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Effect of cracking ratio on the performance of methanol ATR engine

ZHANG Livhuan, DU Quan, LU Wanruo, ZHANG Mengzheng, LI Guangxi
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: A new ATR ( Air Turbo Rocket) engine scheme based on the methanol cracking is pro-
posed in this paper. The performance of methanol ATR engine with specific composition of cracking gas is
calculated , and the influence of cracking ratio on the engine performance is investigated. The results show
that the thrust gradually increases, and the specific impulse increases first then decreases as the engine
speed increases. The specific impulse reaches the top at the 90% designed speed. Under the same engine
speed, the higher the cracking ratio of methanol, the greater the specific impulse of engine. Under the
condition of 100% cracking ratio and 90% rotation speed, the specific impulse is up to 793s. In addi-
tion, the specific heat capacity of cracking gas increases with the increase of cracking ratio.
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Fig.1 Sketch of working principle for
methanol ATR engine
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Fig.2 Sketch of ATR engine and its sections

M A ATR R SFL AR PR, dr 1 & shil

AR5 e
1) e 5 e ALYy PR P A

n. = n (1)

X n Y BERH; AR ¢ 9 THL; FAR t R
HEE it

2) R SLIRE s 1P (A% P& AR R s
MK :

P
pPm. = Pp7 = = (2)

7Tl
R p AESIHEII SR EIE; 7 NIEE; FFR 2,
4 F17 4350k KA L BRIAT I 56 A 1A T8 0 g
BN AR



45 % 51 1)

S B X, 25 SRR EE S B ATR & S P RESE i 43 #r 33

3) A o U A
m, = m, + m, (3)
SR m Sy B I A] 5 i A T MR B i
4) At 5 AL R (O %5 B P
K
L. =1L (4)
K Lo,
BT FIRBEACP A R, L T R ST A
T R AL (100% 5638 1 7 ) FR o 4L 1E 2
BORE R 1, RahPlot fa i h 10 ke/s,
[Fi) B 2% P& 45 FACKE L BT M, 45 2 T I SR L
Tt I 8 AU BN ) 2 1000 K

*1 HEEATR ZHHEITRBHSE(#B57)
Tab.1 Component parameters of methanol

ATR engine at designed state ( partial )
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Fig. 3 Results of thrust and specific impulse with

rotating speed

0.26[2. 2400
0.24F2.2F
5 2200
0.22 ]
= 0.20 1
= 20005
2 ]

1 800
0.14
0.12-—1"""""""""'1600
60 70 80 90 100

n/%
4 BRESHHEEERTLER
Fig. 4 Results of combustor parameters with

rotating speed
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Fig. 5 Mass flow rate of methanol at different cracking

ratios and rotating speeds
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Fig. 6 Thrust and specific impulse at different cracking

ratios and rotating speeds
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Fig.7 Specific heat capacity of cracking gas at

different cracking ratios
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