~E AIR -23 -23 -23 -23 -23 -23 -23 -23 
CFJ.L AHEIE2iT -21 -21 -22 -22 -22 - ~  -22 -~  
~OST B4 I ~  C~LF.R -20 -20 -20 -20 -20 -20 -2D ,20 
~DOST AF I~L~ CHOLER -18 -16 -18 -18 -18 -18 -18 -IB 
F1JEL IN -17 -19 -19 -19 -19 -17 -19 -19 
EXP, A~T 11 21 24 2? ~ 43 ~ 67 B~ 
EXH~ST #2 111 118 lib 116 123 136 139 144 
E~FIAUST 13 5~ 54 58 58 68 87 96 105 
E~ff~UST #4 .".~ 102 I01 10/) 119 I31 142 150 
~'I~UST ~ 91 fl? 76 87 100 112 13~ 139 
EXHAUST #6 284 212 227 242 264 2BB 233 275 
~]ALI~T STACX 52 5~, 59 63 71 83 91 98 

,"9 F.~UR E PAR~'~S 
OIL (ipa) 
FOE]. (kpa) 

642 643 644 645 ~6 647 648 649 
13112 13112 13112 13112 1311 2 13112 13112 13112 

5331 5331 5331 5331 5331 5331 5331 5331 
163414 163417 163421 16342.6 1~27 163433 163436 1~3440 

1 1 1 I 1 1 1 I 
T~RSAH TARSAH TARSAH TARSAH TARSAN T~RSAH TARS~ TARS~ 

827 
24,2 

tO~.l 

-18 
-14 
-12 
-15 
-23 

-20 
-I8 
-19 
9q 

I4B 
119 

265 
104 

.'~.9 80.6 87.1 95.2 185.2 114.4 124.5 134.3 145.0 
89.3 ~,4 83,7 76.3 -'~.6 ~.2 15.1 5.7 -4,6 

. o  6,1 6,.. 633 6. 4 , =  6,6 6 ,  

'TI~ (x i l i lary)  1~443 163447 163452 1~454 16345B 16~5 2 16Z5 5 163510 163513 
PHA~E 1 1 I 1 1 t t 1 TARSA 1 H 
TYPE FUEL TAESAH TARSAH TA~SA~ TARSAH TARSAH TA~SAH TARSAH TARGet 

ENI~E PARAflE"TI~8 
ENGIItESPEI~) (r,n) 751 1165 229l 2324 2333 2342" ~42 2358 ~ 
tO~E , H I  ~.6 32., 46.? ,4.4 ,1.3 s1.7 ,0.6 

S~OKE OPACITY (%) 100.1 ?~.? 94.6 26.6 20.4 22.0 ~.5 18.4 15.4 

TE]P~AIURE PARAHETER8 (deg.c}..! 8 
COOLAHT IN -17 -17 -16 -15 ~ 
COOLANT OUT " -14 -13 -14 -13 -12 
OIL SLIHP -12 -I~ -11 -I1 -10 
IHIL CAIJ.~t ,15 -14 -14 -14 -14 

T~E AIR -23 "23 - ~  -23 -23 
(:ELL AI~I~T -22 -22 -22 -22 -22 
~OST 94 IM~R COOLEX -20 -!? -16 3 5 
~'OST ~ ~ COgt.~ -18 -18 -lg "!5 -11 
FUEl. IN -16 -17 -1~ -15 -15 
ETJ~US"? f l  92 96 94 206 258 
E~JWJST #2 176 173 25~ 307 310 

157 212 293 311 

~ J S T  4~ 141 175 243 308 324 
F.XHA~T #6 286 . 306 359 361 291 
~ i S T  STACK 114 127 162 lgt 201 

PRESSURE Pfi.q~£'TE~S 
OIL (tpa) 156.5 169.3 192.9 199.1 2133 
FUEL (kpa) -15.6 -28.0 -37.6 -40,6 -42. 

'14 -13 -13 
-11 "11 ,11 
"10 "8 -7 
-13 -13 -11 
-23 -22 -22 
-22 -22 -21 

7 8 ? 
-8 -5 -4 

-1~ -17 -18 
296 316 128 
313 312 314 
321 326 331 
253 236 216 
332 332 337 
233 197 161 
203 203 202 

-12 -? 
-7 

- t )  
-21 
-21 
10 
-2 

-17 
329 
3O7 
321 
217 
~4  

202 

246.4 2 , . 8   81., 
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~--  SYHFUEL PRO~ECT 03-8538 TEST RESULTS ****. 

RUN NUH�E]~ ~9 ~0 6Sl ~62 6~3 6~ 66~ ~/~ 667 
TEST CO~E 13112 1311 2 1311 2 1311 2 1311 2 13 ~ 1311 ~ 1311 2 1311 2 
DAY (Julian) 5-331 5-S31 5331 53"31 5331 ~3 5"~1 5331 5331 
T I~  {nilitar~) 1635]7 163520 163524 163527 163~0 163534 163539 16~42 163546 
PHASE 1 I [ l 1 I I I I 
TYPE FUEL TARS~X TA~SA~ T~SAN TAXS~'I T~SAH TA~SA~ TAES~H T~SAN TARSAN 

~GIN£ PARA~TERS 

t ~  .~-,) . , ~  51,4 ~ 4  2 u  12., ,~.9 ~.~ ..9.7 5o.5 
,o~ (~,1 ,~.6 12,o IO.~ ~:~ 1.o 1,.,. ~3.3 I~:~ 1~:~ 
SKUKE OPACITY (...) 13,7 9.2 10,2 1.5 73.5 7,3 

TEH~ATURE PA~HETE]~S (deg.c) 

o ~  -6 -~ -4 -3 -~ -~ -3 -2 -1 
oi~ ~ -1~ -11 -,1 -io -, -9 -~ -, -6 

DOt)ST A~ I~EX COB.ER -I "0 1 I -0 -~ -O 1 

~ s t , 1  32, ~ 3~9 ~o 16~ ~9 ~ 2~ 

~.~u.~T.  ~,6 17~ 136 ,91 

E~USt,~ .4 ,= 16, 119 ,~ =,5 ~3, 1,~ i~4 

PRESSURE PAR~4ETEES 
OIL (tpa) 296.5 311,4 323,5 329.4 32B.1 3"33,S 34B,3 358.9 3~.9 

(kpa; -49.6 -4B,9 -47.7 -41.4 -34,! -35.6 -36,4 -39,6 -38,6 

1311 2 1311.2 
~ T  CODE {julian) 53"31 5"S~1 53"31 5"331 5331 5331 5331 
TItlE (nil i tary) 151549 1635~'Z 1635"57 1636 | 16364 I~36 7 163~I0 t6ZM4 16~618 
PH~ I 1 t l 1 1 1 1 
TYPE FUEL TARSAH T~SAH T ~  TARS~ TAHSAH TARSAH TARSRW TASSAN TARS~ 1 

~GZXE e~R~EZBS 
EHGZ~ ~EE]) (r~,) ~384 2384 ~ze6 ~P2 2368 2370 2362 2374 2376 
TORQUE {~f-H) ~9,4 4~,7 5|,6 50,1 49.~ 50,3 50.0 51,| 49,4 
POlit~ (XU) 12.3 12,4 12.6 12,5 1~,4 12.5 12,4 12,7 12,3 
SJtGKE OPACITY (Z) 5.5 5,8 5,4 5,9 6.2 5,5 4,6 3,4 3,2 . 

TE]tPE~AT'I]RE P~AliETERS (deg,c) 
COOLANT IN -5 -5 -4 -3 -3 -2 -2 -1 -0 

-3 -Z -1 -t 0 t 1 2 3 
- I  I 1 2 2 3 4 5 6 
-5 -5 -5 -5 -4 -3 -2 -1 -1 

-l? -18 -iS -18 -18 -17 -17 -17 -17 
-19 -19 -19 -1~ -18 -18 -lB -16 -17 
14 14 15 15 16 ID I~ 20 21 
3 3 4 5 5 6 7 g 9 

-15 -16 -16 -15 -15 -16 -15 -15 -15 
286 283 282 279 293 301 30B 317 300 
291 292 290 277 279 285 293 ~4 288 
288 2'B9 28B 288 288 2?5 301 2% 2B? 
297 300 3gO 299 307 3PP 327 32~ 32~ 
307 30& 304 2~2 304 315 321 323 318 
138 123 t~P 1 I 121 167 212 2~4 313 
204 205 206 206 208 21B Z26 2"~ 236 

COOLAHT OUT 
OIL SUflP 
OIL ~LLERY 
IHTME AIR 
CELL A~I~T 
BOOST B4 I}~ER COOLER 

EXHAOST 11 
E~(HAUST #2 

EZHAUST ~5 

E~HAUST ST~C]( 

PRESSURE P~A~ETEI8 
OIL (Zpa) 376,4 3B2,2 386,1 388.4 389,B 390,3 37|,3 369,4 388,S 
F1EL (kpa) -3%5 -40,4 -41.0 -41,6 -42.7 -44,1 -4~,7 -47.4 -~8.4 
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~*** $Y~UEi. ?R03ECT 03-B53B 
COL~ START ~ST e-20 ~E~REES C 

~UN NUflDE~ 960 661 862 
~ T  CO~E 1611 1 1611 t l&tl I 
~AY (~u!ian) ~027 6027 6027 
TI~ (~i,itary) ~ 85119 85122 85125 
PtV, SE 1 ] 1 
T~PE FUEL 572E1)8 ~.,.EDS 57~--~o8 

BNGINE PAR~L-R5 

To  uE 
PO~[E (~g) -.0 -,0 -.8 
SMOKE OPACITY (Z) ,6 .6 ,~ 

TEI'LPER.ATCNE P~A~E'TER5 (dog.c) 
COOLANT I}1 -20 -19 
COOLANT OUT -19 -16 
OIL 9UHP -~0 -2~ 
OIL GALLERY -20 -20 
INTAKE AIR -26 -2B 
CEIL AHSIE}3 -20 -20 
BOOST B4 INN~ COOLER -19 -19 
BOOST AF i~?IER COOL.~ -19 -1~ 
FUEL IN -19 -I? 
EXHAUST t l  -19 -19 
EXI~,QJST ~2 "i9 -19 
EXHAUST |~ -19 -I~ 
"~.~:UST t4 -19 -19 
~.~AUST ,'5 -19 -19 
ETHAUST #6 -19 -19 
E](HAUST STACK -18 -18 

PRESSUEE PARAHET05 
OIL (kpa) 
FUEL (~p~) 

TEST RESULTS ~*** 

963 864 865 866 967 668 
16111 16111 16111 16111 16111 16111 

6027 6027 6027 ~027 60~7 6027 
85128 35131 B~I~4 BSIZ7 B514~ 85143 

1 1 I ~ I 
57.%F.~ 57ZEI)S 57Z~ 57~DS 57;7~)~ ~ :~S  

-I -1 -! 
5 

-.O '0 ,0 .6 .0 ,O 
.6 .6 ,6 .6 ,6 ,8 

-19 -19 -19 -19 -20 -19 -19  
-17 -17 -17 -17 -!7 -17 -17 
-20 -20 -20 -2~ -20 -20 -20 
-20 -20 -~0 -20 -20 -20 -20 
• 21 -21 -21 -21 --21l -21 .�u 
-20 -20 -28 -2~ -2~ -ZI - ~  
-19 -19 -19 . -19 -19 -19 -19 
-!? -1~ -19 -19 -19 -19 -19 
-19 -19 -19 -I? - 1 9  -I~ -19 
-19 -19 -19 -19 -19 m19 "19 
--19 --19 "!9 --19 "19 "19 "19 
--19 "19 "19 -19 -19 -19 -19 
-19 -19 -19 -19 -19 -19 -19 
-19 -19 -19 -19  -19 -I~ -19 
-19 -19 -19 -19 -19 -19 -19 
-IB -18 -19 -I~ -13 -18 -I? 

:,o:?- 
COLD START TEST B -20 DEGREES C 

RU~ flU14B~t 869 878 69~ 
TEST CO~E 1611 1 1611 1 1611 1 
DAY (julian) 6827 6027 ~027 
Title (militar?) 85145 85149 85152 

TYPE FUEL ~ 57~15 57~.ED5 

ENGINE PARAH~--IDS 
E~G~E 5PEE]) (rpB) -1 -1 -1 
TORQUE (~-H) 60.3 -335,5 -~JS,0 
POg~ (,g) -.0 . 0  .~ 
SHOKE OPACI~ (Z) ,6 ~q,2 97.3 

TEi~EEATI~.E PARAHE'rERS (deg.c) 19 
COOLANT IH - -19 -19 
COOL~HT OUT -17 -17 -16 
OIL SUHP -20 -28 -20 
OIL GAI.L~Y -20 -20 -20 
IHTAXE AIR -~  -22 -22 
CELL AMBIENT -21 -21 -21 
~OOSTB4IHtERCOOLE, -19 -19 -19 
BOOST ~.: INlt.m~ COOLER -19 -19 -19 

fl 11 -19 -2g -22 
E~IST $2 -19 -20 -21 
ET, HAUST t3 -19 -20 "-22 
E]OLqUST #4 -19 -2O -~. 
EXI~ST #5 -19 -20 -22 
~ T  ~ -19 -19 -2I 
EXHAUST ~TACI -19 -19 -20 

PRF.5~RE PARAflETERS 
OIL (kpa) .5 
FUr..-L (kpa) ~1.9 

872 873 974 875 876 6~ 
1~i1 I 16111 1611 1 1611 1 16111 !611 1 

6027 6027 60~ 6027 6827 8027 
85155 85158 852 1 852 4 8527 65210 

I 1 I 1 1 1 
5"rZE~ 57XE.nS 5?XE~S 57ZEDS ST~..~S 5?~S 

-1 
-346,3 

.0 
108,0 

-1 -1 -1 -1 -1 
- 1.8 - m .  4 e -3:1,6 -351.9 

99:  11o:  
-19 -19 -19 "19 -19 -19 
,16 -16 -16 "16 -17 -16 
-28 -20 -20 -20 -2g -20 
-::O -19 "19 -19 -19 -19 
-22 
-21 : g  "° 
-19 -19 -I9 -17 -19 -19 
-I? -I? -19 -19 -19 -I? 
-19 -19 -19 ,-19 -19 -19 
-23 -24 -24 -!6 -IB -17 
-23 -24 -24 " -25 -~; -26 
- ~  -23 -24 -24 -~  -25 
-23 -23 -24 -25 -25 -26 
-23 -16 -17 -19 -20 -21 
-.~ -23 -2~. -24 -25 -25 
-20 -28 -20 -20 -21 -21 

.5 .5 .5 ,7 1.3 2.2 3.5 5.1 
34.7 3%7 4 4 . 5  483 ~,,,7, ~ . ?  64.4 70.6 
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(.** BYNFUEL PROJECT 03-8538 
COin START ~ST g -2~ DEGR~E~ C 

RUR NUflBER 878 079 
TEST CODE 1611 I 1611 I 
~AT (julian) 6027 6027 
TIRE (~zl i~rv) 85213 05216 
P.~SE I 1 
TYPE FUEL 57ZEOS 57%EDS 

ENCIHE PARAflET~RB 
ERGIHE SPE~, (rp,) -1 -I 
TORQUE t~-d) -352.2 -351.8 
POW~ (~g) ,0 .0 
S~OKE OPACITY {~) 100.5 I00,~ 

T~ST R£SULTS **~* 

880 981 832 . 883 scar" 88fi 886 
1611 1 1611 1 !611 1 "611 1 1611" I 16111 1611 1 

6027 ~,027 ~'027 ,~27 6~27 :,027 ,~27 
05219 85~3 85226 ~ ?  9S232 ~52~ 3523e 

1 l 1 1 1 ; , I 
572E~S 57,~E~$ 57..?,.~3 57!E.~ ~ . .,~.~_ 57~E'~ ~,,~-S 

-I -! -1 -I -I -! -I 
-314.6 -289.3 -2h~.7 -38.7 -1.0 .7 .8 

.0 .0. ,0 .0 .0 - ,0 -,0 
10~.5 tOL5 10G,5 66.2 40,8 2Lfi 16,~ 

TE~ERATURE PARAHETE~8 (d~Q.c) 
COOLAHT I~ -i? -17 -[9 -19 -19 -19 -17 -17 -~o 
EO0~flT gUT -16 -15 -l& -1~ -16 -!5 -17 -16 -i7 
OIL SO~P -20 -J? -19 -17 -12 -1? -17 -19 -19 
OIL G~I.LERY qO -2~ -20 -20 -20 -20 -20 -~O -20 
INTAgE ~IR -23 -23 -23 -23 -24 -24 -2~ -P~ -24 
CELL A~IENT -22 -~  -?2 - ~  -22 -23 -23 -23 -23 
BL'YJST 94 l~flfi~ COOL~ -19 -19 -lY -t? -I? -IY -1? -!? -19 
BOOST AF ~HER COOLER -19 -2~ -20 -20 -20 -20 -20 -~ -20 
FUEL IN -19 -17 -19 -19 -20 -20 -20 -20 -20 
EXI~AUST 11, "20 -~  -23 -24 -24 -2~ -~5 -~4 -24 
~_x,~UST~2 -~  -27 ~7 -~ -2 -~ ~ -o - ,  
~xHA~s~ ~ -26 -2~ :oo -2~ - ~  -2~ -:-. -2~ -~  
~ , m s ~ .  -26 -2~ -2~ -1~ -m -i~ -17 -~? -i~ 

EXHAUST #6 -26 "26 -27 -27 -2~ - ~  "27 "27 "26 
.~HAbST STAE~ -21 -22 -20 -18 -1~ -16 -L6 -!6 "1~ 

~RF.5"SURE PAR.~OS 

FUEL (kpa~ 77.5 6~.2 ~1.5 ~5,3 ?9.5 ?8.4 , 74,2 73~4 

COLD START TEST R -20 I)[G.~rrS C 

RUN NUHBOI 987 ~ GT CODE 1611 1 
At (iulJan) 6027 

TIRE (.~zlitary] 85241 
PEASE 1 

' TYPE FUEL 57"Z~S 

~GIHE PARAitETOS 
£RGIHE SPEED (rpn) -! 
TOrtE (tf-H) .B 
POlO (Z~) -,O 
SltOKE OPACITY (Z) 9.6 

TE,~AT~E PARAMETERS (de6,c) 
coopt ~,, -I~ -I~ 
coo~TO,T -17 -17 :l~ 
OIL SUHP -19 "19 "19 
OIL GALLERY -2q -20 -20 
INTER AIR" -24 =24 -24 
Cc'I.L A~lDI~lT -23 -23 -23 
BOOST B4 IHHF.R, COOLE.~ -19 -19 -19 
BOOST W INN~ COOLF.~ -20 -2d -2g 
FLIt IN -20 -20 -20 
EX}L~U~T t l  -24 -24 -24 
E.~AUST 12 --3 -4 -4 
E~O~.AL~T 13 -24 -24 ~4 
E~{AUST #4 -19 -19 -19 
F.~,UST ,5 -17 -i7 -17 
E;OiAUST 16 -26 -26 -26 
EXHAUST STACK -17 -17 -17 

PRESSURE PAR kl'_rTE.~S 
OIL (tpa) 30,2 30.6 3|.9 
FUEL (kpa] ?L? ?2.6 92,4 

988 889 870 891 8?2 693 874 895 
1611 1 16111 16111 1611 1 1~11 I 1611 1 16111 1611 1 

6027 6027 6027 60~ 609 6027 6027 6827 
85244 95247 85250 8~2~3 8~56 8557 S53 2 853 

1 I 1 1 1 1 t 1 
577.~S 5?%ED$ 5T/~S 572~8 5712DS 57'..~S 57=E'DS 57Z~S 

,8 ,8 .3 
-,0 -,0 - . |  -.0 -,0 -,0 -:1 -.0 
5.8 4.3 2.9 1.? 1.6 1,6 1.4 1.1 

& 4  

-,~ - , .  -1~ - .  -12 -1~ 
-2a -2o -~  -~o - .  - a  

-23 -23 -23 -23 -2~ -24 
-17 -19 -19 -17 -I? -t? 
-20 -?.0 dO -20 -20 -20 
-20 -2g -20 -20 -20 -2~ 
-24 -24 -23 -2Z -~  -?,3 
-5 -S -6 -6 -? - 7  

-24 -24 -23 -23 -2Z -23 
-I? -19 -17 -19 -t? -!9 
- t 7  -17 -17 -17 -17 -1 .7  
q6 -2~ -25 -2~ -25 -25 
"17 "17 -17 -17 -17 -17 

31.2 31,4 3!.5 31.& 31.$ 31.6 
~2.4 ?2.3 92.3 ~.2 9L2 92. I 
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Hi ,  SYNFUELPRO/ET ~3-B538 TEST RESULTS ~mz 
COLD START TEST 8 -20 EGRE~ C 

RUN )(UM)ER B96 997 898 
,'rEST COS 1611 1 1611 , 161! 1 
DM (julian) 6027 6027 6027 
TIHE (~i~itar)] 853 ~ 8~11 8~14 
PHASE 1 i I 
TYPE.rU~ 5PZE~S b'TX~S 57~'~5 

E~GIRE PAR~ETERS 
ENG!IIE SPEED !rpn) -' -1 -1 
TORQUE ¢N-H) ,~ .8 ,8 
P~EK CKM) -.0 -.0 -;0 
SHOE OPACITY iX) .9 .B ,8 

TEMPERATURE PA~AHETERS (deq.c) 
COOLANT IN -17 -19 -19 
COOLAt(T OUT -17 - 1 7  -17 
OIL SU~ -19 -1~ -I? 
Oil OA~Y -20 -20 -20 
INTAKE AIR -~ -25 -25 
C=.ELL AHBI-~T -24 -~a -24 

~OOST AF IfitE~ CO0~ -20 -20 -20 
FUEL IN -2t -20 -2~ 
~HAUST #I -~ - ~  -23 
EXHAUST #2 -g -8 -8 
EXHAUST f ]  -23 -23 -23 
EXHAUST $4, -17 -19 -19 
~HAUST ~5 -17 -17 -18 
EXJiAUST~ -~  -25 -24 
EXHAUST STACZ -17 -17 -17 

PRESSURE P~AET~S 
OZL Ikp~! 31,6 31,6 31.5 
FU R (~paJ 92.0 92,0 72,0 

899 900 901 90~ 903 ~04 
1611 1 1611 ! 16!I I 1611 I 1611 ! 1611 1 

6027 6027 6027 6027 6027 6027 
85317 ? 139. ? 142 7145 9 148 9 151 

577.335 ~a20S ~TEDS ~,~.~S =~r~.R 

-1 579 609 657 625 643 
.8 ~.7  ~,9 34,1 33,7 ~6.? 

- . 0  2.0 2,2 2,3 2.2 2.5 
.7 100.~ !00.6 110,6 100.6 100.6 

"17 
-19 
-20 
"25 
-24 
"20 
-20 
-20 
-23 
-9 
"23 
"19 
"!B 
-24. 
"12 

-16 -17 -18 -17 -!6 
-19 -16 -!6 -L6 -!7 
-1i -IS -15 -14 -!4 
-17 -17 "17 -,,'~ "17 
"!9 "19 "19 "19 "!8 
-19 -18 - I e  -18 -18 
-2~ -2D -20 -20 -~n_. 
-2@ -20 -20 -20 -2~ 
-20 -29 -20 -~0 -20 
97 160 lO~ !!5 12~ 
07 224 234 23? ~6~ 

282 97 9@ ~l ?I 
1!9 135 149 146 I~7 
65 81 o~.. !~1 I14 
IO 17 11 13 9 
~0 5B ~4 68 73 

31.4 332.7 337,~ !40.3 342.9 ~ = .4a,6 
91.? 77.2 5?,9 66.3 ~.3 77.4 

C~LD START TEST B -20 DEGREES C 

RU~NUM~..R 915 
IEST COOE 1611 1 
)AY . (~lian) 602"] 
TI~ ¢mztzzary) ? 154 
PP~SE 1 
TYPE FlJ~. 57ZE~ 

~GINE PAR~S 

TORQUE (fl-~) 3~,5 
P~'~ (K~) 2.6 
SHOE OPACITY (Z) 100.6 

TEMPERATURE PARAHETERS (de~,c) 
COOLANT IN -12 
COOLANT OUT -16 
OIL SUI~ -[4 
OIL GALLF.R.T -17 
I~T~KEAIR -18 
CELl. t~IB~l -18 
~O05T B4 I,~ER O~ER -20 
BO0'~ AF IPNER ~O[,E.R -20 
FUEL IN -2! 
E~(FU~T~! 121 

~HAUST %3 10~ 
EXIIAUST t4 tSB 
EXHAUST ~ 121 
EXH~ST 16 4 
~HAU~ ~T~Ct 74 

PRE~URE PARamETERS 
OIL ;kpa) 347.B 
FUEL (~p~) 80.1 

~06 907 ?08 917 ?I~ ?11 712 ~I] 
161rl 1 1611 1 1611 I 1611 1 1611 1 ~ 16!I l 1611 ! 1611 l 

6027 6@27 60~ 6027 6027 6027 6027 6027 
9157 9ZO ? ~ 2  ?25 9 2 8  97!1 7214 7217 

I I I I 1 I I 1 
5 ' ~ S  5"77~S ~ , ~ S  b'~E3S ~?ZD5 5~-rDS 57 rIZ�S 5"~S 

741 752 7t~? 813 896 $99 ?42 952 
ZA.,4 37,4 ]?.7 40.4 48.4 ' 42.1 42.3 45.2 
2,e 3.1 3.2 3.4 3.7 4.g ~.2 4.5 

100,6 lOL6 100,6 100,6 Ig0.6 100.6 [00.5 Ia8.5 

-9 -8 -7 -7 -7 -6. -9 -7 
-16 -16 -17 -16 -16 -16 -16 -16 
-H -13 -13 -13 -13 -13 -12 -12 
-17 -16 -16 -!6 -16 -16 -16 " -16 
-18 -19 -18 -18 -18 -IB -IB -18 
-18 -IB -18 -18 -18 -18 -18 -18 
-20 -20 -29 -20 -I? -19 -19 -!9 

-20 -2~ -20 -29 -I? -t? -19 -18 
-20 -28 -29 -2g -2~ -20 -29 - 2 ~  
IL~ 142 151 16@ 167 169 183 184 
222 215 216 215 210 219 2~2 240 
103 1~6 lOS 114 114 126 [[6 l!O 
160 t62 168 171 180 183 !86 :8? 
12"] 136 142 146 IS4 161 1~6 170 
11 13 7 3 -0 -2 73 -4 
74 80 ~6 ~2 9~ I~4 I~9 113 

349,9 352,0 353,9 ~=..~.. ~ 357.z 359.3 360.9 362.4 
81,6 B2,1 ~2.9 84.3 e8,4 9].? 99,) tH.? 
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,m, SYNFUEL PRO~ECT 03-B5)8 
COLD 5"I'ART TEST ~ -20 DEGRE -'R C 

RUH NUhBE~ 
lEST CODE 
BAY (julian) 
T~E {eilitar~) 
PHASE 
1YPE FU~ 

ENGINE SPE:n (rge? 1001 
TORQUE q~f-~} 4~.1 
?O~ER (K~) 4.8 
~ORE OPACITY {Z) 10B.~ 

TEi~ERAT~E PARA~ERS (deg.c) 
CO~IT IH -S 
CQOb~T OUT -!~ 
OIL SUAP -12 
OIL GA,'~EY -16 
I~T~E AIE -IB 
CELL A~BI~IT -lB 
)OOST B4 :N~E~ COOLE~ -1S 
9OOST ~F INRE~ .COOLER -18 
FUEL IN ~0 
~XHAUST t l  186 
EXHAUST )2 237 
EXPAUST t3 109 
E.'(FAUST )~ 195 
EXHAUST t~ 1~ 
EX~.UST )6 -4 
E~A~U3T STAC~ ll~ 

PR~SURE PA~TE~.5 
OIL (kp~) 363.7 
FUEL (kp~) ~3.-5 

TEST ~ES3LTS -,* 

714 Yl5 916 917 .~IB 919 73~ oo,.,.., ~')'~.,.. 
' ' !511 ~ ' ' . ~h,l 1 I 1611 . 161! l 1611 l ~I, I [fill I !hi! ~ "-~:l l 

~027 ~027 ~027 5027 5027 6037 ~027 h,]27 5027 
? ~20 9 ' ) ~  9 ~ 5  ? 329 9 231 923-. Y237 72~.0 ~2=}3 

I ' 1 1 ' ' ' 1 ' 

975 1023 1037 I ~  ]~5~ 1997 [)e.~ .,,,e 
~',~ ~.,i: ~ ~ . e  ~.~.~ ~ . l  ~fi.~ .... ,-'..5 .', -.,. 

4,~ 5.0 5,0 5.2 ~,~ 5.: ~.2 E.2 
100..5 100,5 10(].6 !00.5 ,~r~ e ,., . . . . .  ,,,~.~ 110,5 . . . . .  ;~:.~ 

-6 -5 -tO -6 -11 -7 -!3 -'2 
-!5 -15 -!5 -15 -1 ~. -!-I -!4 -!~ 
-12 -It -11 -ll -l! -i'] -tP'.. -:~ 
-16 -:~ -15 -'5 -!5 -15 -:~ -I ~. 
-lg -18 -!e -lB -!9 -17 .... !7 
-:s -18 -!e -!e -!E~ -17 -i.') -x7 
-18 -18 -10 -r. -17 -17 -!6 -!~ 
-17 -17 -16 -ig -!5 -15 -z~. -1. ~ 
-20 -~e -20 -20 -20 -~9 - l?  -Z. o 
195 193 192 196 !B2 IB.~ I% [BB 
'~Y 25~ 247 27~ 260 ~8 27-1 '~"~ 

197 195 19O 196 187 184 '%  ~= 18a 
I~ 171 178 " 1~2 . 190 184 ',3~ ~ 184 
-4 6 3 l 0 -0 I 1 
117 120 I. ~- 127 12~ 13~ 132 134 

0") 364.8 365.8 ;~6&.8 3fi7,9 368.4 3~8,9 369.3 36.,,. 
82..5 72,2 703 71,I 78.9 B1,2 75,4 7!.~ 

CO~ START TEST 8 -20 DE~EE5 C 

~U~ HUHB~ .°23 924 
,TEST CO~E 1M! I 1611 I 
DAY (Jvlian) ~1.~7 6027 
TZ~E (~zIizar~) ? 246 ? 249 
PHASE l 1 
T~E FUEl. 57'~S b'W~S 

EtlClNE PfiRAMETER5 
E!brlN£ SPEE~ (rp~) It 12 1113 
TORQUE (,'(-H) 44,B 45.5 
PO~ fig} 5.2 5.3 
SHOXE OF~CITY (Z) !10.5 100.5 

TE,~AT~E P~Ii, ETF..3S (e.e~,c} . .  
COOI.AHT IN 
COOLANT OUT :1~ 

92~ 92& 9P7 728 929 ~0 931 
1611 I 1611 I I~,II I 1611 I 1611 ! 16111 1611 1 

9~11~ 60~7 6~7 60~ 6027 60~7 6027 
~5~ ~ 5  7257 93 ~ 93 3 9 1 ~  93 

I I l 1 I l l 

OIL SUHP -9 
OIL GALLERY -14 
I~A)[E A!R -17 
CELL A~IENI -17 
BOOST ~4 I.~h~ COOL~q -16 
BOOST AF IIIIlD COOLER -13 
Fb~ IN -19 
EXHAUST ~! 191 
EXI~ST i2 ~g 
ET~IAUST 13 12~ 
~ 5 T  14 186 
EXHAUST IS 17B 
EXHAUST t6 2 
EXHAUST ST~C[ 13~ 

PRE~,JRE PAR~,ETEIS 
OIL (Zpz) 359,1 
~EL (kp~) J1.7 

1137 1097 IP~6 13~4 ! 197 12B4 P372 
45.2 45.1 45.1 t4.7 45,6 47.3 66,7 
S.4 5.2 5.8 .5,t, ~,7 b.4 16.6 

lOCi4 100.4 10@.4 1¢L4 1||,3 10|,1 96.8 

-6 
-13 -13 -12 - .  

-8 -8 -e -e -7 -8 -B -7 
-14 -IS -1"{ -13 -12 -12 - '2  -[1 
-17 -17 "17 -l? -17 -17 -17 -17 
-17 -17 -17 -17 -!? -17 -[7 - 17 
-15 -15 -1.5 -15 -14 -14 -14 -!3 
-12 -12 - l l  -11 -tO -!O -9 .o 
-19 -19 -19 -19 --*.? -19 .t.~ .1.6 
180 171 170 182 17g l .."O !~i. 221 
317 320 313 303 307 324 32"{ 37.5 
IP0 125 1~ 103 97 96 96 166 
188 -~n6 202 200 217 ~ 235 30.' 
1~ Z00 203 219 ~3 21~ ~ 27g 

2 3 ! 4 S ~ "7 81 
139 142 !~.3 i44 1~5 1~6 iS~ 177 

369,~ 368.8 368.2 3.,7.9 367,., = :~67,2 366.? 37~].3 
~8.1 ~t.,. 6 66.8 6~.1 ~2.2 61,1 ~.4 ?S.4 
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932 9~3 93{ 935 , 936 937 938 939 
1611 1 16111 1611 1 1611 1 ,611 I !6tl 1 1611 ! 16111 

60~ 6027 6027 6027 6027 6027 6027 60~ 
9312 9315 9318 9321 ~324 9327 9330 9333 

I I 1 1 I I I I 
57~S 57%~$ 5"7Z~S 57Z!£DB 577.E.P,S 57ZEDS SHEDS 577J£~8 

166.P! 
6+27 

I 

PRESSURE PARAH~RS 
OIL !kpa) 376.8 382.2 387.0 3~1.1 39~,4 397.0 399.1 400.7 ~01.~ 
FUR. tkpa~ 10~.4 I13,4 117.4 115,6 119.2 122,8 I15.8 115.5 116.5 

-7 -5 -5 -4 -4 -1 -{ -O 
COOLAnt OUT -11 -4 -1 2 ] 4 4 ~ 
BIt. SUHP -~ -& -5 -4 -3 -~ -! -1 -6 
OIL GALLERY -11 -I0 -IO -9 -S -8 -7 "6 -5 
!NT~E AIR -17 -16 -16 -I~ -16 -16 "15 -15 -15 
C-ELL AMBZENI "17 "17 -17 -17 -17 -16 -16 -16 -I~ 
~OST ~ INt~L~ COOLER -9 -7 -5 -3 -2 -1 ~ I 
BOOST AF 1~I£~ COOLER -6 -Z -I I 3 ~ ~ ~ 
FUEL IN -19. -19 -19 -19 -19 "19 "17 -!? .to 
E]~IAO~ t l  307 36t 392 ~87 386 382 377 3~ 3~6 
EXHAUST $2 376 372 364 35"7 352 345 341 ~7 333 

 :,Austi  311 m =3 3 3 1  
EX,AOST  106 57 ,O 
 H STSTAO  m 20B 209 2,0 2oB. 

- * *  SY~RJEL PRO~ECT 03-B53B TEST RESULTS ~x,  
COLD STAOT TEST B -20 ~EGREES C 

RUN NUMBER 
TEST CODE 
DAY (julian) 
TIHE (~iHtar£) 
PHASE 
TYPE ~EL 

EHGIN£ PA~A~S 
ENCIHE SPE~ 
tmUE 
PDWF.R (E~] 
S~OIE OPACITY (Z) 

T~PEOATU)E PARAHE~_~S (dz~,c) 
CODI..~flT I~ -7 

COLD START TEST e -20 DEOR~S C 

RUH HUH~ 941 942 ,=43 9~ 945 9,16 947 948 ?a3 
TESTCODE 1611 1 1611 i 161I 1 1611 t 161I I 1611 I 1611 ! 1611 1 1611 1 
SAY (Julian) 6027 6027 6027 6027 5OE? 5027 6027 6027 9=,~2~ 
T I~  (.ilitary) 9 339 ? ;3~.2 9 3~.., ? 348 9 3~1 935e. ? 356 9 3--,9 
P}~SE 1 l I I I I 1 ! I 
TYPE FUEL 5"~E~S ~TZE~ 57Z~8 57ZEOS 57Z.DS 57%ED$ 5'.']%EDS 5~EDS ~'-~,~¢ 

E~tGI~E P~AMET~S 
ENGINE ~EE]) (rpn) 2375 2379 2376 2030 1311 B75 878 S78 877. 
TQRgUE (N-H) 63.2 62,7 61,6 5P.8 ~,  0 34,1 3B. 1 38.7 ~3,4 
POWE~ {kH) 15.7 15,6 I5,3 ~ " I,.., 6,0 3,! 3,5 ;3.6 3,5 
SHBi(E OPACITY (Z] 27,9 26,8 25,4 15.5 3.0 1.5 1.7 1,7 1,8 

IEHPERATURE PARAIIET~S (deg,c) 
COB~NT IN I 2 2 2 ~ B .o 9 10 
CBOLAHT OUT 6 7 O 9 16 10 I0 10 10 
OIL SUHP 1 2 3 4 4 5 5 5 5 
BIL ,.~3..ER Y -4 -3 -2 -2 -2 -t -0 0 1 
IHTAKEAIR -15 -15 -15 -14 -14 -14 -14 -14 -14 
CELL I~IBIE)4! -16 -16 -I~ -15 -15 -15 -15 -15 -15 
BOOST B4 INN~.. COOL~ 3 3 4 4 4 3 1 I " -O 
BOOST R! r I I t~  COOLER B B 9 1~ 9 9 B 7 "? 
FLEL IN -19 -18 -19 -IS -18 -18 -13 -18 -18 
~HAUST #1 362 3~B ~O ;341 252 '~02 191 135 180 
EYJ~.~T )2 n t  328 ;3~4 316 241 199 IeS lSO 174 
E]O.IAUST #3 134 139 150 la.5 11! ?I 97 105 109 
EXHAUST #4 3~0 357 Z52 335 248 19B tB6 179 *~  
D(H~JST ~ 326 322 318 307 237 197 1~5 176 [6.~ 
EXOAUST 46 47 48 49 49 42 34 4 =, 52 58 
EJ(I!ALiST STAr:( 207 206 206 200 168 1e.9 145 143 141 

PRESSURE PARAflETI~S 
OIL (.~pa) 402,5 402.B 402,7 40|.." 3962 388.9 381.3 374,,9 .19.0 
FUEL (kpa) 118,2 122.7 122.6 147.( 155.? 165.2 176.7 I,°.0.6 179,7 

2326 2330 2Z4Z 2355 2358 2365 33~3 2372 236[ 
70.8 64,3 64.5 64,0 ~4,3 6;3,3 6£.9 63,0 62.6 
17.2 15,7 15,8 15,8 15.9 15.7 !5.5 :5.7 1~,5 
62,3 56,9 44,0 W,? ;39.5 383 34,7 3g,? 2,=.3 
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wmww SYtIFUEL PRO~ECT 03-B539 
COLD ~,~...°?̂ gt TEST @ -ZO DEGREES C 

RUH IiU~BER ?50 ~5! 
TESTCCE 1611! 16111 
DAY (julian) 6027 6027 
TIE (~ilitary} ? 4 5 9-4B 
PHAE . , 
TYPE FUEL 5 7 ~  5~ED~ 

E~GI~E P~RA~ERS 
E~GiNE SPEED {r~n) 87~ 871 

POWER (X~) 3,5 3.5 
5HOKE OP~CITY (Z) I,B 1.8 

TEHPERATUE PARAR~ERS (deg.c) 
COOLANT I~ 10 tl 
COOLA~IT OHT la !0 
OIL SU,"~ 5 6 
OIL GAB.B.Y 2 Z 
ENTRE AIR -H -14 

BOgST 94 I~iZR COOLER -I -t 
BOOST ~F I~ER COOLER ~ h 
FU~ IN -17 -17 
~XHAUST fI 174 ~6~ 
EXHAUST ~2 l~B l&4 
E:(HA~ST ~ !13 115 
EXH~JST f4 I~7 I~3 
EXHAUST t5 1~3 158 
EXHAUST t6 ~ 67 
E~AUST STAC~ 13~ 138 

PRESSURE PAR~ERS 
OIL (~pa) 363,9 359.2 
FUEL (kpa} 180.4 179,3 

TEST RESULTS ~x~ 

952 ?53 

6~27 6O27 
9 4!! ? 414 

I 
5~EDS 57~EDi 

3.5 3.5 
l.B 1.8 

11 11 
10 tO 

7 
4 

-14 -14 
-15 -15 

5 
-17 -17 
165 16] 
159 156 
t!B !2g 
!bO IF7 
154 151 
7t 73 
137 13h 

35~.2 351.4 
178,4 179.8 
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,H *  SYHF'U~. PROJEC~ 03-8538 
COLD STA�T TEST ~ -20 DEG~¢"~ 

RL~HU~EE 
TEST CO~E 
~AY (julian) 
TIME (~ili~ar~) 
PHASE 
TYPE FUEL 

ENCINE P~AHETF..q S 
ENCI~E SPrr,~ (rpe) 

s= o=rn, 

TEST RESULTS x ~  

954 955 956 957 958 959 960 961 962 
1611 2 1611 2 16112 16112 1611 2 1611 2 1611 2 16112 1~11 2 

6028 6028 60~8 6028 6028 6028 6028 6029 ~028 
104135 I04138 104141 104143 104;~7 1~4150 104153 10415~ 1H159 

1 1 1 1 1 1 1 1 | 
~ZEDS 57Z-~5 ~.EI)S 57ZE~ 57Z-~S 57~D5 57~E3S 57ZF~ 57"/.E])S 

-0 -1 -I - I  -I 
-2.4 -2,4 28.7 -2%.0 -355.7 

.0 .0 - , 0  ,0 .0 

.4 .4 .4 ,4 87.5 

TEHPE�ATU~E PAX~£TE~S (de~.c).20 
COOLANT IH 

-I -I -1 -! 
-352.5 -3~t.~ -3393 -324,1 

.0 ,0 ,0 ,0 
99,2 100.2 1003 100,4 

DIGTAE PAR~ET~S 
ENGINE SPEE~ (rpn) -1 =1 -1 - I  • -1 -I -1 -1 " -~" 
TORQLE (I~H} -318,4 -308.I -300.0 -294.4 -29Q.9 -298.4 -2fl5,4 -2763 -293.~ 
PO~q (Xgl .0 .O .0 .0 ,0 ,0 ,0 ,D ,0 
SHO~E OPACITY 1Z1 1|0,4 100.4 100.4 100,4 1~0.4 1~0,4 100,4 100,4 1~0,4 

TEI~XATI~E P~ETERS (deg,c).l ? 
COOLAHT IN -19 -19 -19 -19 -19 -19 -19 -19 
Cg61.AHT OUT -17 -17 -17 -17 -17 -19 -17 -17 -17 
OIL S~P -21 -20 -19 -19 -19 -19 -19 -19 -19 
OIL GAI.I.~Y -19 -1V -19 -20 -20 -20 -20 -2D -20 
IHT~E AI~ -PP -22 -22, -22 -22 -23 -23 -21 -23 

~O~T~ LBIE'5~ -20 -21 -21 -21 -21 -21 -21 -21 -21 
34 lflhEl~ COOLER -19 -19 -19 -'19 -19 -19 -19 -19 -19 

~OOSTAF li~[X COO',J~ -19 -19 -19 -19 -19 "20 "20 "21 -20 
IN -19 -19 -19 -I9 -19 -19 -19 -19 -20 

BO]AUST t l  -26 -2~. -2? "28 -~  -28 -29 -~  -29 
EXI~b"1" t2 -26 -29 -27 -2B -2B -2B -29 -19 -21 
~ I S T  t3 -26 -26 -27 -27 -2B -28 -2~ -2~ -2~ 
EXIST #4 -2~ -27 -28 -2B -28 -29 -29 -2? - ~  
F~ IKr  ~ -26 -27 -27 -28 -28 -28 -28 -~  -29 
EXIST #6 -25 -26 -26 -26 -27 -27 -27 -27 -27 
EXP~ST STArJ -22. -22 - ~  -22 -23 -23 -23 -22 -22 

PRESSURE PAEA]ETF.RS 
OIL (ipa) 9,3 11.4 13,7 17.! 20.3 233 27.~ 30.7 34 
FUEL (kpil 1|03 103.3 I04.9 105.7 I06,1 1~6,5 105,J 106.8 l~ .Y  

COLD START TEST 8 -20 DEG2~S C 

RUN NOH~ER 963 964 %5 966 967 ?68 969 970 971 
TEST CODE 16112 1611 2 IMI 2 15112 16112 16112 1611 2 frill 2 1611 2 
DAY (julian} 6028 6028 602B 6028 6028 6028. 6028 ~028 6029 
TIHE (ni l i tary) 10~ 2 1042 5 1842 8 104211 104214 104217 104220 104P,'~ 1|4~6 
PHASE I 1 1 I 1 l 1 I 1 
TYPE FUEL 57't~S 57ZEDS ~ZEDS 57ZEUS 57ZEUS 572T.DS 572E08 577,~S 571EDS 

PR~SURE P~=~E~S 
OIL (tpa) 4,4 4.4 4,3 4.4 4,3 4.3 4,6 5.7 7,4 
FUEL (kpa) 55.0 ~ . 0  ~.8  59.6 &5.2 73,1 81.6 90.3 96,8 

-19 -19 -20 -19 L19 -19 -19 -19 
CO5'LAHT OUT -IV -!7 -17 -17 -17 -17 -17 -!7 -17. 
OIL SUHP -20 -19 -19 -t? -20 -20 -20 -ZO -20 
OIL GALL~.Y -20 -20 -20 -20 -20 -20 -19 -!9 - i?  
INI~E AIR -21 -21 -2! -21 -21 -21 -P~ - ~  -22 
CELL AHBIEH -20 -20 -20 -20 -20 -20 -20 -20 -20 
BOOST 84 ]N~E~ CODLE9 -19 -19 -18 -19 -19 -19 -19 -19 -19 
BOOST AF Z~E~ COOLER -l? -19 -19 -19 -t9 -19 -19 -19 -19 
FUEL IN -19 -19 -19 -19 -19 -19 -19 -19 -19 
E~H~ST t1 -19 -19 -t? -|9 "21 -Z2 -23 -24 -22 
EXHAUST #2 -19 -19 -19 -19 -21 -22 -24 -25 -25 
EXHAUST #3 -19 -19 -19 -19 -21 -22 -23 -24 -25 
EXF~UST #4 --19 -19 -19 -19 -Z1 -PP -24 -25 -25 
ETJ~AUST ~5 -19 -17 -19 -19 -21 -22 -23 -24 "25 
~3UST #6 -19 -2! -19 -19 -29 -22 -23 -2~ --95 
E~gST STACK -19 -18 -18 -18 -19 -20 -20 -21 -21 



159 

e*~* SYHFUEL PROJECT 03-8532 TEST E~ULTS ~ 
COLD START TEST ) -20 DEGREES C 

RUH HUH~P 972 973 974 975 976 977 978 979 990 
TESTCODE" 1611 2 1611 2 151! 2 I~11 2 16ll 2 16h 2 16112 16112 1~:I 2 
~AY (julian} 6028 5029 6028 M28 5028 5028 6~28 6028 ~0~9 
TIHE (nilizary) 104229 104233 104236 104239 10~242 104245 1042q0 104251 1~425fi 
PHASE I I I 1 1 1 1 I 1 
TYPE~EL 57ZEOS 57205 S~EOS 57ZE~S 572E05 52ZEUS 59.£DS 57~gS 57Y.EDS 

EHGIHE P~rAHEIE~S 
ENGIHE SPE.~ (rp~) -I -1 -1 -I -! -1 -1 -1 -1 

-.4~,8 -281,9 -~58,9 -~4~,7 -371.7 -~,9 -5,2 -3,2 
(Xg) ,0 ,0 ,0 .0 .0 .0 .0 .0 .0 

SHOE OPACITY (%) 100.4 I00,4 100,4 100,4 100.4 110.4 ~.2 45.0 25.4 

TEHPERA~JE P~RAHETERS (deg,c) 19 
COOL~HT ~! - -19 -19 -19 -19 -19 -19 -19 -t9 
COOLANT OUT -17 -19 -17 -17 -17 -12 -17 -17 -17 
OIL SUHP -19 -19 -19 -19 -19 -[9 -19 -19 -19 
OIL G~LLERY -20 -20 -20 -20 -20 -20 -20 -~  -20 
I~T~XE AIR' -23 -23 -23 -23 -23 -23 -23 -23 -24 
CELL AMBIENT -22 -22 -P." -E~ -?2 -22 -~2 -.~. -22 
~ST B4 I~E~ COOLER -19 -19 -19 -19 -19 -19 -19 -19 -19 
BOOST AF I~tlEq CO~.ER -20 -20 -20 -20 -20 -20 -~0 -2] -20 
FUEL IN -20 -20 -20 -ZO -20 -2~ -20 -20 -20 
EXHI",,UST ~1 -29 -5 -8 -2 4 -I  9 6 5 
EXH~JST #2 -12 -14 -16 -9 -3 -7 -I -~ -3 
~H~UST ~3 -27 -26 -26 -25 -24 -24 -23 -2~ -23 
.~AUET t4 -29 -27 -29 -18 -20 -2! -~  -~  -=~ 
EXHAUST ~ -29 -~9 -29 -zB -22 -28 -26 •-26 -27 
E~AUST 16 -27 -27 -27 -27 -27 -27 -27 -29 -27 
EXHAUST Ei~CK -20 -17 -iB -15 -14 -15 -!3 -13 -14 

P~ES~JRE PA~ffETE~S 
OIL (~pa) 37.8 41,3 44.9 48.3 51.7 55.3 58.4 6~.1 61.2 
FUEL (kpa) 1~7.1 I06,8 107,0 107.0 106,9 106.8 102,~ 97,9 95.3 

COL3 START TEST e -20 CORES C 

RLiH ,11HER 981 ~2 983 984 985 98/, ,o67 998 989 
TEST CODE 16112 15112 16112 !511 2 1611 2 1611 2 16112 16112 1611 2 
DAY (julian) 5028 6028 5028 6028 6028 6028 6028 6028 ~028 
TIME (milixary) 1042~8 10431 1043 4 1043 7 104310 104313 I04116 104319 104322 PHASE 

D|GIHE PARAHETOS 
ENGIRE SPEED (rpa) -1 -1 -1 -1 - I  -I -1 -1 -1 
TORQE (If-H) -3.1 -3,1 -3.1 -3.1 -3,0 -3.1 -3,1 -33 -3,0 
PC.QER " " '  ,0 .g .0 .0 .D .0 .0 ,0 .0 
S~OKE OP~CHY ' ~  ' 16.3 7,7 4.1 2.2 1.4 1,1 1,0 ,a .6 

TE~ATURE PAR~ME'i'ERS (deg,cl 
CO0'..MtT IN -19 -19 -19 -19 -19 -19 -19 -19 -19 
COOLANT OUT -18 -17 -I8 -18 -18 -18 -[8 -!8 -18 
OIL SUHP -19 -19 -19 -19 -19 -19 -19 -19 ~9 
OIL (;ALLOY -ZO -20 -20 -26 -20 -26 -ZO -?.i " 
INT~E AIR -24 -24 -24 -24 -24 -~4 -24 -24 -24 
CELL AH~IEHI -23 -23 -23 -23 -23 -H -~3 -.~3 -23 
BOOST 64 IHHER CC~%ER -19 -19 "19 "19 -19 "19 "19 "19 -~a 
BOOST AF IH,~E~ COOLE~ -20 -20 -20 -2~ -29 "20 -~0 -21 -.~0 
FUEL IN -2~ -20 -20 -20 -20 -20 -20 -20 -20 
~HAUST ~1 4 3 2 1 0 -1 -1 -2 -2 
ETJ~UST f2 -3 -4 -4 -S -5 -~ -6 -7 -7 
EXHAUST t3 -23 -2] -23 -~  -22 -22 -22 -~  - ~  
EXHAUST #4 -22 -22 -22 -22 -PP -?.2 -~  -21 -21 
EXHAUST t5 -27 -27 -27 -26 -26 -26 -26 -~:5 -25 
EXHt.,UST ~6 -26 -26 -26 -26 -26 -25 -25 -25 -25 
EXHAUST STACK -H -14 -14 -14 -14 -14 -15 -15 -15 

~!pSURE PARAETERS (ipa) 61.9 62,2 62.~ 62.~ 62.6 62.5 62.3 62.1 61.9 
FUrL (Epa) 94.~ 9],3 92.9 92,4 92.1 91.8 91,5 91.3 91.1 
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~ SY~FUEL PRO]ECT 03-8~38 
COLb START TEST @ -20 OEGREEg C 

TEST RESULTS ~*~ 

RUN ;tOHBE~ ~0 f91 9?2 993 Po4 995 9.% 997 998 
TEfiTCOOE 15112 16112 1511 2 1611 2 15112 161[ 2 15112 1511 Z I~112 
~A~ (Julian) 60.~8 6028 ~028 6028 6028 S029 6028 5028 60~9 

.; (.i[i~ar~) 1~4325 104320 104331 104334 1~4~37 1043a.0 104343 1043~ 1S4250 
PHASE 1 1 1 1 ' ] t ' J 
TYPE FUEL ",,7%EOS 57%E.%S 57ZroS ~ ' ~  57~.EOS 5"~E])-q 57XEDS 57~E~S 5"77.EDS 

ENGI]~E PA.~AHETE~S 
ENGIflE ~PEED (r~n) -1 -1 -1 -1 -1 -I -1 -1 -1 

-:,.o 

S~OKE OPACITY (%) .6 . ,~ ,,5 , ,5 

TE~£RATURE PARAflE'TE,~S (deg.c).l 9 
CQQ~HT IN -19 -19 -19 -19 -19 -19 -19 -19 
E~,OLA~T OUT -19 -16 -I7 -IR -1~ -18 -!,~ -!7 - 18 
OIL SU~P -19 -1, -19 -1, -19 -19 -19 -19 -19 
OIL .~LLE~'~ -20 -20 -20 -20 -20 -2.~ -~0 -20 -20 
-HTAXE AI]~ -24 -24 -25 -25 -25 -25 -25 --~5 -25 
CELL AH~I&'~T -23 -23 -24 -24 -24 -24" -24 -24 -24 
BOOST 04 I~iE~ COOLER -20 -20 -20 -20 -20 -20 -20 -.':0 -20 
,OUST ~ Z,~EX COOLER -ZO -2~ -20 -.~0 -ZO -20 -20 -.~0 -20 
F'~EL I:~ -20 -20 -~0 -20 -20 -20 -20 -20 -20 
E~H~.UST #t -3 -4 -4 -5 -5 -~ -7 -6 -1! 
E ~ T  #2 -B -8 -O -9 -9 -~ -10 -11 -14 
E~HAUST t3 "22 "22 - ~  -22 -22 .o~ "22 -2l -23 
EXHAUST H -21 • -21 -21 -21 -21 -~, ~0 -!7 -19 
EXHAUST ~ -~  -25 -25 -25 -24 -2~. -21 -23 -24 
EXHAUST ¢1 -25 -25 -24 -24 -24 -24 -23 -24 -25 
EXHAUST STAC}( -15 -15 -15 -15 -15 -16 -17 -16 -17 

PRF..S~RE PARAHE'T~S 
OIL Cipa! 
FUEL (kpa~ 

61,6 51.3 50.9 60.I 50.2 59.8 5~.4 50.1 65,1 
90,9 95,7 90.6 ?0.3 90,2 ?t.O 91.0 95.3 101,0 

COLD STArT TEST e -20 DEGR~.S C 

RU~ ~UH~E~ ~ 1~00 
~TCOOE t611 2 1611Z 
O~Y (julian) 6029 ~029 
T[~E (ailitar~) 104353 104355 
PHASE 1' I 
TYPE FUEL ~ 57,%~5 

~CIHE PARAHETEIS 
ENg]HE SPEE~ (ton) 

POYE~ (~H) ,0 .0 
S~O~E OPACITY (Z) 100,~ 186.3 

1001 1002 1003 1004 1005 1006 I017 
1611 Z 1611 2 1611 3 1611 2 1611 2 1611 2 1611 2 

6028 6028 6029 5028 ~02.9 6028 t028 
1044 0 1044 3 104~ 6 1044 ? [0~12 104415 104416 

1 I I 1 1 1 1 

-1 -I  -I -I - I  -1 -1 
-282.3 -228.2 -253.1 -2~.3 -2~,8 -278,3 -238,9 

.o .o .o ,o ,o .o ,o 
lOO.4 IOO.4 . 0 . 4  laO.  1oo,4  :o.4 lOO,4 

TEHPE~ATURE P~RAHETERS (dag.c) 
COOLANT IX -19 -20 -[9 -L? -I? -17 -20 • -20 
COQLAflT OUT -17 -17 -17 -L7 -17 -17 -16 -17 
OIL SOUP -19 -19 . -19 -l? -l? -19 -19 -19 
OIL GALLERY -20 -20 -20 -20 -20 -20 -20 -20 
IHTAKE AIR -~  -25 -25 -25 -25 -25 -25 -25 
CELL A~BI~T -24 -24 -24 -24 -24 -24 -25 -25 
Bt~'dST b4 ZHNI~ CQO1~ -20 -20 -20 -20 -20 -20 -20 -20 
200ST AF I~NE~ CUOLE~ -20 -20 -20 -20 -20 -20 -20 -20 
FUEL ZH -20 -20 -20 -20 -20 -20 -20 -20 

~XI AUST t1 -13 -15 -17 -9 -11 -13 -15 -L? 
JST t2 "6 -10 -4 E -E ! - t  -4 

EXHAUST f3 -22 -23 - ~  -PP -23 -23 -23 -23 
EXHAUST t4 -I! -4 -6 -9 ? 13 28 20 
EXH~8T ~5 -24 -24 -17 -re -10 -12 -4 -7 
EXHAUST I~ -25 -25 -26 -16 -17 -19 -20 -2t 
EXHAUST STACK -15 -t5 -14 -12 -10 -? -7 -P 

PRESURE P~RAflETE]S 
OIL (ipa] 
FUEL (tpaJ 

-ZO 
-17 
-19 
-29 
-2t 
-25 

-ZO 
-20 
-18 ! 
-23 
15 
-1 

-ZZ 
-8 

?O,n 74,7 79.3 84.0 88,7 73,S 78.5 ;03.~ fD8.~ 
IB4.1 Ig5.6 106.5 1,]6.6 107.1 I|7.2 106.9 1~7,' ;06.9 
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~ fiYNPJEL PROJECT 03-B~3B 
C~..D STA~.T TEST @ -20 EGREES C 

RUN NUflBER lOOB I009 
TEST C~])E !611 2 1611 2 
D~Y (~uiian) 6028 6028 
TIHE (.i~i~ary) I04421 I0-'~2,1 
PHASE 1 1 
~PE FUEL ~ZE'])S 572EOS 

~NGINE PARAH~E;~ 
~INE 5F EFmD (rpnl -I -{ 

POW~ C(~) .0 ,0 
SHORE OP,~CZTY (Z) 100.4 100.q 

TE~ERATIJRE PARAHETE.4S (~el.cJ 
CDGL~NT '-N -20 
COOLANT OU] 
OIL ~,UHP 
OIL CnLLERY 
INT~E AIR 
C~-L .~BIENT 
DOOST 04 IN'~IE~, COO[E2 
BOOST ~F I~IN~ COOLEP, 
FUEL IN 
EXHAUST ]1 
E~(I~UST ~=2 
~.]AUST ',3 

E3HA~T ~5 

PRESSURE P~R~EI'~S 
Oil ( tpa} 
F'IJEL (kpa} 

TEBT ~ESULTS xxze 

I010 1~11 1012 1013 1014 1015 1016 
1611 2 ~11 2 1611 2 1611 2 :&ll 2 1~11 2 1611 2 

6028 602B 6028 ~|20 6028 6028 6|2~ 
104~27 104430 104433 104437 104~0 10~443 1~46 

1 I 1 l I 1 { 
57,.~E~S W%EDS 57~E~S 37.~05 57~rn~ 572~  5 ~ S  

-1 --1 -1 -1 -1 -I -1 
-.=7,0~ -218,7 -206,1 -193,7 -270,8 -2~7,7 -22~.3 

,0 .0 .0 ,0 .0 ,0 .0 
100,4 100.4 100.4 [00,~ 1~.~ 100,4 I00.~ 

-20 -20 -20 -19 -20 -!9 -~0 -20 
-17 -17 -l~ -17 -16 -17 -I~ -17 -17 
-19 -19 -19 -19 -1~ -19 -19 -!8 -19 
-19 -19 -19 -19 -19 -19 -I? -19 -19 
-2~ -2~ -26 -2~ -26 -25 -25 -25 -25 
-25 -25 -25 -25 -~5 -25 -25 -£ - ~  
-2! -21 -21 -21 -21 -21 -2! -21 -21 
-20 -20 -20 -20 -2~ -20 -20 -2~ -~0 
-20 -29 -20 -20 -20 -20 -~0 -20 -20 
-19 -00 -20 -21 -12 -? -7 -~ -? 

-2 2 -2 -5 -7 -8 -10 -12 -13 

-5 -8 -1 -4 4 -0 -Z -~ -B 
-~  -23 -23 -14 -6 _o -11 -13 -15 
-I0 -? -? -10 -8 :7 -~ -11 -12 

113.9 I]9.0 124.2 129.6 135.0 ~40.3 I~5.~ 151,I 156.4 
107,0 107.~ 106,8 106.6 106.3 106,3 ll~.Z 105.9 105.8 

START ~ST ~ -20 D~R~5 C 

RUN N~D~ 1017 1018 1019 1020 1021 lg~  1023 1024 I02~ 
TEST CODE 16112 1611 2 1611 2 1611 2 1611 2 16112 1611 2 16112 I~11 2 
DAY (julian) 60Erl ~1;~8 6028  6028 6029 60~8 6028 6028 6{2,q 
TIHE (military) 104449 1¢4453 104456 18445? 1045 2 104~5 1045 B 104~[1 []4514 
PHAc.E 1 1 1 1 

~G]~  P~RAHET~S 
ENG~E ~E'E9 (roe) -1 -1 - i  -1 -1 ~"[a -I -1 
TOR@IJE (~-fl) • -11.5 -3.2 --3.1 -3.0 -3.0 -~., -3.0 -3.0 -3.u 
Pou~ (Ku) .o ,e .~ .o .o .~ .~ .0 .I 
SltOI~E OP~.CZTY (Z) 65,2 30,7 1~.7 6,8 3.5 2.5 1.9 1,3 1.0 

TEI@~RE FAR~HE'i"ERS (de,:j.~} ~0 

-,o -ID -19 -,? 
INT~(E ~[R -25 -25 "25 -25 -25 -24 -24 "24 ".P4 

-2o -Do -20 -. -2o -21 
E3(HAIJST |1 • -4 -5 -,~ -6 -6 -7 - 
E~H~IST #2 -13 -13 -14 -14 -14 -14 -1 x. -!4 -1 ~ 
EX1-1~ST t3 -16 -16 -16 -16 -17 -17 -:7 -,,  -17 
EXIST #4 S 7 6 5 4 4 3 2 1 
~ T  ~ -9 -9 -10 -1o -10 -[1 -11 -11 - ; t  
~X~ST,6 -m -16 -iS -,S -I~ -,S -16 -'~ -16 
E3H~OST STAY. -1Z -12 -12 -12 -13 -13 -13 -13 -13 

PRESSURE PA.~hI~ERS 
OZL (kpa) 
FUEL (kpa) 

159.2 156.1 154.3 ]=.2.9 149.S 1~6.9 143.9 141.2 138.5 
W.? 95.2 94.6 93.7 93.1 92.6 92.3 92.0 91.8 
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COL.q" STA.RT TEST ~ -2~ DE~REE~ C 
TEST )ESULTS z~,~ 

RUH HUH)~ t026 1027 
~ST CODE 1611 2 1611P 
AY ()olian) 6028 602~ 
TI~E (~ili~arl) 104517 -104~20 
PHASE ! i 
TYPE FUEL 5?%EDS ~Z~S 

~GIHE PARAR~S 
ENGIHE SPE~ (r~) -i -1 -1 -1 -1 
T~UE ()[-~) -3.0 -3.0 "3.0 " "2.9 -2.9 
PO.E~ (~) .0 ,0 .0 ,0 .0 
SHOKE OPACITY 4~1 I,I 1,0 ,9 1,0 ,9 

• r':.~,?,~o¢ PARAM~¢v S (~g.c) 
cogenT :,,'" ,20 -20 -19 -20 -20 " 
~O~,]i OUT "18 "18 -18 -18 -18 
OIL SUMP -19 -!9 -Ig -19 "19 
OiL GALLEY -19 -19 -19 -19 -19 
INT~E ~IR -24 -24 -24 -24 -24 
CE~ A,~i~ff -24 -24 -24 -24 -24 
)OUST B4 l)(~J COOLER -21 -21 -21 -21 -21 
)DOST AF l,~=~lq COOLER -20 -20 -20 "20 -20 
FUEL ' "  • - -20 -20 -20 -20 -20 
EXHAUST f l  -8 -9 -9 "9 -I0 
ED(XAUST ~2 "14 "14 -15 -15 -15 
EXHAUST f3 -17 -17 -17 -17 -17 
EJ(~USTH ! 0 -0 -! -2 
L'XH.~ST~ -12 -12 -12 -12 -13 
E)OIAUST ~5 -16 -15 -I~ -16 -16 
EXIIAUST STAC~ -14 -14 -14 -14 -14 

P~ESSURE P~R~tEI'~S 
OIL (.kpa! 12~,9 1~,3 130,6 128.1 125.7 

(kpa~ 91.7 91,5 91,4 91.2 91,2 

CO~ START TEST ~ -20 O~R~S C 

RUN HUH)F.R 10~5 I016 1037 1038 
~5T CODE 1611 2 1511 2 1611 2 1611 2 
)AY , (julian) :6028 6029 6028 502B 
TIHE (~ililary) I0q545 104548 104551 104554 
PHASE I I ! I 
TYPE FU~. b"F~5 5"~5 572E~ STY.E~S 

1028 1029 1030 1031 
16112 16112 151! 2 1511 2 
6028 6028 6028 6020 

104523 104526 104529 10~532 
I I I I 

57)..~EgS 57~8 57~5 571L.~S 

E~GI~ P~AIIEI'~S 

TORgUE 111-M1 -2,9 
PC"JER (.~U) .0 
SflOKE OPACITY (Z) ,5 

TEI~EgATURE P~AH~S {deg.c) 
C00LAh'T IH -20 

1032 I033 1034 
16112 16112 1611 2 

6028 6028 6028 
104535 104530 114541 

1 1 ! 

-I -I -1 -I 
-2:? -3.0 -2,9 -2,9 

-20 -20 
-1B -18 -tO 
-19 -19 -19 -19 
-19 -19 -19 -19 
-24 -23 -23 -23 
-24 -23 • -~  -23 
-21 -21 -21" -21 
- 2 0  -20 -2~ -20 
-29 -20 -20 -20 
-10 -I0 -11 -II 
-15 -IS -15 -15 
-17 -17 -12 -17 
-2 -3 -J -4 
-13 -13 -!~ . -13 
"I~ -!6 -17 -17 
-14 -15 -15 -15 

123.2 120.9 118.5 I15.3 
91,1 91.0 90,9 ?O.B 

1039 1040 1041 1042 1043 
16112 I~11 2 1511 2 16112 1611 2 
6028 6028 602B 5028 ~029 

10q557 10~5 0 104~ 3 104~ 6 ,104610 
1 1 1 1 1 

577,~S 57'J~' 5711~S 577J.1)5 5?t¢~S 

-1 -1 ~1 -! "! 
-87.0 -294.5 -~58.2 "269,7 -274.8 

.0 .0 .0 .O .O 
33.8 95.2 99.9 100.3 100,4 

-20 
COOLA)iT GIIT -18 -18 
OIL SUMP -19 -19 
OIL GALLt~Y -19 -I? 
INTAKE AiR -23 -23 
CELL ~BI~IT -?.3 -23 
BOOST B4 INNER C~LER -21 -21 
~O~T ~ I)i~ER COOLER "20 -20 
FUrl IH -20 -20 
C(HAUST tl -12 -11 
E)~u~UST i2 -15 "-15 
EXHAUST 43 -17 -17 
EXP, AUST ~4 -5 -5 
~HAUST ~5 -15 -I~ 
~F, AUST #6 -16 -17 
EXHAUST STACK -15 -15 

-19 -19 -20 -20 
-18 -17 -17 -17 
-1) -19 -19 -18 
-20 -19 -19 -19 
-23 -23 -23 -23 
-23 -23 -23 -23 
-21 , -21 -21 -21 
-20 -20 -20 -20 
-20 -20 -20 -20 
-13 -15 -16 -tO 
-16 -17 -IB -19 
-IB -19 -20 -21 
-7 -B -10 -12 
-15 -!6 -!0 -12 
-18 -9 -12 -14 
-16 -16 -16 -17 

I~,7 133,0 
I C 5 103.9 , O,,,,,~. 

PRESSURE P~R~ET.~S 
OIL (kpa) 115.7 111.~ 116,9 122.3 
FUEL (kpa) 91.5 91.9 97,6 I O t A  

-0 - -0 ~.-0 
-271.2 ,268..~ -24J.6 

,0 ,0 
100,4 100',~ 100,4 

-2O -20 -20 
-17 -17 -IB 
-18 -18 -19 
-19 -19 -19 
-23 -23 -_.?3 
-23 -23 -23 
-21 -~ -21 
-20 -21 -20 
-20 -20 -20 
-19 -10 -20 
-20 -21 -21 
-22 -72 -23 
-14 -15 -15 
-14 ,15 -16 
-15 -17 -9 
-18 -18 -!8 

I( 130.3 143.7 r,9,! 
I05.7 106,1 i06,3 
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n c~ ~Is( SY~I~JEL PRO3ECT =3-5~,8 
COLD START TEST ~ ~ ~=~ -c" 

TEST RESbLTS ~zw 

• qu:l., ,.=;tU~'BE~ 194.1 1045 ~a~.6 , 1,~47,, tG-IB_ !~49_ 1,05 13~ ,6~.=Z 
,Ea, CO~E l='It Z 1611 2 I&I: 3 ~6. 2 161!~ 1611 ~ 16!~ 2 t~1', ~ , ~ -~ 
~.AY (,~ulian) 60n8 ~028 6029 6029 &O2B 6029 &029 ~:]2@ .,,,= L.~ ~,,. 
TIME .'.azzitary,~ l~]~.613 104616 104619 1046~ 1046~.~ 1,)46Z8 10~31 1045~4 .t="-~,-~=,~, 
PHASE I 1 I I ! ' t . I I 
~PE FUEL 5719'35 ~.7~r~S 5773_~-S 571~S 5~."~'~S 57.~D5 ~7..'~.~ ~. 57~.'~ c~r~,,.~..~ 

E!,'GIHE PARA~'."TE.'~S 
E,,=I~E SPEE~ (~;~) - I  -1 -O -O -O -9 
TOE,s" (;[-.'t, ~ -.~48.4 -2~.0,9 -14~.9 -~.5B.7 -257.4 -Z4Z.~ -2-'J." ":'5,%7 -.~.1.6 
~C~E ~. (X~) .O .O ,O - .O .'~ .9 ,0 .I .~ 
.SMOKE CPAC'TY (.,.,¢) 100.4 IOO.'t [00.4 1~,4. . ; r~. .1 L~O.-*. 100.1 I~..~ I~0. ~. 

TEiI, PERAT'J]~E .PARA~ETE,~S 
"~'c)-~,O -29 ~' -~] CO~I.ANT !If "29 "19 -20 -2¢ -~'~ 

C,,=L-~,(T .3U" " "  . ~ - , ,  -17 -17 -17 -17 -17 -17 -17 -L7 
OIL SLI~P -19 -18 -18 "19 -IS -!q -'.8 -19 -19 
QIL ' ~ . Y  -19 -19 -19 -17 -t? -I? -19 -I? -'. ? 

. ~  ,-, T-= -=3 -22 "_.. 

BO~ST AF "'"'~ ..... ~ COOL.T_R -11 -z~ -11 -11 -'~] -~, - ~  -,"I - '~ 

--':EAEST #l -21 -11 -13 -14 -I6 1., -L3 -~i -t .~ - =~  o_  

E~Ab'3T I !  - ~  -17 -14 "15 -17 -18 -I 1 -13 -? 
:-'£~A~.~T ~3 -23 -15 -16 -17 -IS -!9 -L? -t? -!9 
E:~J~ST f4 -16 -I7 -18 -19 -20 -2'] -21 -29 -20 
:X..~UST ¢5 -17 -18 -19 -L? -20 -2. ~ -21 ~! -I  

• EXF~b~T =.6 -II -13 -14 -16 -17 -I~ -I. 0 -11 -13 
EXHA~T "TAEX -19 -!7 - :7 -17 -IS -18 -IE -!7 -16 

I'RF3~qE P~.~i~,ET~qS 
OIL (kpa) 154.5 160.0 165,4 170.8 176.2 18!.5 187.1 I72.+ 197.~ 
~ (kpa) tl&.3 106.4 115,3 106,Z Ig6.2 106.; 105,9 1r,5.7 !05,7 

CO~ 9TART TEST .~ -20 DEG~$ ¢ 

)~UII u,,u~,, . . . . . .  ~ 11~ 1054 t 055 1096 I O~ t 958 ID59 106~ 1961 
TEST (:~OE 1611 Z 1611 2 1611 2 1511 2 1611 2 1611 2 1611 2 1611 2 1511 
PAY (jul ian) 60P8 6028 &029 &028 6028 6029 6029 6|28 

(~i l i tar?) 104~43 10~4~ 104~49 104653 1046~6 104~ 1047 2 I",47 TI~ 104640 6028 
PP~E | I 1 1 I 1 I ,, 1 L 

E~;1~ 5P~D {rpn) -O - I  -0 - I  -0 -0 
TORQUE- {!~-,~) "Z44.~ "I(:8,4 -1?n.7 -~I0.~ -z.u 
PO~ (KW) .O ,0 . I  , I  .0 ,0 . !  .~ ,g 
SMOKE OPA~I~ (%) '100.4 100,4 tOgA 100.4 53.6 ZB,4 [?.2 11.1 6.6 

T~P~AT~E PMA~nS (deg,C).Z 9 
C O ~  ZH -19 -t? -2| -19 -19 -29 -1. o -19 
COOL~(T OUT -17 -17 -17 -17 -!7 -18 -18 -~8 -18 
OIL ~ -18 -18 -19 -18 -tB -18 -18 -18 -!8 
OIL ~ Y  -19 -19 -17 -17 -19 -19 -17 -I~ - l?  
I ~ E  AIR -22 -22 - ~  -22 -?3. -22 -22 -22 -21 
CELL AHJ~ff -22 - ~  -22 -22 -22 -22 - ~  -.~. -21 

IN -20 -~O -ZO -ZO -ZO -2| -ZO -2C -ZO 
~ T  t l  -14 -& -8 - i  -3 -3 -4 -4 -5 
972~ ST #2 -11 -2 -5 -7 -8 -8 -B -o -? 
ET~U~T tZ -20 -11 -13 -14 -15 -15 -15 -15 -[5 
E ~ S T  t4 -2| -20 -18 -19 -19 -19 -19 -19 -19 
E ) ~ T  15 -16 -17 -9 -12 -12 -13 -1~ -[Z -1~ 
EXHAUST 'Ih -14 -7 -1 -4 -5 -6 -6 -6 -7 
~ U ~  STACK -17 -13 -13 -1~ -14 -14 -14 -14 -14 

PRr~LIItE PA~A,-'~-I'E~5 
OIL (tpa) 203.0 20B.! 2;3.3 21B.I 216.4 ")s') J 2+-~,? I?5.a 
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~.+. SYNFUEL PRO3ECT 03-8538 
COLD START TEST ~ -20 EGREF3 C 

RUN flU~,DE,~ 
~ST CODE 
DAY (~ulian) 
T~,~E (ni~itary) 
PHASE 
TYPE FUEL 

EH{;IHE PARAPET~S 
~OI,IE SP~,'~ (rue) 

8fiOKE OPACI~ • • (%) 

TEP~ERATUE PArAmETERS (deg,C).l ? 
COOLANT Ill 
C O . i T  OUT 
OIL SU,DP 
OIL C,~LLER Y 
INT~E AIX 
CEIL AHBID~T 
I~OOST 04 []~k~R COOLER 
BOOST AF II~iER COOLER 
FUEL I)I 
E.Y.HAUST -il 

~HA~T #3 
~ H ~ T  14 
EXHAUST 15 
EX~JST 16 
ETJ{AUST STACX 

PRESSURE P~IETERS 
OIL (kpa) 
FUEL ~ (~pa) 

TEST RESULTS ~x~ 

1062 1063 1064 1065 !066 1067 
1611 2 16112 16112 1611 2 1611 2 16[1 2 

6028 60~8 ~026 602B 6028 ~028 
1047 8 ln~?,, . . . .  ,, 104)14 104717 1047Z0 104723 
• I ' I 1 I I 

5~EDS 57~E~ 5~B 571t~5 5712DS 57%E~ 

1060 1069 1070 
1611 2,16112 I~11 2 
6)28 50~9 6029 

104726 I047~ 1~4722 
I 1 1 

b'7~SDS S~E~S 577~-~nS 

-g -0 -0 -0 -0 -0 -0 -0 .... O 
-+.2 -+.2 -+., -+.2 -3.: -+,2 -+++ 

.o .o ,0 .o .0 ,0 0 ,o .0  
4.+, t .8  1.2 .9 .8 . 7 

-I9 -19 -19 -19 
-18 -16 -18 -16 -18 
-16 -18 -1B -16 -18 
-19 -19 -19 -19 -19 
-~I -21 -21 -21 -21 
-21 -21 -21 -21 -21 
-22 -P.2 -22 -22 -22 
-21 -21 -21 "21 -21 
-20 -~0 -20 -20 -~0 
-5 -6 =6 -7 -7 
-9 -I0 -!O -1~ ~I0 
-15 -15 -!6 -16 -16 
-19 -19 -18 -18 -IB 
-13 -14 -14 -14 -L4 
-7 -0 -8 -6 -9 

-14 -15 -15 -15 -15 

-19 -2o - (o  
-19 -16 -1~ 

-19 -19 -I? -19 
-21 -21 -21 -2] 
-21 "-21 -~! -21 
-22 -22 - ~  -22 
-2~ -21 -~I -21 
-20 -20 -20 -20 

-B -8 -8 -9 
-11 -11 -!1 -11 
-16 -16 -I+ -16 
-tB "-!6 -IB -tB 
-~4 "1~ " -15 
-9 -9 -9 =10 
-15 -15 . -IS -15 

189.2 103.5 178.2 173.0 168.1  163.3 158,5 154.1 150.0 
92.7 92,4 92,1 91,9 / 91.7 91.5 91.4 91.3 91.2 

1073 1074 16115 1076 
16112 16112 16112 161! 2 

5029 5628 6028 6028 
154741 104744 104747 104751 

1 I 1 1 
5"TEOS 5T',,E}S 57ZE~S 57Z~S 

-~ - I  -0 
-3,1 -3,1 -3.2 

.0 .0 ,0 
,5 ,6 .5 

-I? -19 -19 
-18 -18 -18 
-18 -18 -18 
119 "19 -19 
-2l -21 -21 
-21 -21 -21 

-22 -22 -22 
-21 -21 -21 
-20 -20 -20 
-10 -10 -10 
-12 -12 -12 
-lh -16 -16 
-18 -16 -18 
-15 -15 -15 
-10 -11 -11 
-16 -16 -16 

13B,6 135,1 131,9 
90,9 903 90.8 

1077 !073 1079 
16112 16112 1611 2 
6o2B 6o~8 6o28 

104754 I047J7 10~ 0 
1 I I 

57ZE~-B 57~S 5 ~ S  

COU) START TEST @ -20 I)EGREES C 

RUN H~Dff 1171 1072 
TEE( COUE 1611 2 1511 2 
DAY (julian) 5028 6028 
TItlE (ni l l tary) 104735 104736 
PH~E I 1 
TYPE FUEL 57'7.EDS 57IE~S 

• E)IglNE FARAP..ETE~8 
EHr, IIE SPEED (rpa) -0 " -0 
TORQUE (,f-H) -3. I -3.2 
POQ~ (I(W) .0 ,5 
S,'I6K E OPACITY, (10 .6 ,6 

TEHPERATb?,E P~AETERS (deg,c) 
CO6LAifr 211 -19 -19 
COOLA,~T OUT -18 -18 
01L SU~ -16 -IB 
OIL ~ Y  -19 -19 
INTAXE AIR -21 -21 
BCELL A~Ir.~T -21 -21 
DOSI B4 !RGBt COOLER -22 -~  

BOOST AF l&h~ COOLER -i!I -21 
FUEL IH -~0 -20 
E~J~AU'ST :ll -9 -9 
EXP~ST #2 ,12 012 
D(HAU6T #3 -16 -16 
EXB~T t4 -18 -IS 
EXHAUST 15 -15 -15 
EXI~UST #6 -II -IO 
EXHAUST STACK -16 -16 

PRF3~JRE PARtnERS 
OIL (~pa! 146,1 142,3 
FUr, EL ' (zpa; 91.0 91.0 

-0 -0 -0 -0 
-282.8 -231,2 -253,4 -203.5 

,0 ,G .0 .0 
883 ~.3 100,2 100.4 

-19 -19 -19 -19 
-tB -!B -!7 -18 
-iB -IB -10 -lB 
-19 -19. -19 - t ?  
-2! -21 -21 -21 
-21 -21 -21 -21 
-22 -22 -22 -22 
-21 -21 -21 -21 
-20 -20 -2) -20 
-11 -13 -14 -tb 
-13 -B -9 -4 
-17 -17 -18 -18 
-IB -19 -20 -25 
-15 -16 -17 -10 
-12 -13 -1S -I~ 
"[6 "16 -17 "I~ 

134.9 1~0,3  ,.~,6 ' ~  
~ .7  97,8 ' '"; +I, MI,II~ 
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iz~ SY~FOEL ?RO~E':T 03"0538 TEST RESULTS :':-~,~. 
COLD START TEST .~ "~O DEGREES C 

EUN .qUilER 1080 1@31 1082 1063 1084 In.8~ 
TEST CO ~r . _ ~. 1611 3 1611 2 1611 2 l&ll p 161l ~ 1611 2 
DAY (julian~ ~028 /,~P.B 6028 60.~8 6~,P8 ~029 
TIhE (eililarT) 1.348 ~ 1.348 6 tO4a ~ I~4812 ;04815 lgqBiB 
PHASE 1 I 1 I 1 1 
~PE FU-'I 5TXE.OS b'7.~F..OS 57!Et}S 5.."X-~S 57lEftS ~%~S 

~GIE PARAH[TE~S 
~,ZINE SPEED (rpe} ' '] --0 "O "0 "O 19 
!8 E .0 ,0 ,0 
~,~G~E OPACITY {.~} L00,~ 100,4 100,4. 100,4 10.L4 !~0,4 

--~E..APJR~ PAR.~E£RS 
COOL~rT IPI - -19" -19 -19 -19 -lY -!9 -19 -19 
COOL.~4T OUT -18 -18 -17 -17 -17 -17 -18 -17 -17 
O.T.L SU~,P -19 -18 -18 -18 -18 -19 -18 -18 -13 
OIL £ ;~wv -19 "19 -.,'--~-=-, -L? -19 "19 "17 "19 "17 "L? 
" ~"' "20 *,I,~(E AIR -21 -2! -Z! -Z! -21 -21 -21 -2.9 
CELL ~ I P ,  IT -21 -21 -21 -21 -21 -21 -Z[ -21 -28 
~OOST B4 ":"'~ -21 -21 -2! -21 .... ~.. COOLER - ~  - ~  -22 - ~  -21 
BOOST .@ i~;~ COOLER -21 -~  -21 -~1 -21 -Zl -21 -21 -21 
F Y P.,. iN -~0 -20 -20 --20 -20 -20 -~0 -29 -20 
- o a e  - -  LXH~.~S #1 -17 -L8 -9 -1 -4 -7 -2 2 6 
~HQIST #2 -6 -B -10 -11 -12 -13 -7 -9 -4 
-~H~UST .'.~ -12 -14 -15 -7 "!0 -~ -7 -? -9 
EXP~IIST ~ -19 -i~ '-20 -ZO -EO -19 -20 -,~0 %¢0 
-3(HAI~ST .+,-5 .-!2 -6 -~ -10 -12 -6 -~ -11 -12 
eXHaUST ¢6 -? -11 -12 -14 -7 -~ -11 -10 -7 
DL~J@J'ST STACK -14 -15 -15 -!3 -14 -12 -12 -12 -11 

I08& 1~87 1088 
16II 2 1611 2 l~ll 2 

6029 .~0P8 6P,~ 
1,48~.. 1~4@2 ,~ 10~D2~ n "=ST, 

I I 1 

,-0 I -0 
- ¢ h , 0  -194,. ~ -240./, 

,0 -.0 ,0 
I#0.~ I05,4 I00.4 

PXESSUXE P~.zA~s 
OIL !tpa) 
FU~ ~iI ,0~.6' ~ '"¢,..,~ I ' ]13  1~5.2 ~. , .3 . . . . .  ~ " ~ 

COL~ ~.~RT TEST i~ -?.0 !)ECREES C 

XUli H~,~'~ 1089 1090 1091 1092 IOn I094 1095 161 1097 
TEST COE 1511Z 1611 2 1611 Z 16111 1/,I! Z ld l !  Z 1611 ~_ 16]1 Z 1~11 2 
DAY l julian) e,028 &028 8028 6028 fi028 /,028 o028 fi028 /,028 
.-~,".E (~il;.ztrT) |04831 1048;~ 1048Z8 104841 lOa.~q I|4847 104850 19489 ;14856 
PFi~E 1 1 1 1 1 1 1 1 1 
TYPE FUEL. .57~S 5"7~S 5"7"~8 ~?.~S ~7~S ~ ¢ 7 ~  5"7~1)~ 57Z~ 5"tZ~S 

[NGIE ~A~ET~5 
~G,'E SEED (rp,) -0 -0 -~ -0 -0 -0 -0 -O -0 
TORTE (,q-~) -187,9 -101~.5 -17P,7 -183.2 -176.7 -154,5 -~ ,0  -1~8.] =O3,7 
POIJER . .,. (.KW} ,0 ,0 ,0 ~ .0 .0 #4 ,0 ,0 
.,,.~.c~'nvr ,,PAC.;Y (Z) [00.4 !09.4 l~O.q 105~ 100.4  100.4 t~O: 1|0.4 1¢0,4 

TE~A'PJRE PAL~RETEXS (~q.cl  
COOLANT,,, : r  -19 -19 -19 -19 -19 -19 ! ?  -19 -19 
CflOt.A,,, OLFT -17 -17 -!~ -1/, -17 -17 -~7 -17 -IT 
01L SLIP& -18 -18 -tO -18 -18 -I7 -18 -17 -17 

"e l  0.,. G ' ~AI.L~Y -19 -19 -19 -19 -19 -19 -19 -19 -19 
I~ITAXE A]~ -~0 -20 -20 -20 -2.~ -20 -20 -20 -2~ 
&q-' AhBIE~T -2. ~ -ZO -20 -2~ -2~ -20 -20 -2~ -20 
I~C-GST ~ [l'iNE~ C~L_~ -~-1 -21 -21 -21 -21 -21 -21 -21 -21 
~ AF I:;a[~, COOLE~ -,~1 -11 -11 -21 -11 -21 -21 -21 -21 
FUEL hq -ZO -ZO -20 -.PO -20 -~0 -20 -2~ -20 
~H~ST 11 4 8 1~ ~.4 Z~ 33 36 37 47 
~ S T  l, ~ -6 0 -,~ -5 1 5 8 17 P-- imt~, 'e m 

E,.'J~u~, #3 -11 -5 -~ -8 9 -2 3 l 0 
EXHAUST #4 -13 -II -12 -13 -13 -13 -12 -11 -4 
~H,.~i" #5 1 -I -~ -0 3 0 9 11 IZ 
EX;-~ST #6 -~ -IX -12 -13 -14 -7 -7 -4 -6 
EXHAUST STACX -! 1 -9 -8 -7 -6 -4 -2 -I 2 

P.~ESSURE ?AR~:-'TE~S 
OIL (~pa) I'~8.5 lr,4.2 170.: 175.9 181.6 ',87,2 174,5 200.3 205.7 
Fb cl (kpa; 104.3 105,~ 105,5 105.8 ID6.0 106,1 IQ~,9 LC~.~ 10~,7 
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zmm~ SYNFUEL PRO~ECT 03-8538 
COLD START TEST _= -20 ~GR£E5 C 

~UII HUHBER 1098 L099 
TEST COnE 1611 2 1611 2 
DAY l julian) fi028 ~028 
TIIiE (~ilitarg) Ig4g5? 10~9 2 
PHASE ! I 
TYPE FUEl. ~ 3  ~ , ~ 5  

D,'CI~E PARA~ME'I'~S 
E,~i~E SPEED (rp~! -0 -0 

S~I(E OPACITY (Z) 106.4 100.4 

TEPE�AT~RE P~I, AP~E'I, ER5 (de~).-).l ? 
COOLANT lfl -19 -19 
C~LAfG OUT -17 -16 -17 
OIL SU,=,P -17 -17 -17 
OIL GALi.~.Y -19 -19 -19 
INT~E AIR -20 "20 -20 
CEIl. ~,IBIF.)#T -20 -20 -20 
90GST 84 I;(tl~ C,~OL~ -21 -21 -21 
BOOST .~ [f l ;~ COOL_~ -21 121 -21 
FL~ IN -20 -20 -20 
~_HAUST tl 47 ~'., 
F.~F)@UST t2 ~ 29 
~It~UST t3 -1 ~ 3 
EY31ALiST ~ I 5 4 
~tt~ST l~ 8 5 14 
~F~6T t6 -0 -10 -4 
F..XI~UST STYli 2 ,, 5 

PR~RE PAR~,ETE315 
OIL (kp;) 252.7 ~6.? 2~,0.~ 
FUEL (kpa) 105,1 105.I I04.? 

TEST RESULTS x ~  

IIO0 1101 1102 11~3 1104 1105 1106 
1611 2 1611 2 1611 2 !611 2 1611 Z 1611Z 1611 

6028 &O~ ~028 6028 6028 &O~ 602~ 
104~ 5 1047 8 104911 10471~ 104718 1~721 H49~4 

I 1 1 I 1 1 | 
5 ~ S  577..E~S 57%E9S 57:2~..])E 57~S 5~..E~ 57~5 

-0 3 O -0 -0 I "~ 
-142,5 -~ .8  -fiB.2 -90. '~ -69.5 173. 2 -71,'7 
loo:  , - . o  .o ,o0.3 -.o leO. 4 

-l? -19 -19 
-17 -16 -16 
-17 -17 -17 
-19 -19 -I? 
-ZO -2~ -20 
-20 -20 -29 
-21 -21 -~1 
-21 -21 -21 
-2~ -20 -2~ 
62 6~ 63 
36 38 42 
9 12 10 
B 13 20 
14 16 17 
-6 ? 4 
7 zb 1o 

264,3 267,fi 270.8 
105.1 I05.0 104.6 

-17 -17 
-17 -17 
-!8 -10 
-29 -20 
-20 -~ 
-21 -21 
-21 -21 
-20 -20 
69 6? 

17 !0 

[ I  12 

274.3 277,4 

- t ' P  

-i) 
-!7 
-18 
-2) 
-10 
-21 

"-21 
-20 
71 
45 
1: 
32 

' 2: .~,,. 
13 

290.4 
IC~.3 

COL~ START TEST ¢ -20 DEP, R~5 C 

RUff ~UMBER 1107 1109 
TEST CODE 1611 2 1611 2 
DAY (julian) 6028 60P8 
TI~ (nz]itdr?) 104f128 1~4931 
PHASE 1 1 
TYPE FU~ 57ZEl)S 5?ZF.OS 

~(GI~E P~RAP, ETEqS 
E~'GINE 5P F.E3 (rpn) 1 
TORGUE ()[-11) -51.0 
POH"~ (1(~) -.0 
S,'i~E OPACITY (2) 100.3 

CO5"LAflTTE'~E~A~EIN PARA~ETC-RS ldeg'c)-19 
COOLA~iT G~T -17 
OIL SUP2 -17 
OIL GALLERY -10 
INTAXE AiR -20 
CELL A,'iDIr.~ -20 
~OC6T ~4 IKI,ER COOLB -2! 
BOOST ~ I:~ER CgGLER -21 
FUEL I)! -21 

EXHAUST g 13 
~ T  #4 41 
DOIAb'b"T |S 20 
~XI~T t6 I 
EXHAUST STACK 15 

PRE,~IJ~E FAR~'EES 
OIL !tpz) 
FUEL ~.izpa) 

1109 1110 1111 1112 1113 
16112 16112 16112 1611 -~ 16112 

6028 6028 60~ ~,028 6028 
104~3~ 104937 104940 10494~ I04?4f 
57'/r,r,r,r,r,r,r~5 5 " ~  5~r.l)~ 'I?ZEDS 57~115 

1114 1115 
1611 2 1511 2 

6028 6028 
10494? 104~2 

! ! 
571E~ WL.~S 

-19 -17 -19 
-17 -17 -17 
-17 -17 -17 
-16 -10 -18  
-20 -ZO -20 
-20 -20 -~0 
-21 -21 -21 
-21 -21 -21 
-20 -20 -2l 
76 80 ?? 
48 ."3 54 
16 18 20 
43 44 43 
22 23 24 

2 -1 
17 17 17 

293,4 285,B 237,9 290.¢ 272.4 29z,0 2.°6.3 278.1 3~0.0 
105.6 106.| 115.7 105.7 105.8 1~5.? 105.? 105.6 165.7 

- l? "17 "I? "17 " 
-17 -17 -17 
-17 -17 -17 -17 -17 
-le -le -le -18 -18 
-2o -2o -2o -2o -20 
-2o -19 -.9 
"21 -ZI "21 "21 "21 
"21 .21  "2! ".~1 "21 

' "20 "20 -20 "20 "20 
77 91 60 81 84 
1,0 62 64 67 69 
16 19 15 ~ 24 
47 50 52 53 53 
20 28 32 34 33 

17 19 19 21 22 

-! -0 4 3 9 4 t 3 
-29.. -86.9 -72.7 -38.? -9.? -42.7 -19,! -37.2 

.0 .0 - ,0 - .0 - .0 - .0 - ,0 -.0 
100.4 100,4 100,4 100.4 100.4 100.5 103.4 IC).4 
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~s~ SY~FUEL FRO~ECT ~3-853B TEST RESULTS =~e~ 
CDLO START TESI ~ -22 DEGEESS E 

RU~ ,,.-~r~ ' ' 1122 .... +-.. 1116 I117 ,I,R 1119 , I120 I121 
TEST C~-~Z DAY (j~Zian) 1611 2 !611 2 1611 ~ 1611 2 ,61! 2 161I 2 1611 2 

602B 602B 6~2B 6~28 6~2~ 6028 602~ 
TI~E (~i:i~ary} 104955 I~4959 I050 Z I~50 5 I05~ S IHH! 10~014 
PHASE 1 1 1 I 1 1 1 
1YPE FUEL 5)ZEUS 57~5 W7..~S 37ZEUS ~ZEH W)2.)S 57.1EH 

~IG:~ PAR~EH 
ENGINE ~E~ (rp~) ~ ~ 3 -0 1 -0 4 
TOR~JE (h-d) -4Q.3 7,B -60.6 -39.4 -27,6 -~,4 -9.6 
P ~  (XW) -.~ .0 -.0 , .0 -,0 .0 -.0 
5~OEE EP~C:TY (l) 10Q.~ 100.4 105.4 100.4 100,4 100.4 IQ|,~ 

TE~E~AT~RE PA2Ah~ZH (~aQ,c) 
COCO'IT ~,.'" -!9 
&nEL~+IT EUT 
D:L SU~P 
..,,,.m,, GA,..,c~.y 
I;+TA.~E AIR 
CE +'' A,'tB'P+T 
B.PnST B4 ++'":+ . . . . . .  CO~'E2 

PUP....,, 
E(HAUST 11 
EY.H~UST ~2 
ETP_~UST #3 
EK~JST ~4 
~H~U~T t~ 
"~P~I~S. ;6 
~HAUST ".'TAC~. 

~RESSURE PAR~.W, ETE2S 
OIL (kpa) 
~UEI. (kpa) 

I12~ I124 
1611, l~ll 2 

. . . . .  7 IO++~l 
l 1 

2 0 ,',.?  o:p 
10~.4 10~.4 

PRESSURE P~?.ET.~.S 
OIL (kpa) 31L? 311.5 312.3 312,9 314,1 314.4 31~,9 315.3 3!~,7 
FkEL (~pa) HS.7 1GS.8 1~.£ I~5.6 1|~.9 106.1 10~,7 ' ~ ,0~.? I~6. I 

COLD STA2T TEST @ "20 OEGRmr5 C 

RU~ ~U~BER 11~ 1126 1127 112B 1127 1130 I131 11~ ,1133 
~STC0~E 1611 2 1511 2 16112 1611 2 1611 2 IMl 2"1511 2 151l 2 1~11 2 
~AY (~uhan) 602B 6129 &O~ 602B ~028 5029 &g~ 6023 6029 
Thee (nil i tary) 105024 105127 10503; 105033 10503~ 10~037 10~042 105~45 1~04B 
PHASE I 1 l I 1 1 I 1 1 
TYPE FijEL 5W~$ ~7~..QS 5"P.rmS uWT.E~S 5TZE'~5 5~5 572EI)S S~'.r,E~-~ - 5?:EDS 

~+zP+ - 

.... ,h~ ~U..~ (~p~} 12 ~ 1 1 74 l 26 3 4 
T~R~E (ll-~) -13.S -~.7 13.~ 14.S 17.1 1~.5 ,,8 16,5 18,Z 

~CKE DP~I~ (Z) lot,4 I00.4 100.4 I00,4 1~,4 100.4 100.4 10~.4 10~,4 

TEP~AP-JRE PARP~ETEH (deq,c) 
CD~L4~T I~ -19 -19 -19 -19 -!? -19 -19 -19 -!? 
COOL~T ~UT -17 -17 -17 -17 -17 -17 -17 -17 -17 
OIL SU~ -17 -16 -16 -l& -15 -16 -16 -I~ -1~ 
OIL GALLERY -18 -18 -IB -IS "!8 -18 -18 -18 -lB 
IP+TA~E AI~ -19 -19 -19 -19 -19 -19 -19 -19 -19 
CELL~BIC-ZiT. -19 -19 -1? -19 -1? -19 -19 -!9 -19 
)OOSt B4 INkER COOLE~ -21 "21 -21 -21 -21 -21 -21 -21 -2! 
~uOST ~ !!(bL~ E~OL.+.~ -21 -2@ -20 -20 -20 -20 -20 -20 -20 
FUEL 1~ -20 -2~, -20 -20 -20 -20 -20 -2~ -20 
D~P~ST )l 94 96 99 100 101 tO& 104 10~ 1C5 
EXHAUST ~2 7? 78 B2 81 ~4 B8 B7 89 H 
EXHAUST f3 34 31 36 3B 3B 34 36 3~ 3e 
E~ST.t-4 76 78 79 80 95 88 86 86 B7 
~ I ~ S T  ~S 4~ 43 42 4~ 43 ~5 ~3 38 41 
E.X.H~UST #b .'43 31 3b 35 39 43 44 53 Eb 
~HAUST ST~C~ 30 31 33 34 3S 37 39 37 ~9 

301,5 3112.8 304.2 304.7 3+&.l 3Oh,? 307.6 307.0 307,9 
L" 10J,, I~-S.| 1~.5 1n.5,3 1|5,3 105.2 105.5 105,6 105.~ 

"19 -19 -19 !~ -19 "19 - t?  -19 
-17 "17 -17 "17 :,, "18 "17 "17 -17 
-17 "17 -17 "17 "17 -!7 ".,17 -l? "l? 
"tB "IS "IS -19 -IS -18 -iS -18 -iS 
"20 "19 "19 "19 "19 -I? -19 -I? "19 
"19 "19 °19 -19 -19 -19 "l? -!9 -19 
-21 -~J -H -21 -21 -21 -21 -2! "2! 
"21 ~i -21 -21 "21 -2! -21 -21 -2! 
-20 -2~ -20 -20 -29 -2! -..~ -2~ -~0. 
B8 93 9l 92 94 93 94 92 91 

68 71 69 71 73 74 74 7S 
~ 30 2~ 21 2~ 25 22.. ~ ~2 
.L 53 ~6 ~9 62 52 ~/ ~ 73 
35 37 ~ 32 32 3! 34 ~ 58 
~ 28 27 29 2B 25 25 2~ 32 

24 2~ 23 ZS ~ 25 ~ 2~ 
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.~x SYNFEL PROjeCT §3-B~30 
n, EST C~.) START @ -20 9E~RELS C 

TEST RESULTS ::=: 

R~)~U~BER 11~4 1135 I13~ 
TEST CODE 1611 2 !611 2 161; 2 
~AY (jul~an) 60211 60211 6023 

. ~ C9 c ~ a  TIBE (.ilz~ary) ,0~0,, 1.0~0,= I0~057 
PHASE I 1 1 
TYPE FUEl, 57%BS 57~.~S 57ZE~S 

E~GIHE P~nETER~ 
E)~INE ~?FEE~ (rp~! 113 -0 75 
TORTE ()F~, 18.5 4.2 8.3 
POUL'R (~) 2 -.0 .1 
S~OKE GPAC:TY (%) 100~4 100,4 103.4 

IE~P~ATURE PA2AII, ETERS (deg,c) _ 
CCOL~(T 1~ -l~ -19 -19 
COO~)IT OUT -17 -17 -17 
1)IL SU,~ -16 -!b -I6 
OIL n.--A-'I.L£.RY -17 -17 -17 
INTAE AIR -19 -19 -19 
C.EU. AflBE~IT -!9 -19 -!9 
BOOST 04 111t1~ COOLE9 -21 -21 -21 
)OOST AF I~hF.R COOLER -ZO -21 -~0 
FLP~ I~ -29 -20 -20 
EJ(HAUST 11 102 103 101 
EXHAUST t2 ~ 90 91 
EXHAUST t3 41 43 4~ 
EXRAUST t4 83 90 91 

~P~ST #6 ~ 54 ~ 55 
EXHAUST STAC~ Z? 40 ~0 

~RESSU~E P~A~ETE~S 
OIL (tpa) 
FUP_,. (kpa) 

1137 1138 1139 1140 ".~4,' ,,~;"'~ 
16!! ) 1611 ~ I611 2 ' "' ~ . ' "  ) . . .6 , ,  . 1611 ~ 1~.  _ 

6029 6~Pq.__ 60~9 ~029 ~0~ 6~ q~_= 
t051 0 ~ '  3 I051 6 . . . .  ~ ' ="  '~= = 

I 1 1 I i ! 
5T/,EBS 57ZEOS 5773~S 57.~DS ~ ' " ' "  

2 0 2! 
!5.[ -~9,2 3,2 

;00,4 100.4 100,4 

- ;9 -19 "-I~ 
-17 -17 - i )  
-16 -16 -16 
-17 -1.7 -l? 
-19 -19 -19 
-I? -19 -19 
-21 -21 -20 
-20 -20 -2~ 
-20 -20 -~n_. 
103 • 10] 1~8 
92 90 90 
311 34 35 
93 39 90 
49 46 ~I 
56 54 =~ d ~  

40 39 39 

39 3 z 
7,4 16,.~ i?.~ 
.0 .~ .0 

1.00.-'. . . . . . . . .  

-18 -12 -!~ 
-!7 -17 -:7 

-!7 -17 -17 
-19 -19 - ~  
-17 -!~ -[~ 
-20 -20 -Z~ 
-29 -2~ -20 

90 90 99 
35 ~ 36 
90 92 95 
46 47 ~I 
s~ ~ 62 
40 4L 4 ;  

316,3 Z16.0 3i6.9 316,7 316.1 316,5 316.7 316,~ 317,4 
105.8 105.8 105.6 '~=,~.6 105.5 ;~5,6 ',0~,~ ~ ~ .~.~'~= n :05,? 

COLO START TEST g -20 nECREE5 C 

RUII NUH~ I143 1144 1i45 114/, 1147 
TEST COE 1611 2 1611 2 1611 2 1611 2 1611 2 
DAY (julian) 6028 602B 6028 6028 6028 
TZfiE (ni[[zarT) 1051.18 105121 105124 105127 1~5131 
PHASE L 1 1 1 I 
TYPE FUEL 5?IEOS 57"/.F.9S 57ZDS 577.,~S 5"~,F,.t)S 

DtGIHE PA~II,'I,E'TER S 
~,GIHE ~ F..EiJ (rpn) 25 ! 2 3 
TOROUE (,'f-H) 19.1 11).4 17,2 17.0 " 18.: 
P~JER (XIJ) .0 ,0 ,0 .0 .4 
S~Gi(E OPACITY (D 100.4 100.4 100,4 t00,4 1.00.4 

TEi~I~A'PdR[ P~AHETE~ (deg.¢).l 9 
£UOL~flT IG 

11~ 1149 1150 1151 
!6112 1611. p 16112 "',~,L 2 

6~21) 6029 602~ 6028 
1)513~ 10~137 10514D 105143 

1 I 1 1 
57~8 575d~)~ 57~DS 577.~S 

-19 -19 -19 
-17 -17 -17 
-16 -16 -16 
-17 -17 -17 
-19 -19 "19 
-19 -19 -I1) 
-20 -20 -20 
-20 -20 ~20 
-20 -20 -20 
119 119 114 
94 99 109 
34 35 36 
94 95 95 
51 48 47 
64 66 70 
41 ~1 41 

CQGL/~;T OUT -17 
OIL S U,",P -16 
OIL GALLEY -17 
ZNTgE AIR -19 
E'-'l I A,~BID!T -19 
BOOST B4 I~ CDGLEI -20 
BOOST ~ I~F..q CO~[.q -20 
FUrl. i,~; -21 
EXHAUST 11 122 
EXHAUST 02 
EXHAUST l ]  TJ 
EJOiALIST 14 
EXHAUST 05 49 
EXY~ST 16 65 
EYJ~AUEr STACK 41 

PRESSURE P ~ T m  
OIL !kpa! 
FUEL ~kpa; 

!12 17 
20.~ tR.~ ! 9 , 1  19.6 

,0 ,0 .2 ,0 
t n • hu.4 ,0~,~ 106.4 '~ ' 

- !8  -17 : -16 "16 -16 
-17 -17 I" - . ,  -17 -17 
-I6  -I6 -16 -It, -15 
-17 -17 -17 -17 -[7 
-17 -IU -13 -19 -13 
-11) -19 -17 -I3 -18 
-20 -2~ -20 -20 -2~ 
• 20 -20 -20 "~0 -20 
-20 -20 -20 -2n -20 
114 114 117 12~ 122 
112 111 12' 131 133 
37 ~," -H 13 ~3 
93 93 I09 B9 90 
41 14 .42 2~ 38 
,"2 77, 73 72 ~i) 
39 40 40 -~0 41 

32~,o ];~.o 317.s ~;e.o 31e.I ]18.s z:s,6 ~;8.7 ~' .~ 
10J.6 10.,, 105,7 105.7 !05.5 105,9 1~4.1 1~7,,3 l~l, 
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~ x  SYti.;UEL PRO~£CT 93-8533 TEST RESULTS ~.'.~ 
COLD START TEST @ -~  ~Er.REES 

RUff ,W;qD E~, 1152 11~3 1154 1155 1!56 !157 1158 I15'/ 11~n 
~¢~",.~, CODE 1611- ~ U,11.~ 1/~112 1611,. "~ 161~2 '6'1, = 2 1611 ! !6112 l.ill ~. 
DAY (i~hao) ~O.P~ 6028 ~028 6028 6028 602~ ~028 i~29 6C~8 "rTay t ~=" ,,,,. (ez"-'zarTl 105148 1~51-I? 11fi1S2 105155 ,05,.~8 1052 I 1052 ~ 1852 7 ,'r"~,,.,,..1,," 
PH.A~E I I 1 I I 1 ! 1 1 
TYPE FOEL 57ZEUS 57"~S 57~E~S .~?:.E~,~ 57~E~S 57IE_~S 5?~EDS 57~Ens 577,~S 

E.~!GIHE P~AMETEqS 
--hi 1 ~,,Gl,i_ SPE:_f) (rpn) 30~ 19 332 124 55 361 332 355 56 
Pop.TORqUE (~i-M)CKI~) 19.1..~ 19.2.0 2~.2 "8,~ 19,9 19,? .~0,~ IG." 19.2. 

.0~,, I~0.4 100..4 100,4 100,4 I'.'0,4 IIIQ::t S~.QKE OP.~CIT'~ (ZI 100,4 100.4 ~ °.7 '" ,I ,8 .7 .7 

TE~.=ERATS~E ?~A~ERS (eecj.c) 
CO0'~ff ..,"" -15 -15 -14 -14 -14 -13 -!2 -12 -12 
COOL~'IT GhT -17 -17 -17 -17 -17 -16 -17 -!7 "-17 
O,L ".~P -15 -15 -!5 -!5 -15 - I .  =- -15 -IS -15 
~!L G~LLE~Y -17 -17 -17 -17 -17 -t? -17 -!7 -17 
IhT~E All -1~ -18 -18 -18 -!9 -18 -!8 -I8 -19 
CELL A,'IB IE.~K -18 -18 -I8 -1~ -18 -18 -I 8 -I~ -18 
BCOST 04 IN,~IE.~ COOLS2 -2 ~' -20 -20 -20 -2~ -20 -2~ -20 -2~. 
BOOST AF I.~h'i~ r.DOLER ~0 -20 -2.~ -2~ -2~ ,-20 -29 -20 -20 

- ~P,P.UST fI 120 118 118 IlO ,.~"¢ 115 1!6 ,,o'" 118 
EXl~J~ST ~2 139 144 1~6 151 150 144 ISL~ 156 I ~  
EXHP.UiT ~.3 40 14 49 47 ~ 5~ 51 5 ~9 
E(8~JST 14 89 05 84 94 97 90 85 B5 94 
D~.t, LIST ~,5 37 40 44 41 4~ 45 51 52 • 51 
EC~JST #/, ~4 ~0 63 55 51 .~:% 57 5~ 50 
~qAU~ ST~CK 40 41 4~ 42 42 42 42 42 42 

PRESSURE P ~ I , E ~ S  
OIL !kpa) 318.9 318,9 319.3 319.2 319.3 319.5 319,? 319.B 319,9 
FUEL ~pa~ 101,7 102,7 102.2 lO0.~ 102.8 96.5 .~.5 !01.7 ,0,,' ~ ,' 

COLD STfiRT TEST ~ -20 ~ECREE$ C 

RU~I NO,q~E~ 1161 I162 1163 11~4 1165 11/:/3 1167 1168 llt-? 
TESTCOOE 16112 16112 16112 16I!2 16112 16112 1~112 16112 1611 2 
DAY (~ l ian)  &028 6028 6028 6029 6028 6028 ~28 6029 6028 
TI~,E (military) 105213 10521~ 105217 I05PPP '"¢ "¢ ~=,,2?.5 t05PPB 105231 LDS.~ 1|5237 
PHASE 1 I I I 1 1 1 1 I 
,~PE FtEL" 571~S ~77.E3S ~"T',J~S 577.F.DS .~'TZEOS 57~S ~TW.~ .~7~E~ ~TL~S 

E~lr;,l~ PAR~:q~S 
E~GIHE SPcro (rpn) 21 150 Z3~ 375 473 ~¢1 671 6~I ~2~ 
IGRQbE (ff-H) 18,4 2~,8 1~.4 20,2 2l.O 27.5 28.5 24,7 26.8 
PO~-'~ (Kg) .O .8 .7 ,8 l , I  1.9 2,0 1,6 1.7 
SItOKE ~r, CZTi' (Z) 1|0:4 100,4 tO|.q 100,4 100.4 1|0. ~. 100.4 100.4 110,4 

TE~P~ATL~E P~,ETE~S (deo. c) 
COOL~ I~1 -11 -10 -10 -9 -11 -15 -16 -16 -15 
COOLIe'iT OUT -17 -16 -16 -16 -l& -16 -16 -1.', -17 
OIL SU,'~ -!5 -15 -I5 -15 -15 -15 -!5 -14 -14 
OIL G,~LL~Y -17 -17 -16 -16 -!6 -16 -16 -16 -1~ 
I~fTAKE A!2 -18 -18 -IS -18 -18 -18 -lB -18 - le 
CELL ~_~InlT -18 -In -I8 -18 -18 -18 -18 -18 -18 
COST ~ IKh~R C~LO -20 "20 "20 -2~ "20 "~|  "2"~ "20 --20 

IQOST ~ i:;, '~ CO'~L""~ -2~ -2] -20 -29 -20 -2~- -20 -2~ -20 
FL~. IN -2, -20 -20 -2~ -20 -2| -20 -2~ -20 

EXHAUST t l  5 :~ 52 59 57 " 58 =,~ ?1 ,'/ 78 
~ T  f4 ~8 110 ~5 9~ 105 114 127 137 142 
EXHAUST ~ 48 43 42 5~ 51 7& 83 fi5 93 
EXIf~IJST ~ 45 ~8 42 45 52 71 82 72 P8 
EXHAUST ST~C~ 42 43 ~ 44 ~. 5e. 62 ~ 7I 

PRE~I~E P A R ~ " ~ 5  
01L (kpa! "~19.? 320.2 3~.4 "~.~ 9 3~.?  327.5 331.5 333,7 336.3 
FLEL (~3~1 99.5 96.2 I~0,9 "§712 67,2 ~S.O ~,9  eO.~ ;05.9 



.ms SYNFOEL PRO)'ECT 03-B533 
COL) STAIIT TEST B -25 5EGREES C 

TEST COOE 1611 2 
DgY '(jelian) 6028 
TI~E (~ilitary) 1052q0 
PP~SE 1 
TYPE FUEL 57ZE.OS 

E~GIN[ P~E' I~S 
EI~IHE SPEED (rpa) 649 
T~JE ()F~) 26,7 
P ~  (X~) I, 8 
S~OKE OPACITY {Z) 1~0,5 

TEr~E~APJ~E P~RAHEIF_~S {deq:c) 
CO0,.,J,, I~ -14 -13 
COOLANT COl" -17 -16 
OII. SUff2 -14 -14 
OIL GAU.F.RY -16 -16 
It;TA~E AiR -18 -I~ 
CELL A~DIE)|T -19 -19 
BOOST B4 I~ER C~.E~ -2~ -20 
BOOST A~ I)~ C~O',.E.R -2~ -20 
FUEl. IN -20 ' -25 
~HAUST #1 16~ 172 
E~UST $2 18~ 18~ 
~UST ~3 ~ 85 79 
E:~UST ¢4 147 I~O 
F3(H~JST )5 89 05 
E~UST t6 )6 94 
E~HAUST STACX 76 85 

PRESSURE P~A]'~TE~S 
OIL (tpa) 
FbEL (~a~ 

170 

TEST RESULTS ¢t~¢ 

1171 1172 1173 1174 1175 1176 1177 1179 
16112 16112 1611~ i6112 16112 151122608 16118 15112 

602B 6028 ~02B 652B  6~2B 602B 6~28 
155243 105246 1052'9 105251 105254 I0~57 10530 10~3 

l t I [ I I 1 1 
57ZEI~ 57'/.B)S ~//.EDS ~77~D5 = ' ~ c  ~,~za.,. b'TZEDS 57Z~S 5~/..~S 

638 693 7.tl 23l 778 820 B5! 894 
26,8 28.4 31.3 29,9 31.2 31.7 32.1 31.4 
1,8 2.1 2.4 2.3 2.5 2.6 2.9 23 i a eg t  lC~,~ 1~]0.~ ,Ou,'~ , , 0 . 4  I00.4 10|.4 13~,4 100,4 

-9 -9 -9 
-16 -16 -16 
-13 -I] -13 
-16 -16 -16 
-lB -18 -18 
-19 -!B -17 
-19 -19 -19 

172 177 tBS 
178 IBl 183 

79 81 82 
161 164 170 
103 11~ 118 
87 82 63 
84 89 93 

-ll -~ 
-16 -16 
-13 -12 
-16 -16 
-17 -17 
-17 -18 
-19 -19 
-19 -19 
-20 -20 
162 166 

,fi 
IBO 191 
!27 126 
56 ~4 
98 100 

"B -7 
-16 -!5 
-12 -12 
-15 -15 
-17 -17 
-t7 -17 
-19 -19 
-l) -18 
-2) -~ 
!74 201 
193 198 

G2 
177 184 

53 56 
154 • 108 

338.6 340.3 342.0 343.7 345,q 347.0 348.4 349.9 351.4 
1~,~ 1~5.4 IZI.4 107,~ I l l , !  81.7 ~,6 "~.6 16, q 

C ~  START TEST B -20 ~EGgEES C 

RU~ HUM~.. 
TEST CODE 
DAY . (~qiian! 
TI~E ~nzzztary~ 
PHA~ 
T~PE FbEL 

ENGIHZ PAR~ETEIS 
E)~GINE SPEED (rp~) 875 915 ~71 965 997 927 922 
TOEGUE (~. )  31.1 30.6 33.6 36,3 37.1 ~ ,2  31.B 
POEN (X~) 2.8 2,9 3,4 3.7 3.9 3,3 3,1 
S~O~E OPACITY [%) 100.4 10|,4 1~5,4 150,4 1~0.4 1|5.~ 10|,4 

TEI~fi~JEE PMA~ETERS (d~J,c) 
CQgLAIIT l~ -6 -5 -8 -7 -9 -7 -11 
COOIJ~T OUT "15 "15 -15 -15 -14 -14 -14 
OIL SUrf2 -12 -12 -11 -tl "ll -11 -10 
OIL GA.L1..~.Y -1~ "15 -15 -15 "15 "15 "15 
Ilff~E AIX -17 -17 -17 "17 -17 -17 -17 
CELL A,'~IE)IT -18 -IS -17 -17 -18 -I7 -17 
BCOST ~4 I)~ COOL£"I -19 -18 "19 -18 "18 -17 -17 
~l ~ I)(1(~ COOLER "[B -18 -17 -17 -[6 -16 -1~ 
Fb(]. 1~ -19 -19 -18 -16 -IS -18 -19 
E~HAb~T 11 203 233 214 212 210 213 9p2 
EYJ~bST t2 202 205 21C 223 231 2~1 269 
E]~UST |3 85 7~ 76 78 88 85 8~ 
EXHAUST N 190 192 1~? 202 197 208 2gB 
E~a~UST 15 159 160 16~ 168 171 149 I19 
EXI~..UST t6 4~ 37 31 40 38 28 21 
EXHAb~T STACK II1 112 1!6 119 122 123 125 

1177 1180 1181 1162 1183 liB( 1185 1166 1187 
16II 2 1611 2 1611 2 16112 1611 2 1611 2 1611 2 1611 2 1611 Z 

6026 60~3 6028 6028 bO~ 6828 6028 6028 6028 
1053 6 1053 9 105312 105315 155318 105321 lO~Zq 1053~ tlu~r30 

I I 1 I 1 1 t ~ .  1 l 
571E]}S b'7ZEI)5 57IEDS WZEI}S 57"Y~.05 57-~,~S 571E1)5 57.'-.~1~ 5 7 I ~  

3~.5 .154.5 "]%%5 35,~.5 
t ") " 6 , [  " | 2 , 6  " .7 . , r  " ~ , ~  

356.5 356.¢ 
-I9.! -19.1 

PRE~URE PAR~.~S 
OIL (kpa) 352.6 
P-EL (~pa) 3.5 

913 B89 
323 ~I,0 
3.1 23 

I00,4 1~0,4 

-11 -13 
-14 -11 
-10 -1~ 
-t4 -14 
-17 -17 
-17 -17 
-17 -17 
-15 -14 
-19 -19 
22.'0 216 
~b8 265 r 
"4 71 

203 213 
119 121 

1~.6 125 

3~S.~ 354.6 
-,.%:'. -I?.5 
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mx SY~FUEL PRO~,. 03-0538 
CSL~ START TEST ~ -2: DEGREES C 

RU~I ~U~ER llBB 
TEST ED~E l~it 2 
OAf !]~lian) &02B 
TI~E (~zlltar~; i~333 
PHASE I 
TYPE FLEL ~Z~S 

E~INE P ~..AgE"TER 5 
ENGDIE S?E~ (rpe) 918 

~ E  OPACITY (Z) 100.4 

TEST ~ESULTS f~=w 

1189 I1~0 1191 1192 1!93 1194 1195 , !19~ 
16112 161I 2 1611 2 1611 ~ 16111 1611 2 1611 2 ,~1 

60~8 6028 6028 6029 6023 ~G28 60~9 ~G28 
1~5336 1:5~39 105342 105345 ~O,.~E tOrSI 1~5~54 105352 

I 1 1 l 1 1 ! 1 
57%E~S 57XEDS 57~E9S 57XE~S 57~$ 57:E~5 ~,~c~'~""~" 571~S 

8~2 7P5 7'2 661 ~,~4 6~0 ~.20 1 
~:~ ,,~:~ a~:~ 2~:~ ~f:~ , , .2 ~.,  ..,..~ 

1,5 ,? .~ 
100,1 I0a.4 1~n.3 99,1 ~6.4 97,.5 l~.,'* ' 61.? 

TE~PERATL~E PARamETERS (~g.c) 
CCOLA~T [); -10 -14 -9 -B -3 -2 -0 -I 
CB~L~RT ~UT -I3 -IZ -13 -12 -!2 -I~ -11 - l !  -1~ 
OIL SU~2 -9 -? -9 -~ -g -B -~ -B -8 
0.~ =.L~[qY -14 -14 -14 -13 -13 -13 -13 -13 -!2 
IhTARE AiR -17 -16 -L6 -16 -16 -!6 -[~ -!~ -!6 
CE ~" A~BiE~tT -17 -17 -17 -17 -17 -L6 -1~ -!~ -!6 
~OOST B~ I~E~ CQ~LE~ -17 -1~ -!~ -1~ -16 -1~ -16 -1~ -1~ 
~QOST AF [N~ER EGC~.R -14 -14 -13 -13 -13 -[3 -13 42 -12 
FUEL :~ -19 -19 -19 -1~ -I? -19 -19 -[9 -!9 
EXHAUST |l ZI? ~? 231 238 241 2~I 242 25~ ~2 
EXHAUST ~2 ~0 2~3 268 273 291 302 3!3 294 2~8 
~HAUST ~3 70 77 81 86 B? 80 73 ~7 61 
EXHAUST t4 205 204 162 129 104 86 72 62 55 
C(P~UST tE 114 ~? 80 61 5~ 47 40 ~ 32 
EXhaUST #h 11 ? 7 5 3 2 1 -~ -1 

" ^ " II5 ~..~UST ~T.ER 124 125 120 110 118 1~+'~ I~? 104 

PRESSURE PARA~TE~5 
OIL (to,}) 
F;~EL (Z'pa) 

3~.7 352,7 350,~ 348,3 346,7 344,6 342.3 339,1 ~4,7 
-19.8 -17.2 -18.0 -1~.4 -15.3 -14.3 -13.3 -11.7 -10.7 

rGLD START T E ~  -20 I)EGREES C 

RUli H U,'I, BE2 11~7 
TEST EQDE 1611 2 
.PAY (julian) 6028 
TI~.E !niliz~r?) I.]54 0 
P ~  
TYPE FUEL ~ ' ? ~  

D;GIHE PA~;~S 
E.NGII~E 5PEE.O (rpn) -0 
TOR.~I~ " (.'r-H) 7.7 
PQ~ER (l'J) -.0 

TE~E~AI=JRE PAgA~,ETERS (dug,c) 
COOL, tIT 1;' I 

~G OL~T r~UT 
IL Sg,~P 

OIL GA.' i EHY 
I~tTA~E AIR 
CELL ~tBIET~T 
9COST 94 IN~;~ CODLE] 
~O0$T ~F I,~bE~ E~OLER 
FUEL .,'N 
EXHAUST ~1 
E~RAUST #2 
B(HALiST 13 
EXPJPJST M 
EXHAUST t~ 
EXHAUST f~ 
E~HAUST ~TACK 

P~.ES~dRE PARAIi,~BS 

FL~EL ~paJ 

119B 1199 12~0 |2QI 120;~ 1203 1204 1205 
161t 2 1(;112 1611.~ 16112 1~,11 2 1611 2 1611,~ 1511 .~ 

6028 6028 6028 &O~ 6023 6G29 ~029 &029 
1054 3 10~4 h 1054 ? 1|54;2 10M15 13E41B IP~4Z| 1~.23 

1 I r ! 1 : 

-0 -0 -0 i 0 .~ -0 i 0 -~ 
-2.3 -2.7 -23' -2.7 -2.7 -Z,? -2.7 -2.7 

.0 .0 ,0 .0 ,0 .0 ,0 .0 
6.6 3,6 2,6 1,9 [,7 1,6 12 1.2 

1 1 1 1 1 1 1 0 
-6 -4 -3 -4 -4 -5 -5 -5 -5 
-8 -8 -8 -6 -9 -9 -8 -B -6 

-12 -IZ -12 -12 -11 -1 -~ - I2  -12 -12 
-16 -16 -15 -16 -16 -16 -15 -16 -16 
-16 -16 -16 -16 -15 -!6 - Ib  -16 -16 
-16 -1, - , ,  -1, -17 -17 -1, -1, -1, 
-12 -12 -,3 -1~ -13 -13 -1~ -14 -,~ 
-1, -1, -1, -1, -1, -1, - -  - ,  -19 

30 31 30 , 30 30 ~ .~o 2, 
-1 -1 -1 -I -1 -I -1 -I -I 

l|D 98 % 95 93 91 9C ~3 07 

322.7 299.1 276.4  256.1 230.8 223.3 259.5 197.3 186.3 
-10,3 -10,Q -9.9 -9,6 -9.7 -?,7 -9,7 -P.6 -?.5 
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xm~m SYt~FUEL PROJECT 03-B538 
CO'~ START TEST E -tO I)EGRE~ C 

RUN t;UP~ER 12|6 
TEST CODE 1611 
DAY (julian) 6028 
TIE (~ilt~ar ~) 105426 
PH~E 1 
TYPE Fb~ 5TLE~S 

~GI~ P~AHEIERS 
~,,'(GINE 5"PED (rpn) -0 
TORQUE ()t-H) -2.~ 
POU~ (K~) .0 
-q,HOXE OPACITY (%] 1.4 

~F..RAIIJRE PARAIiET~$ (deg.c) 
CDOLAHT 1)| 0 
CODL~)(T OUT -5 
OIL SUlIP -8 
OIL GAU.ERY -12 
ItirAKE AIR -16 
CELL A~InIT -16 
3DOLT B4 I)I);D COOL.,T.R -17 
)OOST ~ I,~.~q CnOL.E.R -14 
FUEL IN -19 
EXHAUST t1 178 
EXII~JJST 42 185 
~.HAUST 43 51 
F_XH~ST #4 4~ 
~HAUST ~ 2? 
EXIL~ST t.~ -I 
EXHAUST STACK 86 

PRE~URE ,~AR~ET~5 
OIL (kpa) 17&.4 
FUEL (~pa) -9,5 

TEST RESULTS ~ex 

1207 12)B 1209 1212 1211 1212 
1611 2 1611 2 1611 2 16!! 2 16!I ~ !6112 

6023 602B 6029 602B 602B 6~2B 
105429 105432 10543~ 1054ZU 10544~ 10~A44 

I I 1 1 ! I 
57~DS 57~D5 ~.~,S 57%EDS 57~DS 571EDS 

-Q -0 -0 -0 -0 -0 
-2,7 -2.7 -2.0 -2.7 -.~.7 -E.7 

.5 ,o ,~ ,o .o 
t,1 I.I .9 .9 .B 1,-] 

o E o o -o :~ 
-5 -~ -~ -~ -5 
-0 -9 -9 -9 -9 -9 

-12 -12 -13 -!3 -!3 -14 
-16 -16 -16 -16 -16 -16 
-16 -16 -16 " -16 -16 -16 
-17 -17 - 1 7  -17 -17 -17 
-14 "!~ -14 -14 -14 -14 
-19 -19 -I9 -17 -!9 -19 
172 167 161 156 $~1 !47 
175 t69 164 160 155 15~ 
50 50 49 48 47 4~ 
4? 48 48 47 47 46 
29 29 2B 29 ~8 2B 
-0 -0 -0 -0 -~ -~ 
84 63 81 80 79 77 

167,5 159,3 151.9 144,8 139,5 132.6 
-9.5 -9.5 -9.5 -9.4 -9.4 -?.4 

START TEST @ -20 9EGRES C 

RU~ HUHKR 1215 
TEST CO~E 1611 2 
9AT (jr lian) ~,029 
TI~E (aili lary) I~453 
PHASE t 
TYPE FUEL 5'7Z~5 

~GI~E PAR~,E~S 
D~(;INE 5"PEED • (r~a) -0 
TORQUE (tP-It) -P.7 
POUEX (Ig) .0 
8,~E OPACITY (%) .8 

TE~E.~ATUE PARAP, ETE~ (d.:,~].c) 
CQnLAItT lfi -O. 
CODLA~JT OUT -4 
OIL SUPJ' -9 
OIL &~.LERY -15 
It~TAE AIR -16 
CELL AhE~I[NT -It, 
BOOST ~4 I]~!i~ COOL~ -17 
BOOST ~.F If~E.q COOLER -15 
FUE IN -lB 
EXHAUST i l  134 
F.XP~ST 12 138 
EXHAUST ~3 44 
EXHA~T f4 44. 
EI(H~ST 15 
E~O~IST #6 4 
EXHAUST STA~( 74 

PRESSURE PARAI'ETEIlS 
OIL (kpt! 
FUEL (~a~ 

1216 1217 1218 1219 
16112 16112 1611 2 l~ll Z 

bG2B 602B 6029 6029 
155456 10545? 105~ 2 1055 5 

1 1 1 1 
57'/.E9S 57"Y,~S '57%E3S 57~EDS 

!213 12!4 
1611 ~ I~11 2 
6028 6~2~ 

105447 1~5450 
I 1 

5~E.~ :577FEI)S 

"0 "0 
-2.7 -2.6 

-0 -0 
-4 -4 
-9 -? 
-14 -! 4 
"!6 "16 
-16 -It~ 
-17 -!7 
-14 • -! 4 
-13 -18 

146 142 

46 45 
~" 27 l=a 

-0 -O- 
q *  ,., 75 

127.1 i ~ . I  
-9.4 - 9 . ~  

120 I~I .12~ I~3 
16112 1611 .~ 16!I 2 16112 
6028 6028 G528 6g28 

15~ O I~II 105514 1~17 
I 1 1 ] 

5"7~EnS 57"[;nS 57.-'[.EDS 57EDS 

-0 -0 -0 -0 -(I -5 -0 -0 
-7.7 . -2.8 -Z.7 -2.7 -2,7 -2.7 -2.7 -2.7 

.0 .0 .0 .0 .O .0 .O .~ 

.7 .7 .6 .6 .7 ,6 .6 .5 

'0 -I -I -t -I -! -1 -] 
-4 -4 -4 -4 -4 -4 -4 -4 
-9 -9 -9 -9 -10 -10 -D -t0 

-15 -15 -15 -16 -16 -16 -16 -16 
-16 -16 - |~  -16 -16 -16 -16 -16 
-16 -16 -16 -l& -15 -15 -16 -15 
-17 -17 -17 -17 -17 -17 -17 -17 
-15 -15 -15 -15 -15 -15 -15 -15 
-IB -18 -19 . -18 -IB -IB -13 -18 
130 12~ 1 ~  119 115 l IE 1~ I06 
134 130 127 123 120 117 114 11! 
43 43 42 q2 41 4~ 40 39 
44 43 43 42 42 41 4¢ 40 
25 26 26 26 25 25 ~ 14 
-0 -0 -0 -0 -0 -0 -e -1 
73 72 70 69 68 67 ~ 65 

117.4 113.1 1~?.0 ]05,2 10],6 ?B,2 95,0 ?E,O 8~,1 
-9,3 -9.Z -9.3 -9.3 -9.2 -9.3 -9.2 -9.2 -9.2 
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APPENDIX H 

HEAT RELEASE RATE DIAGRAMS AND CUMULATIVE HEAT RELEASE CURVES 
FOR "~IE SHALE, TAR SANDS, 57 PERCENT EDS AND 

BASELINE CONTROL 1)-2 AT EACH SPEED/LOAD CONDITION 
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