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MENx SYNFUEL PROJECT 03-8538  TEST RESULTS swax
COLD START TEST R § DEGREES C

RUN NUMBER

45 $ 87 8 49 W M oM™ om
TEST CODE MW 10l M0 M0 11108 W1 ot t 1T el
DAY Quiam - 3319 5319 S319 SS9 s9  s39  swo sy
T nilitary) 158633 154638 1o 154647 IS 15H 0 158 : 15471 15k
TYPE FUEL CONDF2 CONDF2 CONDFY CONDF2 CONDF2 CONDF2 CONDFR CONDF? COKOF
ENGINE PARAMETERS
ENGINE SPEED tpn) -0 N TS B VY N YR TR YR 10
TORQUE ) 57 57 5% 55 205 8.1 P 94 5id
PR -0 -0 - - 25 a3 a2 2
SHOKE OPACITY (0 3 33 SO T B X T S
TENPERATIRE PARMMETERS (deg.c)
CODLANT IN 2 2 2 2 2 2 3 4 A
COOLANT UT : 3 i 3 3 i 5 6 7
OIL S 5 5 5 § 5 b 7 8 8
oIL Y 4 4 4 4 4 4 4 3 3
INTAKE AR 2 2 2 2 2 2 2 2 3
IERT 2 H 2 : 2 3 3 H 2
BOOST BA INNER COOLER 1 1 ! 1 1 1 18 2 2
TR 2 2 2 2 2 3 7 5 10
2 2 2 2 2 3 2 H 2
1 H : 2 PR B B SR Y
? 2 : 2 28 M 2w | 5N
BHAIST $3 H H 2 2 0 B ®\& ¥ g
EXRAUST #4 3 2 2 I 4 2 o o m
By S
EXHADST STACK 1 i 1 1 ¥ w5 i 198
5?3“"5 PARRKETERS 2 2 2 2 R 1321 1672
3 - “~ - ~. - . 1 »
I S Sy e ST B YA R 1189
COLD START TEST # § DEGREES C
RUN MUNBER S % M 8Y 82
JEST O oo MIEL 0D Nt 1l 1wt 'l e el
At (il B39 319 Sils  S39 w9 Shy Sh9  sng s
;I'I%E {nilitary) mnz 15&7211 15473; 1547;? 15473? 15473; 15474!2 154741!, :5475;
TYPE FUEL COMDFZ CONDF2 CONDF2 CONDFZ CONDF2 CONDF2 COMDF2 CONDFR CONDFD
ENGINE PARAMETERS . '
ENGINE SPEED (rpm) 2363 2367 238 2N [WR 2R TN T 2
708 it BT o SL.h 9.3 Y N2 1.4 9.5
PO W) 227 26 2.6 27 27 26 25 BT i
SKOKE 0PACITY (64 NN B -4 N % S WO % T X T I
TEXERAT (deg.
COk ey TR PARRNETERS (deq.c) 5 6 b ? 8 9 B n
0Ty ke S A N A -
CALLERY H & 9 ? 8 1) 1 12
l%xs AR 1 3 3 3 3 3 2 H 1
C2L ANBIENT 2 H 3 3 3 3 3 i 3
BOOST BA INNER COOLER 2 2 0 A B B % % 2
BOOST AF INMER COOLER i 2 13 u n 15 15 W 17
FUEL IN 2 2 2 2 2 2 2 2 3
EORUST $1 29 269 289 2B 205 248 a8 268 28
EXHAUST 92 249 248 248 29 2% 251 25 ap
i a8 32 0B
EGAIST 45 M i 231 71 30 555 555 %m Egi
EXHAST 45 5 ;I oM oM 7 W W M9 I
EXHAST STACK 1w 199 w0 w4 A5 W7 Ay Ay
PRESSURE PARNETERS
OIL (lpa) 2018 236.7 267.6 298.3 3209 3.9 7 1566 I4dA
(kpa)  111.7  110.9 1131 114.3 114,17 13,6 18B.6 1134 .0




110

wasd  SYNFUEL PROJECT 13-8538  TEST RESULIS srmw
COLD START TEST R 0 DEGREES C

RUN MPBER B M @5 8 @ 8 8 9% 9
TEST CODE I U 10T IO Ml el el el el
paY (jelian) 5319 5319 539  S}9 539 39 S}I  5XS  §39
nilitary) S ) (S48 F 1SBI2 1SHRI7 1SS 1SR 1S3 1S 1SKGCS

TIFE FUEL COADF CONDFE COADFE CONDFY CONDFR CONDFD COMDE? COMDFD CONDED
% 5% s (epn) 1629 GG BM 047 8 B - ’
e E s s R8 8RS

POMER o 12§ A7 43 842 43 42 A2 42 43
SHOKE DPACITY @ L2 b 18 14 12 U4 L3 OtAo1a

TEERATIRE PARANETERS (deg.)

CORLANT 3 013 13 0B 131’ W M
COOLRAT QT 5 % B B ¥ @ 7 0w 1
Ol Siete ¥V 8 18 18 18 1§ % 1w 9
01l EALLERY oo 1% 1% 1w 17 17 @ 18
TKTRE ARR i 1 1t % -4 - A
CELL AMBIENT i 3 2 2 2 2 3 2
BODST B4 THNER COOLER 2 0w B ou o8 1 B 0 9
RODST AF INNER COOLER Y % 1§ 14 @ 13 3 B -i3
FUEL 1N 3 3 3 4 4 1 § 5 %
SUAST Y aMowe oo owe w1 m
DT 1 B IR TR N T
EXHAIST #4 A9 W 1% 9 M 143 18 M 1D
EXRAIST 15 M 18 1% Im 13 i3 13 M 129
EXHMAT # A N -
EXHAUST STACK 6 8 i@ 17 15 1M i @ 1f

PAESURE PARMETESS |\ 3me2 mae IO MeS 324 90 3.2 315
‘ &4 lr 1] L] 1] LI ] £ )

iy i s B Ml Wl W Wi B TR

COLD START TEST B 9 DEGREES C

RUN MREER %2 9 % e 9% 97 8 % 1M
TEST CODE CooMtle ) IMEY o tnp o fnel 1101 181 1l 11101 et
DAY (_ipl:un) 539 539  S9  S}9 539 59  5HMY SIS 5}
;mngsz {nilitary) 154&} 154856’ xwg 1549? 15491% 15491? 1549:;? 15492:!; 15492{;
TYPE FURL CONDF2 CONDF2 CONGSS CONDFR COMDF2 COKDFZ COMDF2 COMDFR COADF2
ENSINE PARAMETER '
ENGINE SPEED ) 835 83 @834 €35 B 6% BM  E% 895
TORAUE il 4g.s 4§.§ 4 43.5 9.1 4.8 43.2 9.3 43.
SNIKE QPACITY o 1. I A = A 1. i [ .
TE!PEATI.%E, PARAMETERS (deg.c) {
ST o p g p oy
T L S R TS S S S S
CELL ANBIENT 2 1 1 I i 1 1 i ;
BOOST B4 INMER CGOLER o1 1 9 9 9 8 9
&F 18ER COOLER 2 2 2 12 12 1 1 12 12
4] 5 5 b 5 - & 8 3 3 y
DHAUST # FRy 2T S v AN B B v AN v N - N ¢
EXHAIST 12 12 125 124 124 124 124 13 123 13
m 3 13 5 18 R® @3 132 @@ 1} 13
4 1 1% 18 18 138 137 137 1% 13
EXHALST 45 128 ™ 1B ¥ 129 128 1A 128
EXHAIST #5 e  MB {4 14h  Mp 146 145 144 144
EXHAUST STALK 313 ¥ 1@ 129 129 128 12 128
PRESSURE PARANETERS
Gipa) 3053 150 °305.0 305.0 305.0 3050 305.0 3851 35.2
tpa) 1.3 1781 183 1789 W0 172 1Wa 1R IR



seas  SYNFUEL PRO

JECT 43-8538

COLD START TEST B § DEGREES C

RUN NUMEER 12
TEST COIE . me2 11102
DAY (iglian) §32 S
TIME (nilitary) 1534 & 153418
PHASE 1 1
TIPE FURL (ONDFZ COMDF2
ENGINE PARANETERS
ENGINE SPEED {rpn) 8 -8
TORQUE ity 2 2
POVER V)] RN
SMOKE DPACITY {2 R K|
TENPERATIRE PARAMETERS (deg.c)
il i1 t
NT OUT 1 )
IL St 1
f‘% GALLER 1 1
NTAE AR -y -
ghbky €1 Bl cooen {
BOOST AF IMNER COOLER 1
ST 41 !
EXAIST 18 1
EXHAUIST 13 1
By 18 |
EXIMIST 6 1
EXHAUST STACX 1
PRESSURE PARANETERS
HIESSIR (1pa) -7 -.b
(pa} 8.7 5.4
{O0LD START TEST @ § DEGREES ¢
Rﬁugruléﬁo%? m%".". m%ua
DAY {julian) = 5322 5328
TIHE {military) 153436 {53439
PHASE { 1
TYPE FUEL COMDF2  CONDF2
ENGIRE PARAMETERS ‘
%gng SEED %m; 213 217
PO (W) ZH 4.’3
SHOKE OPACITY o L3 4
TEWERATIRE PARAMETERS (deg.
O TN UANETERS (deg.c)
COOLANT UT ] 5
OIL SP 3 3
giL Y 1 1
INTAE AIR 1 ]
CELL AMBIENY -4 -
BOOST B4 INNER COOLER 19 2
B00ST AP THNER COOLER g g
EXRUST 41 7w T
EXHAIST 42 o 2%
T 43 3 264
ST #4 -1
15 a3 272
EXHAIST ¢ m I
EXHAUST STACK mn 19
PRESSURE PARNETERS
oIk {kpa) 1717 211.7
FUEL {ma) 112.8 112.3
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TEST RESULTS #nan

102 14 105

me2 102 M2

S22 52 S

1S3 153E 1528
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1 1

; 2 2

1 {

1 1 1
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1

'

')

b

1 1 &

7

86

&

M

-5 =5 11

Wh 5.9 7.2

112 13 1

M2 12 e

N2 R uE

153442 IS3HE 15309
1

CONDF2 CONDF2 COMDF2

Zpp 2 2N

d T8 B

i 42 R

4 7 33

3 A 5

5 5 Vi

1 5 b

2 2 3

T i

' ) 8

a 2 =

T IR TR T

i 1 ]

Zh I b

Zb M 2%
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2 Bk s

m oam m

™ [ I

18 M M
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e 1127 136
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1My 2 ik 2
533 5322
15342; 15342{.
COF2 CONF2
234 23
89-0 l"l;
21.8  25.4
Be a8
| 1

2 2

[ 1
.

-} -
..! -.
16

t 3

2 i
177 M5
195 a4
199 42
2
a8
19 155
252  53.9
5.8 8.5
15 116
12 12
532 5322
1534512 15345;5
COMDF2 COMF2
&% 2
242:7. 4.7
3. .2
5 5

7 ]

5 i

i 2

] 1
@2
12 3

1 i
T
5 257
265 286
287 288
72 i
W I
2 29
W14 5.9
4.4 1.8
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sk SYNFUEL PROJECT 03-B538 TEST RESULTS sunx
COLD START TEST @ O DEGREES C .
RUN NUHBER 1 124 122 123 124 25 12

TEST CODE 1 2 311022 e e 12 g2 ne2 'llllg 111}2%

OSSO NI = Lyt el N3

e 2
DAY {julian) S322 5323 oIz 5322 532  S37  Sip 532 3
;‘1{5‘;&_ tnilitary) 1553 15358 19551} - 15354 15:51? 153520 15323 153577 155530
TYPE FUEL COMDFZ CONDFZ COMDFZ CONDF2 CONDF2 COMFE COOFR COMFD CONDFD
%8% &msgms (ppm) 28R 1883 115) P42 @A} Beb B4R B4
TORGUE AT B S T o 3 T o S VO |
POMER o) 203 162 23 34 3.4 38 38 3.8 1.8
SHOKE CRACITY ) &5 B I Y R 04 T O R Y R
TEMPERATURE PARAMETERS {deg.c) '
CODLANT IN 8 ] 9 9 9 13 o1 10
CORLANT OUT 1 1§ 1’ 12 12 2 2 13
OIL St 9 w1 11 1 12 12 12 12
1L GALLERY 5 5 5 7 8 ] § 3 9
INTAKE AIR 2 2 2 2 3 3 1 3
1L AMBIENT 1 1 1 2 ? Z 2 2 ?
BOLST BA INNER COOLER 2 2 2 ¥ 17 15 4 14 13
BI0ST AF TRNER COOLER 5 65 5 4 T 13 12 12
FUEL IN 1 i { 1 { { 1 2 2
et S om0 oK oo,
EXMIST 43 254 545 ] S 132 B Mé BZ 1913
EXRUIST 84 2 23 M 171 165 M6l 159 1§ 1S
ERAIET & S % B & @B b o® B i
EXHMIST STACK 2 199 1Y 149 4 ) 13 15 135
PRESSURE PARAKETERS
BIL {lpa) I73.9 I3 WS W40 TR IS4 34 T4 349
FUEL {ipa) 3.2 124.3 1995 188 1.0 1.2 182 1818 179.8
COLD START TEST @ 9 DEGREES
RUN MMBER 12 12 13 3 1321\ 1M 135 13
TEST COE Geliay L2 1102 12 e Mg ez e e
an
;&Eﬁ (nilitary). 1 : 1 1 msz;; 15%421 15354;.1 15;54:3 1 sln msl 1%%?
TYPE FURL CONDF2 CONDF2 CONDF2 CONDF2 COMF2 COMDFZ LOMDF2 CONDFE CONDF2
ENDIXE PARAMETERS
ENGINE SPEED (pm B3 w2 2 oEw o 803 1 8 '
PORE R G I % B S Y B S -
SKOKE QPACITY ¥4} K) K I ¥ TR O B o1 t 1
TENPERATURE PARAMETERS (deg.c) : ‘
COMANT IH * TR SR | R U N B S I
£00LANT ) i 14 14 _ 14 13 N 1
OIL SUMP 713 13 13 1 13 13 13 1
oiL Y 9 9 1 n 1 111 1 1
INTME AIR 3 3 3 3 3 3 3 3
TENT 2 2 2 2 2 3 3 3
AR B OB OB B oy owon oy
IN 2 ] 3; 2 2 3 3 ?
DXAUST #1 M 1 1 15 114 My oy W 10
EXHAUST 82 13 13 128 127 126 N3 15 w1
DHWST §3 w13 13 13 128 1 W 10
BRUST 84 % 1 51 150 15 132 123 121 12
M 1 1 1% 134 18 169 w10
BXKUST 46 1m 1N 1% 1% 15% 137 12 124 12
BRAUST STACK (- J { N N - JO V- B U BN U {7 N £1
PRESSURE PARAMETERS :
{pa) 3132 3120 314 33 3097 3038 247. 1923 155.5
{ipa) 1812 1.9 1794 178.% S 0OBLToTee wl W
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%% SYNFUEL PROJECT 03-8538 TEST RESULTS sexx
COLD START TEST B 8 DEGREES C

RUN_HMEER 17 138 137 14 14 12 143 M5
TEST COZE 103 A3 183 13 mﬁ 1163 11103 11153 1118 3
DAY (julian) 5322 5%2 532 932 532 G4 W2 S22 W2
;}:{% tailitary) 15492'; 164933 xmsf 144949 15494? 1«94? xms; msug 1550?
TYPE FUEL CONDFZ CONDF2 CONDFZ CONDFZ CONDFZ CONOFZ COMDF2 CONDF2 CONDF2
Bsﬁglﬁ?émm S {rpm) ] ) 498 4 753 5
inel.)
TORQUE 2 S T S AP A IR TV B A I &
PORER (iy) ) K 4 -10.2 B4 24 2.8 237 1S
SHOKE CRACITY [¥i] Rl 1 J B K4 33 27 T3 23
TEMPERATIRE PARAMETERS {(deg.c)
CODLANT IN -1 - -9 - - -8 -3 ' )
COOLAT DUT - 1 1 1 1 1 2 3 4
OIL SIMP 5 5 5 5 7 7 g § 9
OIL CALLERY 5 5 5 ] b 4 e & b
INTAE AIR -+ -3 -4 -4 -3 3 2 -2 -2
(ELL AMBIENT 3 -3 ~; -3 -3 -3 ] -
BDOST B4 TRNER COOLER - ~{ - 2 13 14 17 18
MOST AF TMMER COOLER -4 - 4 -t 2 5 7 9
FUEL IN i 8 - -4 1 t
T 15 ! 1 4 2 B 8B B
9 Liv
EXHAUST 43 - 1 2% B Bs 2% g7
EXHAUIST 24 1 1 101 2 M A 7
15 { 2 U5 A9 b4 B 248
ST 34 1 3 ik 85 e I 3y
EXHAUST STACK - - - -l 5% 151 {73 18 199
5§L © PATHE su) 1.6 <17 -6 ~L.7 30 G665 1.0 1830 2439 .
i el 13 =1, =1, “l. . » » 0 .
REL u%a) 7.2 %4 W0 BLl 85 1LY 1127 124 a7
COLD START TEST @ 0 DEGREES C
RUN MUNBER w147 12 156 151 12 153 154
TEST £ODE L MY 1T fIRT M0 103 M1A T (N3 183 M3
baY (iuma) 322 532 92 N2 bX! 3322
;}1& {nilitary) 15501: u.m]s msnz; uma? msu‘; usnai's lbﬁM‘l msu? 155:511
TYPE FUEL CONDF2 CONDF2 CONDF2 COMDF2 CONDF2 CONDF2 COMDF2 CONDFR CONDF2
ENGTHE PARAETERS
ENDINE SPEED (2;» 3. 17 A5 8 847 5% 1 | 8
;na (( “lg g.z Eg AZ.S .8 4:1‘:74 3;.2 1.;" % g
SNOKE (PACTTY (2 aig 1.1 Z?; ?2 1.2 5 1 " ]
TEMPERATURE PARANETENS (deg.c)
COOLANT IN i ; 2 3 3 4 5 5 x5
COOLANT 0UT 5 8 g 8 8 9 i 8
r 1 11 12 12 12 12 12 12 12
Y ? 7 ] ] 1§ 1§ 1 1l 9
INTAE AIR 1 -5 -1 - -8 8 1 ' i
IENT -2 - 2 - -1 -1 -1 4 -1
300ST B4 INMER COLLER 2 17 13 1 9 f g 8 ]
PRI R L [ R N S
BHAUST #1 24 219 11 W 138 135 1 17 104
EXHAIST 32 7 M 9 13 126 1210 58 9%
EXHAUST #3 FEC O 7 IR 7 N v N ¢ R 1Y B | |1 8
EXHAUST #4 gm 29 16 153 150 14 1 {16 113
Y 69 162 143 137 132 W08 105 102
EXWAIST 85 NS B 175 143 158 47 123 117 113
EXHAUST STACK 1 7 1% 5 121 s 103 ® 9
PRESSURE PARANETERS
DIL {ipa) 2963 32,8 328.8 3179 53 1.8 2.9 187,01 1250
FUEL (hpa} 113.4  118.5 912 1.8 1802 1055 55.0 934
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=xsd  SYNFUEL PROJECT 43-8538 TEST RESULTS ®aax
COLD START TEST 8 & DERREES €
RUN NUMBER »n Jog 391 392 393 394 1K 9%
TEST COBE .. 12101 12181 t2101 12101 12101 {210t 1214 1 1210 %
DAY . {julian) 9 5329 8I29 5329 9129  512% B 537?3
;’I’%E (niiitary)’ 949!{ 9492113 94?3? 949319 9494% 9494? 9 ! 4 4
TYPE FUEL GHALE SHALE SHALE SHALE SHMF SHAMLE GSHALE SHALE
g’gnl& EPM&ED 5 {ron) 594 332 2337 2K §27 786
- =1
TR (‘l‘(gl?i; - -4 -199.5 153.3 !ggg 113.5 .'Jg.l 4_.1!.6
SME DPACITY oo 4 EF % BT %P ST
TENPERATIRE PARAMETERS (deg.c)
COTLANT 1N ! -1 -1 -1 -1 -1 = g
COOLANT - -1 -1 -1 ] 1
pIL Sing - -] -1 -2 ~1 - [ 1
OIL GALLERY - -1 -1 -1 -1 -1 -{ -1
INIAKE AIR E -1 -1 -3 -4 -4 -4 -4
St o TR ConER 304 03 3 0% g 503
BOOST AF INMER COOLER - -1 -1 -1 3 4 s
FUEL IN -f. -1 -1 -1 2% -5 - =2
EXRAUST # - -1 -1 219 2h 178
EXHMIST 42 -l . -1 ~1 e 242 249 i7n 147
mm!m 3 = -1 -1 243 255 169 145
Ear 1 3 4 8 4 gﬂ% I8 B
EXRMIST - -1 -1 23 296 24 15 87
EXHAUST TN -} -4 -4 125 135 172 130 18
PRESSURE PARAMETERS ' )
3) ] -2 -9 180 556 1B 138.7 166.8
(ipa) 2.3 .3 13.7 Q11,6 (12,2 148,37 191.9 171.6

COLD START TEST @ § DEGREES C

RUN HUNBER T OOW A ANt 402 A A4 &5
TEST CODE C1Et 1201 12001 1281 12001 12101 1281 12101
DAY (julian) 5329 9329 53 oS30 539 519 SE9 539
TN ilizeey) 503 9507 G501 SSA15 N9 A3 9597 eaMl
PHAS 1 1 1 { 9 gl
TVPE FUEL SIE SHALE SHALE OHALE  SWALE
mm ( 41 43-& 10-4 --L -16 -cb '.a -la
OVER W 3h 26 -8 8 02 2 4o
SIE OPACITY i3 SR % S S S T TR B S
TEXPERATIRE PARGNETERS (deg.c) -
COLANT i S S R S S T S T
COOLANT OUT S S S -
Q1L TALLERY 4 1 3 i i | ) |
INTME AIR 5 5 -5 5 5 & 5 -5
amar 2 2 I I A4 J 3 3
RORT aF TR Coner SR . S S SR
FEL IN 2 @ 2 4 - 4
EXART 15 H oM BB % % #
EXHAUST #3 M 31 18 u3s W @ 4 q
EXHAST 84 B3 g 145 112 19 16 102
EhasT & B o og B B o5 k3
EXHALST STACK f B 9 % ¥ 9 T4
PRESSURE PARANETERS
01l pa) 288 2553 2.0 1922 1S5.6 1315 145 9.4
(hpa) 1. D18 129 962 933 3 .7 913

—



waae  SYNFUEL PRBJ'ECT 03-8538
COLD START TEST @ 0 DEGREES C
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TEST RESULTS senx

RUN B A7 A 409 A 411 M2 M3 4
TEST CO0E o 12102 12182 12102 12102 12002 1282 1200 2 1248 2
DAY {juliam) 5329 5307 539 539 519 519 539 519
e ilitzey) 137 5 1SN (@y WER R 78 17 1M
TYPE FUEL SHALE SHALE SPALE SHALE SHME SHME SWAE SHALE
ENCINE PARAMETERS
ENCIHE 5P rom) -1 1 -4 2319 ZM3 Mg 2 85k
-8 3.4 35 -Lb &9 650 B4 B5 322
POME W : 270 21 25 18R 2y
SHINE [PACITY ¢4 BN . 4 HE L7 aE sz 3
TEINERATLRE PARRETERS (deg.c)
CODLANT IN 4 4 4 e e 4 1 2
& R B i 1 2 3
4 1 4 - i 1 2 3
? N!i R N = R R S T
Em - 4 4 -2 - -4 4 -4
L .
S0LET B4 THAER COOLER S T no 15 72
BIIST & Tioek cones = R S S 2 5 1 7
B 1 SR S BT ST B 7S QT B T
EXHAIST 42 4 - - IS s 24 A7 (Sh
AIST § 4 - 19 M M B/ IR
ST #4 4 -1 -1 142 P8 %7 %% 1
O = T - I R
EXHAUST 5 S R S N G~ - S - I
EXHAUST STACK 4+ RO jom IR
FRESSURE PARAMETERS
DL ) b b b 124 783 M2 M2 234
FUEL (ipa) 56,5 5.5 S5 158 1147 159 461 B2
COLD START TEST § § DEGREES C
RUN MUNBER Ah M7 MB M9 43 4 4R Al
TEST CO0E L. 12182 12102 12182 1210 2 1210 2 1210 2 12102 1218 2
DAY (jolian) 529 59 59 5y Emw 59 Sy 5w
T nilitary) 12753 1328 ] 132§ 3R] 13818 130823 1325 132629
TYPE FUEL SWME SHALE SHME SHALE SHALE SWALE SHMLE SRALE
ENCINE, PARAHETERS -
ENCINE PEED © (epw) 816 )} -1 -1 1 1 4 A
IO O 3 N2 -4k 39 3% 3.8 3.8 38
] mw 29 0 4. a4 a8
SHOKE DPACTTY ¢4 B B S R N I I
TEWERATURE PARAMETERS {(deq.c)
2 3 3 3 3 31 1 3
iy S R B 1 3 E
Sl Y R S S 'S T
OLL CALLERY 2 31 1 3 2 2 1 |
INTALE AR 4 45 5 5 5 5 5 5
CELL AMBIENT 2 2 2 3 3 3 3 4
BOOST EX THIER CODLER 5 5 5 5 5 5§ 5
BOST AF THHER COOLER I TR 3 A
FLEL T - N S N R S W
B M2 o1 M1 e 10 % W
" B4 Wy w2 % 0B # 0 9%
EXHST 43 2 12 W ¥ B %0 o 8%
EXHAIST &% 3 12 uz oy W5 o1 % %
UST &5 3 fF w3 % $H 9 8 8
72 M7 12 126 120 14 W1 e
BXAT Shack M3 M2 % 9 B 8 B 7
PRESSRE PARAMETERS
on (hpa) 2929 295.0 2095 1S1.B 1129 908 B8 73.0
FUEL (kpa) 175.2 1367 9.6 936 953 .7 M3 9




=aze SYNFUEL PROJECT 03-8528
COLD START TESY B O DEGRESJCC B3

RUN NUMBER 33 53k
TEST CODE o 1181 13191
Ay {julian) 5531 5X
TIME (military) 9188 91812
PHASE { 1
TPEFUEL TARSAH TARSAN
BGlE S w2 -2
(L) - -
TOROLE i B B
(K@) o | -8
SHOKE OPACITY 4 t4] A .4
TEMPERATURE PARAMETERS (deg.c)
COOLANT IN -2 -2
:11 -2 -4
OIL Suxp ~3 -3
OIL GALLERY -3 -3
INTBKE AIR i 1
CELL AMBIENT { 1
DOOST B4 INMER COMER -{ -1
BOOST AF IMNER CODLER -1 “1
FUEL 1IN “ -1
EXHAUST # -t -1
EXHAUST 42 -4 ~{
EXHAUST 43 -2 -2
EXAST #4 -2 -2
EXHAUST 43 ~2 -2
EXHAUST -1 -1
EXHAUST STACK ] ]
PRESSURE PARANETERS
(1)18 (kpa) -9 -8
(ipa) 4.0 45.8
COLD START TEST £ # DECREES C
RUN MINBER 1) 13
TEST COBE . 131 13188
W
mlitar
PHASE d 1 !
TIPE FUEL TARSAH  TARSAH
ENEINE PARAMETERS
ENGINE SPEED {rpr) 2318 2321
TORGUE { 24 681
PIRER (W 17.3 .18.1
SNIKE 0PACTTY (2) 2.7 154
TENPERATIRE PARAMETERS (deg.c)
COULANT 1IN -1 -1
ouT ) 1
(L SUP -2 -2
NIL CALLERY -2 -2
o it .
b BA IKHER COOLER 18- 23
300ST AF TNNER COOLER 2 ]
=, ;3
LXHHIST. 2 g 272
(XHAUST § a7 &
EXBAUIST ;4 22 %%%
gxmff QE %zg 181
EXHAUST STACK n 17
PRESSURE PARANETERS
oIL tpa) 142.9 185.0
FUEL {kpa) 17,2 187,34

116

TEST RESULTS wnxx

a5 5 937 93
1318 1 13101 1310 1 1310 1
533 5331

1 1
ety oy sl oty
TERSAN TARSM TARSAN TARSAM
2 145 12 35U
1.7 2% 8.4 &l
S = X N N
4 Bd w9 wD
2 2 2 2
I I
3 3 3 4
3 3 3 4
S 1
t 11
= |
R S
e T ™ S
1 4 &5 =
O S B
2 2 1 %
2 2 1 M
2 -3 18 W
4 4 & w
(R TR § G
-8 -lp - 1.2
B &3 34 1003
S SIS S5y
12101 1201 1] 1
S0 = 5 ST
e fitsh SEH A2
TAZSA TARSAH TARSAN TARSAMN
3 M 19 e
5.5 £S5 Wh 4.9
6.1 .4 5.2 2.2
AR T S o
4t 1 2
2 2 3 1
= U
2 2 -2 -
1 1 1 2
1 1 1 1
Z 7 2 1
7 B 10 9
2 2 .2 =2
oW o5 2
#m om m In
I M 173
U | m 1|
W OW B 1%
1 M % 7%
1w MW 1A W
245 289 WA 7.3
6.2 @B 19%.3 184.7
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-0
-
Ma
—asa

-y
B

B
ohead

~oh:

S48
o
patl ;5
TAlSAN

e

—-NH
OO ORI

. ®»

N@EmNaN»N

HIFEEER

= Cof
-

8=
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wisx  SYNFUEL PROJECT 03-8538  TEST RESULTS wwex
COLD START TEST B 0 DEGREES C

RUN MIMBER 51 552 553 55 55 5% 57 $8 5%
TEST COIE C. o MMV2 13102 (3103 1302 3@ 2 132 1302 132 i
DaY ( vlian} 53 5331 2331 5431 533 5331 5331 5331 5331
e ilitary) 095 10 09K 1 M 10952 10955 W9 LTS wiby
TPE FURL TARSAN TARSAN TARSAN TARSAH TARSAN TARSAN TAESAM TARSAM TARSAN
ENGINE PARANETERS
ENGINE SPEED (om) -1 -1 -1 3 W 7oA 589 1158 230
TBE VE (1) -7 -8 ~1.6 ~126.3 7.9 2.3 %1 3.4 81.6
P | 7). SN S T SR S 3 S 0 B . S -
SKIKE CPACITY m 4 8 el Wb WE %9 ®E 1%
TEMFERATIRE PARAMETERS {deg.c) .
COOLANT N Ty a3 a3 03 a4 a2 e -
COOLANT QuT -3 -1 -1 -1 -] - -1 -8 [}
OIL SHp \ 1 1 1 2 2 32 2 2
OIL ALLERY 1 1 1 1 1 i 8 . i
INTAKE aIR S . U L U D S
CELL AMBIENT 4 4 4 -4 4 -4 - -4
EOOST B4 INNER CODLER 2 2 2 2 2 = 4 ? 5
BOGST AF INNER COOLER 2 4 2 4 B3 & 3 2 4
FUEL TN 4 2 2 3 3 3 F 5 3
BHAUST 11 I . A D I T T 5
EXHAUST 82 4 - § 19 8 g 198 24y
EXHAUST 33 -1 =i -1 3 17 49 78 b1 240
T 4 4 4 g 32 s I 143 248
EXHALST 5 R - B . - - T
EXHMST # B #1513y 198 I
EXHAUST STACK 2 2 2 R B 5 154
PRESSURE PARANETERS
oI pa) 20 20 28 21 127 B8 652 8h4 1204
FUEL lpa) 72 W2 752 7 (154 121 124 1158 1987
CELD STARY TEST 8 # DECREES ¢
RUN NUNBER S SM Se2  SA3 SeA S5 Sk 567 SR
TEST CODE L 13Ba 1mb2 102 1302 1302 130 2 1308 13182 1nE 2
DAY Guliam 81 5@ sm o smrooml aml o Smi sl
e talirar) 0012 1S 10l a0t LU U BT R
WEREL - TARSAN TARGAN TARGAN TARSAM TARSAN TARSAN TANSAN TARSAN TARSAN
ENGINE PARANETERS
ENCINE SPEED (ram) 22 ZM5 234 230 2m5 2N8 2159 1217 67
TORQUE W) K5 E6.2 EA7  eha 8O B3 B3 Md a9
i3] @) 163 163 163 164 11 159 148 4h 2.4
SHWE OPACITY ) 9 Wb 88 7.9 &3 bb 1.4 18 9
TEPERATIRE PARAMETERS (deg.c)
COBLANT IN 4 - 1 1 2 3 3 X 5
§o0LANT T i 2 2 3 i 3 5 b 7
1L P . 2 i i 5 5 b 7 g 8
OIL GALLERY 1 1 2 2 3 3 3 4 5
INTAE AIR 4 - 8 0 1 i i h i
ABLENT e i ! i 0 1
B4 INNER COOLER 18 ai 22 23 24 24 23 21 17
HOST 4 TNHER CORLER ;S § A U [ O B - B |
Ue IH 2 2 -2 4 3 2 a4 g -
UST 41 s T oI} 3| O} OTW 18 2 183
T 42 Z9 M/ \E 24 W 4 197 5
EXHAUST 33 2129 32 3g1 0 96 4 245 i
EXHAUST #4 e 320 320 121 119 317 315 217 172
BUAET 35 W O3 T oIm W I\ ™ 17
ST 4 xR B S (- T/ A (TR - N A
EXHAUST STACK 182 19 202 205 ek 286 206 168 143
PRESSURE PARAETERS
oL (pe) 175.2 2107 253.4 2944 3220 IT.0 0.4 357.5 403
(kpa}  188,2  110.1 110.3 110.8 1187 112.8 142.3 197.3 186.5
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®¥M SYNFUEL PROJECT 03-853B  TEST RESULTS waax
COLD START TEST 8 0 DEGREES ©

RUN NUMBER 732 753 L] 7% 796 757 758 759 260
TEST CODE _ 181 1181 iaidd 18101 14101 16101 1601 16101 1181
DAY Gelin)  ME0 WE M G 6 SRS R b e
e tilitar) 1eSerh Gy SRl 1SN we D 10 Sl e
TYFE FUEL SEDS STIEDS SUEDS SAEDS STEEDS S7%DS SUEDS SPAENS STIEDS
TORGUE R 74 74 -2 w33 w2 Wy BT b
POVER () ] .0 0 9 =0 N -1 -0 =1
SHIKE CPACITY - Y W B T 5 ROV SV BT I SRTYR SRRTT
TENPERATIRE PARMHETERS {deg.c) '
COOLANT I R
COILANT QT 2 ; 3 3 1 1 @
O1L Sl § & 3 5 3 2 3 3
0IL CALLERY S GRS
bed 3444343 4 3
SGOST B4 DRNER COOLER S T T
T & INNER COOLER 4 - e e B
i e e . N T
usT 1 - S ST B S |
42 : ioon A %
EXHALST 43 4 & B 1
EHAIST £ T w7 B B4
s B ! 1w oz =z 9
EXHAUST STACK ; S T T B
DL RCPRNETES ) 03 13 13 12 L2 L3 45 127
I L » L3 s ¢ a . 1] [}
FUEL o a3 42 g3 Ad A 4 & BRI #3

RUN MUABER 761 %2 63 M TS . TE6 . 767 B 769
TEST COBE O et 81 16181 16101 81 15101 1a8 8 16101 te1d 1
DA ST N« B BB - G -
T wilitirg) 16547 165243 16349 163852 165255 16328 16T 16383 1058
TYPE FURL STIEDS STZEDS STZEDS SVREDS STZENS SVEEDS SONEDS SVZENS SVREDS
ENGINE PARANETERS .
BINE SPEED w9 3 & 1 omMs oW 7 & W
TORGUE (-K) 3.4 87 83 BF B7 81 79 93 1.4
w "1 8 . % S S!S R
SHOKE GPACITY 2 W03 9.6 1002 100.3 103 10003 143 1003 10003
TENPERATURE PARAMETERS {deg.c)
COOLANT I i 1 1 1 1 { 11
COOLANT (T 1 2 2 1 2 2 2 2 2
OIL Sk 3 5 3 3 2 2 3 3
DIL GALLERY 1 1 1 1 2 ? 2 2
INTAKE AIR 3 -3 -4 -4 4 - 5 5 5
CALL AMBIENT 2 2 2 =2 2 -3 3
EGOST B4 IHNER COILER 4 -0 4 E . .
AF TNHER CODLER B B I R T T I
N R T - S
EXHAUST §1 - R B! b B0 0§l
EXHRIST #2 85 9 $ 3 9 7 8 8
8 Z p 2 o3 o4 £ & B X
i
“ ¥ % ¥ B 8 B & 5 #
EXHAUST 4 8 5 3 8 8 10 M 1% 2%
EXHAUST STACK 18 2 @ % 3 W % 3
PRESSURE PARAMETERS
oIL a)  &h4 BS54 185.9 1266 1463 1651 1624 200.0 2153
FURL flga) 102.4 1027 199.2 3115 1123 11303 136 1145 1150




e SYNFUEL PROJECT 93-8538
COLD START TEST & 0 DEGREES C

RUN NUHBER m 7 m 73 774 73
TEST CODE . 1610 1 1618 1 1610 ) 16101 1s10 % 1610 l
DAY { it_llun) 4023 K023 60T 6023 5023 4037
;&EEE {atlitary) 16531} 16531? 16‘531{ 165329 16.‘)'52? 16532%
TYPE FUEL S7IEDS S7IEDS S7IEDS STXEDS SVREDS S7IEDS
ENGINE PARAMETERS
ENGINE SPEED (l“‘pn) 335 242 129 4y I3 289
TORQUE (N-#) .6 10,0 10, 8 10.6 8.6 9.2
POUER (Ku) .3 3 A .4 3
SHOKE OPACITY (D) 1003 100.3 100.3 0.3 1183 0.3
TEH’ERMURE PARAMETERS (deq.c)
2 2 2 2 2 2
EUDLHNT UUT 2 2 Z 2 2 2
1L 5l 3 K| 3 3 3 3
CIL GALLERY 3 3 3 3 3 3
INTAKE I -5 5 -5 -3 -3 -3
(ELL AMBIENT -3 -3 -3 -1 -3 -3
BOOST B4 INHER €aoLEy -1 -1 -1 -1 -1 -1
BOOST AF INNER COOLER -0 -0 -0 -0 -0 =0
I -1 -1 -1 -1 =1 |
EXHAUST 41 b4 &4 &6 48 7 &b
EXHAUST 42 65 90 73 98 8 102
EXHAUST 43 a3 99 38 b1 :
EXHAUST #4 7 99 74 78 10l 10
EXHAUST 35 7 7 E] 90 9
EXHAUST #b 32 32 B 27 39 k|
EXHAUST 8STACK L 2 43 44 47 48
PREGSURE PARAMETERS
O1L (rpa) 228,56 2405 251.1 2h0.4 207.7 2734
FUEL (pa) 1014 90.2 Bl A0 8.8 H2d
COLD START TEST @ 8 DEGREES [
RUN NUMBER 779 780 781 782 781 784
TEST CODE .. 16101 16101 15101 16161 16101 1410 1
bay {julian) 4021 402 8023 6033 h023  AfeR
giglgEE {military) 16533? 16534;.‘ 16554? 1653418 16535‘1 165353
TYPE FUEL S7ZEDS S7MEDS S7AEDS S7XEDS STIEDS 57ZEDS
ENGINE PARAMETERS
ENGINE SPEED {ram) 764 818 ByS %26 979 1023
TARGLE -f) -19.2 2.3 194 19.5 2.7 24 6
POUER 1) 1.9 1.8 1.8 1.9 21
SMOKE DPACITY () 100.3 180.4 1004 1003 1O0.S 1I0.4
TENFERATURE PARAMETERS {dag.c)
COOLANT IN 3 3 3 3 3 4
OOLANT 3 3 3 4 4 3
0IL su4p 3 3 3 3 3 3
IL G Y 3 3 3 3 3 3
INTAKE AIR -9 -4 -4 -4 -4 -4
CELL ANBIENT 3 -3 -3 -3 -3 -3
BOOST B4 INNER COOLER -1 -1 -1 -1 -1 -1
BOOST AF INNER COOLER -1 -0 ~0 -0 i 8
FUEL IN -1 -1 -1 -1 -1 -1
EXHALST #1 183 118 132 143 111 147
EXHAUST #2 128 144 133 166 183 199
EXHAUST 43 103 14 122 124 136
EXHAUST #4 134 161 148 170 183 189
EXHAUST 35 117 a7 136 i1 160 172
EXHAUST #6 &4 o 43 34 2b a2
EXHAUST STACK 13 7 8% bA 9 197
PRESSURE PARAMETERS
0IL (kpa) 2944 299.8 334.8 303.7 39 6.
FUEL {kpa) 458 860 625 7.1 745 8.8
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TEST RESULTS #wxx

M3 I 7
i3 ¥ ok
44 1A
M3 104 1003
2 2 1
Zz 2 2
3 I3
1 3 3
S
= S
O S
I T
o S B
7 2
e w12
65 A 75
9 103 14
97 % 106

85 b

785 7 787
156101 1610 1 1410 1
1} 40 5023
165304 16535‘]7 1634 12
S7TIEDS S72EDS  STXEDS
1106 1078 13103
2.3 208 2A.2
2.b 2.3 %.4
1.4 1004 1003
4 4 9

a 3 3

4 ] 4

3 3 3

-4 -3 -3

~3 =3 -3

-0 -0 ]

1 ] 1

-1 -1 -1
145 143 146
218 223 a3




¥t SYRFUEL PROJEET D3-B538
COLD START TEST @ 0 DEGREES C

RUN HUKBER 769
TEST CODE Rl tadt
2AY (jolian) 6023  BUZ3
T ilivary) 4SES 134 ¢
TVE FUEL STEDS STREDS
FNGIIE RIS W 12l

I'DA
TORGUE em U8 RBY
POHER aWy  2b 2B
SKOKE QPACITY O 1063 w3
TENPERATIRE. PARAMETERS (deg.c)
ST iy T
OLL SiHP i
OIL. GALLERY 3 1
INTAKE 8TR 3 4
TELL ANBIENT 303
SO0ST B4 TNNER COOLER Pl
B00ST AF THMER COULER i 2
FIGL TN 4 -
T 4 =
ERASl 3
EXHALST 13 v
EXEAUST # T
EXHAUST 15 T G
EXHAUST 34 T
STACK 12 12
PRESSIRE PARRETERS
oIL (kpa) 330,7 33.%7
(ba) 188 TI%E
COLD START TEST @ § DEGREES ©
RUN RINBER ®m M
TEST CODE 101 ey
e (Ll 188 1605
Allltary
PHASE Py
TVPE FUL STIEDS . STEEDS
ENGINE PARANETERS .
ENGINE SPEED o) 17T UM
TORQUE P @I e
i @ a3 i
SKOKE QPACITY @ 53 1%
TERPERATURE PARAMETERS (deg.c)
COOLANT 1 BE ey
EOULANT n o2
1L S0 g g
0L EALLERY 1§
INTAKE ATR 4 A
LELL ANBIENT 2 2
BOGST B4 TR COOLER 3 13
BIOST 6 INAEX CO0LE T
Bt o1 ™o
EXHALST #2 32 2
BUART 13 % G
EXRALST B

. DHAUET 5 W 5
EXHAST 4 _ T
EXHAUST STACK 1% 16k
PRESSIZE PARAMEYERS
ol () 1.8 2.5

Upa: 15,5 1763

120

TEST RESULTS #xax

e U B
18101 18101 16101 18:f 1
8023 4023 4023 402
WEI] S 14AT7 1650
STZEDS STEDS SVEEDS STEEDS
203 a1z @ 2
71 a4z B Y
8.9 107 831 83
WS M1 55 Al
) 3 4 3
7 7 8 3
¥ 5 5 3
i3 3 3
4 3 2 2
X 2 2
1 4 7 9
2 4 7 3
Y N T
197 22 M3 u8
B I} W I
189 2 19 175
20 3 3b 363
d I W I
78 140 9B %
#0199
58 339 IS.b 322
9.5 TRE B2 1S
99 803 801 @n2
1101 16101 1610 1 1610 1
8023 4023  pl23 6023
16457 t6at4] 16593 165uds
STEEDS STEDS STZEDS S7ZEDS
B1 864 Bts 87
B3 165 17.0 17.6
705 L5 1
L5013 15 I3
B 9 9 8
I
& 7 7 B
SO B B
R S S
TR T I SR
3 18 12 12
o I T B |
204 191 182 195
a1 il 1
BS 2 98 I3
A5 191 18 17
B2 18 17 1a
W 5 4 7
M8 2 137 13
The MLS TE B2
166.1 162.3 186.7 147.5

794
1518 1
5023
1!:542%
S7IEDS

R3ca

i

| I el L)
3 2 < PRI L0~ ot

380

793

*

— b

o= A
/] —
uv;g 311'-'30 COSA e ama =i ryyih g &

—
(%3



wxs GYRFUSL PROJECT (3-853B
COLD START TEST @ 0 DEGREES C
RUH_NUNBER Boé 807
TEST CODE 101 18184

Y {{a_lian) a024 4024
TIHE (ailitary) 85145 85148
PHASE 1 1
TYPE FUEL S7(EDS STYEDS
ENGINE PORAMETERS
ENGINE SPEED ({‘pn) - -1
ﬂ =) =47 =47
{(X¥) N N]
SHUKE OPACITY {0 7 7
TEHPERATLRE PARAMETERS (deg.c}

CCOLANT Ik -1 1
COOLANT DUT -0 H
OIL SiMp -1 -1

0IL GALLERY -1 -1
INTEKE AIR -2 -2
CELL AMBIENT -1 -1
BOOST B4 INNER COOLER ¢ (]
BOOST AF DINER CGOLER -0 -3
FUR. IN b | -0

UST $1 -0 -0
UST 32 -4 -0
EXHAUST 43 =0 -0
EXHAUST $3 -1 -B
EXHAUST 45 -0 -0

XHAUST 86 -{ -
EXHAUST STACK 0 (]
PRESSURE PARAHETERS
1)1} ‘ .kpa) =7 -7
FIEL ‘ {xpa) 82.4 407

COLD START TEST @ # DEGREES [

Rili NUMBER B3

TE5T LORE . 1610 1 1610 1
Ay {julian) 8024 4024
TIE . (niiitary) B5212 B5216
PHASE 1 1
TYPE FLEL STEDS S7UEDS
EIEIE ST o g

I'pM

TGt o st sl
P [1{3] -0 0
SHOKE {PACITY () 1005 130.5
B'T?‘PERATUI}E PARAMETERS (deg.c) '
COOLANT OUT ! 1
0L sudp - -1
011 GALLERY - -1
INTAKE AIR -4 -4
CELL AMBIENT -3 -3
BOOST B4 INMER COGLER -1 -0
BOOST AF INRER COGLER -1 -1
FUEL IN -1 -4
EXHAUST #1 a2 32
EXHAUST 42 kvl 2
EXHAUST #3 el 29
EXHAUST #4 3 45
EXHAUST 15 3 3
EXHAUST 46 7 13
EXHAUST STACK 1 17
PRESSURE PARAMETERS

01 (ma) 224 414
FUEL {kpa) 745 SY.D
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TEST RESULTS wxxx

aca 809 8i0
1101 16101 1818 1

6024 6024 4
851511 8515; 83157
S7EEDS S7LEDS S7AEDS

S 4
-7 -b1 -223
N I BN
-2 b A8
1 ! !

1 ! 1
e
S S
2 3 3
-1 -l -2

| 0

S I B
-2 - -p

P - g

-4 - -q
B B
4 - 1
B B
-0 - -0

3 ;
=7 7 -8
2.3 h 839

217  B18 819
1680 1 1610 1 1518 1
6134 4024
§3219 65222 55245

i 1 1
STEDS S7ZEDS STAEDS
1 N
-19.3 24 1
1005 190.6 100’5
0 3
1 1
4 - -1
303 3
% TR S |
- - -8
-l1 -’ -11
72N - B
A4 5t 54
% U/ 0T
50 & 3%
noy Ly,
1 19
8 2

8.7 8.0 334
102.3 105.6 18,3

829
1618 1
6024
552213
S7iEDS

7
14.9
100.4

g12
1610 1
6024
g% 3

1
STEDS

-125b
B
” 1] B

821
uh
852311
WEDS

gaz
18101
8024
852]?
STIEDS
17
14.5

.0
0.5




saax  SYNFUEL PROJECT 93-8538
COLD START TEST 8 0 DEGREES C

RUM NONBER 824 g5
TEST CODE . 1610 1 1610 1
giqlun) £824 4022
TIE {nmllitary) 83241 63244
PHASE 1 1
TYPE FUEL S7:EDS  S7YEDS
ENGINE PARAMETERS -
ENGINE SPEED (Elpn) 3 144
TORQUE (=) 16,3 13,7
PORER [ ) N .2
SHOKE GPACITY (1) 130.6 108.8
TEIPERATURE PARAMETERS (deg.c)
COMANT IR 1 i
COOLANT OuT 1 1
NP - -4
JIL SALLERY -1 -1
INTAXE AIR -4
CELL AMBIENT =3 =3
BOOST BA INKER COOLER -~ -1
BOOST AF INNER COGLER -1 -1
FUEL IN b I |
MST #1 &5 o
T §2 77 78
EXHAUST 13 58 88
EXHAUST #4 n 83
EXHAUST 45 &2 48
1) o b5
EXHAUST STACK kY

PRESSURE PARARETERS
BIL 3 .
tkpa) 95.8 85.0

LOLD START TEST @ 6 DEGREES C
RUM NUNEER
TEST

()13 . 1610 1 16101
DAY {julian} 6324 6024
TIME {silitary) B3310- BS313
PHASE <1 1
TYPE FUEL STEDS S7AEDS
ENGINE PARAMETERS
ENGINE SPEED {rpn) J22 389
TGRSR {4=H} 9.9 1727
P (W) -5 |
SHOXE OPACITY (7} 108,86 100.6
TEHPERATURE PARAMETERS (d29.2)
COOLAHT I RE L,
COOLANT QUT 1 t
QIL SuMp -2 -4
OIL GALLERY -1 - -
INIAKE AIR -3 -3
CELL AMBIENY -2 -2
BOOST B4 INNER COILER -1 -1
BODST AF IMMER COOLER -1 -1
FUEL 1IN -1 -1
EXHAUST 41 &9 7
EXHAUST 42 . m 1y
EXHAUST #3 81 43
EXHAUST #4 1% 105
EXHAUST 45 92
EXHAUST 5 Y] n
EXHAUST STACK 32 54
PRESSURE PARAKETERS
gL hha) 2717 278.1
FUEL (tpa) 4.8 483

122

—

TEST RESULTS mxax

g26 - 827 g28 827
1613 1 1630 1 16131 181l 1
4024 6027  afidc  Af24
852417 6525? BSES? BSES{;
STUEDS GSTREDS S7UEDS S7IEDS
313 118 353 2!
154 185 172 1§

. .2 .b
10.6 100.6 - 10,6 300,

1 1 1
-1 <0 -0 -0
-1 -1 -1 -1

T B S|
T B S
U T
8 B 0B 47
Bl 8 92 9%
® & 05
i5 B %5 9

835 B 837 818
16101 16101 18101 16101
6024  A024 602K pl2
ESKI? Bﬁlg 553213 :
STIEDS S7UEDS STUEDS S7XEDS

3 2 WS I\
22 17,4 164 169

b7 4 b
1062 100.6 120.6 100.6

76 83 ] 84
187 105 105 165
o9 53 94 a7
189 109 114 114
] 98 99 100

81 84 7B 72

! 55 =1 7
232.0 283.8 287.1 23%.¢0
0.6 &8 7.9 W2

830
1610 1
6024
8525;?

372ED5

387

8x 832
1610 % 1Bi0 1
h024 4024 .
smf m{,
STIELS STIEDS
27 14
:s.g 1
10928 120,
2
i
- -0
- -1
- -3
~ -1
- ..1
g -1
i
95 95
08
106 9%
£ 20
259.9  24b.
&0. 7.1
B3 Bal
16161 1610 1
5024 4024
am% nsn;s
571 S7TEDS
73% 827
#7 M®B.5
2.2 3
10006 100.5
3 1
1 2
g !
3 3
2 -2
T -1
-1 -1
o
7o
132 146
% 106
150 188
24 133
7% 7
7”8l
2971 313
75 6
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waxx  SYNFUEL PREJECT 03-B538 TEST RESULTS zaex
COLD START TEST 8 0 DEGREES €

AU NUNGER M2 M3 B4 BaS  Bap
TEST CODE 16181 1601 18101 18131 16101
DAY (julin) 8024 6024  Gl24  b0M 6024
e (ilitary) G503 e B BT 583D
TYPE FUEL STEDS SPEDS STEDS SVEDS STEDS
ENGINE PARAMETERS
ENGINE SPEED o 871 9% a5 w7
; GFH) 87 aE7 W7 Wb A
POLER o 26 2.8 11 3 39
SHCKE UPACITY (W 106 1066 1036 WA 10005
TEMPERATIRE. PARAHETERS (deg.c)
CODLANT IH 103 4 4
EOOLANT CUT : 2 3 3 4
OIL Surp S T N
CALLERY = IR T B B
INTAKZ ATR 2 2 -2 2 -2
CELL AWBIENT % 2 2 -3 -
BOOST B4 KARR COOLER o S S S S
BIOST & TRNER COCLER SO T e
FUEL IN -1 =t -1 -1 -1
EXHAUST 4 =BT B N V- T
EXRAUST 42 i 81 19 28 212
EXHAUST 43 2 18 1% 1y 8
EXHAUST 4 2 174 1% 183 195
XHAUST 45 (T TR i75 163
T 4 2B &
EXHAUST STACK % % W5
PRESSURE PARAETERS
0iL (a) 3055 3097 336 373 39
(pa) 703 "Ea7 789 688 107.2
COLD START TEST @ 4 DEGREES C
RUN MMBER 2 g% B4
TEST COD o M1 1B0T 16131 1801 16101
DAY Gjolian) ~ &i24 6028 024 G024 4024
Jue Ceilitiry) G B G B AT
TIPE FUEL STEDS STEDS STEDS STREDS STEEDS
ENCINE PARAHETERS
ENEINE SPEED (e IR W U L R 1L
TIRRUE G- @B 375 g 518 503
O aw  Ths e e i3 22
SHOKE OPACITY @ M0 Q85 S 472 360
TEMPERATLRE PARRMETERS (deg.c)
COOLANT 1N 55 4
EO0LAHT QUT S S T T
ot Bl S S S B
INTWE TR e T T
CELL AMBIEYT = N SR R S |
BOUST B4 IWER COOLER I 2 4 7 9
ST AF TIAER CO0 2 2 4 7 3
EXHAUST 11 W M m wm I
EXHUST 42 B ;2 P oW W
EYHAUST 43 M3 1@ o a8 b
EXAAUST 4 24 245 ¥5 W
EXHAUST 45 a1 W@ w
T4 71 g 9
EXHAUST STaCK M) 7 1B 199 s
PRESSURE PARAETERS
oiL (pal 3382 0.1 IBI W2 9.2
FUEL (kpa) 1957 1018 TS Mz 182
99 Zp
BASIC

9 -
i1

0
i
972ED5

o]

=»

enen

1)
e e pon bt PP

et
o0 Fo~3

napen

Lo Lk o

iy
-3

ra
ora o

130

33 -2
197.9
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APPENDIX G
~20°C COLD START DATA



wre¥  SYNFUEL PROJECT 03-85318

RUH NUNEER 3 156
TEST CODE . 111 1111
DAY (ft_slnn) 9323 5323
TIHE (ailitary) 115622 115625
PHASE ‘ ! 1
TYPE FUEL CORDF2  CONDF2
ENGINE PARANETERS
ENCINE SPEED {rpm) -0 -0
{H-H) 1.3 1.5
PO [{{)] ~4 -0
SHOXE DPACITY () B .1
TEHPERATURE PARAMETERS (aeg.c)
COOLANT IN -19 -19
COOLANT QUT -2 -18
OIL SUNP ~{7 -1
01l BALLERY ~18 ~14
INTAKE AR ~22 =22
CELL AMBIENT -2t -21
BOGST B4 INNER COOLER -21 =21
BOOST AF INNER COOLER ~19 -19
FUEL IN -18 ~-18
EXHAUST #1 -18 ~-18
BT 33 b B
EXHAUST #4 -18 -18
EXHAUST 15 -18 -1
EXHAUST 44 -18 ~-18
EXHAUST STACK -21 -21
PRESSURE PARAMETERS
Q1L (kpa) 1.7 1.9
(kpa) NS A
RUH_NUHBER 164 165
TEST CODE . 1Mty MM
Day {julian) 5123 5323
IEEE {military) 115853 11565?
TYPE FUEL CONBF2 CONDF2
ENGINE PARAHETERS
ENGINE SPEED {rpn) 13 123
I
PONER (KR} -4 -1b
SHOXE OPACITY Yy 9.5 9.7
TENPERATURE PARAHETERS (deq.c)
COOLANT IR -19 -19
COOLANT OUT -18 -18
DIL SuMp =13 =13
IL -1 -15
INTAKE AIR -21 =21
CELL AMBIENT -2 =21
BOGST BA INNER CODLER -2 -2
B00ST AF INNER COOLER -19 -1
BT 41 2 B
EXHAUST ¢ - -
EXHAUST ¢ -ﬂ -ﬁ
EXHAUST ¥4 -1 -8
EXHAUST 45 -20 -2%
EXHAUST $5 -21 ~21
EXHAUST STACK -8l =2]
PRESSURE PARANETERS
0IL {kpa) 150 183
(kpa) 12.2 1037

TEST RESULTS wwxx

B0 0B gr~ e FI OO

o
-y

B
Lo

148
111
5323
157 §
COH]JFL




e SYNFUEL PROJECT 03-8538

RUN_MUMEER 173 17
TEST CODE 111
DY {julian) 5&2‘& n.%!!!
TINE {nilitary) 115722 115724
PHASE i 1
TYPE FURL CONDF2 CONDF2
ENGINE PARAMETERS
GINE SPEED {r n; 533 mlbz
{X) b A
SHOKE OPACITY @ 1y %.9
TEXPERATURE PARAMETERS (deq.c)
OO Lo | RANETERS (deg.c) 10y
COOLANT OUT -3 -8
ST Satteny o7 4
INTME ATR 2% 20
CELL ANBIENT .
BOCST B4 [NMER COOLER ]
DOOST &F [MHER -9 -y
FUEL IN -8 -18
EXHAUST #1 a 2
EXHAUST 42 5 5
%xgt 33 % T
T §4 &9 &7
EXHAUST 45 7 4
EXRAUST 82
EXHAUST. STACK 1 13
PRESSURE PARAHETERS
0IL (pa) 47,2 T4
- (jpa) 118 1973
RUN i {
TEST L0D i
DAY {jediam) 5323 5323
;&EE {ailitary) 119752 115755
TYPE FUEL cooFd comeb
BNLE O e S
pa
TORE e 2% R
PONER ) 33 A,
SHOKE OPACITY O 101w
TENFERATURE PARAKETERS (deq.c)
COOLANT IN -9 . <9
COQLANT OUT -7 -1
Bk S ey B B
INTAKE AIR 49 19
Aggllﬂgﬂ -7 19
BGOST AF TMMER 24 3
FUEL IN -8 -18
:1 1 14
mmsr s% 1
17 153
Emusr ts }22 }35
Bt By g ™%
PRESSURE PARAMETERS

Pk

128

TEST RESULTS #nua

I
il 1h HLL
nTH SR 115
CLHUFE CONF2 COF2
21 M5 210
74 B3 o
9.8 100.0 1801
45 -9 19
-8 -@ -8
47 47 17
TR A |
20 28 -3
Ay 2 -o8
2 -2 -2
4 -9 -9
<@ -3 -8
N 2 &
n T4
D )
i85 9
5N 5% 7
B 112
19 il
.0 i 2.0
2.0 134 18k
19 185 1Bb
1 il ol
S e
1SR NS 1155
COMDFZ CONDF2 COMD
991 1247 2
wa &1 @l
52 B8 2.0
Wl w2 S
49 -8 -8
EE
49 19 19
.
47 -7 -7
43 1 27
B B
3 141 278
iy
8 % i

273

b

By IR E BE e 'Ed REDOR R WS



sux¥  SINFUEL PROJECT 03-8338

ki wi
{julian) 5§P.3 !( !4
TI"IE {military) 115822 ll.;B”S
PHASE ‘ !
TYPE FUEL CONDF2 CUNDFZ
ENGIRE PARAHETERS
ENBINE SPEED (rpn) 2396 1821
TUR%IIIE -} 131,55 814
POW (N) 23,5 19.5
SHOKE QPACITY () 18,0 11,5
TEMPERATURE PARAMETERS (deg.c)
CODLANT IN -14 -13
CLOLANT QuUT -12 -11
DIL SUKP =7 -8
BIL GALLERY -8 -{5
INTHKE aIf -1& -1
CELL AMBIENT -8 -~18
BOOST B4 IMNER CCOLER 2 b
ST_AF INNER COOLER - -4
Fok B -
EXHAUST 1 212 228
XHAUST 42 248 208
EHAUST $3 20h 209
HAUST 44 283 X9
EXHAUST 45 269 220
EXHAIST 6 314 2%
EXHAUST STACK 19 145
PRESQURE PARAMETEXS
0IL (kpa) 202.% 215.8
FUEL (hpa)  136,7 114.4
RUN NIMBER 20 20
TEST CODE - i 1y
DAY giulxan) 533 93243
TINE (ailitarp} 115851 115854
PHASE b
TYPE FURL Co CONDF
ENGIRE ?;.‘REE;EIE!S e o
SHRRE 1° I R
PONER () 4.2 1,3
SNOKE OPACITY [¥3)] 1.6 1.7
TEMPERATURE PARAMETERS {dag.c)
COOLANT IH -1} -10
CDOLAKT -7 ~7
0IL SuMe -7 -7
DIL GALLERY -12 -11
INTMKE AR -15 -15
CELL Agl% ¢ ~14 ~16
BOOST AF IMNER CM -3 -5
FUEL IN -1 -18
g(mlljér‘! 1 137 136
EXHAUST 33 lg ﬁg
EXHAUST 44 149 148
EYHAUST #5 138 137
EXHAUST 35 143 143
EXHALST STACK 117 118
PRESSURE PARAMETERS
g1L {kpa) 28!.% 2?6 3
(kpa) 1712 1711

129

TEST RESULTS xax

LR I
L1 bk i
115828 113631 11503
CONDF2 CONDF2 CONDF2
Wil % gy
9.8 584 438
s ey 39
21 1?13
-3 -2 12
ST B
4 8 7
15 -5 14
45 -5 -5
-18 -17 =17
2 2 -
55 -
-8 -8 -8
125 173 149
71 1w
80 fafa
a5 8 19
191 18 b
a7 1@ 1
5 1% 124
2By 2374 245.3
7.2 1700 - 1710
22 203 20
mi il g
i Y
157 1597 1591
COMES CugFE CoNDF
7 oM M
4% 2 8
42 &1 4B
7 15 15
0 - 9
7 7 -
-7 =7 -]
o T
<15 -5 15
TR R 1
3 33
% 4
-8 -8 -8
B (O
oo E
R TV T
36 13 13
oomom
T3 Tt
2.8 296.2 3.
g BE

ud® gl g
b VLS LN §H
L T T
CONDF2 COMDFZ COMDF? CONDF2
8% 6% B &N
g0 .9 455 4
420 22 11 a
{4 14 14 1.5
2 - -1 -n
9 -8 -4 -8
7 & -8B -7
4 a3 -3 12
45 -5 -5 o5
T N B B
5 4 7 .8
A S S
146 143 M@ 138
1= 19 1% 15
1H 18 7 1%
15 15 151 1%
19 {2 W 17
155 151 8 1%
@2 2 1 18
2540 2811 BT ZALG
06 7.8 179
205 26 20 '
by wdy iy unq ‘
533 =3 5
WSy B 1N 1
cooed coord comed comed
PR BTSSP |
5 "
IS B S |
o
s T
18 - 3 3
45 <15 <15 -5
I
a4
117 108 it 103
g8
122 |
IO LA R
woWoW g
2931 297, X
v R R T
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west SYWFUEL PROJECT §3-8538  TEST RESULTS maes

30i WiraER M9 M9 2 22 2T 24 215 128 2
T e R e e R
e (nilitary) 1ty 120k 1620y 1e202] leat2h 1i2020 142032 162075 12039
TYPE FUEL CONDF2 CORMDF2 CONDF2 CONDF2 COMDF? CONDF2. CONDF? CONDF2 CONDF2
T R T 3
n - - -
R T S R -5 B R B D A e I
SHOKE OPACITY (2) 1 1 2 W3 me w4 78 %A
(OO T PARRHETERS (degc) o 49 19 -9 19 -9
ot -9 -7 -7 -7 -7 47 -7 -7 17
e A
T - - R G - B . S
CELL ANBIENT -2 @ -2 @ . 8 23 B -2
BODST BA TN¥ER COOLER “F 7 -F 1§ 1§ 19 - -19 19
it N S i S e A T -
EXHALST #1 -8 @ -8 -8 -9 -8 1 5 ‘8
G & = = N A R O R
EXReT 8 e R R S -
EHAUST 35 -8 -] 18 -8 -9 -7 P 1 3
EAUST ¥ -8 -8B -8 ~B  -19 - - 8 13
EXHAUST STACK -8 -8B -8 -8 -8 <[4 -} § -3
El%LESEIJI!EPAm EIES | ) 42 82 b4 11 1. izv 158 18.9
d",’.:, Be w3 .8 7 m‘.; 106.0 165.8 105.8 166.0
Ty e ne 1 i m3 w3 P 12 i
DAY (jrLian) 5P 5323 51 W3 S M 513 51
T nilitary) 182002 182045 142048 162051 162055 162058 1621 1 14215 1421 8
R mrlmémmfimr&m comrd comrd ¢ )
BEIE s : ' |
W 8 anll 223 ol wf B 8B M M
m -2 52 21 -8 -8B 3 9§ b
SRS GPACITY (Z) 948 . 985 9.9 9.9 W7  WE WY 99 1D
TENPERATIRE PARAMETERS (deg.c) '
CODLANT IN 9 -1 <19 <19 -9 -5 =19 19 -9
EOMNT T :17 :17 =16 :ll: :17 :I? :16 _ :17 :l&
ot Himy R | B | | | T | I 1
INTAE ATR - S T TR T -
L ﬁg!ﬂ’gﬂ :’23 :F{ :53 :23 :23 :;3 :23 :23
BOOST & i E%E -1 -1 ﬂ -1 -?3 ?8 -Ig -ﬂ -fg
FURL IN -9 -f -19 e LA B | S | R B
EST 11 13 2 5 0 B 2 g e
|
EBAST 5 5 & £ 5 37 8 7 9 &
Bt Hace % 04 7 # % 4 o
leafmz PARANETERS ha) , 0 .
FUEL I WY T B ) O QR A L T A I
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TEST RESULTS mwx

%E?r"gﬁgg" s w3 wm s
DAY (julian) oy MG Uile NILE Ui
HiggE ) (uilitary) 1621“ 162“1 16211? 1621211 16215.}
TYPE FUEL COMFD CONDFS CONDFE CONOFZ COMDFS
BAGIIE PARAHETERS
ENGINE SFEED oS g g w2
U hd R 22 BE AL
T SO B B S ¢ S
SHIKE. UPACITY () 1000 100 9.9 1000 99.9
TEIPERATIRE PARAHETERS (de.c)
COOLANT TN AR S R SR R
CODLANT BUT b -l -6 <16 13
011 SUHp M <ih -tk -1 -15
gL calleny B B, B L B
ToNE 35 95 8 25 g5
ELL HATNT BB A & 5
BOOST B4 TWAER COOLER 3 B 8 B o
BOIST.4F THNNER COULER T SO (- R ¢ S |
FUE TN 9 <9 9 a1 -
EXHAUST 31 9 78 B 8 1
AT 15 g % 9% W I
EXUAUST %W W 1 1
EXHAUST 35 5 B #0212
EXHAUST B 15 180 1% 215 205
EXHAUST STACK ¥ OB s
PRESSURE PARAMETERS .
OIL {kna) 58.4 53.4 6B.4 73.7 82.4
Axpa) 1155 117.6 B4 12003 114.0
RUN MUK
resr“‘éun? e e wie ulr ndy
DAY (julian) 5323 5373 I3 593 &3
e ilivary) 162141 to2ieh 1e2lay 0RS] 16B15H
TIFE FUEL LNDFE CONFD CONDF® CONDF? CONDFY
ENEIE S (eom) 19 :
W " m s an e a
PONER I G T 5
SHIKE OPACITY AR At T T o T
TENPERATURE, PARAMEVERS (deg.c)
COLANT T4 % -6 15 45 -5
i S R R - |
o ﬁﬂﬂm U R B || il
INWE 0L YR S S
[ELL ASTEN B 5 8 5 B
st m}u"ﬁ i 4 32 B MR
R I - R T R
YA § 25 g 1w
amuﬂ 1‘3 s o oW W B
EXHAUST $4 A 91 w4t 159
ot S REE
I -3
EXHAUST STACK 74 @ 14 i 18
PRESSIRE PARMETES
B s s g B

1l 3
i g
el se2rdl 1eeiny
CONDFZ CONDE2 CONDF2
o Ul 23
0 H3 H5
47 - bb - 245
%9 ¥ 523
2 - -8
43 -5 -f§
-5 -k -1
-7 -7 -1
25 - 25
-3 21 -3
e e 1
-9 -9 -9
19 -9 =19
30 149 2
28 47 o4
127 14 243
19 193 BB
W 1F 8
2 M 33
I B
B9.8 1.5 1067
5.4 25§
4 x
1 uni uf's
532 53
185 B 1
CODFY COOF: Coorh
825 82
i3 E
b 34
O I X1
‘15 15 -1
I
2 -3 -3
S
19 - -1
o o®
1B 17 1%
Hoe o
i 11

RARUE




veso SYNFUEL PROJECT 03-0530

RUN NUNBER 5 o4
TEST CODE o mf3 w3
i B R
FH%E allltary 1
TYPE FUEL CONDFZ  CONDF2
ENGINE. PARAMETERS
ENGINE SPEED {rpn) -1 -1
TORQUE {7 S TN |
PIOER T R B
SHORE. DPACITY @ -1 -
TENPERATURE. PARAMETERS (deq.c)
CORLAT H N
GIL SuMP - S
1L CALLERY 49 19
e g 2
BOOST B4 TNNER COMLER B 39
BI0ST AF INNER 47 -2
UL IN -
EWAST 1 49 9
T i S
BHALET 45 1
BT 55 N B
EXHALST 4 19
EXHAUST STACK I QR
PRESSURE PARAKETERS
“ipa) 33 34
() 7 9.7
RUN MBBER T
TEeT cune vatsan L3 ML
TIHE il 12 29
PHASE 1 01
TVPE FUEL LONF2 COADF2
ENGHE Sem T (rpm) 7
e TR
ToiuE u{iim TR 8.2
SHOAE CPACITY B wh @b
TEWOMNQME PARBMETERS (deq.:l
ik | R i
OIL SLitP R
ot Gallesy BT )
Lt g 5 H
BOGST BA TNNER COMLER 2 20
BT & TRR COOER 5 -
B 11 i
EXHAIST £2 ST
DXHAUST 43 ¥ A
i i i
EXHART £ 2 b
EXHAST STAXX % 3
PRESSURE PARAKETERS
0L ga) 212 M,

thpa) 1101

132

TEST RESULTS wwax

247 248 249 250 231
unI 3 gy gl 1]11 3
532 5325 53

5 5325 .
12573'? 12573? 125740 12574? 1;.574%

COMDFZ CMADF2 CONDF2 CONDF2 CONDF2

e TR ST S SR
“%h.9 M2 2.2 -246.4 -197.4
1 R Y B S
4B @2 wE w9
o | B T ST
L T B | T B |
A R R
LA | S | R B
I S S S
2 -8 8 -3
-9 -0 -9 -0 3
o O B ¢ B | T (-
19 ~iF -9 -3 -
-9 - o -3 33
49 @ -9 - @
-9 @ 2 1 19
O - R S
R R B
19 @ f B -
-8 -9 -7 -l& -13
34 &1 87 100 128
14 17 Mie UEE 162

i 1 1 1
CoNDF2 {ONDFZ CONDF2 CONDF2 COMDF2

2 3
47 ol B4 (78 A
b @l w1 wd 9?15

B# 0% hoH P
S I
A A 3 F &
-2 -2 -2 -2 -2
3 3 4 A 3
n & 4 FX) &3
4$ 52 n 76 81
3

g h B

B2 @ 121 s
I 09 w6 % 3

2.7 I Wb 0.9 45
1.6 1118 1137 #17.3 118.4

232 253
1111 3 {111 3

2575? 12575
CONDF2  CONDF2

=
1713 -12.3
L0
9.9 9.8

-19 ~-19
-17 ~18
-19 -19
-19 -19
«24 -25
-4 | 24
-20 -2t
-1y 19
2 -2
-13 -13
-14 -8
e/ 28
22 -
-4 9
-2 -2
-12 -1
19.4 8.3
189.7 189.2
2 262

miJ il

1ol R

1 1
CoNpr2  COMEFe

B8 775
8.5 W0
9513 455

38

-8 -8

-9 -9

5% B

2 -2

- -2

4 4

| 127
i mz
R
W]

a s
511 5.9
199 1221
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woon SYNFUEL PROTECT 03-B338 TEST RESULTS waus

RUN_NUMBER 243 264 269 2bh 287 248 269 274 7
TEST CODE . M1y Ny mr3 3 i3 I I oyl 3
DAY {jvlian) 9325 53135 535 5305 532 25 TR 23 8325
HiEEE (miiitary) 12583% !25B3!'1) 12533? 12584% 12584? !2594? lESBS} 12585? 1259 l
TYPE FUEL ‘ (ONDF2 CONDF2 CONDF2 CONDFZ CONDF2 CONDF? COMDF2 CONDF2 CONDF2
INE PARAMETERS
E}SEIHE SPEEDH (rpn) 873 1056 2230 23x3 22 23/d 238 2391 1835
TORGUE (h-H) W2 PS5 HO &0 06 N0 88 W7 9.3
POMER (X¥) 3.3 44 12,3 166 148 147 148 147 9.9
SHOKE OPACITY Iy 99 909 9.8 438 BL RS R7 8.1 A
TEMPERATURE PARAMETERS (deg.c)
COOLANT IN 2 -9 -7 -8 -8 -7 -4 -3 -5
ot =17 -6 ~t5. 13 -1 -4 3 -2 -2
OIL Sunp . -i8 -18 -17 ~16 -13 -13 =11 -i0 it
DIL GALLERY ~1? -19 -1? -19 -19 -1 -19 ~19 -19
INTEKE AIR -25 -2b -26 -28 -2b =23 -24 -23 -23
CELL AMBIENT =24 -2 =23 =23 =23 ~23 -23 -2t =24
BOOST B4 INNER CODLER -2z -2 -2 -3 -1 ] 1 2 3
BOOST AF INMER COOLER -28 -20 -2 -17 -15 -12 ~10 -8 -7
FUEL IN -2 - -3 -2 -2 -2 =20 -2 20
EXHAUST $1 94 {22 154 257 276 273 2h9 264 258
EXRAUST 42 I3 142 155 266 259 234 248 24 24y
EXHAUST 43 137 130 1728 267 287 21 X4 250 247
EYHAUST 44 i 13 196 2 224 2™ 24 ;2 289
EXHAUST 43 . 165 184 277 278 274 28 2h 2b1
EXHAUST #8 183 18 206 291 277 ki)l 266 b2 274
EXHAUST STACK 75 g6 183 134 185 1 17 177 179
PEESSURE PARANETERS )
DIlt. E PARARETE (kpa) A42 9.0 751 79.6 85,2 90.6 9k.4  102.0 109.9
(kpa) 1233 MLy 91 ¥8.5 984 IO 1036 183.2 WMR.7
RUN_HUSBER Z 73 24 3\ ¥k a;m  ZR 29 oA
W g s d VLT HE UG MY WE L] 18
ulia 2
Htggi {ni itlary) 1?.591 1259¥ 12591% 12‘51; lZS?(g 12592} 12592-;9 12592; 12593}
TYPE FUEL CONDFZ CONDF2 CONDF2 CONDF2 CONDF2 CONDF2 COMDF2 COMDFZ CONDF2
ENGINE PARAMETERS
ENBINE SPEED -~ (rpm) 987 B4 849  BA7 49 845 BB 84y 3
SBE%I;IE Htlig; 2;.%' 3%; 33.3 3:45%’ 33? 35.‘1) 3;.3 3_3.1 2.8
i y B . . . Y . a .
SHOKE OPACITY 0 2.7 R .8 {75 N % S S S P g
Fm?msi PARAMETERS (deg.c) : ' . ' ' :
Egtcar Qur T - - I
0IL SUMP -4 -8 -8 -8 -8 -8 -8 -B -8
%lf ML%E;\’ ‘ -2 -18 -1B -lg -lg -7 17 -1 -18
L i HF 0H A & &5 H O3#H 3 3
BOOST BA INNER CODLER -3 -4 -8 -1 -t -2 -2 -1 -3
BMSTIQF IHNER COOLER g -8 -B =7 -50 -lg 11 -1l 11
EXHAUST #1 103 1 13% 1%% 12 SB 152 1 2 11
EXRAUST $2 156 14 131 125 24 12 2t 120 i
o =@ B o omoR BB oS
EXHAUST 15 185 143 140 138, 1 135 134 134 123
EXRAUST 45 13 148 144 140 135 133 129 128 118
EXHAUST STACK 129 115 M3 12 1 e e e 104
PRESSURE PARZHETERS
0IL (rpa) 115.7 121.4 127,56 134.2 140.5 1473 153.b  146.0 14A.5
FUEL (kpa) 170.7 145.1 165.9 166.7 147.3 187.1 188.4 18b.6 148




¥t SYNFUEL PROJECT {3-8538

RUN NUNBER 281
1EST CODE R
DAY {jolian) 5325
;IH‘A-F (nifitary) leB:g
TYPE FUEL LoNDF2
ENGINE PARAMETERS
ENGIRE SPEED (rpm) -0
TORGQUE ) -2.7
POMER {KN) ]
SHOKE OPACITY @ -1
TENPERATIRE PARANETERS (dey.c)
COOLANT 1 g
COOLANY (UT ~19
DIL Sl -7
OIL SALLERY -7
mrmes o
FUEL IN -19
" -18
2 -8
EHALST 3 -18
EXHAUST #4 -18
5 -
13 -1
EXHAUST STAIK -19 -
PRESSURE PARAHETER
bIL E PR s (kpa) 2.8
FUEL {kpa) 64,0
RN Fal}
B U
)] .
e military) 16}
PHASE 1
TIPE (16, ContF2
ENGINE PARARETERS )
ENGIKE SPEFD (rom) 39
1
SHOKE OPACITY ) 9
TEMPERATURE PARAMETERS {(deg.c)
C N --{%
OIL SwP -15
TUEaEheE, 3
il M. -
BOOST &F INNER CODLER -9
# %3
EXHAUST #2 9
EXHAUST 43 I
AT 1 %
EXHAUST 86 132
EXHAUST STACK 5
PRESSURE PARMETERS
pIL {ipa) &,
thpa) 114.6

282
1111 4
323
1628 l{
CoxpF2
~0
2.7
N

-1

R <3 ~353-0

—
=122

Eips
w2 OO

&

- 1111 4
1&234:
uiliid]

-1
-1

134

TEST RESULTS #emx
283 2 285
1111 4 1314 M1 4
se3 N5 §3%
l&ﬁi’ !6291:1{ 16581%
COiF2 COMDF2 CONDF2
- ! 3
~1.5 <297 -794
N ] -0 -
d B.7 W83
-19 -19 -19
-17 -17 -117
=17 ~14 ~15
{7 -17 -17
21 -2 -2
~22 2 -2
- ~1 =19
- -i? -19
- -1 -9
-18 -2 ~19
- -1 7
- -7 9
- -9 9
- -1 8
- ~1? -1
- =14 -4
2.8 2.7 4.2
74.1 954 b
294
4 1114 4
3 T3S
1 ; 1 l 1629511
CONDF2 CONDFZ COWDF2
498 2 W
X
T - -19
R RN | R
-15 =14 -14
-28 -2 -21
~1? 'lg -1%
b; 114 l&g
104 124 134
9; 1:1!2 123
LT I
183 184 189
& 7 8
25 TE 21
122.7 128.2 122.9
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wx SYNFUEL PRDJECT 03-8538 TEST RESULTS wrax
RUH NUMBER

99 30 3 302 303 04 WS W 307
TEST CODE BI04 114 1104 U114 MITA 1A 1104 1114 11114
DAY (julian) 5335 533 515 5125 5395 5325 5325 £l sios
e ilitiry) 42910 16291 1692) 1629 16293) 16293) 162937 162907 162545
TYPE FURL CONDF2 CONDF2 COMDF2 CONDF2 CONDF2 ‘COMDF2 CONDFZ COMDF2 CONDF2
ENGINE PARAMETERS
ENGINE SPEED {rpn) 2380 2400 2M3 2413 2409 1580 g 873 a7
TORQUE O S0.6 51 8. SLe G0 B &% oamoan
POMER e 127 126 126 129 128 54 1.7 24 94
SHOKE OPACITY 1) w2 83 AL 197 155 125 1% 9 11
TERPERATURE PARANETERS (deq.c)
COBLANT 1N 15 <14 -3 <12 -1 ) -p -9 -p
COOLANT QT o FI T | = T R S R S 4
GIL SuMP ® -4 -7 -4 -5 -+ 4 4 3
OIL CALLERY -7 6 -15 -5 -3 -2 -1 - -1b
THL Eahinr 2 8 5 & & 4 5 4 3
BOOST B4 INNER COCLER ) 3 A 5 5 = N S
B00ST AF INNER COOLER M 7 -6 -4 =3 -3 -4 4 -4
FUEL IN S5 =19 <19 -9 1§ -9 19 o
EXHAUST 31 266 29 53 28 245 198 148 1 132
EXHAUST 42 - M B A5 g9 b g2 13 1% 199
X0 M T oI oz (84 133 1% 194
EXHAUST 34 .3 248 264 241 259 2i3 149 130 141
EIAUST 35 25 28 253 252 243 197 145 1M 1%
EXHAUST #5 2 T I O R 248 18 18 1%
EYHAUST STACK 179 B B 1t 155 136 149 119
PRESSURE PARAMETERS '
oIt (pa) 730 BAD  95.8 1087 1234 1330 1417 149.2 1832
Gpa) 126 1063 106.1 1092 17,9 197.1 13 (75 1%
RUN NUMBER W WS I U2 OMT I US s
Test cone iy ML nug A wia il iy upd ol il A
Yl I
T tailitarg) Lz 15%;4 1529?;? tsﬁ; uﬁ? ugﬁ? uﬁg mﬁ% xsﬂif
TYPE FUEL CONDF2 CONDF2 CONDF2 CONDF2 COMDF2 [ONDF2 COMDF2 CONDF2 CONDE2
ENGINE PARAKETERS .
ENGINE SPEED ) 72 oty T S T T
TORQUE 00 B 244 &3 23 24 23 28 25 23
SHOKE OPACITY T It S | '.% ;_!, . 25 :9« 4 .
mmﬁe PARAMETERS (deg.c)
COOLANT 203 2 4 2 2 2 3 3
olL Suk e T T S S o S
o  GaLLERy y S - A R T B B S
g 2 B B B B B B % B
BOOST B4 INMER COOLER 7 -8 % - % 8§ -8 -§ 9
A R A A B A
EXHALST 41 ! IR 108 101 9 45 i W 7
EXHAUST #2 20 17 M % W 2 9 @ 85
e E BB LR B DS
EXHAUST 45 2 oom me s 'H W% o 5
EXHAUST 45 36 1B 08 M3 10 9% 94 8 @
EXHAUST STACK M6 13 403 ¥ 9 3 s = g
PRESSURE PARANETERS
il (tpa) 1703 179.2 185.7 176.6 1643 152.4 (45.5 135.8 128.0
FUEL (kpa) 1726 176.8 122.9 95.0 9.4 9.8 B.1 884 @7
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wen GYNFUEL PROJECT 03-8538  TEST RESULIS resx

RUN HUNBER N oM WY I I P2 W w35
TEST COBE O mis iP5 uis s 10 s w5 1ia s
DAY (julian) 5% 532 S 52 5324 5124 54 . 5ich
it 3 (ifitary) A5 107 WETG W69 121 WE w21 Wi
IYFE FUEL (OHDF2 CONDF? COMDF? CONDFZ COMDFZ CONDFZ CONDF2 COMDF2 (CONDE2
ENGINE PARAMETERS
ENCINE SPEED s B S W SR SR SR RO S B
TORQLE GER) =3 =3 =3 128 -299.9 2609 .z@.7 <324 448
POGER " I S T N S S S B
SHOKE (PACITY @ e b T w2 ws w4 ®i w2
TEMPERATURE PARAMITERS {deg.c)
COOLANT IH 49 49 =18 9 -9 -9 -9 19 19
COOLANT 0T B A B R |
010 Silp WS A -9 -9 <9 -9 19 -9
QIL EaLl ERY 49 19 9 19 - -9 -3 -9 -9
A 5 & B # @ 2 B 2 B
BGIST B4 THNER COILER B S R AT R R R
BIST AF LVER COOLER J9 -9 -9 -9 -9 20 o0 6y -2
FIEL 14 99 1 -9 -9 19 .38 -8 -5y -3
EXHAUST 1 S R S | T S -
EXHAIST 42 ¥ 9 % H O3 09 x B
EXHAUST #3 49 9 -9 19 - -3 -0 #% 29
EXHAIST 4 49 -3 2 -2 4 5 BN =
EXUAUST #5 G0 a9 -9 43 - - o~ B B
EXST 43 BN Gy a8 9 2 7 & 8
EXAUST STAcK B S R | S S 1
[ACSRE PRAKETERS ) 13 13 13 43 12 13 22 54 %8
) B4 T3 WA [l OS2 W5 e 1097 12
RUN NREER ™ @ o m I o T W I I
TEST CO0E oty T3 MLT LS wLE s wids mils iy s
0
?ﬁﬁf& milieary) 10 51 Do 1I§;11 1w ngi? mi;ﬁ?. 1o§§§ I‘OB%? Ly
TYPE FUEL DR COADFZ' CONDFZ CONDS2 CONDF COMPF2 CONDF2 CONDFZ CONDF2
ENGINE PARANETERS
ENCINE SPECD g 2 -8 17 I AT TH @7 1065 2080

ToGLE W ud 47 wh vz mg A Wi §i A
EROKE GPACITY W owd . owl owd el wel S5 #3 JF UB

A Ty ‘dw'ﬂ:{g p S A A I T | O |

UILngP -2 -19 ~19 -19 =19 -18 =18 -18 -17
?}%mcﬂ.la.ﬂY :l? :19 :I? :19 :19 :19 :;9 :l9 :l 9
B RagteT % OB B B ¥ &2 oz o2 B
BUIST B4 INNER COOLER <21 -21 ~21 =21 -2{ =22 -22 =22 =20
Bﬂu%.ﬂlf I COBLER :ZI :gl :2! :gg :Zﬂ :20 :Eﬂ :lei :ZU
i h SEIE TR BRI O O B
EXHAUST 42 ] 58 il 75 9 12 126 1 165
EXHﬁUST 5 n 41 17 57 70 9 112 'l;’g i61
3% a 8 o ik B ;B
8 9% 118 150 184 228 244 230 252
EXHRUST Sﬂu 28 a 7 3k 4 [ 78 Ll 113
PRESSURE PARARETERS
pIL tipa) 130 158 189 2.2 262 1.7 I’.b 398 41
(kpa) 1.6 11T 1140 117,95 1208 1238 1.0 1038 s



wxx  SYNFUEL PROJECT 03-8338

RUN MUMBER 338
TEST COIE o 11113 xm
i (i) 10%22 i ]
militar 2
bihee '
TYPE FUEL L‘UMDFZ CDNDF"
gllBINE PARPHETERS
“;‘p“) 237 2375
TDR 6531 w1
(KW) 142 14.2
SHDKE QPACITY ) 235 18.2
TEMPERATURE PARAMETERS (deg.c)
COOLANT IN -9 -18
COOLANT QUT -14 =15
0IL Stip -1b -13
OIL GALLERY -9 -19
INTAKE IR =28 =23
CELL AMSIENT ~23 ]
EOOST Bs THNER COOLE? -2 -|
BO0ST AF IMMER COOLER -17 -13
FUEL IN =28 =21
EXHAUST ¥1 n 275
EXHAUST 42 238 23k
EXHAUST $3 a7 240
EXHAUST $4 8 279
272 272
EXHAUST 34 Ji8 293
EXHAUST STACK 163 172
PRESSURE PARANETERS
0iL (kpa) 472.7 3§81
FUEL pa) N3 95
RLN_NUMBER k7] U5
TEST COCE L. s s
DAY {julian} 3‘3 532
;}}{25 {mlitary) 728 10284%
TPE FUEL CONDF2 COMDF2
EHG]!E PARAHETERS .
GINE SPEED (:'-lpn) 2407 2411
mm (N-8) 881 55.7
POUER w14, 13;‘
SHOKE DPACITY ¢4} 14, 12,
TENPERATURE PARAMETERS (deq.c)
-lb -1
T - -l
01t s ~4 -3
IL GALLERY -17 -1
INTAKE A}R - =19
ENT - ~22
BOOST B4 INNER COMLER 7 7
BOOST AF THHER -3 =3
FLEL IR -28 -
EXHAUST 91 244 e
EXHAUST 42 25 223
%ﬂg 3 A1 ZIg
EXHAUST 35 ﬁg 5546
EXHAUST 35 93 289
EXHAUST STACK 184 185
PRESSURE PARANETERS
01t {kpa) 97.9 186,
{kpa) 181.7 103.7

137

TEST RESULYS THE

Ty W3 343
uns nns 11105 1115 1435 1S 1is
510h 5326 52%b  G3sb 5326 53 532
1a2at? mzax§ mzezq 1028z} 102627 102830 10283
CONDF2 CONDF2 CONDF2 CONDF2 COMDF2 COMDF? COMDF2
2382 2|7 2395 2402 243 M1l M1
%.9 550 5.5 56.3 5.2 540 5.9
14,2 137 1.9 142 142 .t 14.4
B4 W1 P2 me 81157 133
-7 -7 -a <15 -1 13 -2
Y S v N | S . B [} Sy
-3 -2 -1 -1 -9 93
-9 -9 -1 -2 -9 -18 -8
S I S B, SR S| S |
-5 35 -4 -3 B4 -4 -3
i 2 3 4 5 5 A
-2 -if -8 7 -b -5 -4
-2 28 -0 -28 -0 -2  -2b
273 %8 263 27 S8 51 248
5 26 240 Iy M 231 298
T I B S Y I v ¢ B S v i
7 WM 2 @3 ol IR
28 P64 259 P55 53 g2 Bog
289 284 286 29 93 593 294
176 (79 g0 18t 182 QT
w7 598 5.3 703 765 824 9.4
977 ®.2 8.7 %3 100.)  99.9 0.9
M Wy Mg 3 51 352
m};f’ uu_'z 1S M5 115 unaz 111 5
1 4% mﬁﬁ; uﬁ%% ) w"l;%%l :u@; u..z%
CONDF2 CONDF2 CONDF2 CONDF2 COMDF2 CONDF2 COMDF2
A3 1499 B87 BG5S 865 86 859
55,3 4“ 21.9 zgé 3;_ 3 2 A5
135 179 %% 110 %‘.1 Ilg
W3 4 2 £ 2 31
4 -4 I -4 5 -5
-5 A3 -2 -2 -12 - -1
e o T T I
- - NSO | SR S |
] 7 2 -1 -2 -3 -5
o N S R |
46 209 1B 1 155 13l 13%
25 190 tAv 126 124 193 122
o om oo BB =
5546 4 13 b i 12 14
% 2B M 152 Mg 18 1
185 a4 133 13 {22 1 129
1148 121.6 1294 1358 142.2 146.9 1%5.8
104.6 150,9 166.8 185.0 1664 167.2 187.9




w4t SYMFUEL PROJECT 03-8538

AR MIBER 53 I54
TEST COIE s 116
DAY {jolian} 86 53
TINE (nilitary} 151312 15l316
PHASE 1
TYPE FUEL [ONDF2 CUHDFZ
BIE L
2 S
POUER (4 )] A A
SHOKE OPACTTY (2) A 1
TEXPERATURE FARAMETERS (deg.c)
CODLANT IN -8 -8
COCLANT oUT =18 ~16
0IL StnP -{7 -17
0IL GALLERY -18 -18
INTAXE AIR =21 -2
CELL AMBIENT =23 -2
BOOST B4 IMNER COOLER - -1
BGBST AF INNER COOLER -18 -1B
. Flﬂ. - -§
EXIWEI' 02 - -1
mmusr 23 - -{
EXEX}MUST 15 ' -18 -!1
BUART Shce R
PRESSURE PARAMETERS
DIL {kpa) 1.3 1.3
(kpa) 511 5.t
RUN NUMBER k2 I3
TEST COIE . 1L 6 1116
Yike wilitery) 15 15158
PHASE minry 1Y
TIPE FIEL CONDF2 CONDFR
BiGINE PARANETERS
INE SPEED (rpa) b 1
TDRGUE heH 1.4 131
m M l' N
SKOXE BRACITY (2) 998 9.B
TENPERATIRE PARAMETERS (deg.c)
S b 4 4
IL Symp ~14 =13
1. GALLERY -18 -18
INTME AIR ~24 =25
CELL AMBIENT -~ S X
ROOST B4 lm CDG.ER ~19  ~19
8OOST nF INKER -18 -8
FUEL I -9 -9
E)GMSI #l 49 38
EXRAUST 42 A7 3
EXHAUST 43 47 52
AUST 45 o b
EFNJST 11 81 %9
EXHAIST STACK 23 2%
PREGSURE PARAMETERS
0IL {tpa) 146 17.b
{kpa} 1144 115,35

138

TEST RESULTS waxx

3 T T S Y S
11 b 11 6 15116 13415
5326 5326 5336 533
1513!% 15132} 15132% 15133%
CONDF2 CONDF2 CONDF2 COMDF2
37.& -283.% ~130, z '87.0

A 518 s 5 ®.2
-8 =-18 -18 -18
-1 -1& ~ih -1
=17 -7 -4 -{5
-8 -8 -8 ~17
-21 22 -2 -23
23 -4 -3 -23
~-18 -8 -18 -18
<18 -18 -8 -8
~-1% -19? -19 -19
-18 -19 -9 14
-18 -l 8 16
-18 -1° i 5
-8 -18 -9 ?
-18 -9 iﬂ %?.
B # f 3
1.3 1.2 1.6 3.7

B 74 3 1067
4 W5 Ik 87
1HWis N6 M6 1L 6
532 53k 5% T2k
15!35{1 15135'{ 15135¥ 151410
CONDF2 CONDF2 COMDFZ CONDF2
Lyj 421 483 804
1.8 1848 195 .9
3 R 1.4 2,2
®Y 01 w2 1.0
-18 -18 -18 -19
~6 =16 -5 -15
-15 -15 -13 -15
-8 -8 -1B -18
-5 -5 -8 =23
-3 .33 -2 -24
-2l -20 -2 ~2%
-8 -8 -18 -18
219 -9 -9 1)

&8 77 92 113

65 85 9 133

61 78 88 189

75 87 113 13

i 98 188 155

9% 134 18) 188

R 3 G I

21.3 \ 2.3 e
1194 183 12217 12.4

3 161
11 6 1111 6
326 5128
15]33? 1513391
CONOF2  CONDF2
-zq.; Bo%
-0 .8
9.9 9.8
-8 -8
-16 -14
-13 14
=17 -18
24 -2
=3 "3
-19 -19
-18 ~18
~19 =1?
3t 38

g 4

3

3k S0
A ]
i
1

8.1 11.b
112.2 1118

%y X
s 1meé
web  532h
1314 g 1514113
coNpF2  CoRF2
1348 2358
oo
8.6 3.4
-18 -17
-1 -13
~14 -13
~18 -18
I~
-24 =24
=20 <2
-15 -17
~19 -19
17 282
132 258
3 248
2 %
172 62
2 39
101 138
2.8 47.b
%35 9.3



sxed  SYNFUEL PROJECT 03-BEI8

UN_NUMBER m
TEST CoDE : i g
( f‘glian) 3326
;mg (mIitary) 15141115
TYPE FLUEL CONDF2
BENE S w234
TORQLE i I
POER [{:0] 12.6
SHOKE OPACITY 285
TENPERATURE PARZMETERS (deq.c)
COOLANT IN -17
COGLANT QUT -14
0IL SUMp -13
0IL GALLERY -18
INTAKE AIR -2
CELL AMBIENT =24
BOOST B4 INNER COOLER -1
BOOST AF INNER COCLER -14
FUEL IN -19
EXHAUST $1 272
EXHAUST 42 236
EXHAUST 43 234
EXHAUST 44 78
EXHAUST 35 271
EXHAIST $6 295
EXHAUST STACK 168
PRESSURE PARANETERS
0IL {kpa) 52.3
FUEL {rpa) 934
RUX MIMBER KE
TEST CODE . 1111 &
W e
aE ailitary ¢
TYFE FUEL LONDF2
ENGINE PARAMETERS
ENGINE SPEED (m) 2033
TORQUE {N-H) 45,2
OUER )] C.b
SHOKE (PACITY I 225
TENPERATIRE PARANETERS (deq.c)
COOLANT (liiﬂ -l;
1L sump ~3
OIL CALLERY -13
INTME AIR -21
AMBIENT -3
# Lo coues 3
FUEL 1IN -:%
RT3
EX}WJST i3 23
5t
%ST $b 255
EXHAUST STACK 175
PRESSURE PARAMETERS
OIL (lpa)  114.6
FUEL (kpa) 318

h“llf
CONDF2

16

139

TEST RESULIS wwxs

73 YAy S v
111 4 nub ML s i e 1mth
5324 G326 Sd6 5325 Sivh
15142? 15142; 151425 151429 151433
COMDFZ CONDF2 COMDF2 COMDF? CONDF2
2 S I\ 22
M P oW W
122 122 1.8 122 12.2
2.8 a2 22 (7.8 W3
o S | R ¥ B | SR
-2 -2 -1 -1 -l
{0 -9 -g - -7
-1 -1 -17 -lE -l
23 23 -2 -2 -2
24 -4 -; -3 33

1 2 K| 4 3
-10 -8 -7 -4 -5
-9 ~19 =15 -9 -1y
hoR BB B
B M§ 23 A I
4 U M 7 24
5 885 2
17 78 1% 0 18]
2 889 R .
93 &) B OB U3
8 3 ui:T I 1 -3
M6 ML e NS N1 1L 6
G326 S3  S33b 536 3%k
15144; xsusg 15145¥ 15145? 15151:
CONDF2 COMDF2 CONDF2 COMDF2 COMNDF2
Bed  B&9 BT 8B 3
13 X0 252 WA 7.3
15 23 23 24 A
U T 1 TR Y R ¥ .2
-9 -9 -9 -9 -9
- -5 -4 -4 -h
-4 -5 -5 -5 <5
-2 -1 -1 -0 -t
2 2 & 3 Z
-2 -4 ) 7 -8
-{ <5 -§ -6 -7
-9 -3 -9 -9 -
m ;w1 o1 1S
1Y1S 1@ 12 10k
121 123 123 124 185
T 1 N T IR VT I 1
1 132 13 13 112
143 M 1B M N3
20 117 s 15 105
129.9 137.5 145.) 152.7 1&0.b
1.4 1451 165.9 187.9 141.7

g
111 5.

3326
1519 ?
CONDF2




awsx SYNFUEL PROJECT 03-8538

RUR_HUMBER 425 425
TEST CODE Lo
DAY {julian) 5338 5330
TINE (nilitary) 04547 845350
PHASE. i 1
TYPE FUEL SHALE  SHALE
ERGINE PARAMETERS
ENGINE SPEED {rpn} -1 ~{
TORQE =H)  -1.1  -Lt
POVER [1.0)] 0 N
SHOKE OPACITY {2) .3 3
TEXFERATURE PARAMETERS (deg.c)
CODLANT IN -2 -20
-3 -19
OIL S -2k ]
OIL GALLERY -2 -2t
INTIXE AIR -2 =21
CELL AMBIENT ~22 -22
BOOST BA INMER CODLER -9 -9
BOOST AF INNER COMLER -2 ]
FUERL IN -2 -2
EXHAUST #1 -20 -2
EXHAUST #2 -2 =20
EXHAUST 43 o | -2t
EXHAUST -28 -20
EXHAUST 45 -l =20
EXHAIST #4 -28 =20
EXHAUST STACK -1 ~19
PRESSURE PARAMETERS
[1)(X {kpa) .8 1.9
{kpa) 34 2.0
RUN NUDMBER 434 AT3
TEST CODE o 1211 1 1281 1
DAY { iqlxan) S8 53
TINE (nilitary) 84618 84521
PHASE 1 1
TYPE FURL SHAIE SHALE
BGLE SED T w17
ron
TRalE % B BT
POUER () N} .
SHOKE DPACITY Z)} %8 1.2
TENPERATURE PARAMETERS (deg.c)
COMLANT TN - <20
-i? -1¢
o Sty X h
{,N &E AIR -24 =24
%MRIB{T -3 ~23
B4 IMER COOLER -2 -2
W A THNNER CODLER -2 -2
IN -2 ~20
EHAUST 31 7 47
EXHAUST 42 o 76
EXHAUST 43 45 Y
EXHMIST #4 1} &1
EXHAIST 8 72
EXHAUST #4 by 84
EXHAUST STACK 21 2
PRESSURE PARAMETERS
0IL (lpa) 144  18.1
(kpa) 199.9 1144

140

TEST REGULTS #mex

427 428 423
1211 1 f2{3 1 1211 1
5130 20 5330
8455:1! 8455(1’ 6455?
SHME SHALE SHALE
-1 ~3 -
-1.1 <274 -29.9
.0 R N

.3 I B
-20 ~20 <20
-1¥ -2l -1?
-28 ~20 -20
=20 =28 20
=21 -22 -2
-22 -2 -22
-19 -19 -19
-2l -a0 -28
-28 =20 -2
-2t -19 =2l
-20 -2% -11
-28 ] -21
-28 -1 -8
=17 ~a8 -8
-9 -2t -2l
-a ~19 -16
1.9 2.0 1.8
5.9 7.4 28
i35 4377 438
a1 12111 1211
5330 938 533
846251 8%2? 8!&3!1
SHALE GHALE SHALE
53 {2 |
9.4 2L¢6 22.3
9.9 1L 1.1
<20 -2 =20
-1? -1? -19
-1 19 -19
-2l -zl =0
=24 =24 -23
~23 -4 =23
-20 |
-20 -2 -28
=28 -20 =20
] &7 74

- 8 B4 85
64 7% K
72 8t 85
[ 68 12
116 138 145
2 38 4
21, 233 29.2
115.7 1181 19.2

o

3330
846 %
SHALE

ofd g
[ 5N
846 z 8461{
SHALE SHALE
-1 -1
-84, -29.1
.0 .0
9.4 9.8
-20 -20
-19 -2
=20 -28
-2 -28
-23 -23
=23 =23
=20 -28
-20 -28
-20 20
[ a3
29 3b
22 k)|
22 34
22 Jb
19 37
0 8
3.3 8.1
£2.0 E8.B
44
128 1 1211 ¢
530 513
84638 846‘.:14
SHA SHALE
£53 747
6.0 40.7
2.3 3.3
18,0 1000
20 -20
-19 ~-18
-19  -18
-20 -2
~25 ~23
-23 -3
-21 -21
=20 -28
~20 =28
98 118
118 128
14 12
13 128
156 173
193 188
85 78

J8.1  d4%
13.7 1.7



¥ux SYNFUEL PROJECT 83-8538

RUN RUMBER 4 A4
TEST CODE . 1211 1 12111
DAY { fglun) 3330 5330
TI%E {mifitarg) 94650 BAES3
PHASE 1 §
TYPE FUEL SHALE  SHALE
ENGINE PARANETERS
ENGINE SPEED {rpm) 1116 2311
" L
SMOXE. OPACITY Z)  99.9 8.4
EEEER%HI%E PARANETERS (deg.c) 2 a
COOLANT OuT -17 ~f
DIL SuMp -18 -17
OIL CALLERY -8 -2l
AE AIR -25 ~25
ANRIERT -23 -24
BOGST B4 IMNER CODLER =21 ~-19
TINER -28 -20
FUEL 1H -2t ~20
EXHAUST ¥ 148 174
EXHAUST #2 144 179
EXHAUST 43 148 174
EXHAUST #4 14t 183
EXHAUST 45 28 e )
EXHAUST #5 19 221
EXHAUST STACK 7% 125
PRESSURE. PARAMETERS
0IL {hpa) 542 599
{lpa} 5 N2
RUN MUMBER a2 153
TEST CODE . f211 1 1211 g
DAy {julian} B33 533
TINE (nilitary) 04720 BA72%
PHASE 1 i
TYPE FUEL CHALE  SHALE
ENGINE PARAMETERS .
ENGINE SPEED {rpn] 2406 1849
TOE&JE (N-N) 9.2 B8]
PO iy 232 vy
SHOXE OPACITY Z; 135 cli
TENPERATURE PARAMETERS (deg.c)
COBLANT IN =13 =13
COOLANT OUT -1 -1l
0 ey !
INTAXE AIR =21 -21
CELL AMBIENT -23 -3
mrhams 4
LEL IN -2 -28
EXHAUST #1 239 24l
57 32 o 25
AIST 43 213 222
HAUST §4 247 aa
EXHAUST 45 258 234
EXHAUST & iy 2B8b
EXHAUST STACK 189 179
PRESSURE PARAMETERS
OIL (kpa) 105.2 112.8
{kpa) 89,3 3.7

14]

JEST RESULTS wamx

A5 A 47
12131 1211 1 121 1
XX A
84657l 847 q 847 C’;
SHALE GHALE  SHALE
234 230 2374
9;3.3 29312 33.0
By 2 @
- -18 -17
-1; ~1§ -13
~1h -15 -13
=2l -2} ~20
-£3 -23 -24
~24 =24 -4
-1 ~1 !
-17 =15 12
-2 -21 ~20
283 267 2h7
254 233 230
23/ 239 233
a7 272 an
285 273 28
28 304 308
185 172 7
4.8 89.4 742
21 &.4 N8
A3 453 436
1211 1 1218 1 123z 1
5330 933 3330
6472? 847311 9473?
SHALE SHALE SHALE
B44 B4 834
03 B/Y 2.1
3.6 3.3 3.7
2.3 1.2 1.2
-2 -1 -1
~18 -2 -9
-7 -8 -8
-8 -1? ~17
-21 -2l ~21
-2 -2 -22
| -3 =5

-4 ] =6
-20  -21 =20
g 4 144
152 142 137
143 136 133
159 13t 149
134 144 14
163 172 163
136 128 125
1205 1280 137.8
148.2 149.4 149.9

449 4%t
12111 1211 1
3330 53
847101 84713
SHALE  SHALE
2183 2388
9_{.7 21.8
& A
-16 -1
-14 -1
-11 -1t
-20 ~28
-23 -2
23 -3

3 4

-9 =7
=20 =20
bl 261
244 243
246 243
2 268
a7 2%
Ha Ng
183 185
B9 N8
6.2 884
458 157
121 1 1211
K]
847&? 8474{15
SHALE  SHALE
1} 830
1.8 424
8 N7
1.1 1.2
-1 -8
-8 -8
-7 =7
-1 -5
22 22
-22 -2
-8 -2
-8 -8
=20 ~20
142 141
133 131
132 131
144 143
138 134
149 146
181 128
1539 151.5
18,7 1885

431

Pt
£ 8%

5




¥t SYNFUEL PROJECT 03-8538

RUN. NUKBER L A2
B e o
| J 88
TiRE (nifitarg) 103518 105504
PHAGE o
TVPE FuRL SALE  SHALE

ENGINE PARAMETERS
ENGINE SPEED - (rpm) -0 <0
ggl&gkuz (xu; '2'09 -2'6,
SHOKE GPACITY () 3 3
TEFEZATIRE FARAMETERS {deg.c)
COBANT N ldeen 0 g
NT 0T Gh o -ig
gL Sump 71
OIL GALLERY B R
INTAKE ATR 2 2
ANBIENT B
B005T B4 INER COULER 5 -
ST 4 INER CLER 1Bl
EXAUST #1 G i
EXHAIST 12 -8 -8
EXHAUST 43 N8 18
EXRAIST 14 4 -
EXHAURT 35 it
EXHALST 45 38 a8
EXHAST STACK S8 -8
PRESSURE PARANETERS
olL gy 13 3.
{kpa} 85.3 &5.3
RUN NUKBER m A
TEST CODE _ 1212 121 2
oAt Cjoliam) 5338 533
TIHE (nilitary) 165641 105645
PHAGE 1y
TYPE FUEL SHALE  SHALE
ENOE S
TORGE Ul 24 3
a1 3
SHE OPACLTY @ 1 %3
TEWERATIRE PAR .
TEPEATIE PANETERS (deg.c)_ )
COTUANT OUT 47
iy g
fihstus T S
CELL AYBIENT B &
atlams 3 o
i 1 N
Baar 5 non
EXHAST ¥4 g2 18
BAIST §5 g 13
EXHT ¥ m 2
EXHAUST STACK % S
PRESSURE PARAMETERS
i S T
(kpa) 1219 122.4

142

TEST RESULTS wxax

3 A A
U2 1212 1212
s T
103617 105620 105623
SHALE SHALE SHALE
43 1
W7 -3 -8
N I
3 ws %2
49 -y -9
47 -7 -8
-5 <15 -id
7 -0 17
2 B -3
2 -2 -2
-8 -8 -9
i NE
8 71
48 -2 1B
I
# i 5
I I
48 -1 =2
30 29 4
27 %3 U8
A B
218 112 22
S 530 S
105 105EZ 105456
SHALE SHALE SHALE
g3t 1M5 228
B WD 9
29 43 1810
%9 9.8 6.2
19 -9 -1
-7 -7 -k
- -3 -2
v .
2 24 -2
3 -3 -3
2 2 -
-8 -F -1
AR L S (.
m @ e
17 14 2
e 1320
e 1% 24
I8 28
o A8 7S
8 791
28 355 4.2
(72 107 8l

a6 A7
1211 3 1241 ¢
333 3330
105626{ 105632
SHALE  SHALE
1 ]
-54.% -15. 3
#I 4
-9 -9
-7 17
-3 -2
-5 -15
23 -3
-22 -23
-19 -19
-18
~19 ~19
% 2
M 3
2b ‘33
4
49 7
3
5.8 9.3
Mo 1123
) 474
1211 2 311 2
533
1057 f 1057 ;5
SHALE GHALE
233 23N
8.3 8.
20.1 19.4
21.2  1B.b
-7 -2
-6  -15
-1} =18
47 -7
=24 =24
-3 =23
-2 -1
-1 -{3
-{% -5
257 262
29b 249
o] | 247
263 2h6
260 298
389 311
156 163
7.5 533
7.1 ®.9

1.1

467
1211 2

D
15637



&% GYNFUEL PROJECT 03-8538

RUN HUHBER 479
TEST CoxE 1211 2
fulun) 3330
IHE (military) 109714
PHASE
TYPE FUEL SHALE
ENGINE PARAMETERS
ENGINE SPEED (rpn) 2391
TORQUE {H- 78.
PONER KH) 19.4
SHOKE OPACITY () 173
TEMPERATURE PARAMETERS (deg.c)
COOLANT TN «1
COOLANT outv ~12
OIL SuMp -7
OIL GALLERY ~13
INTAKE AIR =22
CELL AMBIENT =33
BOOST B4 IMMER COOLER 3
BODST AF INNER CUUL.R ;g
BHAUST # 259
EXHAUST 32 23
EXHAUST §3 241
EXHAUST 34 265
EXHAUST ﬁ 31511
3
EXHAUSI STACK 179
PRESSURE PARAKETERS
0IL {tpa) 78,9
FUEL (kpa) 92,2
RUN HUHBER 488
TEST CODE . 1281 2
DaY {julian) 333
TIME (militiry} 105743
PHASE {
TYFE SHALE
ENGIKE PMAHEIFJ!S
ENGINE SPEED (ll?n) g32
TORQUE 2.2
PONER 2.8
SHOKE OPACITY (Z) 1.0
TENPERATURE PARAMETERS (deg.c)
COOLANT IN i -10
COOLANT QUT -7
o1} Bl eRy 1
INTAKE AR -2
CELL AMBIENT ~21
BOOST B4 INNER COOLER -8
I&F INRER COOLER :Z
i
&H‘\UST # 137
124
&H@UST ﬂ }32?
EXHAUST 15 1
EXHAUST 15 145
EXHAUST STACK 116
PRESSURE PARARETERS
oIL {ipa)  183.3
(kpa)  136.3

143

TEST RESULTS wxwn

484 445 485 487

)] 482
1211 2 1211 2 1211 2 1211 2 1211 2 1211 2 1211 2
et I xR v T e | 1 5130
i[lﬁ?"{ 105724 iﬂS?EB 105731l 105735 20573? 105742l
SHALE  SHALE SHALE SHALE SHALE GSHALE SHALE

2408 2403 183 883 §34 @32 aw
77 B 5 .0 I3 3T 37
198 19 14 29 27 29 1
C I VIR U SO X S 04 G X S
e AT T S ST N | N |
TR T R R R D
7 b 5 5 -5 -

T BT S S SR SRR | S |
N N | S R | S|
-2 @2 2 -2 -2l - -3

264 263 222 138 143 14 138
231 3 214 13 138 13 132
e W5 25 183 151
184 185 1ab 133 123 120 11?7
96.8 105.8 1157 1250 1354 1460 155.)
4B WO 42,8 18,9 1.7 1882 1557

818 840 843 813 4 =0 -4
2.8 VY B1I Wi wA -14 2.7
29 2%y 29 2.2 A2 2 N
1.1 1.1 1.t 1.2 3 2 2

-9 -9 -8 -8 -8 -8 -8

-4 4 % 9 - - p
S99 9 -9 -9 -9 9
1236 13 13 136 1y 1 e
23 12 12 12 w m 9
26 13 & 13 W 2§ @
O kS N N U= ST/ SR
129 128 127 125 190 101 99
Ho1® @ 1 o1 om0 e
114 113 13 112 103 ” 26
2 1966 ASS 249 2231 2167 2%
§ 1.6 1 9.2 TN T30 Ty
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wst SYNFUEL PROJECT 03-853B  TEST RESULTS #wxx

RUN NUMBER 457 498 459 a0 381 502 503 M 509
TEST CODE . 13 1113 12113 12013 12003 12113 12113 12483 1211 3
DAY {fghan) 2530 5330 5330 5330 G330 8730 Sab 530
-}{}I{EE (mlitary) 1532l§ 15321{ 15322¥ !5322? 15322? !5323({ .15323% 15323[1: 153243
TYPE FUEL SHALE SHALE SHALE SHALE SHALE SHALE SHALE SHALE  SHALE
ENGINE PARAMETERS

ENGINE SPEED ("“Pﬂ) | -0 ~0 -1 b ? 3 2
TORQUE () 5.0 =50 -%0 6.3 3R -118.5 -M.I -Ghb  -db.4
POUER S]] | A N B -1 -,1 -0 =0
SHOKE QPACITY () ] ] ] 4 81 %4 B3I %y 9.8

TEXPERATURE PARANETERS (deg.c)
COOLANT IN <20

0IL GALLERY -9 -9 -9 -1 -19 <19 -9 -8 -8
INTAKE AIR 22 -2 32 23 -g2 23 23 25 -2k
@1 -3 -3 -3 -1 -3 3 -3 33
BOOST B4 INNER COOLER -9 - 9 19 ) -3 20 -3 -20
ConreR 20 -3 20 -8 20 -8 -g0 -@  -20
- -3 -g8 -p) -3 -3 -2) -3  -2)
S -8 -9 -3 -2 - -2 3 2
EXHAUST 32 @0 -9 -9 -2 -3 4 A 5 B
EXHAUST 43 -3 -3 9 19 -20 4 21 0 2
EXHAUST #4 . S T R (- B« N | T 2 8 ¥
EXHAUST 43 <9 -9 -1 -1? -0 10 Z b
EURUST #4 49 -9 <o <19 2@  -lp -2 25 by
EXHAUST STACK -2 -1 9 -9 <9 0 -0 7 11
PRESSURE PARANETERS
0IL (pa) 28 28 28 28 34 55 75 97
FLEL (kp2) 633 833 9.4 83.3 1817 ME.0- 1B N2 110L9
RUN FUMBER 56 507 0B 509 518 511 512 513 514
TEST CODE Lo 13l 1213 i2103 12113 12003 1203 12413 1210 3
Day {julian) 3330 530 53 5330 3330 5330 9@ o3
g% tnilitary) 15324; 15324? 15351 15 3 :ms’? 158 111 m? mxz 15331{1
TYPE FUEL SHALE SHALE SHMALE SHAIE SHALE SHALE SHALE SHALE  SHALE
Eﬁ%}ﬁ% gpngnnms trpm) 277 3 52 203 A3 485 72 817 6%
IpR 4
TORQUE Wh  Z5 53 o8 o4 148 19 24 Bb 2%
POMER G -3 e K] .2 g7 17 22 23
SHOKE OPACITY ) 9.9 %8 9.8 9.8 9.9 1.0 9.9 1008 180.0
TEMFERATURE PARANETERS (deg.c)
CCOLANT IN -2 -0 20 -2 -2 20 -2 -20 20
COOLANT OUT -9 <19 18 -9 -8B -[8 1§ -8 -7
OIL SUMP -5 <15 <15 -th -1k -l&d 16 " -I5 15
01 Y : -8 -8 1B -18 -8 13 18 -1 19
INIME AIR 24 24 75 -5 7§ 5 -5 =25 25
s I . . T e A O A
-2y ~30 -8 -3 -a -a0 -39 -3  -gb
N -2 <2 <@ -3 =20 =20 -3 <20  -20
EXHAUST #1 ¥ 45 5 2 71 84 97 15 129
EXHAUST 42 5.5 57 8 T S | - B
ERAST 43 2B 5% 7 ‘B I A - R &1
ST #4 % M 7 87 1 128 1% 13
T 45 T B3 93 184 138 w14
i 8 074 8@ ;@ 126 15 198 185 i
EXHAUST STACK & = B 0 1 &l i 81

PRESSIRE PARAMETERS
0IL (kpa)

P2 12.6 183 21.2 245 281 N9 365
FUEL (hpa) 1133 1

2 40.7
SO IND 1183 184 124 128 1135 1069



ana SYNFUEL PROJECT #3-5938

RUN NUNBER 513 516
TEST [XHi3 12313 1211 3
(jolian) 5338 5330
;I!E -(nilitary) 15331’.15 1533“;
TYPE FUEL SHALE  SHALE
ERGIHE PARANETERS
ENGINE SPEED irpm) 1225 2358
TURQUE (R=#4) 3.2 777
POWER (XW) 4,8 19.1
SHOKE OPACITY o) 9.2 40
TEMPERATURE PARAMETERS (deg.c)
COOLANT 1N 20 -19
CODLANT QuT 17 -7
0IL SuHp -14 ~-14
OIL GALLERY ~1? -19
INTAKE AlR =25 -23
CELL AMBIENT -4 ~24
BOOST 34 INNER COD -21 -13
EO0ST #F IMNRR £ DGL.’.R -2l =20
FUEL IN -2} =21
D(HAUST 1 143 282
EXHAUST 32 149 257
EXHAUST 43 15% 23b
EXHAUST 44 4 258
EXHAUST 148 279
EXHAUST 36 193 318
EXHANST STACX 9 152
PRESSURE PARAMETERS
0IL {tpa) 453 49.8
{tpa) 855 8l.2
RUN NUMRER 524 525
TEST CODE . 12113 1211 3
DAY (jolian} 533 5130
TIE (nilitary) 15334 153347
PHASE 1 1
TIPE FUEL SHALE  SEALE
ENGINE PARAMETERS
ENGINE SPEED (m) 8 838
M) 283 2.5
Q) 2.3 2.3
SHBKE OPACITY 1¥4] 1.2 1.2
TEMPERATIRE PARAMETERS (deg.c)
M TSP
COBLANT OUT -12 -12
0Ll Sixg ;g ;g
?I%ME AIR ~22 -22
-2 -23
Bilmems 3 o
Fle. IN I -2} -28
136 135
E)OWST 12 15 129
%SS,'{I' 13 125 126
4 144
15 132
153 147
EXHAUST STAL‘K 112 1t
PRESSURE PARAMETERS
CIL (tpa) 986 184.8
{tpa) 148 144}

145

TEST RESULTS #axx

317 318 319 329
12113 {2113 12113 1241 3
a4 a3 XXX A
15332!{ 153321 1533?{ 153332
SHALE SHALE SHALE  SHALE
236 232 272 23
63,4 M8 630 %h.2
18.2 16 161 143
a8 233 195 175
-i8 -1B -17 ~1&
-7 -l -13 -4
-1 -1 -18 -1
-1y ~19 -18 -18
-23 -24 -24 -23
-24 =24 -4 -24
-3 -1 3 2
=17 ~14 -12 -10
=20 =20 =20 =28
238 260 239 357
252 248 245 243
&2 24 245 a4
264 268 264 264
266 280 256 233
5 299 | 29
181 169 173 176
95.6 60.8 &b 724
B6.2 Bb.Y B7.4 87.4
s2 377 328 58
2113 12113 12113 1211 3
o33 533 53] 53
1553513 15535? 1335'11 134 lﬂ
SHALE SHALE SHALE SHALE
334 828 i3 g32
b4 26,31 268 .}
a3 2.3 2.3 2.3
I - 1.3
“i4 -14 =13 -13
“11 =11 -11 -10
-8 -8 -8 -8
-6 -{3 ~13 -13
23 -2 -2 -23
- -3 =23 -23
~12 -13 -13 ~14
-1 ~12 -12 -i2
~20 ~25 -20 . -20
134 133 132 131
12} 119 118 117
126 125 125 123
143 142 142 142
130 1 129 128
142 138 135 133
18 107 197 it
HiS 1134 1259 1334
14,2 1443 1447 144.8

5 523
12413 12113
Fr I
IS5 1553}
SHALE  SHALE
3% 83
C177 A
16 21
13 T2
15 15
-3 12
R
-7 -l&
22
-3 -3
5 8
42 -9
20 -2
13 140
13 13
1% 128
153 144
18 138
1715
@ lis
857 923
w71 458
531 52
1203 1203
5230 5530
1567 153410
SWE SHALE
511 t
ay -2
1.2 -
KN
3 -2
-1 -t
8 -8
- 13
23 -3
-3 23
-4 15
-3 13
20 -2
1% 107
U 9%
210l
1% 11k
21 102
128 107
m 63
1494 1508
1565 1401
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weiy SYNFUEL PROJECT 03-8538 TEST RESULIS tems

%E'ér"gﬁ%em msa 131?7 mm 11115712 mﬁ' 131?714 131?715 131?7? 13 57{
%nr {julian) I B T T xS« § B Hm
! HEEE (aifitary) Mifig 14113 mnela 141121 xmzsl una'.; um:«zt 14113 x_mz§
TYPE FUEL TARSAN TARGAN TARGAN TARSAN TARGAN TARSAR TARSAH TARSAN TARSAN
e T A S R SRR

rn - - - - - - - - -
TORGLE () -2.9  -B.9 0.2 -2B1.7 -20.6 -23B.5 -~219.4 -202.7 -175.4
POUER )] . . -0 N . NN I .
SHOEE QPACITY {2 . d 0 mE %92 9.9 et 1008 100.0

TEXPERATURE PARAHETERS (deq.c)
CONLANT I _

-2 -19 -19 19 -7 -9 -19 -19 -{9
COOLANT -19 =17 -18 -18 =17 -18 -18 -18 -1?
DIL SuKp -1 -5 -1 -5 -1 -3 -13 -3 -3
0IL GALLERY -6 -15 -16 -1 -6 -13 ~14 -4 . -14
INTAKE AIR -20 =20 -20 =21 -21  -22 -22 =22 -%
CELL AMBIERT =2 -2l -zl -2 -2l =21 -2} -2l -
BOOST B4 INNER COOLER -19 -19 ~19 =19 -1? ~19 it -1% -19
ES{E)LSTIP?F INNER COOLER -%9 -1? -19 -lg -9 -2 -1? -lg -199
XY 1 O | | R R R T R
EXHAUST 42 -2 -19 -19 =20 -2 -2 ~23 -2 -6
EXHAUST 43 -1? -19 -1? -2 -22 -7 -24 -5 ‘2;
BT §3 $ 0% & F B o B B
EXHAUST 45 -18 -18 -8 -2 -2 -3 -23 -24 -85
EXHAUST STACK et -1? -1? -2 -4 =21 =22 -2 ~17
PRESSURE PARAMETERS - .
(kp2) 49 5.0 58 7.8 104 139 173 210 245
(kpa) 62,5 625 60 81,7 105,01 1138 1155 1164 1601
RUH HUNBER 5% S79 _Gee 3Bl §E2 563 SB4 _S5BS  g8A
TEST CORE L, 1310 13131 13111 13111 1311) 130 1311 13yt 13}
Day {jelian) 531 5331 531 S;l 53t 5@ 5331 533 5R)
gfn'%s (nilitary) 141143 14114? “"5} 14115l6 1412 lﬂ 1412 14 1412 !7 HIZI} 141213
TYPE FUEL TARSAN TARGAM TARSAM TARSAN TARSAN TARSAN TARSAN TARSAN TARS
ENGINE PARAMETERS ‘
ENGINE SPEED (x"'pn) 2 -1 4 1 18 13 - 47 ] 43
TORQUE () -02,7 -129.2 -55.9 444 1.7 8.2 15 1235 4.0
aw -p . -3 - N N . 4 “
SHOKE QPACITY ) 10t 9.7 9.9 9.7 9.9 1m0 108,00 100.0  1dC.E
TENPERATIRE PARAMETERS (deg.c)
CODLANT In 17 -19 -2 19 19 19 -2b -2 =28
-18 ~17 ~17 -8 -7 17 1?7 -7 -7
OIL SUMP . -l ~14 ~14 -14 <15 -15 ~16 -16 -15
?'% CALLERY -1 b L -14 -14 -3 ~13 -15 =15 =15
AKE AIR 2 -3 -3 -3 -2 -a -z -3 -3
ANBIENT -2 -2 -2 -2 -2 -2 -2 2 -2
mlems 33 3 33132333
PHE?I&F '13 -19 -19 -1 -9 -9 ~19 -19 -19
EXHAUST §1 -2b -5 8 6 o I8 42 41 4
EXHAUST 2 , -3 20 3 H bb 78 g2 L
%{ 13 -&5 -28 -12 8 23 27 a9 i
1] ] 14 ol 7 78 83 104 115 117
BHAUST 43 5 ! 1? bé 12 13 112 109 103
EXHXIST 46 =3 12 43 69 B 1 130 160 1
EXHAUST STACK -0 1 18 2 a8 3 42 L 33
PRESSUKE PARAKETERS
0IL na 8.7 3.7 34 450 S0.b 8! 73.8
fipd) 17,2 1191 1215 1205 1218 1.4 1241 1247 15,9



#eex QYNFUEL PROJECT 03-8538

RUN NUNBER 587 588
TEST CODE . 1311 13
DAY (julian) 5331 513
TINE (mlitary) (41219 141222
PHASE Ty 1
TYPE FUEL TARSAK  TARGAN
ENGINE PARAMETERS
ENGINE SPEED (rpn) 8% 415
TORGUE (Rig)) 14.3 16,3
SMOKE OPACITY (2 1080 0.0
TEHPERATURE PARAMETERS (deg.c)
COGLANT TN -20 -28
COOLANT OUT -16 -4
0IL SuMp -15 -15
DIL GALLERY -15 -15
INTAKE AIR -24 -24
(ELL AMBIENT -22 =22
BOOST BA INNER COOLER -20 -20
BODST AF IMNER COOLER -2 -2
FUEL IN -19 -19
EXHAUST 11 &0 &1
EXHAUST 42 ¥ 87
EXHAUST 3 k(] 41
EXHAUST #4 119 123
EXHAUST 45 106 104
EXRAUST 16 386 228
EXHAUST STACY 35 ¥
PRESSURE PARAHETERS
0IL (kpa) 8.7  90.3
FUEL (kpa) 1360 1215
S T R
seol 1
\{ (i'vghin) Fr) Sx 1]
Zag& {nilitary) 14125% 14125¥
T7PE FUEL TARSAR TARSAN
ENSINE PARAMETERS
ENGINE SPEED (l"‘En) 246 921
TD%&IE (N-) 2.1 A%
PO {{')] 2.4 2.8
SIKE OPACITY () 1881 el
TEWTRATUPE PARKKETERS {deg.c)
Cobwty IN 19 -19
COOLANT -3 -13
e g
? %AKE P;R -24 -24
-3 -2
T N %mmg toiE 4 3
?@ I8 WO
EXHAUST 31 98 148
EXHAUST 2 157 167
%T $] 118 i
ot 8o
EXHMIST 4 53 254
EXHAUST STACK 112 117
PRESSURE PARANETERS
OIL kpa) 1722 184.7
FUEL (ipa) 47 n3

147

TEST RESULTS wxxx

589 590 591
EINERE RSS!
5315331
MIZ2§ 1AI23) 14123;
TaRSAR TARSAN  TARSEN
M2 3 515
7.6 150 b
1000 100.d 1000
-2 2 -
RS T R T
-5 14 -4
-5 -15  -I§
2 -2 -2
-3 -3 -3
21 -3 -2
33
TR S !
93 2 1k
q st m
125 17
e 15 105
#47 W27
2 R m
99,2 106.8 1185
g5 49 107
598 5 803
i oWy ot
531 5131 53
Wi iy sy
TARSRN TARSAN TARSAN
979 144 1158
27 UL T
31 38 A
100.0 100,80 99.9
-8 -18 -8
S S L I 1
-2 - -y
-4 - -
24 24 2
3 -3 -3
-9 - P
-2 -9 -9
-8 -9 -1
s 1y 2
82 189 193
7 i 1@
12 i1y
- 1m 1%
B I
2 I W
197.0 2119 227.9
BB IEb 62

s 59
ETREREITN
1 “smi
Wiz i
TARGAN  TARSAN
b4

.l A5
18 17
w10
2 -2
~16 -16
-4 -3
-5 1§
2 -
=23 -23
~21 -21
20 a0
-19 -19
B 8
128 128
72 68
315
1% 138
25 i
n Ty
1220 13
29 Wy
T
30 1341
53 531
il s
TARSA TARSAN
132 . 23S
®i @7
50 163
%4 5.9
-7 7
- 13
-1 -
A4 .14
2
-3 33
45
45 a7
9 -9
127 252
A3 305
o %
20 W
18 273
™\
150 195
242.1 2608
49 1

5
1311 1
3531
14124?
TARSAN

595
13
3331
1412481
TAKSAN




xEar SYNFUEL FROJECT 03-BS38

RUN NUHEER 405
TEST CONE Citian 13%%31
ylian
b (ilitary) 14132
PHASE 1
TYPE FURL TARSAN
ENGIKE PARAMETERS
BINE SPEED {rpm) 2358
TOR (=) 358
POY W 138
SHOKE QPaCITY ) &.°
TENPERATIRE PARAMETERS {deg.c)
CODLART IN -13
COOLANT OuT 18
DIL SUMP ~7
OIL GALLERY =13
INTAKE AIR -2
CELL AHBIENT -2
BOOST BA INMER CODLER ?
BUOST AF INMER COOLER -3
FUEL IN -19
EXHAUST 337
EXHAUST #2
EXHAUST 43 n
EXKAUST #4
EXHAUST #3 48
EHAUST 36 15
EXKaUST STACK ell
PRESSURE PARAMETERS
OIL (kpa) 314,86
{kpa) 2.t
g !
DAY {jolian) 3331
TINE (nilitary) 141309
PHASE ot
TYPE FUEL TORSAN
ENGINE PARAMETERS
ENGINE SPEED {rpm) 818
UE N-H) A}
Ol {kN) 2.1
SHOKE OPACITY (5.8
TEMPERATIRE PARAMETERS {deg.c)
COOLANT IN €
COCLANT QU7 -
AL iy 3
it Abien gy
BOOST B4 IMER COOLER -7
Pﬁl’ & IIMER COOLER b
IN -19
EXHAUST 1 13
EXHAIST ¢2 135
gﬂﬁﬁ; 3 139
" 111
EXHAUST 35 193
EXHALST 46 127
EXHAUST STACK 123
PRESSURE PARARETERS
0IL {lpa) I;.2
{kpa) 89.7

606
1311 1

1
14133§
TARSAN

148

TEST RESULTS mxxx

607

1
o

141332

TRRSAH

418
1311 1

1
14133%
TARSAN

1324
28.3

3.9
31

| TARSAN

459
2.8
1.1
4.6

609
1311 1
14134:"!
TARSAN

—
P 0
-

619
1318 1
3331
1414118
TARSAN

COCS - OO
S eI e



*ex GYHFUEL PROJECT 3-8538

RUN_HUMBER 23
TEST CODE . 1311 2
DAy _(fylian) 533
TIKE (nilitary) 1633 4
PHASE 1
TYPE FUEL TARGAN
ENGINE PARANETERS
ENGINE SPEED (?n) -1"
TORGLE { ; i-al)) -4.3
SHOKE OPACITY [¢4] ]
TENPERATURE PARAMETERS (deq.ci
COOLANT IN ~1h
COOLANT OUT -17
IL SUMP -15
01 GALLERY ~th
INTAKE AIR -19
CELL AMBIENT -20
BOOST B4 INNER COOLER -19
BOOST AF INNER COOLER -1?
FUEL IN -19
EXHAUST # -1%
EXHAUST 2 -7
EXHAUST #3 ~1?
EXHAUST 44 -i?
EXHAUST 45 -1y
EXHAUST 45 19
EXHAUST STACK -1
PRESSURE PARARETERS
oIL (kpa) 4.7
(kpa) 91.8
ST Lo a1 3
Ay (julian) %33
TIME {military) 163337
PHAGE |
TYPE FUEL TARGAN
ENGINE PARANETERS
ENGINE SPEED (tl'&n) 2
TORQUE -8 ~10.7
{X) -4
SHOKE OPACITY {zy 1.1
TEHPERATURE PARAMETERS {deq.c)
COOLANT IN -16
COOLANT QUT - -5
IL CALLERY -14
Pn akE AR -2
CELL AMBIENT -21
BOOST B4 INNER COOLER -19
ng?]’ AF INNER COOLER -19
IN -1
EXHAUST #1 -13
EXHAUST 42 7
EXHAUST 43 -4
EXHAUST #4 2
EXHAUST 15 -11
EXHAUST 1 14
EXHAUST STACK 1

PRESSURE PARAHETERS
oIL (kpa) 27.3
(kpa) 104.3

TEST RESULTS sue#

626 627
13112 1302
533
163313 143308
TARSAN  TARSAN
-1
. -2
8.1 99.3
-5 -1h
-5 -5
-5 -id
-1h -l
28 -0
B i
-9 -9
NN
-au .-k
2 -2
A B
2 -2
24 -
57 B
1wy sz
635 8%
B2 B2
s;f 53y
16334 167352
TRESAN  TARSAN
n -l
5-3 =73,
#.6 100,08
-1 -1
.
-4 45
2 -2
-2 -2
2 2
-8 -8
-9 -9
)
85 88
SV
23
T
B %
a 2
1.5 45.1
1020 103e

N O OO es I L (N

—
v 0 I
g—' NN




Wit SYNFUEL PROJECT 03-8538

RUN HIIMBER .0 &2
TEST CODE . 1311 2 13112
AY (julian) 3331 5301
INE (mifitary) 163410 183414
PHASE : 1 1
TYPE FUEL TARSAR TARSAN
ENGINE PARAMETERS
ENGINE SPEED (rpm) 372 322
TORQUE (-H) 9.9 12,8
PO {XW) 4 4
SHOKE OPACITY (1) et 100,
TEMFERATURE PARAMETERS (deg.t)
COOLANT IN -i8 ~18
COOLANT -13 -13
011, SyMp -4 -14
1L GALLERY -15 ~{3
INTAKE AlR -3 -23
[ELL AMBIENT -21 -1
BGUST BA INNER CODLER -20 -2l
B00ST AF INNER CODLER -i8 -18
FUEL IN =17 -19
EXHAUST # 2t 24
ST 32 11 18
EXHAUST ¥3 53 54
EXHAUST 34 38 102
EXHAUST +5 ) g7
EXHAUST #4 2804 212
EXHAUST STACK brd 3h
. TRESSURE PARAMETERS
OIL (lpa) 7.2 B80.6
FUEL (ipa) 87,3 B4
RUN MMBER &3 451
TE‘?'T COBE . B2 132
) (julian} 5331 5331
TIHE (nilitary) 163443 153447
PHASE 1 1
TIPE FUEL TARSAN TARSAN
ENGINE PARAMETERS :
ENGINE SPEED (tl"pn) 991 1185
(%) 25.6 32.8
0 (XW) 2.b 4,0
SHOKE OPACITY ) 109.0  99.9
TEXPERATURE PARAMETERS (deq.c),
COOLANT IN -18 -17
COOLANT OuT -14 =13
OIL SUMP -12 -12
?I* GALLERY -18 ~14
NIRKE AIR -3 =23
IENT -22 -22
BOOST BA INKER CODLER ~20 ~19
BOOST AF INNER COOLER -18 -18
FUEL IN -18 ~{7
EXHAUST #1 72 88
EXHAUST 4 176 192
%HST 11 135 157
ST 182 182
EXHAUST 45 i1 175
EXHAUST 288 . 306
EXHAUST STACK 114 127
PRESSURE PARAMETERS
0IL (kpa) 156.5 149.3
(kpa)  ~15.6 -28.0

150

TEST REGULTS wamat

83 64 45
1302 1312 13137
53 5m 1
1637 16321 163428
TARSAH TARSAN TARSAN
¥ A 53
ny u) A
19007 1001 1800
- -9 -y
B LI I
-4 - -l
-5 -5 -8
2 -3 B
- .22 =37
2 -8 2
N
2 B
e 16 123
58 8 48
0 e 18
7% 8 10
21 22 o
I B
7.1 95,2 105.2
g37 %3 =
852 6% S
L2 13 B2
[ 53 s
1e3S] 163454 143458
TARSAN  TARSAN  TARSAN
29 W4 W
.9 B4 53
2 132 125
M. 2bb 204
17 -lf  -iF
VI A
-1 -1 -1
-4 -4 -
I S
2 2 2
- I 5
-8 -5 -1
-lh 15 -5
3 206 258
1w ue
2 B3 A
&6 22 280
a3
I 129
12 191 20
182.8 19984 213.9
SN

847 648
13112 1311 2
513
163473 16343%
TARSAN TARSAN
a3 A
wH wﬁ'
-19 -19
-5 -
-1 -1
13 -15
B
2 -2
-38 -3
-8 -8
~19 ~-19
89 B
139 14
96 105
142 15
132 139
273 273
71 %
124.5 1343
5.1 5.7
&35 637
1312 1312
531 59
163515 163513
TARSAN TARSAN
742 2158
%o?e 3
2.5 125
7.5 184
-3 -3
A1 -l
-8 -7
-3
-22 ..22.
-2 -2
8 9
-5 -4
-17 18
o
325 K ]
5% 21b
T} Iy
197 16}
203 202
26,4 266.8
-45.9 =473

=]
31 2
xxd]
16351?
TARSAN
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% SYNFUEL PROJECT 03-8338 TEST RESULTS #¥xe.
RUK_NUNBER £39 640 L) 662 863 bb4 B8 &bh 867
TEST CODE 15112 1MLg 13112 1311 2 13 2 13!552 13112 1311 2 1311 2

531 a8l ol 31

Day !i'vlian) a3l 533l 1 8
e (mfitiry) 163517 13020 163024 163527 163530 16304 1610 16582 16358
TYPE FUEL TARSEN TARSAN TARSAN TARSAN TARSAN TARSAN TARSAN TARSAN TARSAN
ENGINE PARAETEPS
ENGINE SPEED (rpn) 236 278 2124 1274 780 23 2% 2385 235
TORAUE oMy S.7 514 484 208 121 %9 LI 97 515
POVER (R R X R AL A O S X
SHOKE. GPACITY ) 137 %2 me T8 15 Wi 73 85
TEWPERTIAE PARMNETERS (dep.c) . . . .
Wro-- - - 0+ % 03 3 -
T T, T - T T S T
OIL GALLERY eI S GREYT B N R B .
INTAKE AIR 2 20 - AW -2 -y P -F .19
TELL ANBIENT 2 21 -8 21 - 2 d B -1?
BOOST B4 INER COOLER 1 1 7 3 4 2 12 1
BOOST 4F INNER CODLER R | [ 1 1 2 - ]
FLEL TH BB sk o sk 2
EXHAUST #1 W oz ;e 2 w7 2 3 o 2
EYHAST #2 W B 93 M 15 2 A %m0 W2
o Bz o E R E
EXHAUST 5 ™ b8 B oo @ % g
EMHAUST 46 IS5 17 1y @ a5 Ay i 154
BXHAUST STACK B2 a3 24 13 1B 182 a0 a2 203
PRESSURE. PARMIETERS
0IL {hpa) 2965 3114 3235 384 B IS MG 3.9 3.9
FUEL (ipa) —48.6 -8 -A7.7 -AUA HLD SE %4 7 -6 .
YT COtE pite i mis mie nhe ahe uhe whs md
05 {julian) "SI 50 A3l a3 1 SR 53T S|l Ag
Iike tilitary) 163549 1653 163507 163 ) M4 16367 16310 1e%i 110
TIPE FUEL TARSAN TARSAH TARSAR TARSAN TARSAN TARSAM TARSAN TARSAN TARSAN
ENGINE PARAMETERS
\ (gl 74 W Zms mE oug amy Z2 M o
Tole -K) 84 27 She B B2 3 50 S W
PO aw 123 124 124 25 124 125 j24 127 123
SHOKE GPACITY 2 55 58 5.4 53 &2 55 4 34 3.2

TERPERATIRE PARANETERS (deq.c)
COOLANT 18 : -5

W -3 -2 -1 -1 | i 1 ] 3

a1k sume -1 ] ) 2 2 3 4 H b
21l CALLERY =h -3 =3 -3 -4 -1 -2 -1 -1
INTAXE AIR -9 ~-18 -18 it -18 -17 -17 =17 -17
CELL AABIENT -1 -9 -9 -1? -13 ~18 -8 -18 -1?7
BOOST B4 IRNER COOLER 13 14 15 ] 16 18 19 o0 2l
PBELS‘T AF INNER CODLER 3 3 4 g 3 [ ? g ?
IH =13 ~16 =16 =13 =15 =14 -15 -13 =15
EXHAUST #1 286 283 282 21 23 M 308 7 308
EXHAUST 32 2 282 280 277 279 285 291 294 288
\ST 33 288 268 288 288 88 2% N 2% 289

ST %7 300 300 29 07 32 1y 327 328
BHAUST 15 w7 s I a2 304 33 121 323 318
EXHAUST 38 138 123 122 121 121 167 212 264 313
_EXHAUST STACK 204 20 206 206 208 218 2% ) 236

PRESSURE PARAHETERS
DIL

(fpa) 376.4 382.2 384! 3BB.4  3B9.8 390.3 3] 3874 IEA.S
(kpa) -39.5 -40.4 -4LD -At6 2.7 M1 45,7 -7, -4




wxd CYNFUEL PROJECT 83-8538

COLD START TEST @ -20 DEGREES C
XUN NUMBER 80
T CODE 1611 1

TES

Ay Iu’xan) £027

14z (military) 85117

PHASE

TPE FUEL STIEDS

ENGINE PARAMFTERS

ENEINE SP (rpm) -=1
o {§~H) 1.3
3] (XW) -3

SHGI’.E GrACITY {x) b

TEHPERATLRE PARAMETERS (deq.c)
L e -20

OOLANT
COOLANT 0UT ~19
OIL SuMp -20
0IL GALLERY -28
INTAKE AIR -28
CELL ANBIENT -20
BOOST B4 INNED COCLER -19
BOOST AF TNNER COOLER =19

L IN -19
EXHAUST #1 -1
EXHAUST $2 -i?
EXHAUST 33 -19
EXHAUST 4 ~19
EXHAUST 5 ~19
EXHAUST 46 -19
EXHAUST STACK -18
PRESSURE PARAMETERS
0IL {1pa) 3
FUEL (kpi) 2.8

COLD START TEST B -20 DEGREES €

IMEER 849
TEST EDDE 1511 1
DAY {julian) 5027
TIHE {nilitary) &5143
PHASE 1
TYPE FUEL S72ZEDS
ENGINE PARANETERS
ENGINE SPEED {rpn) -1
TOREUE (N-H) 803
POYER {XN) -0
SMOKE CPACITY (¥4 4

TEXPERATURE PARAMETERS (deg.c)

COOLARY IN ~19
CTOLANT QUT '-l7
SuMp -
0L GALLER ~20
INTEKE AIR -22
CELL AMBIENT -21
BOOST BA INMER COOLER -7
mplews
EXHAUST 41 -19
EXHAUST #2 -19
EXHAUST #3 -19
EXHAUST M -1?
EXHAUST 15 -13
EXHAUST 6 -19
EXHAUST STATX -17
PRESSURE PARAMETERS
1}48 (kpa) 3
FUsL {kpa) .9

B4  BE2 93 g4
1411 18111 16111 1611 1
8027 02 s0a7  s027
i ez iR e
STEDS STUEDS STXEDS S7ZEDS
T
505 3
= T R
ST S S+
T IR T R |
-5 -7 17 -7
R | |
T B B
2 2 B -3
2 - -3 -3
<9 -9 -9 -9
T L |
S L I | S 1
L S | S T R |
-19 -19 -19 -19
ST T B T I (-
-9 -9 -9 -0
-9 -9 -l§ -1
-9 -9 -9 -9
-8 18 -8 -i8
b5 b b
288 W3 2B 93
g0 B 972 873
6111 6111 1511 1611 1
8027 b0z 027 al7
Gl a2 s ssxutla
SIZEDS SIEDS STZEDS STMERS
A
WEs WS -Med -TLY
S 73 w0 %l
19 -9 19 -9
-7 -6 -ls -l
2 2 - -2
5 % 5 5
TR T T BT
T | S |
L | S | B
2] @2 33 24
2 2 B -
2 2 -3 -3
N T . S
L B S |-
T TR B
-2 - 2 -2
S .5 5 .2
T OWT W5 4l

152

TEST RESULTS wsexx

874
1611 1
b
832 l1
STREDS

-1
-35:.3
99.7

8.
161 1
s

g137
571EDS

=
n
S e O

875
1611 1
5027
a2 ?
STIEDS

876
1611 ¢
5027

8ad ?

S?Z’ES

877
1811 1
£027
ESZ!{I
STHEDS

10,3



ourx SYNFUEL PROJECT 03-8538

COLR START TEST @ -20 DEGRESS C

RUN NUMBER 873
TEST CQpZ 1611 1
DAy (q’ulian) 5027
PZIjE {mlizary) 3521?
TYPE FUEL S72EDS
ENCINE PARAHETERS
ENGINE SPEED {ran) -1
TORQUE (H-f) -352.2
PCVER (X4) N}
SKOKE UPACITY (x) 1005
TENPERATURE PARAMETERS {deq.c)
CODLANT IN -9
CODLENT cuT ~i&
OIL 5Hep =20
GIL GALLERY =20
INTAKE AIR -3
CELL ANBIENT =32
BCOST B4 IMNER CCOLER -19
300ST AF INNER COOLER -19
FUEL IN -19
cXHAUST ¢ =20
EXHAUST 42 ~2h
HAUST ¢ -26
EXHAUST 34 -2h
EXHAUST &5 -22
EXHAUST 36 ~26
EXHALST STACK =21
IRESSURE PARAKETERS
0IL (ipa) 7.3
FUEL (kpa) 77.3

COLD START TEST € -20 DEGREES f,

RUN NUNBER pivd
TEST CODE L 1811 1
DAY (julian) 6027
TIHE (mlitary) 85241
PHASE {
*TYPE FUEL STIEDS
ENGINE PARAHETERS :
ENGINE SPEED (ﬁpg\) -1
TORQUE -8 8
PORER (41) -0
SHOKE OPACITY (¥4} 9.6
EEEAE;?T%E PARAMETERS (deg.c) "
COOLANT ouY -17
OIL SuMp ~19
IL GALLERY -21
INTAE AIR ~24
Call AMBIENT -23
BOOST B4 INNER COOLER -19
BOOST AF INNER COOLER =20
FUEL IN =20
EXHAUST 91 =24
EXHAUST #2 =3
1AIST ¥ -24
EXHAUST #4 -1?
EXHAUIST 45 -17
EJHAUST 36 -2b
EXHAUST STACK ~17

PRESSURE PARAPETERS
CIL (pa)  30.2
FUEL (kpa)  92.9

153
TEST RESULTS %xrx

88l
161l 1
8027
81-1!9

1
SIENS  S7RE

-1
-314.5
4
103.3

-9
-1
-19
el
-23
29
-19
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v SYNFUEL PRDJE"T §3-8538 TEST RESULTS mamx

COLD 5TART TEST & -20 DEGREES C

RUN_HUMBER ir]
TEST COLZ ) 1611 }
Day (julian) 4027
TINE (nilitarp) 853 3
PHASE {
TYPE FUEL S7ZEDS
ENGINE PAPAMETERS
ENGINE SPEED (rpn) -
TORGUE N-H) 9
PCUER {7 S |
SHOKE QPACITY 134] 9
TEF.PE'ATUVE PARAHETERS (deg.c) 9
r‘[h.L!\NT GUT -17
CIL St ~19
o011 GALLERY -28
INTAKE AIR -25
CELL ff ~24
EGOST B4 1 NEI £OsLER -19
EQOST aF INMER COCLZR =21
FUEL IN -2
HAUST ¢ -23
EXMAUST 42 -8
EXHAUET 43 -23
ECHAUST 34, -19
EXHALST #.: -17
EYHAUST #6 ~ -5
EXHAUST a74C ~17
PRESSLRE PARANETERS
{kpa} 31,8
FUEL {koa) 92,0

CGLD START TEST 8 -20 DEGREZS C

RUY NUMEER 905
TEST CCDE 1811 1
DAY (jslian) 6027
TIRE tmlitary) 9 154
PHASE i
TYPE FUEL STEXS
'.ENGINE PARAHETERS
ENGANE SPEED (*pm) §95
T'WQLE =)~ 36,5
) 2.8
SH"YE DPACITY () 190.8
TERPERATURE PARAMETERS (dog.c)
COQLANT 1 -
COOLANT OUT -16
OIL Sump -14
1L GALLERY -17
INTAKE - AR -18
CEL. AMBIEMT -18
BOOST B4 INNER CCOLER ~20
BOJST AF IMNER LCOOLER -28
FUEL IN -28
EXHAUST 3% 2] -
EXHAUST 42 29
EVHAUST 43 . 108
EXHAUST $4 g
EXHALST 42 12§
EXHAUST #b 4
EXBAUST STACK 74
PRESSURE PARASETERS
OIL Jkpa)  347.8
FUEL (zn3) 80.1

897 898 897 700 901 7
1611 1625; 16111 1611 1 1611 16!(1,

\l
\!
o~
=1
ra
~3
o
=Y
[
~3
o~

GI™= L3 =elI

502 2
85.511 -sszlia 55313 7137 _914'1.3 914
smns S7ZEDS S7IEDS S7XEDS SPIEDS 57D
-1 -1 -1 570 80 %7
.8 B § {7 B9 U
-0 -0 -0 23 2.2 2.3
.8 8 7 1006 M6.6 180.4
-9 -1 -1 -6 .17 -18
-7 12 <12 <19 -l -1%
A U - S |- A
- B S | S VAL ¥/
<5 <35 2§ <19 -9 19

-2

-3 ~23 =23 87 100 105
-8 -8 -9 209 224 34
~23 23 -23 52 i 90
-19 -1 . -1 19 138 148
-1? -18 -18 &3 21 9
~29 <24 -22 19 17 i1
-17 -17 =17 al o8 54
3.6 S 34 3IRT O WD
2.0 92.0 91.9 20 5. 8.3

0 908 919 1y 9

16111 1611 1 1611 1 1611 1 1411 1 1811
6027 6027 6127 4027 8027 K02
157 920 922 925 %28 %21

1o 1 1 1

STIEDS 37IEDS O7AEDS GTXEDS TAIEDS STMEDS
741 752 762 B11 986 199
kA4 4 39,7 404 400 R
2.8 1.1 3.2 1.4 3.7 4.0
100.6 138.6  100.6 100.6 1f0.6 130.5

-17 -1 -15 -18 -1 -16

-18 -18 -18 -18 ~18 -18
-i8 -18 -18 -18 -18 -if
=23 -20 =20 -20 -19 =19
-28 ~26 =20 -28 -19 -1
-2l -28 -2) -20 =28 <29
123 142 151 161 167 169
2 215 215 215 210 217
103 195 10g 114 114 12¢
169 162 148 174 180 143
1 136 142 146 154 161
1 17 7 3 -0 -2
74 80 26 3 92 105
349.9 3520 3E3.9 T IEE7 350.e 1593
81,6 821 g9 es3 B4 W9

425 443
3.7 %9
22 2%
100.6  106.3
-17 -1
-6 - =17
-2 -ig
47 -i7
-9 -1
-1 -18
2 -2
3 -2
-39 -2
115 122
230 23
T
T Ly
18 114
13 g
8 7
42,9 15,6
23 74
2 913

161l 18111
8027 6027
9 214 °z117

1
S7L05 STREDS

42 952
2.3 3652
. 4.2 3.5
193.5 183.5
-9 -7
14 -16
«12 ~12
-6 -18
~18 -18
-18 -18
~12 -19
-19 -18
=25 =21
193 134
212 24
) 110
124 197
1kb 178
-3 -4

15 113
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s1%¢  SYNFUEL PROJECT (3-8518 TEST RESULTS xxsx
COLD START T=5T 2 -20 DEGREZS L

K HURKER a4 95 N6 97 N 919 72
TEST COBE i1 1611 fatl 1 1611y AT Y Otall D el
nay (julian) 8027 8027 6027 8027 027 6027 4027
WEE (ailitary) 9 azg g 233 922; ) zz% 7R 923 923
TYPE FLEL STZEDS STMERS SVEEDS STXEDS SoaEDS smmmt smEDS
ENGINE vcprrmas

ENSTHE {(pom) 1000 975 1323 1037 193 MsE 4A8
TO0RG L (=1t} 44,1 46.8 18,5 4.1 45,9 €6 &
20UER wp 48 43 54 54 52 52 5
TAGKE OPACITY ) WS 1005 190, 1e0.6 1005 6.5 e,
TEHPERATUIE PARANETERS (deg.c)

QOLANT 1H -4 - -5 - 4 -1 -7
CoaLAT AUT -5 .15 .15 =15 <5 -{2 -1
GIL SUNP S NS SRS | N ¢ SRS | SN |
0IL SALLERY -6 -l -1 -5 -5 15 -1f
INTAKE AlF -8 -8 -8 -18 -l -1 -f7
£71 1 AHBIENT -8 -1§ -8 ~1g -1f -if )7
S00ST B2 HMER CoeR -3 -l -8 -1§ -7 -7 -7

W05 2 TnaED C80ER S | N . S -
UEL 14 -0 - - -3 -3 A -
SYHALST 31 19 18 193 192 4 182 1E%
EXEAUST §0 3y uy  ® A7 oM %9 34
SYHALST 12 W e W M T 2 In
EXHALST 34 195 197 195 198 . 9% 189 18
_Xh‘UST B 12 1 W 178 132 190 184
EXKA -4 -4 § 3 1 ] -
BT thac 51?12 1A 12 128 1
n_ssuxs PARRHETERS

(kpe) 363.7 Jb4.8 365.8 365.8 3477 kB4 339
FJEL kpa) "93.5 TE2.5 2.2 3 1 ;e a2

COLD START TEST @ -20 DECIEES C

QUK NUMBER 23 924 923 926 927 9

TEST COD= 1611 1 16011 18111 16111 16111 1611 1 16111

DAY 1uhan) 6027 6027 a027 6027 6027 6027 4027
;}{2& {mlitaryy 9 241; ? 24‘17 o ¢ 25.15 ) 25;’ 93 g 73 ;5

t

TYPE FUEL ‘ STIEDS TTZEDS S7ZEDS STXEDS STXEDS STEDS STIEDS

ENGINE PARAMETERS

EMGINE SPEED eam} 1112 1113 1137 1097 1226 1208 1199
TORGUE I-H) 448 456 352 45 &5 WY 454
ONeR (x4) 3.2 5.3 5.4 5.2 3.8 3.6 5.7
SHCKE OPACTTY ) W05 10 1.4 004 1004 1884 1803

TEHPEQAT%E PARAMETERS (deg.ci -

-1 9 - -2 - -7
COOLANT OUT it B R A | | T |
0L SUKP % - -8 -8 -8 -7 -8
0L GALLERY e I L I AT ST ST S
INTAKE ATR AR v A RN | A A | A 1
CELL AMBIENT VR v A R B ¢ B | B
BOOST BA INNER CODLER -ip 15 <18 -15 -5 - -
HUST #F SR COOLER -3 -2 -2 -1 -l -1 -1

FiEL 1 LA | A I | NS | B S |
DL 4 90 1@ @1 o 1|2 1) 17
EXHAUST 42 T T A B (O A/ S
EYAUST 42 25 120 135 @ 13 ¢ TH
EXUAUST 44 18 188 M 203 2w 27
EXHAUST 45 78 1¥5 a0 @i oay B I
EXIUST 45 2 2 1 1 O 5
EXHAUST STACK 135 1% M2 1 i 18 e
PRESSURE PoRAMETERS

or Gpa) 389.1 369.0 3668 8.2 3.9 H7.S 387
FLEL pa) 7.7 thib 668 85 T el

Lot
5127
2 21]

- 3
STREDS

tniatond

927
'S l '
SQ°7
7233

ERwps -3
“loontt

.
5
n

e
LN B
LAF D SO

san
‘i




xixk  SYMFUEL PROJECT 03-8538

COLD STARY TEST @ -20 DEGREES C

RUN NUMBER 93
TEST CODE R S
DAY {iulian) 8037
TIYE tailitary) 9 312
PHASE f
TYPE FURL 572605
ENGINE PAPAKETERS
ENGINE SPE (Fam) 232
¥y 708
; ) 17.2
SHORE DPACTTY M 2.3
TEMPEPATUSE PARAMETERS (d2g.c)
COOLAENT 1N ~
CROLAKT QUT -1
OIL SUMp -4
OIL GALLERY -1
INTAKE AIR -17
CELL AMBIENT -17
COST B4 TNNER COOLER -9
BODST AF TANER COOCER -5
FUEL IN -19 .
EXHAUST #{ Y]
EXHAUST 27 78
EXHAUST #3 214
EXHAUST 34 3
EXHAUST 45 n
EXHAUST $4 106
EXHAIST STAK 197
PRESSURE PARANETERS
pIL (kpa) 375.8
FUEL {xpa) 106.9

COLD START TEST @ -20 DEGREES C
RUR NUMEER
TEST CODE . 1611 1
(julian) 4027

AY
TIME {nilitary) 9 339
PHASE 1
TYPE FUEL G72DS
ENGINE PARAMETERS
ENGINE SPEED {ran) 2373
i W 1
Y »
SHOKE DPACITY () 22.%
TENPERATURE PARAMETERS (deg.c)
COBLANT IN !
COOLANT QUT 6
ﬂIt sume A
INTAKE AIR ~13
CELL AMBIENT ~16
BOOST B4 INNER COOLER 3
BO0ST_AF INKER CGOLER g8
FU=L 1N =19
EXHAUST #1 362
EXHAUST 2 ki f]
EXHAUST #3 134
EXHAUST 34 30
ALST 45 32
EXHAUST 46 47
EXHAUST STACK 207

PRESSURE PARAMETERS
0IL {xpa) 402.5
FUEL {z3a) 118.2

156

72 93¢ 939
16!1:15 1611 I 1811 1

] !
S7REDS S7XEDS S7UEDS

23 23 2855
8.3 £S5 B
{57 158 15.8
5.9 4h0 0.9
-7 -5 -5
~4 -1 2
% 5 -4
-1 -
- -lh -lb
AV B V.
7 5 3

B S 1
-9 -9 -9

g L
17.4 113.b
M2 w3y 9
W1 el 1
W27 bi27 02
IR T v
TS SLEDS STREDS
xR TR
62.7 6.6 9.8
5 153 127
26,8 23,4 15,5
2 2 2
7§ 5
33 4
55 i
b IS
I 4 4
- B
48 8 -8

38T 341

o
ro
=]
[ )
n
-
ol
by
o

rA - X 1)
Wy oHnE Y
1 49 49
206 206 200

44 945 9246
1611 1 1841 1
27 i

TE57 RESULTS exne

% 937
Wil
8027 4027

a9
SPEDS  572ED5
2358 235
4.3 43,1
159 15.7
9.5 338
-4 -
3 :
S5 -
3 -8
Ay -1
-7 1%
2 -
3 2
-9 -
| 382
32 345
138 132
%: 7
e
248 210
¥4 3970
19,2 128

60
9 3511 9 35;.
STAEDS GTIEDS

1311 875
4.0 Wi
6.1 31
3.0 1.5
& B
1 il

3 §
-2 -1
-14 -14
-15 -13
3 3

¥ 9
-18 =13
2%2 202
244 199
i3 91
248 198
a7 197
42 kL
148 149

395.9

3959 204.9
155,79 1452

oo

et

Lad avm

!

3 4
-1 -1
=2 -b
-5 -8
-16 -l4
] |
3 b
=17 -19
77 N
ki 57
132 1306
oW
3133 kv

46 4
209 248
399.1  400.7
5.8 11535

947 748
1611 1 1411
b037 - al27
I 9%

1 1
S7IENS G7REDS

878 a7
3.1 387
33 b
1.7 17
o 9

10 10

3 3

-0 0
-14 ~14
~-1a 13
1 !

8 ?
=13 18
to1 18
18 180
57 185
186 173
189 176
43 o2
143 3
8.3 IN.E
176.7 180.8

]
1611}
8327

933

!
SEDE

. -3
L Lo

[P ]
QLTI

1 [l
wn ._ql:lcnl:l

|
—

—.uiﬁm

oL S |

——

SIS LD e U T



Hoin  SYNFUEL PROJECT 93-3538

COLD START TEST B -20 DEGREES C
RUN HUBBER
TS'I CCLE

16111
DAY uhan) 5027
HZIE (silitary) 94 :5
TYPE STLERS
ENGIME PAIAMETERS
£ GINE SPEED (#2n) 879
TG-(EU (=) 18.!
POUE (£3) 1.5
SHUKE oPaliiY ) 1.8

TERPERATIRZ PARAWETERS fdeg.c)

COCLANT It ]
COOLANT QUT 18
ity d ]
0IL GALLIRY 2
HTAE A2 -14
CELL aMRIEY ~13
BCOST 54 INiER COGLED -1
KDOST of TNuER CODLEX 4
FUEL IN ~17
ZAHALST # {7
EXHAUST 32 158
EXHAUST *3 13
EARRUST 43 187
EXHALST 43 163
SYHAUST #b 3
EXHALST STACK 139
PRESIUPE PARAMETERS
aIL {iwpa) 363.8
FUEL (hpa) 189.4

157

TEST RESELTS exxy

b~ et A JU 4

o

b |

M
M - [
ot 3

et o
L=t ="l

(bl
uirath s L

-
KA
L]

—
N

e
I
he 59 L0

—

Lo
5
4

o~
D1 2D e

-~
K ~aF3
Ot B~ e

w
+8

L

— E3CQ

——- e
aoen rown

'
[N
B MU e S

e )
SJLadA raLnos =

v
sl




158

sart_ SYNFUEL PROJECT 03-8538  TEST RESULTS xxws
COLD START TERT B Lah Dephebe g o oad T

RUN NUMBER 734 953 926 237 9:8 9259 96t 961
TEST CODE . 1611 2 1611 2 1411 2 1611 2 1811 2 1611 2 161 2 16112
Day {julian) 6023  a02 028 6023 6028 6028  p02H  bO2A
TI-IlAHEE (niii:ary) !0413? 10413? !0414} lMH'i! 1042417 104153 10415;.1 10-1!5?
TYPE FUEL N G7REDS GS7XEDS S7ZEDS S7XERS OTZEDS SUXEDS S7EDS S7MEDS
ENGINE PARAHETERS

ENGINE SPEED {rpn) -0 ~1 -1 -1 - - -1 -
ORGE (i-N) 2.4 -2.4 287 -296.0 -355.7 -T2y -35N6 3397
(] (KW} d .0 -0 N N N d i
SHOKE OPACITY [#3) A .4 A 40 B3 9.2 12 g

COCLART DUT -1? ~17 ~t7 -17 -17 17 -7 -17
OIL SuMp ~28 -1 -19 -19 -2 -af -20 =20
011, GALLERY 20 -20 ~20 ~2f -2 -20 -19 -17
INIKKE AIR -2l -2l =21 -21 -2 ~2l -22 =22
CELL ANBIENT =2l ~20 =20 -2l =2 -20 =20 -2
BOOST B4 IMMER COOLER =19 -19 -18 -1 -1 19 -1 ~19
BOOST AF DMNER COOLER ~12 ~1? -19 -19 -19 <12 -19 =17
FUEL IN -19 -1? -19 -1 . -19 -1 -9 -19
EXHAUST #1 -19 -19 -19 -1 -3 <22 23 -2
EXHAGST 32 -19 -19 -19 -2 -2 -2 -2 =23
EXHAUST 43 -19 19 -19 -9 -21 =22 23 ~24
EXHAUST 34 -9 17 -19 -1? -2 -2 -4 -2
EXHAUST 3 -19 ~17 -19 -19 -2 -2 -l -24
EXHAUST 36 -19 -2} ~19 =19 ~21 22 -2 24
EXHAUST STACK ‘ -18 -18 -18 -18 -1y ~28 -21 -2
PRESSURE PARAMETERS

gIL {kpa) 4.4 4,4 4.3 4.4 4.1 4.3 4,6 . 5.7
FUEL fipa) HNO K.Y KB Bs 62 Ay BLe T N3

COLD START TEST @ ~20 DESREES C

RUN_HUMEER %3 984 963 966 947 %B 949 970
TEST CODE 1611 2 1611 2 1611 2 1A112 16112 16112 1611 2 16112
DAY ‘ {julian} 4028 6028 4028 6078 6028 6028 o028 4028
gﬁﬂ& (nilitary) 1063% 1042;5 1842{13 1942111 1042114 1042117 104?2{1 1042.'51
TYPE FUEL JIXEDS S7ZEDS T7IEDS G7ZEDS S72EDS S7IEDS S7EDS 372EBS

ENGTNE PARAMETERS

ENCINE SPEED L R S S S S R R .
TORGUE UCH] -18.4 -308.1 -300.0 -294.4 -290.9 -208.4 -286.4 -276.7
POER 1) R Y Rt Y R SOV B BN
SHOKE OPACITY () 104 10004 10004 10004 0004 1804 108i4 10004

TEMPERATURE PARAMETERS {deg.c)

COCLANT TN 49 19 -9 -19 -9 19 - -19
COOLANT GUT A A B v R v R | V B v/
OIL SUHP 2 - -9 -7 - - -1 -9
0IL GALLERY -9 -y -9 2 -0 2 -3 -2
INTAKE AIR 2 -2 -2 -2 -2 -3 -2 B
25 -3l -3 -1 -2 -3 -2l -al
TBADMRCOOER ~ -9 -1 =19 -3 % -9 -9 -9
NHER COOLER -9 -9 -9 -9 -9 -0 20 -2
] O | S| N | I | S | |
EXRAUST 41 2 -Z. 27 <& -A -8 29 A
EXHAIST 2 % -7 21 @ -8 -@ -3 -9
EXHAUST #3 2% <% -7 -y -8 -8 & -2
BXRAIST #4 2 3 28 @ B B ¥ D
EXHAUST 35 35 -3 <& -8 ~@ 8 -8 2
EXHAIST 45 5 2 -3k -2 -3 - -
EXHAUST STACK -2 -2 -2 -2 3 B3 3 -2

PRESSURE PAKARETERS
0IL ipa)
) N
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ssak SYNFUEL 9QGIEZT (3-65 TEST RESULTS ware
CCLD START TEST 7 -20 DEGREZS C
RUK_HUMRER 93 97 975 976 97 9B 99 990
JEST CO0E _ 1617 3 lojlg 182 1612 61 et g el 2 el 2 12
{julian) 4028 bi28 o028 bDaR 6028 4E28  hgad  &02d
T wilitary) 123239 wmz 104236 122239 104243 mm? mw 104251 1-:43515
PHASE 1 g 1 L 1
TVPE FUEL TYEDS ST SMEDS STAEDS S7EDS SUEDS S7IS s7mb Smeok
S}EHE gpgggmns (rpn) 1 1 1 | ! L ! 1 1
PalE n(«pm R R A LR 52 -3
SHOKE GPACTTY D04 1k s 1904 i00.4 13804 T2 450 2504
TEHPERATURE PARAMETERS iceg.c)
COCLANT T a9 w9 a9 g g e -19
COBLANT GUT -7 - -7 47 A7 -7 a7 - A7
QIL SUMp i U ST | N S B | S |- S TR
JIL CALLERY -0 - -0 -2 20 20 - -3 -2
INTA(E AT B - S SR St S« S S
CELL AYBIENT I - B R B B B S
YGOST B4 TNNER e A O TR [ [ [N |- SN - B
BEOST 45 THAER € -2 -2 -0 -0 -2 3] -8 @) -3y
- -3 21 @ 2y -3 -3 -3y -3
BT o - A T B 5 - 9 b g
EXHAIST 42 I D - - T A - .
EXHALST £ -7 % b -5 -4 -3 23 -3 33
EXHAUST +4 2 -% B 2 - B B 5
SXHAUST 45 -9 -l -9 8 - 3@ 3§ B 57
EXEAUST #4 A Y B A A B B
EXHAUST STACK 2 -7 -8 -5 -4 -5 43 3 4
FRESSIRE PARMAETERS
pa)  37.8 4.3 49 283 517 S5.3 584 600 AL.2
Rk Gpa)  197.1 106.E W07.0 1970 1089 1EI3 1l2e 97 963
COLD START TEST @ -20 DEGREES C
RiY_NUHBER Bl 982 983  9B4  9BS 98 o8 988  9g9
TEST CODE 6112 16112 16112 t6112 14102 1811 2 1811 2 16112 1811 2
ing {ulian) 6028 6023 4028 6028  &0PB 4028 600  gmed  &agd
TE (niiitary) 104238 1045 ) IS4 104E7 10431 104813 104318 104317 11322
HIL
TYFE FUEL ° TIEDS STREDS SYAEDS SPXEDS S72EDS S7MEDS S7MEDS SUZEBS STZEDS
DIGINE PARAMETERS '
ENSINE SPE ) S R S SRS S H R S|
GRQE 5 B PO 4 SR 1S S S G T 0 SR 5 QR X S i
PCUER L S N N S D T T R B
SNOKE gPaCITY M 163 17 41 22 14 6Ll s
TEWPERATURE PARANETERS (deg.c)
COOLANT IN A + A Bt S | N | BT BT
COBLANT OUT <8 -7 -8 -8 -8 18 3 - -18
OIL SUkp A GRS R L AN | NN SN ( SN | B
0L GALLERY I N S SR ! R S S
INTAKE AIR - S N ST S TS TS S
(L e - I S S x S« S| . SR S
T B4 A C Y R A S (N - N [,
SEET & Theh oo -2 -0 20 -2y 20 -pp -3k -2 -37
FLEL TH -2 - - -t - - - -2 -2
EXUALST 3 4 3 2 ! I S = S~
EXHAST + 3 4 a4 = 5 4 4
EALST 30 S B S B I B QR
EXHAUST 33 2 @ @ @2 22 3 @ o -3
EXHALST 15 -2 ¥ ¥ - % -3 % -5 25
EXHAUST 45 % tb -6 - -3 -35 -3 -5 -3
EXHAUST STACK o T A T R ¥ SR | SN L
PRESSURE PARARETERS
0:L (hpad 819 £2.2 L34 626 62.6 625 K23 B0 &l.9
FUEL Gpa) VA 933 %29 93 Sl LB OSLE s 9t
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13-9338 TEST RESULTS warw

vk SYNFUEL PROJECT
£OLD START TEST & ~20 DEGREES C
RUR_NUMBER il 991 992 993 904 993 994 997 998
B Gl M Mled N M il 'oihd i
ylian 2 & & = L
T" ‘lEE (niiitar;) 11432 ? 1043213 10-‘-3311 1043314 104337 lﬁﬁ‘ﬂ 1043413 104345 134350
. 1 '
TYPE FUEL STEDS G7XEDS TMXEDS G7ELS E7MEDS FEEDS S7LEDS S7XEDS .ED°
ENGINE FARANETERS
ENGINE SPEED ':I)"Dﬂ.‘ -1 -1 -1 -1 -3 - -1 -1 -1
TDF:Q#‘JE = <30 -3 - A -3 -Rs -4 -327.2 -3L.2
PCiES § )] A .3 N A .0 .3 0 N .%
SHOKE OPACITY {7) ) ] o3 9 T 3 b 874099,
TE‘b’rQATJRE PARAMETENS (deg.c?
COBLANT IN -19 -19 -19 -19 -19 -19 -17 -17 -1
COOLANT QUT =17 ~18 -17 ~18 -{? -18 -18 -7 -18
gIL suep -19 -19 -19 -19 -19 ~19 ~19 -9 -1
GIL SALLER -20 -2 -20 ~20 -2] -2) =21 21 =20
INTAKE AIR =24 -24 <23 ] =23 -23 =23 -3 =25
CELL AMBIENT =23 -23 -24 ~24 -2% -24 - -24 -24 -34
BODST 54 INHER COOLER -0 -29 -20 -23 =20 -2t ~20 =30 -28
BOOST aF IRKER COOLER ] ~25 -20 =20 - -20 -8 =20 -2 -20
FUEL TN <20 ardi] -20 -2 -2 -2} ~2) -3p -2
EXHAUST il -3 -4 -4 -5 ] =b ~7 -g =11
EXHMIST -8 -8 -B -9 =g -9 -1 ~11 ~-14
EXI‘IGUST ﬂ -22 ~22 -22 - 22 ~22 -22 22 -1 -23
EXHAY =2l - =21 -21 ~21 ~21 e H =20 -17 -19
EXHHUST F =20 -23 =23 -23 -24 -24 =21 -23 -24
EXHAUST 26 =23 -23 -24 -24 =24 =22 -23 -24 -23
EXHAUST STACK ~15 -15 -13 ~15 =15 -16 -17 it -17

PRESSURE PARANETERS
0IL

(kpa) &1.6 61,3 AD.9 48,6 40.2 59.8  59.4 401 45.)

k2 909 967 96.6 90.3 9.2 9.0 9.8 953 101D
COLD START TeST & -20 DEGRZES C
RUN_HUMBER ®9 1000 1001 1002 1003 1904 1895 1006 1047
3EST CODE 1611 2 1411 2 1611 2 16112 1611 2 1411 2 1611 2 16112 411 2
AY {uhan) 6020 &028  A028  60ZB  AD2B  A02R  AlPM g2 5028
PTEIESE (nilitary} 1043.‘5‘5, 10435? 1844 il 1044 i! 1044 !6 104 ‘1? 10441;. 10441? 10441!8
TYPE FUEL S7IEDS S72ERS STXEDS S7REDS S7IEDS STXEDS GS7XEDS S7ZEDS  GMMEDS
ENGINE PARAMETERS
ENGINE SPEED (rilu -1 -1 -1 ~1 -1 -1 - o
TORGUE i‘l) -235 4 ~273.0 -282.3 -238.2 -233.} -25.3 -2;W.B -278.0 26,9
POWER N N} .0 .0 A 4 .0 A 4
SHOKE OPACITY (;.) 180.3  100.3 100.4 100.4 180.4  130.3  100.4 139.4  100.4
TEHPERATUR‘ PARAMETERS (dag.c)

DOLANT =19 -20 -12 -1y -19 -19 =20 - -2 <20
COGLANT OUT <17 -17 -7 -7 17 -7 -16 -2 -17
OIL SuNp -1y -9 -1? 19 -9 -19 -13 -19 -1?
OIL GALLERY -8 -2 -2l -2l 21 -2 -20 -2 . -23
1 -5 =23 -23 I S ~23 -2b -2b
CELL AMBIENT ] ~24 -24 24 <23 -2 =23 -2 -2
BOOST B4 INNER COOLER -2l =20 -20 =20 -2 -2 -20 -30 =23

ST NNER COOLER a8 =20 -2t =20 -2 -2 -0 -2} =20

63 =20 =20 -2 =21 -20 =22 -2 -2t =20
EXHRUST 1 -13 =15 -7 -1} -13 13 =17 -18
XHRUST $2 -8 =10 -4 2 -2 | - - |
EXHAUST $3 -2 -2 -23 -2 -4 <23 -23 -3 <23
EXHAUST 34 -1 -4 -6 -9 9 13 28 2 13

AIST 3% -24 ~24 -17 -1 -1b -2 - - -
EXHAUST #6 <23 =23 -2b 16 =17 -17 <23 =2 -2l
EXHAUST STACK -1% -13 -14 -2 -1 -y -7 -7 -8
PRESSURE PARAMETERS ,
0IL (lpad 700 747 793 8A0 93,5  93.5 1035 ilB.e
FUEL tipa) 1840 135.6 1063 1266 W21 172 1069 1570 1DA.9
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i SYNFUEL PROJECT 93-BS3  TEST SESULTS wxes
COLD START TEST B -2 GEGREES ©
RUA NuteeR 1008 1909 1010 1911 1012 M3 1014 115 3016
JEST €D o 16l3a 1eli2 16113 16112 1611 7 18113 :64 2 18j12 (bil 2
(joiian) 6023 5028 5028 6023 6028 028 4028 | 6428 _ abod
;}{R& fiitiry) M2 10HEE 10 0T 0 0NT 10380 0B 1nalad
1 1 1 g 1
TYPE FUEL STUEDS S7/EDS SUXEDS WMEDS S7MEDS S7MEDS S7DS S7MERS STYEDS
ENGRIE PARAHETERS
ZNOINE SPEED O S U R SR R I S ]
TORClE QC) 2754 2398 2570 <2187 -206.) ~193.7 -2M.8 -7 2.5
PONER 1) St It N st It N It SR St
SHUKE OPACITY (0 10004 1064 100.4 10004 10004 10003 1%.4 1304 109le
TENPERATIRE PAREMETERS {deg.c) :
£6 2 - e - -9 A -9 w2
£ONLANT DT KA v B S N S, B T S A ¢4
0IL SUHP S - 9 a9 a3 -9 - -8 -8
0L CALLERY L I | S | O | R | It DS | B L R
INTAKE A13 5 - 26 ~gb -3 - 35 -5 35
CELL ABIEN 25 - 5 -5 % -3 5 -5 2
BO0ST B4 IENER CO0LED TR O R I B U B S |
BIOST & TineR CROLER 2 - A - @ -1 B X -2
FUEL T A -3 - -9 -3 -2} -3 -2 -3
EYRRUST 31 -y - - - -2 % -7 0§ 9
EXHAIST 2 -2 2 2 -5 -7 - -0 -2 -3
EXHAQST 33 2 -1 -7 -8 <12 -1 -3 -5 -1
ST H 10 5 i 11 12 E i g 3
EXLET 35 2T T B | T -t -1 4 -8
ST 4 R S SV S S S L s
Fier Sy B R e T T R R R | ¢
PRESSURE PARANETERS
a1 (hpa) 1139 U900 1242 1296 1350 W03 (453 1500 156.3
FUEL Gpad  107.0 7.0 (38,8 106.6 106.3 M3 1662 1959 5.8
COLD START TEST & -20 DEGREES C
RUN MUNBER 07 1018 1019 1020 1921 1022 1023 1024 1023
TEST CODE O Wi1? 112 12 1112 16112 16112 14813 16313 1411 2
DAY (julian) 4028 &d28 5028 6020  a023  AM8 6020 028 4008
JiE (ilivary) 10447 1MET IMASE 10MSP IGAT2 10T 1S 10431 L
TYRE TENS STIE)S STEEDS SUZEDS SVEDS SVKEDS STEDS SMMEDS STXEDS

ENGINE PARANETERS

ENGINE SPEED (q Hpm S R G TS S SRS (R SRS SR
TORGUE NPT IS S N F S SO . & N Y R
POUER N T TN | R S T TN
SHOKE OPACITY B st owr wd b 22 o b o

TERERATURE PARAMETERS (deq.c)
ST B K, S B 8 -8 -18 -8 -8 -f
iy

INT&E AIR 25 25 25 35 25 -2 24 -2 24
CELL RBIENT - R S BT S B+ . S+ QR
BS54 Dbz BOE %5 &H OS5 O & & &
3007 4 TINES COrEn T R R - T S S+ B
FUEL - -3 -3 - -2 -2 - -3
BT 13 % S S S-S B R SR B
i I Y S Sy S S S SR S,
EXAUST $3 BT |- A S B - T B ¢
EXHAIST $4 8 7 % 3

]
EXHAUST 36 ‘! -15 -1% 16 -18 -'lg -%llx
EYHAUST STACK T R+ R - RS ¢ SR | AR | SRS | S ¢
PRESSURE PARAAETERS

{kpay 13,2 13,
FUEI. (2pa) 9.9




FuE SYNE m:scr 33-353 TEST ZESULTS rxkx

0L) START TEST @ -’G Tes

RUN NUHBER 1826 7 1028 1029 1030
TEST COGE 1611 2 141 2 1611 2 1h)1 2 1811 3
DAY {jwlien) ~a020 8023 4023 ~ A628 4028
;&2& {niiitary) 104517 1ﬂ£‘20 1(:43213 10452? 19452‘?
TYPE FUEL 57195 572E1>5 STAEDS S77EDS 577638
ENGINE PARANZTERS .

ENGINE SPEED {ran) -1 -1 e S -1
CRIUE wH) -3 -3 -3 -2 <29

N (X} N J N 0 .4
SHORE. 0PACITY [E3 S S S Y G2 9
T'N?E??.TL'R: PARAMETERS (g=g.c) .

LANT I =20 -20 -1? -20 -2 -

U’*u aih] -8 -8 -8 -8 -8
UZL sup i A A ¢ S T
O:L GAtLERY ~19 ~19 -1y -19 -19
INTME A2 24 24 -4 24 -2
CELL AMBIEMT =24 24 -3 4 -2
$005T B4 INNER COOLER =21 -2 -2 -2 -2
BOGST AF IizR COLER -2l =20 =20 =20 =20
FUEL 1 <20 -2 -0 -2 -2
EXMLST #! -B =9 -9 2 -1l
EXHAUS -4 -14  -15 =13 -15
EXHAUST f.s 17 -7 7 -7 A7
EXHAUST ! ] -0 -1 =2
EXHALST #‘ -2 -1z 12 12 -3

EXHAUST 44 -6 -l -1 -lb -la
EXHAUST STACK -4 -4 - - -l
PREGSURE PARAMETERS
DIL {pa) 1359 133 130.6 1281 f25.7

fpad 917 9.0 914 92 .2
COLD START TEST @ -20 DEGREES C
RUH NUHPER 033 1036 1037 103 1039

TEST CODE . 1611 2 1611 2 1611 2 16‘ 2 1611 2
DAY {julian) 6028 6028 4028 4028
JEHEE {nilitary) 10-‘.545 10454? 10455{. 104.:.414 1045"';}
TYPE FUEL '7251)5 STEDS STIEDS STMEDS S7AEDS
ENGINE PARAMETERS
ENGINE SPEED {ram) -1 - u T -
TCRJUE ti-H) " -2,9. -87.3 -294.5 -2%B.2 -269.7
PLER ®y) A 4 4 A2 N
SHOKE SPACITY {0 S WB 952 $we O
"EHPERATJRE PARAKETERS (dag.c)

LOOLANT TN 21 -0 19 <19 -2
£OaLAAT OUT ~18 -18 -1d ~17 -17
QIL St i L A AR SR |
IL GALLERY -9 -1 - 13 -9

INTHE AzR -2 -2 -3 -3 -2
CELL AMBIEN =23 - - -2 -3
30057 B4 ’\NER CCELER 21 =21 -3t . -1 -2
ROOST &F IiHER COCLER =20 -2 28 - -2
FUEL TN 2 -2 -2 - -
EXHALST -l -13 0 13 -5 -8
EXIST 12 -3 .15 -6 -7 -1B
EXHAUST 42 =17 -17 -18 -19 -20
EXAAUST 44 -5 -5 -7 -8 -1t
EHALST 5 15 -l -5 -8 -1
EXRAST 45 -6 -7 -8 9 -2
EXHAUST S1ACK -15 -1 -16 -16 -16
?R.SoURE PANANETERS -

(kpa) 1137 11L& U9 1222 1277
’UE.. {kpa) 91,6 0 919 976 1014 103.9

162

-1
-874.8
.0
18,4

1032
1611 2 161] 2
bz 632
13453,5 1&45.:?
GTHEDS  97IEDS
~1 -1
<0 -2
g |
.7 Ni
-20 =21
-8 I
~19 -19
~19 -19
-3 -2
23 --"
=21 =21
-2 -af
-21 =20
-11 =11
-1 -15
-7 -
-3 -3
-12 -3
-4 -17
~15 ~i5
120.8  118.%
9.0 9.1
1041 1042
1611 2 ‘16112
5028 4026
1346 i! 1046?
/DS S7ZEDS
-0 < .|
-271.2 -263.%
B .4
100.4 1004
-24 ~-28
~17 -1
-18 -18
-19 -1
-23 -23
~23 -3
-a1 -22
-2 -2
-2 ~21
-19 -1
=20 =21
-22 i
-14 15
-14 -3
-15 -17
-18 -13
138.3 1437
162.7 g6
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e SYNFUEL PROJECT 83-5538 TEST RESLLIS rex
C0LD START 7EST 2 -20 BEOAES ©
U3 NUBBE 411045 1046 1MT IMB 1349 1050 10 1SR
TE57 COOE O 112 1113 16132 16432 16110 w313 16112 16113 bl 2
3 (jalian) 6023 6028 8028 4003  AGz3  402B  &0z8 442k - 4dzs
5 ottty 83 AIE M R S 0iE A5 198 17
HASE ! o '
TYPE FiEL STYEDS S7YEDS STMEDS SIS STYEDS STEDS SMEDE S7iené smeng
E,Glgg RS 3 : { 8 g ] : 3 2
ToIGE GRTs -218.8 A0 -34S0 2507 -ETA -EALE -2 -0 -1
PLUES W 1 It Bt Bl It Bt e DR
SHOKE GPACITY () 1000 10001 1008 62 aYd 1600E 1@h b iz
i R TP N S S
CoAnT BT B B A | I R B | B B
a1l St S8 -)3 1B -1§ -8 -5 -1 -1§ -39
iL L2y -9 -9 -9 <5 -5 43 -9 -pp -i9
INIAE 322 R S S R S S N .
TEL AMBIENT B R S . S B B, .
FO6ST B4 [hEe CCOLER R . S B . - R G
S00ST AF TWAER CCOLEY TR ST R R R A .
e o R R R R . R . B
SHEAST 41 - 21 -3 -4 <p -2 -1z -1 12
ST 12 22 -7 -4 IS -7 -8 -1 -3 -7
BT 3 2 -5 & -7 -l§ -9 -9 - -9
SGNST 5 b 47 -18 -l 2y Bf 3 -3 3%
NEMST 45 NN S R | I S R B v
* ZXEAST % TR & QR ¥ Sy S/ T SRS T B}
EXNAUST STACK -19 -17 -17 -17 -\ -18 -t -17 -1 .
PRESSURE PARMMETERS )
)il ‘ (tpa) 1545 160.0 145.4 170.8 176.2 1813 18721 192.5 197.3
FUE. (pa) 1163 106.4 105.3 1062 1063 1351 195.9 1057 1357
L8N START TEST @ -20 DEGREES [
R3¢ EE 453 1054 1055  105% 1057 1958 (D59 10eR 1%
TEST FOOE 12 16112 16112 16102 16112 16112 16i1°2 16113 il 2
24t (julian) 4028  b028 4028 6028 6028 6028 6028 AD2E | 42a
e ilitary) (MG 10K 0d6Ko 10AKD 10RGEY 10SE 1KEY 173 w7
TYPE FUEL STEDS STESS SMEDS SYEEDS STEDS STEDS SUTEDS ST STEDS
ENSINE PARAPETERS
ENGINE SPEED 1 S N B R T e
TORGE (FN) -244.5 -188.4 -198.7 -210.6 -13.2 3.7 3.2 32 3.2
POMER e R Y e e . e e
SHOKE CPECI (1) 10004 100.4 q00i4 10004 3.6 |4 192 1 &8s
TENPERATURE PARANETERS {deg.c)
CORLANT 1N A9 <19 -19 2 -1 -9 -2 -1 =19
COOLART GUT 7 7 7 7 Y7 -8 48 -1 -i&
T S8 -1 -8 -8 18 -13 -8 -3 -8
5 L R | O B | Bt I N 1
I P 2 R @ B B @2 2 -z -4
SEtkr o ey oo £ £ F 2 F % B 7 3 34
BOOST &F I:ER COOLER 21 -2l -af - =31 -2l 25 -3 2%
20 -2 20 -0 28 -2 30 -8 -39
ERALST 15 -4 - -8 -1 a3 3 4 g4 F
EXHAIGT 44 2 5 7 & 3 g -8 -
ECRiST 1 T ST St B
- ) - 9 -9 -9 -9 - -
b RO B B N B B
EaUST STaTK T s SRS BT St Ry Sy S Sy
PRCSURE PARARETERS (a) 2030 2081 2:3.3 g0 2164 222 2067 2309 195.8
H N <ug, {1, 3218, . Liaed 4N &34.7 25.1
HUEL (b T4 T4 TEI Tes v o wg g Gl
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a5 SYNPLEL PRDCECT 03-6530  TEST RESILTS xres
C0LD START TRST 3 N BEeabil e

RUN NKBER TR I ST L LT UL L I U
TEST CODE O 1Lz 16102 6132 18]l 2 302 i) 2 1ell 2 18432
(jolian) 6020 B0 500 6026 60 | Sla -b3o8 " ird

T ilitery) 10478 WAL WA WL 104720 075 W09 1047
TYPE FUEL smed smmd wme wmb smEd mmd wEd smad
L e
g,'(“ G 33 <3 a2 ap 4] a2 Ay a1
i 7 SRS S St N SR Y N N |
SNOKE CPACITY -+ () 45 33 23 e 12 9 @ s

TERPERATURE PARAMETERS (dag.c)
COGLANT IN -1?

ENGLET OUT -8 -8 -8 -3 -8 -3 -3 -l
oIl SUp -8 -8 -8 -8 -8 -1p -3 -18
DIL GALLERY T | B | BN | A | R 2 B
INTACE B8 AR S SR SR | S| SR G
CELL AMBIEHT ; R TR S | | S | | B T
BOOST B4 INNER COBLER R R R R R B R
BUOST ¢F TaER COOLEY 2 - 20 -2 - - -2 -

FUEL I ) % -3 -3 -2 -2 -2 -
YRS 41 5 4 % 7 7 & -8 A

EXHAIST 32 N | T Y R et e T 1
EXHAUST 43 R L R S | A | R A | I
SXHABET 34 -9 -9 i@ -8 -1g -8 -1 -2
EXHAUST 85 S U R B B | R E R 1
EZUAUST #h 7 4 -4 - -9 - 9
EXHAUST STACK 4 A5 -5 -1 A5 15 -1 -3
PRESSURE, PARANETERS :
a1l (lpa) 189.2 1835 178.2 1730 8.0 1633 1385 154

(Gpa) 927 924 w1 9.9/ a7 9. WA 9L

COLD START TEST @ -20 DEGREES L

UL Mo Wy Mmoo UM wmo um U7 e
50 COLE teil 2 16112 16112 16112 16112 1811 2 161 2 16132

n_r © (julien) 6028 6028 6023 6028 6033  AOZK - 4023  &028
I (ns tary) 104735 104735 G47R1 SN WOAPAT GOATS] A0ATSE ta7e
TYPE FUEL STEDS S7ZEDS S/MEDS SUREDS SPIEDS SVXEDS SUMERS S7MEDS

"ENSINE FARAMETERS
ENBINE SPEED trpn R B B S T T
TORRUE G a1 a3 a1 -3 3d g -G -250d
SOUER w 04 N R
SADKE OPACITY 54 J SRS S SR SN B A - L T
TEWPERATURE PARAMETERS (deg.c) , ‘
COOLART 1M A9 19 19 <19 -9 =19 -9 -9
LA DT -8 -8 - -8 -1 -18 -1§ -1

L S0 -8 -8 18 -1§ -18 -8 -lg -

Tk thaRy -9 -9 -9 7 -19  -19 -5 -9
INTAKE AIR I R S TR | R | R TR |
CELL AMBIERT -1 -3 -1 -l -4 -3 -3 -3
BOGST BS THNER COMLER —  -p2 -2 =22 -2 -3 @2 -2 g2

BOUST AF THAER CODLER T, B B ST B S B

FUEL IN 2 - - - 2 - -2 -3
XHALST 41 e A | T § B I 1
EXHAUST 42 2 A2 -2 -2 -2 -3 B -9
EYHALST 43 -6 -6 16 - -6 -7 -7 -8
MAUST #4 18 -8 -8 -3 -8 -2 -9 -2
EXHAIST 45 45 -5 -5 -5 -5 5 -l -7
EXHAUST 45 40 -0 -0 - -] -2 -3 -3
EXHAUST STACK T TSR T R R S IS )
PRESSURE PARANETERS -
0lL (lpa) 161 1423 1386 350 1338 1349 108 146.b
FLEL (pa) 9.0 910 §.9 98 w8 w.s e ifE2

. [~

O v
IO Y
[N |

+ FOtOras>

w-

bty
R (LII\D Peeome sedom

—eat- OO oI

ny



UL SYrFJ L 2833657
£OLD START TEST 2 -4 LEGRERS C
RUH HUAEER 1080
IEST C0ZE 1441 2
DAY {uhan; 6128
e (nilitary) 1348 2
PHASE {
TYPE FUZL STLEDS
ENGIKE PARAHETERS
ERGINE SPEED (rpn) -0
JRRGHE (4-3) -241.4
Sgey i) A
SHOKE OPACITY 2 1004
i HPE’AT"R" PARAMETERS {d2g.c) 19
lll J.l
C"BLAJT a7 -18
0IL SuypP -18
3IL G‘L;E!V -12
DITNE AR -21
CELL A,"IB ENT -21
IG0ST B4 Dhng? CU"'ER -22
BOEST, -_F inieR CoG -21
il n_g -23
EXEANST 31 ~17
EXHAMIST 42 -b
EXHAMIST 32 -12
EXHAYST 34 -19
SYHALST #5 -3
SAEAUST $ -9
EXHAUST STACK -14
PRESSURE 2aRANSTERS
OIL (tpa) 138.5
{tgpa) 1043
COLD START TEST B -20 DECREES €
RUH HURDER 1lﬂ9
i 611
DAY ljulian)
TiE (military) .04831
PHASE
TIPE FUEL -‘7!‘;‘!)5
NGINE PASANETERS
ENGINE SPESD (r;m) -0
TORGUE Gi-t) -182.9
PONRR (Xw) J
ShOKE EPACITY ) 189.4
*ET?ERATLR: PARSMETERS (d:q c)
COCLANT -1?
CﬂﬁLA“’ GJT -17
gIL SUsP -18
0IL GALLERY -19
INTAKE 43R -26
LELL AMEIENT -28
BGEST B4 | kER CoOLER =41
BAEST AF IudE? COOLEX -21
FUEL IN -2b
EYHAUST $1 4
EXHAUST b
EHAUST 33 -11
EXHAUST 3 -12
EXHRUST 35 1
%ug* 6 -9
EXHRUST STACK -1
PRE“SURF PARAHETERS
(3pa)  2:L.%
fJ.L {Ka)  105.6

10234

-19
-18
-18
-17
-e!
21
-22
21
-2
-8

165

TIST BEBULTS ==z

o
812
1958

STXED

2
2
3

?
1
S

-0
-258.0

108.4-

-19
~17
-18
-19
-2t
-2
-22
=21

~20
-1




17 SYNFUEL PR
COLD START TEST 8 -20 DEGREES €
RUN HUMBER 1898
TEST LODE . 1611 2
DaY {jullan) 5028
TIiE ~ (militaryg) §04859
PHASE H
TYPE FUEL D72ED5
ENEINE PARAMETERS
ENGINE SPEED {rpm) ~{
RUUE (§=H) =107.6
: (L)) .0
SHOKE JPACITY {2) 138.4

TEWPERATURE PARAMETERS (deg.c
céﬁﬂ[}%},ﬂ}lﬁh PAPARETERS (dey )

19
COOLANT OuT -17
OIL Suip -17
CIL GALLEDY -19
INTAE AIR -20
CELL ANBIENT -20
BOGST B4 INMER CUILER -2
BOOST &F INKER CODLRR £
FUEL IN -23
EXHAUST #! 7
EXHRUST $2 3
EXHAUST 13 -1
SXHAST ™ 1
EXHALST 32 8
EXHAWST $6 -8
EXHAUST STACK 2
PRESSURE PARAKETERS
CIL (kp3) 232.7
FUEL (kpa)  105.1

COLD START TEST € -20 DEGREES

RUH HUXBER 187
TEST CO0E 1611 2
B e
i) #1.1tar

PHASE ! i
TYPE FUEL STUEDS
ENGINE PARARETESS

EXGINE SPEED (r{:m) 1
TORGUE ¢ 510
POVER e =D
SNOKE OPACITY & 100.3

TE.‘?ERATI'!RE PARANETERS (deg.c)

Caoar e 17
(Q-IL auw -17
OIL GALLE -18
INIAKE Ai 20
CELL AMBIENT ~-20
BOGST BA INIER CCOLER -2
BOOST &F DIIMER COGLER -2
FLEL IN -
B o g
9] 42 [
EXHAUST £3 13
EXHAUST 4
EXHAUST #5 38
ST #
EXKAUST STACK 5
PRESSURE PARRUETERS
oIL (hpa} 283.4
FUEL (xpa) 103.6

gSECT 03-8538

L N I L)
W PN e o g e
! = e o]

)
wLarany

CAED LNLALA D LACD e e D

ra

6023
1 3493}
S7E0S
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TEST RESULTS xxxz

. s
€ o~
alr e
0TI am~
=

W~ LRIV

1109

1611 2 -

. b02g
104534

|
S72EDS

-7 -7 17
-9 -8 -1
21 -3 -3
2 -3 B
TR 1
T |
5 -3 -3
83 &8 @
23
1§ ? 1
2 2 2
A I
1 ] -
Y R

0.8 4.3 2774

046 TR 1053
112 M3 i

1611 2 1611 2 18112
a023  H028 4028

R4S 104946 10454

SEDS STEDS STIENS
3 TR
9.9 -7 -19.1
o I I

0.4 15 10002
-2 -1 -l
AV I
‘17 -7 -7
-8 -8 -i8
TR TR
2 -2 -9
21 -2 -3
21 31 -
20 -2 2
TR
2 M8
1§ 5 R
5 25
2 2 W
P 2

2900 9.3 298.1

1359 157 TiSis

Nl\lmru-u

DSOON S5 3 -
b ane sospwe -
A ENELJ

]
[4%1a%)
=1

L LTI calil S

)
w3

Lrdarh

e | CILedrs 2 S JF

waPJ
17
ches
gy
PR



Mzt GYAFUEL BROIECT 03-6538

CLD START TEST 3 -2 TECKEZS C

RUB NUMRED e 1117
JEST LCD - 1611 2 1611 2
) {julian; 5028 6028
TIHE {siiitary} 104955 134059
BHASE_ {1
TYPE FUEL SIIEDS  37%EDS
ENGINE PARANETERS
CNGIME SPEED {ram) i §
TCHGIE ) -8.3 7.3
Garn g -3 A
SECEE CRACITY (Z) 103.2 i00.4
TEFPERATIRE SARARETZRS (daq.0)
CODLAT TN -9 -9
COCLANT Cus -17 -7
OIL S -7 “17
3IL GALLERY -18 -18
INTAE AIR <20 -i?
CELL AMECENT ~19 -1
S20ST B4 INNSS COTLE2 =31 -21
36057 AF ThEX CICLEZ -21 -2t
fup 1y -3 2
E{HALST 41 ] 93
EXHALST $2 58 &8
EYEAUST 33 24 k|
EXHAIST 34 i a2
EXEALCT 4% 35 7
ZxkAST ] 28
EXHALST STACK 2 23
PRESSURE PARAKETERS
a1 {kpa) 3015 302.8
FUEL (ipa)  135.7 183
COLD START TeST & -20 DEGREES €
R ALMEER 1125 1126
28T COLE {611 2 161] 2
DAY (julsan) 6028  &1729
JLE tailitary) 13tz wsaag
TYP= FUEL GSTEDS  S7XEDS
CHGIME PRRANSTERS
EnGIhE SPEED {ram=) 12 3
TiRaie G- 13,8 -7
PONIR X3 -5 -0
SHEKE SPACITY 13 184
TENPERATERE PARASETERS (dag.c)
COOLANT I -19 -19
CODLANT GLT : -17 -17
QiL suwp -7 -16
0IL GALLERY -18 -18
INTAKE AIR -1? ~19
CELL AHBIEMT -7 -19
KGOST BA IMKER COOLER 21 -2
X00ST AF ZNNER COQOLER -21 ~2)
FURL IR -2 -28
EXHALST #1 54 5
EXHAUST 42 7 78
EXHAUST #3 34 i
SALST : 7 78
EXHAUST 5 ] A3
EYHAUST #b 3 3
EXHAUST STACK 3 3
PRESSURE PRAMETERS
0L (ipa) 3N.? 1.5
FLEL (353} 135,72  105.8B

167

TZS7 RESULTS exey

18 119 11
61 i Wl
B028 6023  b5ed
05 2 5L :as-ula
1 1
SUEDS TZENS STYERS

3 -] 1
-50.3 -39.2 -27.3
16,4 1004 1004
-9 =19
oW '}§
S8 - -18
-1 -9 19
-1 -7 19
21 -2 -l
-3 -3 -3
2 28 23]
91 92 94
71 &9 1
3 ] 28
g £ £2
1 2 3
7 K] 2
25 PX] 5
042 3047 Ihd
1055 1|3 1S
127 1™ 1y
16012 16112 1811 2
o028 b 4028
msnzla msnzlz 15503%»
STIEDS STXEDS S7IEDS
1 1 74
13.3 14.3 174
1304 100,4  180.4
-9 -9 19
-7 7
O | S 1
-18 -8 -8
-9 13 -
-9 -7 -9
N T S
-3 -3 -0
-2 ) -2
5 190 1l
82 g1 4
k) R 38
7 81 g5
yY) 47 43
3 & k(]
a 3 35
2.3 3
10EE %

-aAFg b

o
&
g-‘ B A )

CE I ]
me3tora

3
163

a
e 203 2

n
vl
12}

o

L]
W0 e s I DT LD

— ¢
—

1N DO £~ 0 D

walsl]
e




(1711 SY:F L PrO-ECT §3-8338
0.0 START TET 3 hby heRAREA T
RUN RUMBER 1134 3%
TEST COOE . 1611 2 1611 2
Ry (iuhan) 8028 af28
TISE [milatary) (05051 103032
PHACE i 1
TYPE FUEL S7UEDS S7REDS
ENLINE PARARETERS
ENGINE SPEED (rom) 113 -0
TORGLE g 185 4.2
11l) ] -8
SHUK: EPACITY (Z) 103.4 i00.4
SENPERATLRE PARAMETERS (deg.c)
CGOLART I -19 -19
CGOLANT ouT -17 -17
LS A4f -l
GIL TALLERY -7 -7
ininkE Ald -19 -19
CELL AHBIENT ~15 -19
BOOST E4 IMNER COOLER =21 =21
BOOST £F IRWER COGLER - -2 -2
FUEL Ih -20 =20
EXHAL ST 102 18
EXHAUST %2 72 98
EXHAET 43 M [xi
EZHAUST 34 g 9N
XHALST §5 43 A3
SXHAIST 34 7 54
EXHAUST STAX kY] 40
IRECSURE PARAMETERS
eIL {:pa) 3163 316.0
FUEL {xpa) 135.8 105.8
COLD START TEST € -20 DEGREZS C )
QUM NUMEER 1143 1144
TEST CODE 1611 2 a1t 2
DAY . {julian) 4023 5028
'I..E (silitary) 15512? lﬂElZ%
TYP’ FUEL STIEDS S7UEDS
ENGINE PARAMETERS
EuG. E CPEED ([Pn) 25 H
{H-1) 19.1 18.4
.r;n ] (k) .8 K
SHGkc OPACITY (D 180.4 10004
TEMERATURE PARAKETERS (deg.c)
CGOLANT I 19 ~19
COCLART GUT -17 -17
0IL SuMp -16 -16
I GALLERY ~17 -17
TnKE AlR -19 -19
C AHBIENT -19 -19
57 B4 THHER COOLER 2 -2
BDOST AF el COolER =20 =20
FUEL 1) -2 =20
EXHhuST §1 122 119
EXHAUST &2 7 94
.XHAUST 13 33 H
EXHAUST n 94
.XHﬁb”T l' 49 ot
65 ()
vEXHaUST STACF i 4]
PRESSURE PARAMETERS
pIL (kpa) 318.0 317.8
FUEL {xpa) 105.8 10a.7

168

TEST RESLLTS z2x12

1145
1611 2

4028
105124
S72EDS

15 1

L LoV QY

AT e e

o
1
S7AEDS 57ED
2 g
55 9.2
00 18504
49 -1
A7 -
15 -1h
A7 -7
A7 -3
-8 1§
21 -2
2 -2
-2 -3)
153 10
92 9
B On
70x
BB
% 3
T
3167 316.1
1056 1055
146 1147
1611 2 1&i 2
8028 6028
195127 0513}
72605 STUEDS
3 9
19.0 18,3
0 :
100.4 10004
-9 -3
-7 -7
15 -
17 -7
49 -l
-8 -
20 -2
9 -2
2 -2
o
Oy
95 9
w7
P
N8l 8.1
5.7 1055

1139

1140 g
8112 163 2 16312
sj23 " 4t | 4and
Nerh sl s
! !

DS SPEDS STMEDS
3 %1
P 2 ST
K
wed e g
=19 - ~13
LR
h b -
-7 -7 -
-1y - g0
S L It
20 21 -3
ST I
28 3
LY T B
w9

s 1m0 o=

W oow 8
TR TR
TR
¥ O 9
6.5 Iie7 8.9
U 155 1950
T RTINS L
16112 16112 161172
b2 4028 p)a@
S35 1050
S7ES S7UEDE S7IED
1.4
21 m5 I
02
18,4 180 1003
VAR TR
-7 -7 -
6 - -l
A7 17 -1
-8 -3 -18
LAY | 1
20 21 -
2 2 -3
0 -2 @
o7 @
M 12 1@
I R |

% B B
2 3
7 B3 R
43 43 3
BE NG 3187
1057 151 1833

e
(V3 Rl 3, (R 1 IXT KUY

PN VTR B

I
~ s gL

ot
R
Nl

]
AU
s} uaLNO= "D I LULA Q"

— g
D I\

oo LAl
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sx3x  SYRFUEL PROSECT 93-8333 TEST RESLLTS axzx
COLD START TEST @ -3f PEGREES C

Rl MUMEER 1152 1153 WS4 1155 1155 MS7 1158 1157 ‘}!64',
TEST CODE . 1611 2 1h11 2 1611 2 1611 2 161% 2 1A} 2 1A1] 2 18112 a1l &
Day {julian) 6038 5023  &J28 6928 028 &3 o028 3023 4074
TIHE (maiitary) 105136 103149 123132 105159 09158 1052 1 1052 4 15527 igsall

PHASE I 1 ] | 11 1 1 1
TYPE FULEL S7UEDS T7UEDS S7XEDS S7MEDS S7AEDS S7AEDS S7UEDS S7AEDS  S7AEDS

ENGINE PaRANETERS

ENEIME SPEED {rpm) 308 19 132 124 55 381 132 338 55
.FE;_\?E (?{-33]) t‘?.g 19.2 20.; i8] 29.;? B2 B2 183 1’?.]-.‘

SHOKE DPACITY (¥4 A0 1004 105,40 1804 104.2 10,4 M0 1%3.4 106.3

T‘-‘H.’E?ATURE PARAMETERS (d2g.c)

COILAKT IX -13 -15 -14 -14 -14 -3 -12 -12 -12

CoOLAaT ZuT -17 -7 -17 -17 -7 -16 17 -17 -17

QIL Sup -13 =15 13 -13 -3 -1 =13 -12 -13
ai “GLL""! -17 -17 -17 =17 -17 -17 -17 -17 -17

IHIACE AIR -13 -18 -13 ~18 -12 -18 -1 -18 -18
CELL AHRIENT -18 -18 -18 ~13 -18 -8 -18 -3 -18

BCOST B4 INNER COOLER =28 =20 ~29 ~21 -35 =2 -21 =2 -22
BOBST AF INKER CODLER =20 -20 -35 -2] -21 -2 -23 -2 -21

FUEL TN =20 ~aq =21 =23 =23 -24 -21 -2 =20

XHALST 4 12) 118 118 116 115 i 116 ) 149

SXHHUST 32 138 144 146 13} 158 144 132 15 154
EXHEUST #3 A0 14 49 7 33 54 i bt £9

SAHAUST 34 8 [N 84 94 97 91 a5 5 94

EYHAUST 45 37 5 # 41 43 5 3t =2 31

EHAUST 4 &4 44 63 & S 3 37 t 31

EXHALST STACK EH A 12 42 42 12 42 2 a2

PRESSURE PARSRMETERS

CIL thpa) 3189 3189 3193 319.2 9.3 39S 397 9B 339

FUEL (a) 1017 1027 i02.2 100 102.8 95.3 8.5 1017 102.%

COLD START TEST € -20 DEGREES C

RUI NUMBER 1161 1162 1163 1158 1165 M4b 1187 1168 1189

TEST CODE . 1611 2 15112 18112 16112 14112 1811 2 (h11 2 14812 18i1 2

) {julian) 4028 4028 6028 6023  AO28 4023 A0 6023 4028

g}l{gsg {nﬂuary) 1852:215 108218 10531‘{ 103 z 13522.;5 IUEZZIB 1052311 lDSP.Ei! 11.':2317

TVPE FLES ‘ U7EEDS - S7ZEDS STAEDS S7XEDS S/LEDS S72ERS STMEDS S7XEDS S7IEDS

ENBIL PARAMETERS ‘

ENETHE SPEED (r"‘pn) 21 350 I3 375 A73 &1 £71 L1 £23

TGRGLE (i 8.4 2.8 194 202 230 2.5 A5 247 6.8

POSER {3 N .8 7 8 1.1 1.9 2.0 1.5 1.7

SHOKE GPACITY (1) 180.4 100.4 10004 100.4 130.4 1804 100.4 1004 193.¢4

TEHPERATLRE PARAKETERS (deg.c)

CONART IN =11 -8 -11 -9 ~11 <15 -6 -1 -15
qoLanr qurT -17 -16 -18 -18 -18 -1 ~1b ~14 -17
il SLxp -15 -15 -1§ =15 -1 -1 15 -12 ~14

OIL GALLERY -17 “17 =16 ~15 ~16  -l& -16 -16 -14

INTAKE h"? -8 -18 -18 -18 -18  -18 -18 -18 -18

CELL ahRT -18 -18 -8 -1B -18 -18  -18 -3 -18

BEosT B4 IM‘E? CEOLER -28 -28 =21 -28 -2l -2 =23 -20 =21

BOOST AF INNER COOLER -2} =21 =20 -2 -2 28 -2 -28 4

FERL IN -2 -20 -20 =20 ] =28 -20 -2 <2l

EXH(-‘.UST ‘l 118 118 121 1B 122 12 145 152 1Y
EXHAUST 15] 167 167 167 121 17 180 183 190

EXHAUST 13 82 52 9 5% =B 6 71 77 78

EXHAUST 1] 100 95 99 105 H ] 127 13 142

EXHRUST 45 43 [X] 42 g 53 75 3 & 23
XHAIST 35 45 13 42 43 a2 71 ] 72 78

EXHAUST STACK 42 3 A L] 4 at Y4 71

PRESSURE PARAMETERS - - -

{1 {a) 319.9 3.2 304 399 329 3.5 .S 3.7 333

PLEL '2 3 995 %62 WY B7.: 87,2 A RS ERs 3059




170

awax SYNFUEL PROJECT 03-853 5T RESULTS £x7x
COLD STARY TRGT B B hehNb L Lo o8 TE

g A W 0 W W T O
- - I o 1 — .,
DAY {jolizn) 6028 6028 4023  bQ2B  bas  &e23 6920 k0% 6508
THE ilitary) 103280 Sty wasab 0D WSS B w7 wSD oS
[
TVPE FUEL STIEDS S7ZEDS STMEDS SVMEDS S7AEDS SPIERS SUZEDS S7XEDS S7AEDS
ENGINE PARAMETERS
ENGINE SPEED () B43 838 493 7 Tt 77 8N G gn
THRGIE OE 2 26 284 33 @y Wz M7 Bl b
G )R O N - N Y 3¢ S 5 S X S 3 S X B X
SHGKE OPACITY W K05 14wl wnd u0d a0 1w8a 16a s
TELPERATURY. PARAMETERS (deg.c) .
COOLART Th TR A S AT S| R REY: I
COOLANT U1 S L T S R S | T
OIL S -4 -4 -3 -3 a3 13 -2 .13 12
L SALLERY T | S T S | S S TR 1 SN | S [
THIME AIR 3 -§ -8 -1 -8 -7 -7 -7 -3
CELL, ANBIENT ) -8 -8 -8 -8 -7 -7 -8 -7 -7
BOST B4 JINER CORLER 2] - -3 -9 -9 -9 -9 -9 19
BOGST AF 1WA CEOLER TR R B L | I T
Fuel 13 2 <% -3 23 -3 -2 -@ -3 =35
EAHAUST #1 62 122 172 7 85 182 186 14 20
EXHAIIST #2 185 187 178 18 83 183 187 193 1%
EAHALST 43 8§ 5 M 3 g 94 2 B
CORIST M Wy 150 o1&t 188 170 180 180 1 y84
RT3 g 8% 3 15 g 17 26 (% 148
TARALST 44 %  # 3 @ 45 55 % 3
EXHAUST STaCk 7% B0 84 8§ % 100 O - 108
PRESSURE PARAKETERS |
01t fpa) 336 MDI M0 I 5.4 N0 ME.4 309 514
FLEL (pa) 1253 1252 1204 199 1 CRL7 %6 3nh Cisd
COLD START TEST B -20 DEGRESS C
RUN HUBE? 79 1480 181 1182 1183 1384 1185 186 1187
TEST CODE O 1bi2 weli2 16112 16113 (e112 18112 1611 2 1112 1801 2
&1 {julian) 5328 4023 4028 078 6023 6028 023 6028 . 4028
T iiitary) 14536 NSTY MGHE WSSD 1058 1668 w2l 15 5
TYPE FUEL STEDS STEEDS SUEEDS STZEDS STXEDS S7MEDS SZEDS S7XNS 57LEDS
ENGINC PARAVETERS
EAGIAE SPEED pn) 875 9W 97 %S 997 %27 S22 913 88
TORGLE o) 3 0.8 e %I T W2 BRI UL
PR () 2.8 2.9 34 317 39 3T 3y 31 Al
SHOKE EPACITY FA T R R TR IR SRR BTt ST D S 1130 ST B 118
TEMPERATIRE PARANETERS (deg.c)
CODLANT IN % 5 8 7 9 <7 e o -1
COCLANT CUT SIS SR ST BPY NS v B R &
OIL S0P S |- SN | S ¢ N £ IR | R T
OIL GALLERY S LIS | N . SRS [N I N | SRS T NS £
THTAE ATR 47 A7 A7 7 -7 a7 a1 -7 -1
CELL AMBIENT TR | R | S v U T NN B | B, SR |
EGOST B4 INAER COOLER -5 -3 -8 -8 -8 17 -2 -7 -7
BOOST AF INZR COOLER -8B -18 =17 -7 -lp -1§ -5 -1 13
FUEL IH 419 -9 -8 -8 -8 -3 -9 -9 -9
EYHALST 31 200 293 244 22 23 23 @2 2 28
EXHAST 2 da A5 A 2 By A 9 g
EXHAUST 43 5 74 2% B8 @3 685 B M 71
EXHAUST #4 90 192 199 M2 197 a8 298 203 . 213
ST 45 159 60 5 G 1t 49 1y 1y 12
EXHALST 9 /2 A (A R - E S T SR
EXHAUST STACK mEoo12 1% 19 22 123 13 1 125
PRESEURE. ?ARAKETERS - ,
01t (pa) 3526 3515 3545 55 355 355 A0 35 384
FLEL TC T IS A S ST 3 Sy I St Tt S R I S 1 S T



veix  SYNFUEL PROJECT (3-3538

C3LD START TEST 2 -2 DEGAEZS £

RUH MUNEER 1183
TEST CDDE . fall 2
bay {1slian) 4028
TN tmilatary) 135332
PHASE {
TYPE FLEL §71EDS
ENGINE PARAMETERS
EHGINE SPEED ‘.r‘pp) 918
2UE -4 3.9
WE2 (k) 3.0
SHGKE (PACITY? (1) 1304

TEMPERATIRE PARAMETERS (seg.c)
CCAART H -1

CoELaNT QU7 -13
OIL St -
qo0 TALLERY “14
SATARE 30 -17
LEL AMEIENT -17
WOOST 34 TSR COMLE -17
BOOST AF 134K COCIER -3
fUEL IE -19
EXPAUST 219
EXHAUST 42 a0
EXEAUST 8 7
ExEausT 1 215
EXHALST 12 11
EAHAUST 96 1f
EXHAUST STACK 124
PRECSURE PARRETERS

oIL tina) 3537
FoEL (tpa) -19.3

C6LD START TEST @ -20 DEGREES C

RUii NUNBER 1197
TEST CODE _ 1811 2
paY_ {julian)  p028
T tmilitary) 138319
PHASE 1
TYPE FUEL S7LEDS
ERGINE PARANETERS
ENGINE SPEED (I:!pp) -1
TURSLE (H=) 7.7
1 )] -.0
SHGKE CPACITY H 217

TERPERATURE PARAMETERS (deq.c)
LOOLANT In

{0l Gt -8
L St -§
iU CALLERY -12
INTAKE aIR 16
L ABIENT -1
BOOST 4 INNER CODLER -1
BI0ST &F TNSER COB -12
FUEL N -19
YRAUST 245
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APPENDIX H

HEAT RELEASE RATE DIAGRAMS AND CUMULATIVE HEAT RELEASE CURVES
FOR THE SHALE, TAR SANDS, 57 PERCENT EDS AND
BASELINE CONTROL D-2 AT EACH SPEED/LOAD CONDITION .
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