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Abstract ; Based on hydrazine ATR, performance analysis of hydrazine ATR with different dissocia-
ted ratios of NH, (x) was presented here. And the calculation and comparison about performance of ATR
with different x were carried out. The results show that as x increases, temperature of gas decreases which
is dissociated from hydrazine by catalysis, mass percentage of H,, N, increases, and the value of specify
heat ratio and gas constant goes up. On the ground state, the specify impulse of ATR increases as x de-
creases under the same rev. When the physical rev is 100% and x =0.29, the specify impulse reaches
top 808s, which is 7. 3% higher than that at x =0. 8, and the mass flow rate of hydrazine is 0. 999 kg/s,
which is 7. 33% lower than that at x =0. 8. Under the condition of high altitude, the specify impulse of
ATR increases as x decreases under the same rev. The specify impulse and mass flow rate, with x of 0. 29,
are 14. 6% and 8. 2% higher than that at x =0. 8 when the flight condition is 22 km/3. 5 Ma respective-

ly. With the same ATR engine and rev, as the dissociated ratio of NH; decreases, isentropic work of tur-
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bine increases, mass flow rate of hydrazine decreases and specify impulse of ATR increases.
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Fig. 1 Structure sketch of hydrazine ATR

2 REEERRI

TOoK AR AR Az A P AL 23 D s T R
(NH;) VEU(H,) BN, ) IR AU, 75K 3l i
FeAN e AR % 5ok i s AT B IR b
M BRSSP AR TR N, @A NH, 2
FES 0 N H, 2 e R g G e, ik e AR
ANTA], e AR R BE AN R) o FH Ofe Al i S g A
(B e B AR S T S U TR B S A A
FIURAA Ko AUARTRLEE TH vy, U B 2 38 s it Ak
AR K S, s R
2.1 SREEENRERNRSYIERI

SR 15 AN [ 52 W TC K it i 43 He A9 A6
PR AR T PE A AR 22 53 , 9 T 52 W0 i 1 A 2
S BLEE IR JCAK MHEEAL o i db s Rl (22
1% &ka") Hy.

N, H, ?(1 _x)NH, +%(2x+1)N2 +2xH,

(1)
A R, (1) SRR 17 IS T AR
0 Xt 7 ERY TG K B o AR R R B AN By B TR 2 2
T« =0.29,0.42,0.55,0.67,0. 8 (X BE AHAS
JELZY A 1400 K, 1300 K,1 200 K,1 100 K,
1/.000 K i J6 7K JF 73 fiff 498 04 0 1 2 5502 5
B2 g, Bl 2 A B R Tt KB o f A <
IR LR AR, 3 202 ol T U B R O R R R



18 KoOHE e B

2019 44 H

[ B 2 Ak 70 5 8, HL , Ny £ 2 i &b
f BT T A0 HE Tk R AL L B, AU R B

=R RE
e
100 1400 e 15 4750
_ S AL ]
- & ~
80k i A= 1.4 4700
i 1 300- * ﬂ‘\ﬁﬁ ] .
L ] é‘“
60 1.3g7650=
= FZE1200 = =
=4 ik - 3
T a0kl 12 46005
00 €
20 r 1.1 ssol”
oL 1 oooM==2n 1.0 4500

B2 ZTKBOBASHEHEBREETLER
Fig.2 Parameters of dissociated gas with different

dissociated ratios of NH,
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Fig. 3 Performance of ATR on ground state with

different revs and dissociated ratios of NH,
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Fig. 4 Performance of ATR at high altitude with

different revs and dissociated ratios of NH,
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Fig. 5 Parameters of turbine with different

dissociated ratios of NH,
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