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Research on spontaneous combustion

Of C(,H15N and I'lNO3-27S

Niu Xiaozhe, Bian Dongwei, Zhang Xiaojun
(Xi‘an Aerospace Propulsion Institute, Xi‘an 710100, China)

Abstract: CHisN and HNO;-27S can be used as hypergolic propellant in rocket engines. The
combustion capability was studied in this paper. The thermodynamic characteristics were calculated
by stepwise approaching method. It was obtained that the optimal mixture ratio is 4.1 and the opti-
mal sea level specific impulse is 2786m/s at the combustion pressure of 4.5MPa. It is proved by ex-
periment that spontaneous combustion of C¢HisN and HNO;-27S is feasible.

Key words;: CHsN; HNO;-27S; spontaneous combustion; mixture ratio

RAAFE RSB RJCR B, ATRIRKRE

0 5l R ANBES RE
BaT, WAKH RSP R & TZ R B R
K HR R ERAR S AR BERRERT S B RRE, MRS,

Tl

W B 2008-09-03; #EBE#: 2008-10-10,
EEE N £ (1983—), B, BEIRF, HRABIATEDNNTTRBER,



#34% 6

B % 2R SMR-27S AMBARRR 51

NO 5R_FBE, BH, WEmESER, Kk4
B BRI E ML KBBFSE: 50%M=2
B2, 50%_ B XEARMBEER (£F-250) 5
WG ZNAEEEM RSN, &5 5%
B=ZMES5WM-27S M AELEEKXRTLE PR
BTREHHBE; S0%MFEMS 2095 B H B &
REBEWBBEERNESHI ZHA,

ZLHREWM-27S 1 AR EEN, BN
KL, AHE=ZZROEE, FHED,
EEN, ZZERUBTFRE., B, BENERK
MIEFY, (RRERAFSHIERITE)
GB13690-1992 ¥ H % /3 K5 32 KN A H R
WK, XEMATHEERTE, =2 BN
B -27S Ry Be bk BRI R BB X

1 e

1.1 =2
=L (CHuN) fERRRRREMEWEZ

BYERE LN AEERMNFEELEHNNP, &R
ERBERAERMPUREREERYE, BRRE
BRI R R, RIEBER X, NBRE
BHXRE, ZCEKER—ZK, —ZHiEEg, =
LERYHERE 1,
1.2 mEg-27S

WMR-2ISE A EMEARERENRRE L
REY, BB ZREASEHENGEMLN, £
EHKER BB HMMNEL _HAR, S&E
AR EEREZBA, HPNEK_AY
BA 2%, BMEEN 05%~08%, ERRE
B2 04%~0.7%, WMR-21SEEEBTRARGHK
%, Ky NEL - ALRENEA AN K
AR TEHEEY, ERREHETF, £ 50CTF
RNEENE

WRR-27S PHIBEMRMEFAR S 2R/, AR
et ) VE T Z BRI, BERE S T E
M-27S BT B ¥R : HopOaNiwo HPIHER
%2,

=1 =Bt
Tab.1 Physicochemical characters of CsH;sN

N E ¥ O#% n & " #
SRS R ﬁzzﬁzf&;@ R BE /(K] - mol™) 4333.8
BFE 101.19 A S E/MPa 0.0088(20C)
# A/ -114.8 s 5 FE #1/MPa 3.04
# A/ 89.5 Ki 1 /(Pa-s) 0.51x10%(77°C)
I R BIE/C 259 B4 T R (B )/% 1.2
RA/IC -6.7 B LR (R ) /% 8.0
#E /(g em™) 0.728(20°C) 5 Z B Nay 1.4003(20C)
BB E/C 249 A AR (k] - mol ) -176.9(20C)
Mt Wt /(K -kg™) -1.739(20°C)




52 K #OHE B 2008 4 12 A
#2 WMm-27S Yt
Tab.2 Physicochemical characters of HNO;,-27S -
n oA G < 3 W& ¥
anag Rk, SHER
St 994.7
REER R HOM /(J-m™-h-C)
STE 66.14 7 S F/MPa 0.0285(207C)
B S/C -55.6 i /Pas 2.09x107%20C)
B A/C 46 REHKS/(N-m™) 0.0274(20°C)
HHE/ (g em™) 1.605(20C) B#dg") 608.2(20°C)
H#/)-gtC) 1.91 & (kJ-kg™) ~2.525(20°C)
YRS, BIERE ., MREESHMESE,

2 Higath

21 BERREL
ATREMREAERNRE, BREFEH
ERMEMLH, XFREC, H, 0, NIMHITEK
FAR 5k F AL AR Y
C,H O N, +xC _H O N_
WPl 5 IR THARENRE, .
0+x0=2 (ctxcy) + 0.5 (hy+xhy)

x= 2C1+O.5h1—0]
o= (2C2+O.5h2)

¥ F = MHRE-27S, x=7.36, WELE
A =482,

22 BHERH

MNFERESR, REEN-ISHEER
HERHA, B, BRI L T AR T A vy R A B
EfSRITE Tt E, a5 E8ah#Em)s,
LREMBE RS ES FRERN, HERE
B, BRRE, BERESFRERTUELL, A
M= MR be 5 & ¥,

RTERSVENNES, HENATH R
HER AR R AR 30ms, BUAEMBEE KRR
KREHEHNSIRIBR,

23 #BAHE

BAOHBHBENRES SRR AEE, R
RERBSUAMEANFZET, iHE L EHERRE

it

23.1 HEF#®

HAOTBERFERZR, 50 EREK, MREE
ABBTHENABHEE, REETHERNFE
B, MR-k R EEREETABMLE V&
BHARM S EAREREN MR, FH—HY
B, RANTBEFENESBILE, XHTES
WF T e — ek (SCERL). 210 [3D),
EHERBHFELE, REFEMENVPEHEL
FRAE, REREFWHES, REREERT
BEEETERE,

a. hEFH TR

Xt F 0] ¥ 4k 2 B aA+bB=cC+dD

¢ d
PaPg
AF, p MERFORIDE; K, ALV EF
¥, TAHXFHHPES,
b. B FHE T
M np

X =
Z.M;p;
Ao, X, 0 eRERAANBHTFERWERR
G MR jIERMIET R, n HRE&Y
HjENBS TR FREG p, kB
WhEH jLENBNSE; M ABRE=YF i
BAHS T8 p ARG i BRI R



RN 4B, F. —ZH5WM-27S BEIREARTE 53
c. ESAVERE MEL1FMEITUES, YEESHKN 41,
p.=2p, BIARE AT a=0851 B, MEZTEEXIER,
Kb, p HIRBEEES; p, WIRES P91 | 5 mrBRK, BEEERESLN 4.1,
B E, 4000
d BEESFEHIE ¥ 3000
Zhp, 2 2000
b= x
“""M,p, % 1000
K, b WIEHFBERE; b EEEYS i 0 10 20 30

SHHIETE ; M, IR &R,

XN HBREREIAUTFRIKMER LM,

(1) EHAEFERETREE, BRERE;

() Bper-YHFHESIKER,

(3) MEFYLTHETESRETFERE;

(@) BEsFEBES A, MAFREIK;

(6) KMHI—HBER,

ERELBIEERBHEN, SREIPLIE
AEZFGFTRBRBEEYTESTERAKNE BN
SEETE, BHEAKKNSE, BRIARSE
HaE, EHRERERATHSAKSE, RiE
BHTEZR, EZR--HE, FHERKRS
EREEAET 0.02atm ik, FFREH C,
H, O, NIFMILERMERN, BUAL KT
B S %S4,k 0, . NO, N, O, H, OH B4
E%F%E, R#%IE CO,, H,0, CO, H,, N, %
E, 8aFHAEILERK, THEIHERF, K#
FRA,

232 HELER

BEAAKTERE, HEHRT=Z2H5MH
BR-27S BIR BRI,

B 1 RMRBEEESN p=45MPa if, RIEZER
EEREHMRR, BEZREHEA LA
N EEREK, REZRERSE T=3516K,

E2RANERE a=0851 K, MBEEET
S5MREENNXR, EREFBEFENER
F, #EEREMEEAABTAE,

RI3IR=ZZHMESWR-2ISERKEEEN
p=ASMPa ZH TP BETEHIL M SRERK
alfIXFR, BFELLLHHERERE o WMk
KIGw/D, BKiEFHE K [,=2786m/s,

RAL/ (%)

1 BREEFEESREHHXER

Fig.1 Temperature vs mixture ratio
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Fig.2 Temperature vs pressure
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Fig.3 Specific impulse vs coefficient a
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