7 3 Vol.7 No.3
1992 7 Journal of Aerospace Power July 1992
B REMEF T o Fig R AF
(LNG) .
, LNG .
PVT .
1
,. LNG ,
, ENG /
), LNG
LNG , LNG
2 LNG ,
2
Rowlinson  Waston 13
s ‘L‘,, (¥ % 2
, s A
Zi(P,T) = Zo(P* hiolfiio, TIf io) (1)
P T s Sfiio hio:
fii,o = (T;/Trr)) ° eii,o(Tr, Vr) . hﬁ,o = (V;/ Vf;) ° (pi,o(Tr, Vr) (2)
“c’? N Tr Vr (Tri= T/T:z, Vri
=VIVi), \ 8 @ 4
1991 * ok 210016



285

Bio= 1+ (W- w){- 0.109495— 0.919454C. T
+ (= 4.01525+ 4.14192/T.)(V.— 0.444850))

Ro= (Z4Z){1+ (w-

w) 0.356808(V.i— 1.02619) — 0.893323( V. — 0.761533C.T ) )

w
%77 Fror heo
Zu(P,T) = Zo(P* ool frn, T/ f1.0) (3)
hxo = ZZM * xj* hij,n , fx,nhx,oz ZZ?& ®xj ‘fij,o' hij,n (4)
] T
fio= €(fio® fii)" o hio= M((V2)hils + (1/2)hj%)°
a Ny
3
M cCarty el () (3 LNG
FORT RAN ; VAX- ( )
LNG P 1,
n
5= lZMxm()% (5)
n <= Pexp
n 2 LNG ( )
, ( 1 )
1 LNG
n (K) (bar) 0 (%)
CH4, CoHg 20 105 130 0.256 3.550 0.04 [6]
CH4, C3Hg 20 105 130 0.271 3.290 0.04 [ 6]
CHy4, nC4Hio 30 105 140 0.521 5.887 0.08 [6 7]
CHs, iC4Hypo 17 110 140 0.782 5.950 0.02 [6 7]
CH4, N 21 95 140 1.380 21.076 0. 04 [6]
CHy4, C,Hg, CsHg 10 105 125 0.427 1.616 0.03 [8]
CH4, CyHe, N 7 105 120 3.688 12.372 0.04 [ 8]
CH4, Cs3Hs, N» 4 105 120 2.817 5.610 0.03 [ 8]
CH4, nC4H;p Ny 4 110 125 2.400 5.196 0.02 [9]
CHy4, CyHg, CsHg, nCsHyp 9 115 135 1.180 4.301 0. 04 [9]
CHa4, C2Hs, 3Hsg, iC4H 10 9 115 135 1.167 4.320 0.03 [9]
CH4, CHg, CsHg, N» 4 105 120 1.581 3.650 0.07 [8]
CH4, C2He, C3Hs, nCaHuw, iCsHio 12 115 130 0.515 3.225 0.07 [8 9]
CHy. CoHe, CsHg. nCsHp, Na 6 105 130 | 1.933 4.793 0.03 [8 9]
CHs. CoHe. CsHs. iCsHo. Na 8 105 130 | 2.039 6.125 0.04 | [8 9]
CHi, C,Hs, CsHs. nCsHp, iCsHio, Na 15 105 130 1.478 6.039 0.03 [8 9]
CH4, (2H6, C3HS nC4H10, iG4H10, nC5HI2. iCSHI2 9 110 130 0.723 3.210 0.02 [9]
(H4, GHg, C3Hg nC4Hpo, iCsH1o, nCsHi2, iCsHia, Na 13 110 130 1.456 3.744 0. 04 [9]
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2 LNG
r p e exp _
. Pra P bo= Pt 1009,
(K) (bar) (mol/ dm?)  (mol/ dm?) Pexp
110 1. 155 24.1712 24. 1809 0. 04
115 1. 595 23. 8676 23. 8731 0.02
1 120 2.155 23.5590 23.5709 0. 05 [ 9]
125 2.873 23.2456 23.2644 0. 08
130 3.744 22.9269 22.9514 0.11
115 1. 456 25.3568 25.3600 0.01
) 120 2.024 24.9595 24.9656 0.03 9
125 2.762 24.5526 24. 5450 -0.03 191
130 3.698 24. 1351 24. 1289 - 0.03
1 0.75713CH4+ 0.13585C,He+ 0. 06742C5Hg+ 0. 01326nC4H,o
+ 0013361C4H10+ 000216nC5H12+ 000223]C5H|2+ 000859N2
2 0. 90068CH4+ 0. 06537C2H6+ 0. 02200C3Hg+ 0: ()028411C4H]o
0.00291iCsH o+ 0. 0001 InCsHp+0.00010iCsH;2+ 0. 00599N ,
18 LNG ; 0.1%,
(RKS 9.8%,SHBWR 1. 14%) ,
[2]
) ) LNG
) ,
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power is enhanced. Therefore, the engine meets the requirements for long-+time operation
when it serves as a power plant in varied ground industrial complex. T he practice of its usage
has shown that the modified WZ- 5 is of considerable economic and social benefits.

PRELIMINARY RESEARCH OF STEAM INJEETION

FOR WZ-5 AEROENGINE COMBUSTOR

Liu Gaoen and Wang Huaf ang
(Beij ing University of Aeronautics and Astronautics)
Qian Yanshen (Wuxi Gas Turbine Research Institute)

ABSTRACT The experimental investigation has been carried out at atomospher—
ic testing rig to determine the effect of steam injection on combustion performance. T he com-
bustor used in the experiment was a modified WZ-5 annular combustor in which two steam
injection sets were installed in the front and rear parts respectively. The tested fuel was
gaseous fuel with medium heating value. The results show that steam injection had no impact
on combustion efficiency and exit temperature pattern when the mass injection ratio (steam
mass flow rate/ air flow rate) is less than 5% . The exit temperature pattern factor increases
and exceeds the acceptable value 0. 25 to 0.30, as the steam mass injection tatio increases to
about 10% . In addition, the test results also show that the process of the front part injection
must be conducted smoothly, otherwise extinction-of burning ‘would occur -

EXPERIMENTAL INVISTIGATION

OF LOW BTU COAL -GAS COMBUSTION
Xiao Tongfu and-Chen Dongwang
(Nanhua Powerplant Research Institute)

ABSTRACT Experimentalinvestigation of an gas turbine combustor adapted to
coal gas with heat value over 2500k]/Nm’ has been completed at all operation conditions.
Test results show that the configuration of the chamber head with double swirlers provides
high combustion efficiency”and wide stable operation range when excess air coefficient of
head (o) is in the range of 0. 731 to 0. 925. Carbon monoxide emission is confined within the

required limits.

PREDICTION OF LNG DENSITIES WITH PRINCIPLE
OF CORRESPONDING STATE OF SHAPE FACTOR

You Lixin ( Nanjing Aeronautical Institute)
Gu Anzhong (Shanghai Jiaotong University)

ABSTRACT The principle of corresponding state of shape factor is applied to
predicting the densities of LNG. For instance, methane is chosen as a reference fluid, high—
precison equation of state and suitable binary interaction parameters are adopted- The com—
parison between calculations and experiments shows that the numerical results are in good a—
greement with the experimental data, so the method presented meets the requirements of the
high-precision calculation for LNG densities, and it is also a success in prediction of thermal
properties of cryogenic liquid mixtures with the principle of corresponding state of shape
factor.



