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ASTM NEG
ASTM D975 EN 590 ASTM
D975 1-D 2-D 4-D
1-D 4-D
2 ASTM
D975 EN590 2 API
ASTM D975 API
Goodheart-Willcox Company[16]
(EMA)[17]
ASTM D6890 CEN EN 15195
(AET)
(1QTm™)
ASTM D6890
90
D6890
D6890 ASTM D613
(
)
ASTM D6890
D6890
D6890
D6890
[18]
2. (ASTM D975/EN 590/ )
Property Specification No. 1-D (S15, | No.2-D(S15, | No.4-D
$500 & $5000)" | S500 & $5000)
Flash Point, °C , min ASTM D975 38 | 52 55
EN 590 55
Distillation Temperature, °C ASTM D975 |
90%, % vol. recovered min
Kinematic Viscosity, mm2/sec AST ::;975 - —
at 40°C min 1.3 1.9 55
max | 24 4.1 24
EN 590 2.0t04.5
Sulfur Content, mg/kg, max ASTM D975 | 15 15
EN 590 10
Cetane Number, min ASTM D975 40 | 40 30
EN 590 51
Cetane Index, min ASTM D975 40 | 40
EN 590 51
Gravity API at 60 °F G-W[16)/EMA[17] |
min [16 40 | 33 —
max [16] ([17]) 44 (43) 37.(39) —
Density at 15 °C, kg/m3 EN 590 820 to 845

SAE
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mILS D6890 ASTM NEG
( D680 )
0.15 DCNJ19] 2015 1
ASTM NEG D6890
mILS [19,20]
NEG/EI D6890/EN 15195
D6890
D6890/EN 15195
TALM-K3
Nozzle Tip
Temperature TALM-K2
Controller TALM
Software
Package

TALM-K4
Combustion
Chamber Pressure
sensor Temperature
Controller

TAIMK] — |82
Control
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1. D6890/EN15195/1P498 (TALM-IQT™)

ASTM
DCN

D6890/EN 15195 ASTM NEG EI FEPs
315 2003 164
ASTM NEG FEP 2004
151 El FEP
2 2003
ASTM NEG FEP ASTM  DG613/EN ISO
5165 2 164 NEG
DCN (D6890) CN(D613)  NEG
CN/DCN (33 - 80)

D6890/EN15195/1P498 (CN

D6890

2 164 5 (3%) D6890
(D613) 5 CN  DCN

SAE

Sample D1026: ACN=4.9

Sample D1078: ACN=2.4

Sample D1090: ACN =6.8 (2003 )
Sample D1095: ACN =5

Sample D1109: ACN=5

5 ASTM NEG API 2
API ( )
D6890

A S

D613

D6890 /
(D6890 2600 psi, D613 1500 psi)
( )
D613 CN D6890

DCN( )

5 4 CN
56 CN D6890 33~
64 DCN; D6890 EN 15195
DCN 35 70 DCN CN

(CN<40) (CN>56) ASTM
2

(D613) 40 -

—CN=DCN o NEG (Jan-03 to Sept-16)

High API
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80 Sept-2013-D1078 <
Low Viscosity & Apr-2016-D1 109"
70 . &HighAPL ] Low APl & Higher . I S
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\ May 2009-D1026
u

S %
&) d Feb-2015 4 ,,‘Jf &

D1090

represents the
NEG data best
fit line

20 40 60 80
CN

2. ASTM NEG FEP
(2003 1 -2016 9 )

D6890

D6890/EN 15195/IP 498 CN (D613)

(n
(R) [21]
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(
)[21]
ASTM E691 [21]
(Sr) (SR)
95% () 95%
(R) 3 ASTM E691
ASTM NEG FEP
D6890 NEG FEP
DCN D6890/EN15195 CN D613 (R)
3. D680 0 (R)[21]
r = 95% repeatability statistic = 2.77 * S, (1)
R = 95% reproducibility statistic = 2.77 = Sg 2)
S, = repeatability STDEV = E 37 52 3)
Sg = reproducibility STDEV = |[s2 + s2 (%1) 4)

1 n =
s = cell STDEV = }E 2o TP 3)
Sy = STDEV of cell averages = Lﬁ Zf=1(x —-X)2 (6)

X = cell average = %Z?:l X @)

X = average of cell averages = :‘,Zf=1 X 8)

Where, n is the number of test results per cell, p is the number of
laboratories and x is an individual test results. The precision
multiplier shown in equations (1) and (2) is calculated from the
(n2=1.9672=2.77), where () is the two tailed Student’s ¢ for 95%
probability.

3 CN (D613) DCN (D6890 EN15195)
D6890 3
[3,4 & 6]
D6890
mini Inter-Laboratory Study (mILS)[2]
ASTM D613-15a ASTM D6890-15a CEN EN

15195:2014 FEPs
CvCC D6890/EN 15195 FEP
2003/2004 FEPs
D6890 EN 15195 CvCC (ASTM
D7170-14 ASTM D7668-14) ILS
FEP

SAE

2016 (9 ) NEG FEP D7170 D7668
3

ASTM NEG FEP ASTM

5.0 ‘ ‘
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. ! TN

40 A N EN1519514
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35 f

3.0
2.5 4
2.0

1.5
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0.5
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DCNor CN

3. DCN (D6890/EN15195) CN (D613)

D6890 [ 21 1
FEP (ASTM D613-15a
ASTM D6890-15a CEN EN15195:2014) 3
CN/DCN  (34-71DCN)  CEN EN15195:2014

D6890/EN 15195 ASTM ElI

CEN 15195:2014[2] DG6890/EN 15195

13% 33 64 DCN
EN 15195
33 ~ 70dcn DCN D6890
mILS CEN 15195:2014[2]
62% D6890
CN DCN 2]
3 ASTM D613-15a (R)
40 56 CN D613
ASTM D613-15a 95%
75-90 CN +7.2 ~ 9.1 CN
D613 CN
( ) CN
[13] CN/ DCN (D613)
D6890 EN 15195
40 56 CN CEN EN 15195:2014

EN 15195
(EN 15940[22])
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ASTM D6890 DCN ASTM D613 CN
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)
+0.5CN 95% CN
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50DCN +4 ( 3), 75DCN +8
4) D613
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(CEN1) EN 15940:2016[22]
( (GTL) ( (BTL))  (
(CTL) (HVO)
(RDFs) RDFs 2
ASTM D975 EN590
RDFs
[13] ( )
CEN EN 15940 A B
CN 70 765 - 800kg /m3 2-45
cSt B CN 51 780 810
/ A CEN EN 15940
CN CN 70 ~
95[24] Aatola  2008[23] GTL CN
73-81CN, HVO CN 80 - 99 CN
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-EN 1S0 5165 (D613,CFR ) CEN EN 15195(
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DCN  [22] 4 CEN
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SAE
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4. CEN EN15940 2016
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21
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5 ASTM D6890/CEN 15195 NEG FEP
7
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(ASTM D6890) Cl (ASTM D976) CCI (ASTM
D4737)) 4 Cl CcCl ASTM D976 ASTM
D4737[11,12]
2 4
#2 (D1095) #16 (D1109):
1. API 2
2. ASTM D613 CN
40 56 CN
3. #2 ASTM D9751-D 2-d
4. #2 ASTM D9751-D 2-d
S15 (ULSD)
Cl CcClI #2 CN (D1095) CN CcClI
20,CN DCN 5 2 (D1095
) 7 (D1100) 11 (D1104) CN CI CCI 2

ASTM D976 ASTM
+2 CN 4 21
+2 CN:

D4737
4 CCl

Sample #2 (D1095): ACN=19
Sample #15 (D1108): ACN=3
Sample #16 (D1109): ACN=4.2
Sample #18 (D1111): ACN=3

bl e

CN/DCN #16 (D1109) DCN
cl CN CN
CVCC  ( ASTM D7170 (DCN=79.8) ASTM D7668
(DCN=81.2))
21 #2 (D1095) #16 (D1109)

2 ASTM D975
ASTM D6890/CEN 15195

SAE

4. NEG
(2015 1 2016 9 )
Fuel Flash | Gravity | Viscosity| Sulfur |Cetane |Derived| Cetane |Calculated
# |Sample| FS Point API | at 40°C |Content|Number] CN [Index (CI) CI(CCI)
FS ID# | [°C] |at60°F| ¢St |[mgkg]| D613 |D6890| D976 D4737
1 | Jan-15 |[D1094| 65.7 389 215 5.9 53.4 52.3 552 55.0
2 |Feb-15|D1095| 444 | 51.7 1.21 100.7 | 31.7 | 36.8 50.6 535
3 [Mar-15/D1096| 48.0 354 2.00 11:5 419 | 432 42.1 413
4 | Apr-15|D1097| 63.1 | 37.9 239 8.0 485 | 49.7 49.1 49.0
5 |May-15|D1098| 60.8 36.2 241 110.8 | 46.0 | 464 47.8 47.0
6 |Jun-15 |D1099| 61.6 36.6 2.59 73 464 | 451 48.1 48.0
7 | Jul-15 |D1100| 76.8 | 33.0 2.23 119 | 393 | 398 395 39.6
8 |Aug-15|D1101| 70.3 385 237 6.2 51:5 50.6 50.8 512
9 |Sep-15|D1102| 51.9 40.9 2.16 4.7 51.8 50.0 534 52.7
10 | Oct-15 |D1103| 504 | 36.7 2.54 7.1 47.0 | 456 49.2 48.5
11 [Nov-15/D1104| 80.2 | 318 238 6.8 392 | 392 382 38.5
12 [Dec-15 |D1105| 62.2 339 2.82 T2 43.7 | 427 44.7 44.5
13 | Jan-16 |D1106| 70.9 | 39.2 236 15 545 | 52.7 522 52.8
14 [Feb-16 |D1107| 57.7 353 3.29 8.6 510 | 513 50.6 51.1
15 [Mar-16 D1108| 66.4 | 38.1 2.78 9.4 549 | 56.1 51.7 51.6
16 | Apr-16 |D1109| 70.2 | 50.5 2.56 0.4 732 | 781 774 83.1
17 |May-16|D1110| 47.1 424 1.50 6.4 43.7 | 424 44.7 458
18 | Jun-16 |D1111| 57.1 | 35.1 2.49 7.8 43.8 | 425 46.7 45.2
19 | Jul-16 |D1112| 69.5 38.6 3.19 55 56.5 555 559 57.8
20 [Aug-16 | D1113| 60.0 36.4 245 ] 471 459 48.4 47.6

21 |Sep-16 |D1114| 642 | 324 2.84 8.2 432 | 427 44.4 43.2

D6890 DCN D613 CN (STDEV)
5 21 (2015 1 2016 9 )ASTM NEG
FEP D6890 D613
DCN CN
(STDEV) 5 21
D6890 DCN STDEV  0.85 DCN
12 D613 CN
STDEV 1.40 CN 34
2015 1 2016 9 D613/EN 1SO 5165
NEG FEPs  D6890/EN15195
5 ASTM NEG FEP
#6 (D1099) D6890 DCN STDEV ~ 0.19 DCN
D613 CN STDEV  1.54 CN #6
D6890 DCN STDEV ~ 2003/2004 D6890/
EN15195 DCN NEG EI FEP
STDEV
ASTM NEG FEP D6890
D6890 84% D6890 DCN STDEV
D613 CN STDEV 2003 D6890 DCN

#8 (D1101) #16

(D1109)
2 4 #16 (D1109)
ASTM D975 D6890/EN

15195
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ASTM D6890 STDEV =IASTM D613 STDEV - = D6890 # of Labs -+ D613 # of Labs
3.00 45

40

2.00 . == = - | 30
> 2
& 2
v 25
5 150 £
=) g
= 20 £
& T
=) *
2 1.00 | | 15 ;
B3
10
0.50
0.00 0
PSR EFLELE I8 >
SN QIR A PN N
B A R R A R e R R R A A P P R
5.ASTM NEG (2015 1
2016 9 )

ASTM NEG FEP D6890

DCN STDEV
D6890 DCN

#8 (D1101)
( (¥ X’,)
3.85DCN ASTM NEG FEP
X

ASTMNEG EIFEP

ASTM NEG FEP (GESD)
(ASTM D7915[25])
Z 2 Z
99%
Z
El FEP Grubbs
GESD
[25] GESD Grubbs
V4 El FEP
99% 95%
2015 1 2016 9 X 14 3
GESD Grubbs 11
3 z 95% 99%
8 (D1101) 12 (D1105) 20(D1113)
Grubbs 95% 99%
X D6890DCNSTDEV
DCN;-DCN

> 7 Score =
STDEVpcn

SAE

X 3
D6890 DCN STDEV X
5. NEG Grubbs
Sample ID Z score | 99% Critical | 95% Critical | NEG STDEV
max. Value Value STDEV | (without Lab. X)
Aug-15D1101 | 2443 2.636 2412 1.58 1.07
Dec-15D1105 2.497 2.699 2.462 0.81 0.56
Aug-16 D1113 | 2.680 2.699 2.462 0.85 0.53
NEG ( 5 ) D6890
(STDEV) D6890 D6890
DCN STDEV D613 CN STDEV
D6890 D6890
ASTM NEG FEP D6890
D6890
NEG EI D6890
21 4 D6890 NEG
FEP 2015 1 2016 9
ASTM NEG FEP D6890
6 ASTM NEG FEP
D6890 DCN
STDEV NEG DCN STDEV 6
( 0.
1910 2015 6 (D1099) STDEV 0.
19 10 ) D6890 ( 6)21
DCN STDEV 0.97 DCN 8
D6890 DCN STDEV 0.48 (@)
D6890 DCN STDEV
0.85 DCN
6 D6890 (STDEV)
(D1098) D6890
D6890
(D1109) D6890 DCN
STDEV DCN STDEV D613 CN STDEV(
5 6)
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6. D6890 ASTMNEG2015
-2016
NEG Conventional Upgraded
ES FS D6890 (both Instruments) D6890 Instrument | D6890 Instrument
# | D# STDEV * 1™ STDEV *°f1eTs STDEV * °f1QTs
1 |D1094 0.83 " 0.94° 0374
2 |D1095 0.69 " 0.74° 0.68°
3 |D10%6 o7z ¥ 0.777 0.62"
4 |D1097 0.72° 0.86° 045°
5 |D1098 0.73°¢ 0.71° 092
6 |D1099 0.19" 023° 0.15*
7 |D1100 0.26 ° 0.26 ° 026"
8 |D1101 1592 1.83° 036°
9 |D1102 0.79 0.96° 039°
10 |D1103 0.61" 0.70° 0337
11 _|D1104 0.64 0.75° 0.22*
12 |D1105 081" 0.94° 052"
13 |D1106 1.07 "% 0.94° 052"
14 |D1107 091" 0.99 ¢ 0.79*
15 |D1108 136 % 1.55° 0.68"
16 |D1109 2441 297" 1234
17 |D1110 05" 044" 032°
18 |DI1111 08" 0.90" 041*
19 |DI1112 1.05 " 124" 0.39*
20 |D1113 085" 0.98° 052"
21 |D1114 0.39 0.46 * 0.21°*
ASTM NEG FEP D6890
ASTM E691 ASTM NEG FEP D6890
3 95% (r)
95% (R) r &R) CN
(ASTM D613 )
D6890 (r R)
6 7
D6890 CN (ASTM D613)
4 6
(NEGFEP ) CN (D613)
DCN (D6890/EN15195) D6890
21 3 4 D6890
NEG
6 7 (
#16)
CEN 15195:2014
NEG 2
#16 API #16 CN/
DCN 4

SAE

7 D6890 mILS[2]
D6890
D6890 mILS[2]
ASTM NEG FEP iCN DCN
(2015 1 2016 9 )
8 2015 1 2016 9 ASTM NEG FEP
D613 D6890 8
ASTM NEG FEP D613 CN +1 STDEV 95
% 8 21
ASTM NEG FEP ASTM D613
1-6 | H H
14 7 """""""" """""""" Al S&i{\ib&és’!tlfsﬁi """"" .
12 ASTMD 613 158
= ‘,Elﬁuswsu
AT - |
308 :
g i f
£0.6 - f :
& O% 9 ol < S, ! ]
0.4 11 TR ofg | TTALMIQTNEG
18% 0©s 013 dat;n points
02 - 317 6 w :
0.0 i | i i f
30 40 50 60 70 80
DCNor CN
6. D6890 D613/D6890/
EN15195
5.0 ‘
ASTMD 613-152
45 S
40 : :
EN 1519514
3-5 1" H “‘ ‘ (e}
& 350l ASTMDGSO 1S A~ o
225 e .
- Bl I P =y T B (e
B 15 T 12 20 B
) 18 o4 13 j="
&~ 1.0 +-——t-- o ,,,010,9_%%:,1’919 ———————————————————————————————
g 1= 8 \
i = 7 s e
0.0 ‘ data points ‘
30 40 50 60 70 80
DCNor CN
7 D6890 D613/D6890/

EN15195
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8 21 ASTM NEG FEP
D6890
) 8
(  D1095 D1109)
D6890
D613 DCN

D6890 DCN ~ (
DCN  D6890

DCN DCN

21 19
D613 +1 STDEV 6

N ASTM D613  95%

90 9 (~43%)

% D6890

N/DCN 8

6890

D6890 DCN
(~29%)

DCN D613

ASTM D6890

D1095 D1109
TDEV

D6890 DCN
D1095 D6890 DCN

D613 95%
2 D1095 D613 CN

API

NEG Avg. DCN
ATALM-Avg. DCN

ASTM D613
Reproducibility
Limits

99 ASTM D D6890
Reproducibility
Limits ™
ASTM D613
+1 STDEV
(z0)
Limits

wn

CN=DCN

CNor DCN

-
wn

ASTM D613
95% Confidence
Limits

40

35
35 40 45 50 55
Avg. CN or DCN (NEG)

DCN

60

8. ASTM NEG
ASTM D613

D6890 DCN

D6980/EN15195/1P498 CvCC CFR
DCN CVCC

FEP

D6890/EN15195/1P498
2003/2004
(D613/
ENISO5165) D6890 EN15195
ASTM CEN CN/DCN/CI
CN/DCN )

1P498
DCN

D6890 DCN

D6890

D6890 DC

D68

95
C
D

D613+1 S

SAE

EN 15940:2016
EN 15195 (
) CN/DCN

ASTM NEG FEP CN/DCN
D613/EN 1SO 5165/IP41 D6890/EN 15195/IP 498
ASTM NEG FEP
(LM-1QT™)

21

D6890  (TALM-IQT™)

ASTM
,D6890
ASTM D975

D975
ASTMD613
, # 16,

2015 1 2016 9
D6890

D613

ASTMNEGFEP
DCNSTDEV 0.
CNSTDEV 1.40CN
DCNSTDEV 0
.19DCN D613CNSTDEV 1.54CN) 2003/
2004 D6890DCN 0.19DCNSTDEV
ASTM NEG EIFEP DCN CNSTDEV

85DCN
2015 6

D6890

D6890 DCNSTDEV

1 2016 9
DCNSTDEV

ASTMNEGFEP
0.15DCN
D6890
0.48DCN 4

2015

ASTM E691
(t,R)

ASM NEG FEP
D6890
TALM-IQT™ mILS
D6890
mILS

D6890

ASTM NEG
FEP

D6890 TALM
ASTM D6890
D6890

DCN

D6890
29%

D613 95%
43%

D6890
DCN ASTM D613

95%
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