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CNS2736 D3017
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A VE10km/hr
4 t
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6 (1)-~G)
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7
Fr=m A V/tm
Fr N
m kg

AV Vi Vo m/sec

CNS2736 D3017
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1. Fr
Fr=f(am+b)
Fr ( ) N
m kg
f ( 1.1 1.3)
a b
V. km/hr a b

100 0.231 181

80 0.194 116

60 0.165 65

40 0.144 28

20 0.131 7
(€H)
) Fr=fo+fiV2

fo £
e f £
4) 0.4km/hr

0.2km/hr
0.1sec
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(6) (

()
1. Fr
Fr=f(am+b)
Fr ( )
m kg
f ( 1.1 1.3)
a b
V. km/hr a b
100 0.231 181
80 0.194 116
60 0.165 65
40 0.144 28
20 0.131 7
@
(2 Fr=Ff0+f1v2
fo fl
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Sec (X)
105-95 85-75 65-55 45-35 75-15 T f
kg kph kph kph kph kph N Nikph)"2
7507 a7 7T 55 BT TZT 7T 630 TUZ50
510(481~540) 43 6.0 8.6 125 175 714 0.0257
570(541~600) 4.6 6.4 9.0 13.0 17.6 79.8 0.0264
620(601~650) 48 6.7 9.3 13.3 17.7 86.8 0.0271
680(651~710) 51 6.9 9.7 135 17.8 95.2 0.0277
740(711~770) 53 7.2 9.9 13.8 17.9 104.0 0.0283
800(771~820) 55 75 10.2 14.1 18.1 112.0 0.0291
850(821~880) 5.7 7.6 104 14.2 18.2 119.0 0.0296
910(881~940) 5.9 7.9 10.6 14.4 18.2 127.0 0.0303
960(941~990) 6.0 8.0 10.8 145 18.3 134.0 0.0309
1020(991~1050) 6.2 8.2 11.0 14.7 18.3 143.0 0.0315
1080(1051~1110) 6.3 8.4 11.2 14.8 18.3 151.0 0.0322
1130(1111~1160) 6.5 85 11.3 14.9 18.4 158.0 0.0326
1190(1161~1220) 6.6 8.7 114 15.0 18.5 167.0 0.0335
1250(1221~1280) 6.7 8.8 11.6 15.1 18.5 175.0 0.0342
1300(1281~1330) 6.8 8.9 117 15.2 18.5 182.0 0.0347
1360(1331~1390) 6.9 9.0 11.8 15.3 18.5 190.0 0.0354
1420(1391~1450) 7.0 9.2 119 15.4 18.6 199.0 0.0361
1470(1451~1500) 71 9.3 12.0 155 18.6 206.0 0.0367
1530(1501~1560) 7.2 94 12.1 15.5 18.6 214.0 0.0373
1590(1561~1620) 7.3 9.5 12.3 15.6 18.6 223.0 0.0380
1640(1621~1670) 74 9.6 12.3 15.7 18.7 230.0 0.0386
1700(1671~1730) 75 9.6 124 15.7 18.7 238.0 0.0392
1760(1731~1790) 76 9.7 125 15.8 18.7 246.0 0.0400
1810(1791~1870) 7.6 9.8 125 15.8 18.7 253.0 0.0405
1930(1871~1980) 7.8 9.9 12.7 159 18.7 270.0 0.0419
2040(1981~2100) 79 101 12.8 16.0 18.8 286.0 0.0432
2150(2101~2210) 8.0 10.2 12.9 16.0 18.8 301.0 0.0444
2270(2211~2320) 8.1 103 13.0 16.1 18.8 318.0 0.0458
2380(2321~2440) 8.2 104 131 16.2 18.8 333.0 0.0470
2490 (2441~) 83 105 13.2 16.2 18.8 349.0 0.0483
1. 1 ( f=1.1)

(Fr)

Fr(N)=f,+f,v2 (V  km/hr)

TXT
k 1Ud-Y0 40-30 £9-10 1 1
A\
g kph kph kph kph kph N N/(kph)"2
Lzelg RUT U 3.0 O.L IZ.T I7.T U350 T.UZOU
4.3 0.0 86 25 15 714 0.0257
510(481~540 4% 0.4 ] 30 o 198 U.0Z04
570(541~600 4.8 0./ 9.3 3.3 N 80.8 U.uZ/L
©20(bU1~65U 5.1 0.y .7 35 1.8 uo.Z U.0ZIT1
08U(651~71U 5.3 1.2 vy 3.5 "y VU283
(401 111~11U 55 15 4] 51 | 104.0 U.0291
BUU( /1 1~820 57 1’5 0.2 4.7 5.2 112.0 U.029%
85U(821~88U 5.9 1.9 0.4 4.4 8.2 119.0 U.U3U3
Y1U(851~94U 0.0 5.0 U6 4.5 5.3 | 1z U030y
You(Y41~Y9U 0.2 8.2 U8 4.7 5.3 | 1340 U.U315
9Y1~1050 0.3 5.4 1U 45 5.3 | 1430 V0322
LUBU(LUS1~11 0.5 ) 12 49 54 | Iblu U.U3Zb
113U(L111~1100 0.0 N 13 5.0 55 | 15U VU335
1190(1101~122U 0./ 8.8 14 5.1 85 | Toru 00342
1750(1221~1780 0.8 8.9 1o 5z 55 | LU V0347
1300(LZ81~133U 0.y yu ] 5.3 55 | Iszu U034
130U(L331~1390 10 vz 18 5.4 50 | Iuu U.U30L
14201 1391~1450 1 9.3 1y 55 56 | 1990 00307
1470(1451~1500 1z 9.4 Zu 55 5o | 2000 U033
1530(1501~1500 13 Uls Zi1 5.0 50 | 2140 U.035U
190l To21~1070 5 g8 73 27 87 | 250 00392
1/00(16/1~1/30 1.0 .0 2. 9.0 101 238.0 U.U30U
Loy | §5| B3| k| By oamy )t
1930(1871~1980 iy 2z 0.0 55 | 20U 00432
2040(1981~2100 8.0 101 28 0.0 88 | 280U 0.0444
2150(21U1~2210 8.1 10.2 29 0.1 8.8 3UL.U U.U458
221U(2211~2370 8.2 103 3.0 0.2 88 | 3sisu U.0470
238U(23Z1~2440 8.3 104 13.1 6.2 88 | 3z3u 0.0483
2490 (2441~) 10.5 13.2 349.0
(Fr) Fr(N)=f,+f;v2 (V  km/hr)

Okg




Sec (X) Sec (X)
kg 105-95 | 85-75 | 65-55 | 45-35 | 25-15 f, f kg 105-95 | 85-75 | 65-55 | 45-35 | 25-15 f, f,
kph kph kph kph kph N N/(kph)"2 kph kph kph kph kph N N/(kph)*2
450( kg) 3.4 4.7 6.9 10.2 14.5 745 0.0295 450( kg) 3.4 4.7 6.9 10.2 14.5 745| 0.0295
510(481~540) 3.6 5.1 7.3 10.6 14.8 84.4 | 0.0304 510(481~540) 3.6 5.1 7.3 10.6 14.8 84.4| 0.0304
570(541~600) 3.9 5.4 7.6 11.0 14.9 943 | 0.0312 570(541~600) 3.9 5.4 7.6 11.0 14.9 94.3| 0.0312
620(601~650) 4.1 5.7 7.9 11.3 15.0 | 103.0 [ 0.0320 620(601~650) 4.1 5.7 7.9 11.3 15.0 | 103.0| 0.0320
680(651~710) 43 5.8 8.2 11.4 151 | 113.0 | 0.0327 680(651~710) 43 5.8 8.2 11.4 151 | 113.0| 0.0327
740(711~770) 4.5 6.1 8.4 11.7 15.2 | 123.0| 0.0334 740(711~770) 4.5 6.1 8.4 11.7 152 123.0| 0.0334
800(771~820) 4.7 6.3 8.6 11.9 153 | 132.0 | 0.0343 800(771~820) 4.7 6.3 8.6 11.9 15.3| 132.0| 0.0343
850(821~880) 4.8 6.4 8.8 12.0 154 | 141.0| 0.0350 850(821~880) 4.8 6.4 8.8 12.0 154 | 141.0| 0.0350
910(881~940) 5.0 6.7 9.0 12.2 15.4 | 150.0 [ 0.0358 910(881~940) 5.0 6.7 9.0 12.2 15.4 | 150.0| 0.0358
960(941~990) 5.1 6.8 9.1 12.3 155 | 158.0 | 0.0365 960(941~990) 5.1 6.8 9.1 12.3 155| 158.0| 0.0365
1020(991~1050) 5.2 6.9 9.3 12.4 155 | 169.0 [ 0.0372 1020(991~1050) 5.2 6.9 9.3 12.4 15.5| 169.0| 0.0372
1080(1051~1110) 5.3 7.1 9.5 12.5 155 | 179.0 | 0.0381 1080(1051~1110) 53 7.1 9.5 12.5 155( 179.0| 0.0381
1130(1111~1160) 55 7.2 9.6 12.6 15.6 | 187.0 | 0.0388 1130(1111~1160) 55 7.2 9.6 12.6 156 | 187.0| 0.0388
1190(1161~1220) 5.6 7.3 9.6 12.7 15.6 | 197.0 | 0.0396 1190(1161~1220) 5.6 7.3 9.6 12.7 15.6 | 197.0| 0.0396
1250(1221~1280) 5.7 7.4 9.8 12.8 15.7 | 207.0 | 0.0404 1250(1221~1280) 57 7.4 9.8 12.8 15.7 | 207.0| 0.0404
1300(1281~1330) 5.8 7.5 9.9 12.9 15.7 | 215.0 | 0.0410 1300(1281~1330) 5.8 7.5 9.9 12.9 15.7 | 215.0| 0.0410
1360(1331~1390) 5.8 7.6 10.0 12.9 15.7 | 225.0 | 0.0418 1360(1331~1390) 5.8 7.6 10.0 12.9 157 | 225.0| 0.0418
1420(1391~1450) 5.9 7.8 10.1 13.0 15.7 | 235.0 | 0.0427 1420(1391~1450) 5.9 7.8 10.1 13.0 15.7 | 235.0| 0.0427
1470(1451~1500) 6.0 7.9 10.2 13.1 15.7 | 243.0 | 0.0434 1470(1451~1500) 6.0 7.9 10.2 13.1 15.7 | 243.0| 0.0434
1530(1501~1560) 6.1 8.0 10.2 13.1 15.7 | 253.0 | 0.0441 1530(1501~1560) 6.1 8.0 10.2 13.1 157 | 253.0| 0.0441
1590(1561~1620) 6.2 8.0 10.4 13.2 15.7 | 263.0 | 0.0449 1590(1561~1620) 6.2 8.0 10.4 13.2 15.7 | 263.0| 0.0449
1640(1621~1670) 6.3 8.1 10.4 13.3 15.8 | 271.0 | 0.0456 1640(1621~1670) 6.3 8.1 10.4 13.3 158 | 271.0| 0.0456
1700(1671~1730) 6.3 8.1 10.5 13.3 15.8 | 281.0 | 0.0463 1700(1671~1730) 6.3 8.1 10.5 13.3 15.8 | 281.0| 0.0463
1760(1731~1790) 6.4 8.2 10.6 13.4 15.8 | 291.0 | 0.0473 1760(1731~1790) 6.4 8.2 10.6 13.4 15.8 | 291.0| 0.0473
1810(1791~1870) 6.4 8.3 10.6 13.4 15.8 | 299.0 | 0.0479 1810(1791~1870) 6.4 8.3 10.6 13.4 15.8 | 299.0| 0.0479
1930(1871~1980) 6.5 8.4 10.7 13.5 15.8 | 319.0 [ 0.0495 1930(1871~1980) 6.5 8.4 10.7 13.5 15.8 | 319.0| 0.0495
2040(1981~2100) 6.7 8.5 10.8 13.5 159 | 338.0 | 0.0511 2040(1981~2100) 6.7 8.5 10.8 135 159 | 338.0| 0.0511
2150(2101~2210) 6.8 8.6 10.9 13.5 159 | 356.0 [ 0.0525 2150(2101~2210) 6.8 8.6 10.9 13.5 159 | 356.0| 0.0525
2270(2211~2320) 6.9 8.7 11.0 13.6 159 | 376.0 | 0.0541 2270(2211~2320) 6.9 8.7 11.0 13.6 159 | 376.0| 0.0541
2380(2321~2440) 6.9 8.8 11.1 13.7 15.9 | 394.0 [ 0.0555 2380(2321~2440) 6.9 8.8 11.1 13.7 159 | 394.0| 0.0555
2490 (2441~) 7.0 8.9 11.2 13.7 159 | 412.0[ 0.0571 2490 (2441~) 7.0 8.9 11.2 13.7 159 | 412.0] 0.0571
)1 (f 3I=l.j) )1 (f 3r=1.j)
F0) PN S 2 (Y, K . AT}
(Fr) Fr(N)= f,;+f;V2(V  km/hr) (Fr) Fr(N)= f,+f,V2 (V  km/hr)
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(Research Octane Number)
(Motor Octane Number)
(Density)15

(Reid Vapour Pressure)
(Distillation)
(IBP)
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50
90
(FBP)
(Residue)
(Hydrocarbon composition)
(Olefins,CnH2n)
(Aromatics)
(benzene)
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(Carbon/hydrogen ratio)
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(Sulfur content)
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(Lead content)
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(ASTM) (ASTM)
R ( )(Octane, Research, Min ) 93 D 2699 s ( )(Octane, Research, Min ) 93 D 2699
( )(Sensitivity, Min) 75 ( )(Sensitivity, Min) 75
Lead (organic), max. g/U.S. gal.(g/ liter). 0.050(0.013)(g/liter) D 3237 Lead (organic), max. g/U.S. gal.(g/ liter). 0.050(0.013)(g/liter) D 3237
(Distillation Range) D 86 (Distillation Range) D 86
BP () Y 75-95 (23.9-35) BP ()Y 75-95 (23.9-35)
10 () 120-135 (48.9- 57.2) 10 () 120-135 (48.9- 57.2)
50 () 200-230 (93.3- 110) 50 () 200-230 (93.3- 110)
90 () 300-325 (148.9-162.8) 90 () 300-325 (148.9-162.8)
EP () 415 (212.8) EP () 415 (212.8)
(Sulfur) 0.0015-0.008 D 1266 (Sulfur) 0.0015-0.008 D 1266
(Phosphorous) g/U.S. gal .(g/ liter). 0.005 (0.0013) D 3231 (Phosphorous) g/U.S. gal .(g/ liter). 0.005 (0.0013) D 3231
RVP psi(kpa)/ > ¥ 8.7-9.2 (60.0-63.4) D 323 RVP psi(kpa)/ > ¥ 8.7-9.2 (60.0-63.4) D 323
(Hydrocarbon composition) D 1319 (Hydrocarbon composition) D 1319
(Olefins) vol 10 (Olefins) vol 10
(Aromatics) vol 35 (Aromatics) vol 35
(Saturates) (Remainder) (Saturates) (Remainder)
wt% wt%
wt% wt%
1 1,219 m (4000 feet) 75-105 deg. F (23.9-40.6 deg. C). 1,219 m (4000 feet) 75-105 deg. F (23.9-40.6 deg. C).

3 1,219 m (4000 feet)

8.0-9.2 psi (55.2-63.4 kPa).
7.6-8.0 psi (52-55 kPa).

1,219 m (4000 feet)

8.0-9.2 psi (55.2-63.4 kPa).
7.6-8.0 psi (52-55 kPa).




(US EPA CFR 86.113-04)

(US EPA CFR 86.113-04)
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Mi=0.43- ((Mict+Mis)/(Sct+Ss))+0.57

- ((Miht+Mis)/ (Sht+Ss))
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~DF=13.4/ [Cco+(CHC+Cco) 107]

Cco= CO:
%
Chc= HC
ppm
Cco= Co
ppm
100 *
ppo’  +y2 +3.76(x + y/4)
(LPG) - C. +(c.+c.) 10
HC =0.04157 12.011+H/C (1.008)
kg/m3 293.2k  101.3 kPa
H/C (LPG) / (hydrogen to
carbon ratio)
NOx

(NOx)
KH=1/[1-0.0329(H-10.71)]
H=6.211-Ra-Pd/[Pb- (Pd-Ra)-0.01]

H= g H.0/kg dry air
Ra= (%)
Pd= kPa
Pb= kPa

~DF=13.4/ [Cco-+(CHC+Cco) 10™]

Cco= CO:
%
Che= HC
ppm
Cco= Co
ppm
100 X
pre’  X+y/2 +3.76(x + y/4)
(LPG) - c. +(c.+c.) 10
HC =0.04157 12.011+H/C (1.008)
kg/m3 293.2k  101.3 kPa
H/C (LPG) / (hydrogen to
carbon ratio)
NOx
(NOx)

KH=1/[1-0.0329(H-10.71)]
H=6.211-Ra-Pd/[Pb- (Pd-Ra)-0.01]

H= g H:0/kg dry air
Ra= (%)
Pd= kPa

Pb= kPa



