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Analysis of themm ophysical properties of Daging RP-3 aviation kerosene
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Abstract To mvestigate the themophysical properties of endothem i hydrocatbon fuels the m ethod of fuel surrogate
and princip ke of the extended correspond ng states ( ECS) were reviev ed briefly A three-species surrogate consisting in mole

0f4% n-decane 44% 1, 3, 5-trinethylcyclohexang and 7o nm-propytbenzene was selected to smulate the themophysical

and transport poperties of Daqing RP-3 aviaton kerosene A new m ethod has been proposed o predict them ass flov rates of
a supercritical flud through a sonic nozzk A greementw as obtained when canparing the calcuhted fbw rates with measure-
ments
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Table 2 Camposition (m ass basis) of China No 3 aviation kerosene
Saturated hydrocatbons Armatic hyd ocatbons Totl
N aphthenes Akyl Indan & Naphthalene
A lkanes - — - - T otal Naph thalene Total
Monocyclic Bicyclic Tricyclic benzenes Tetralin derivatives
52 2 3.8 6.0 Q1 92 1 51 L3 Q06 09 7.9 100




27 2 RP-3 189
, (7 ~(9)
) 0 ¢
, BW R for he
R=hRT =T4# (2) [a 10] RP3
r ’
h, = Q/ﬁ;ﬁ:T"ﬂ"ﬁ (3) 1
Z. (T, =Z.(T, P 4
- ( Zp) /FR; k) 25§ 613K 0. 24M Pa,
=p
630K 0. 22M Pa
(5) (1)
RP-3
, (3)
, “ 7 ( acentric factor)|2| )
s 3
©=- logt) - 1.0 (6)
P 2
P TI.= 07 . ,
0= 0 , (3) , ,
he = (Q/0)¥(T T, P/R, »)
X e e Saturation line
fx = (T /['r ) Q(T ”w p/Q, w) (7) o (Critical point:
0 ¢ s
l\;i'easurements:
©0.25MPa
2 0.40MPa
[ 8]
pr(T/) = hp (T) £ 800 1000 120
B(T/) = hP(T) (8) Temperature/K.
o o Fig 1 Density—ten pera ture isobars of the
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ree-species k erosene surrogate
Table3 Can parison of density m easurem ents and calaulatons g/an’®
0.25MPa 0.40M Pa 0. 55M Pa
T /K M easurem ent Calailaton T /K M easuram ent Calculation T /K M easurem ent C alulation
333 0. 75 0. 743 333 Q75 0. 745 333 Q 75 0. 747
363 0. 73 0. 718 363 073 0. 719 363 Q73 0. 721
393 0. 70 0. 692 393 Q70 0. 694 393 Q 70 0. 696
471 0. 62 0. 617 467 Q63 0. 626 494 Q 60 0. 603
512 0. 57 0. 574 514 Q0 57 0. 577 514 Q0 58 0. 583
553 0. 50 0. 520 560 Q52 0. 521 551 Q 53 0. 540
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