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[ABSTRACT] In order to study the combustion heat performance of nitrous oxide based composite monopropellants,
several typical propellant formulations were taken as research objects, and theoretical calculations of combustion heat were
carried out using Hess law. An automatic adiabatic calorimeter ((oxygen bomb) and a constant temperature explosive heat
calorimeter ( detonation bomb) were used to investigate the influence of different additives and container geometry on the
combustion heat of some formulations. The results show that, under the same conditions, the combustion heat of N,0/
C,H,, N,0/C,Hg and N,0/NH; decreases sequentially. With the increase of CO, content, the combustion hea of N,0/
C,H, decreases gradually. With the increase of C;Hg content, the combustion heat of N,O/NH, increases first and then
decreases, and it reaches the maximum when the mass fraction of C;Hg is 3.8% . The combustion heat increases with the
increase of the container geometry size.

[KEYWORDS] nitrous oxide; propellant; combustion heat; additive

(IR VAR ) A R RV BRSSO TR 1)

AR SR, B AR SR BT AT A R R LT o I

W RGN R S A A
B R AR B I A TER R R R

O REACH WHUBRHIHE 2 I, & R R BT, AT N, OM BT AL 2 R RA i L 1

0 3

[l

* IFS A #9.:2023-09-20
BEETE MR = 8 AR5 135 H (€J20235032)
FE—EE FEH(1985—) , L, L5 A, FE NG Z R VEREMOCHHSY . E-mail: lyysyf@ cczu. edu. cn
BIEES RAR1981—) , T, #0d% , FENF S REMEAAXHFIT . E-mail: xusen@ njust. edu. cn



il

2024 44 H

AN R AT E S HEIE R bE R RER T RN, 55 - 23 -

I SRR BRI, N, O PR 2E BAE R TR R I
i B8 77 , T SR PRIV Ak 1) O =X 4% AL AR A
R4 HEHE R (NOFBX) ) NOFBX it TiK & &
I RRLFPR Z | e B R REAL S et
DR — BRI B 1 Hop | R
NH, #hbeJa A= — & kik CO,, [R& < H, M,
HA W ARAR | R E PR 3 2 2 SR L35, Bk
NOFBX Fit 7 1A 7 v 52 G i) — Fldkokl, (H 5 8
RUBR SRR L, NH, 5 RTREE & e KRR
BRI, 0 H T BN AGE 24 1R JS R L4 = A e
AR S KRB RS MM CH, o NH, SR 3% M
mRZ N,0/C,H, Bl 7e @i kAL S B RS B
N W R R RO PRV i) A
AN, R He CO, %P0

H AT, EF X NOFBX (1) #8185 1 fE FARIE 2 502
AT 1Tz 9E . 846 N,0/H, \N,0/CH, \N,0/
C,H, .N,0/C,H, . N,0/C,H, . N,0/C,H, . N,0/NH,
SN AR 7 10 KO A B R 7 R K B
LSRR AR N0 5N RSB
Whbetb 2% I HLEL 5 3h ) 4 4 #2202 4
IR R IR S BT T SR ST,
BT N,0/C, H, iR #E 32 77 4% be 5 P BE 11 $4 3
o, ST TR G & s LB IR T3 Y S 1) )y
W, TSR MR N,0/C,H, HE 7 % W
MR AR K B HEAT T B A

BRI A T REAT R I BE Y — > R
B, oS24 R b R & sh ML E M RE S
B TS REAORL A B R IR RN A B 1 #R
AR HERT,E TRV AL pCE
B HE R BE AN BE T B IR D

FE C,H, .CO, fEH N,0/NH, N,0/C,H, 2 Fi
FC 5 AR IR 35 AN ) Jom 780 X e 2 0 9K b A
RERSZ IR . SR FH 4 1 ol 4 2R PR 1 i =k
I PO UL T RS B T AT B 4 R SR A IR e A E
A, B S A IR RN B 25 g RST X LA A A6
RILATTE G e E TR be BT 52 i) LA, Ry S fk I
RILPATOE AR A BT B P BE AR R L4
IR

1 3LIg
1.1 LEHEREHE

S3E R 3 e WAL C,H, (C,H, A1 NH,,
5 N,0 TR, ¥ i 8 AL /AL e & A 7

N,0.C,H, .C,H, \NH, FI CO, ¥J M4l J¥£99.99% [
Eai A, 3 A AR S N,0/C,H, \N,0/C,Hy
N,0/NH, W23 BL AN 1 Fs,

K1 3 AP A shAEL Ty 45 ALk

Tab.1 Components and mixing ratios of three basic
formulas
[ 4oy iiy=qid HE
1 N,0/C, H, 9:1 1.05
2 N,0/C,H, 10:1 1.00
3¢ N,0/NH, 401 0.97

S FF AT, SR LA L P 5 A AR
e AR SO kG B U S
HIATHRESE, Hp, HA Horiba S48300/HMT
R TR A 0 25 B AR SRR &, R 430
90 ~200 mL/min 10 ~500 mL/min 2 FhHLA% ; EL
23 ST AU AR R A M LS VTR
4%, BOACHT, el A4S A 2R )5 , 43 A N, O /)
Oy T RRRHE DRIC S 1, B 0 A5 B v i s ST R
T e MR /N TR B SRR N,O 7B
NS B E 24 h RG] &R,

1.2 SEXBNBERFZE

K H2EE Parr 6300 £l 7l 4 H 2h 4 #uig # L

TR, s B ERE 1 Fis,

|

|
1

1 - iR EE RS2 - PP 3 - IR AR IR
4 = ;5 - TR 6 - AMA ST - KRR S8 ~ TRMK RS,
Bl g SR K

Fig.1  Structural diagram of the adiabatic calorimeter
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Fig.2  Structural diagram of the explosion heat calorimeter
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Tab.2 Theoretical combustion heat of three basic

formulas
[y 0/(kJ - kg™")
1* 6496.9
2* 6258.1
3* 5981.5
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Tab.3  Effect of CO, content on theoretical
combustion heat of N,0/C,H,
w(CO,)/ % Q/ (kI - kg™")

2.4 6261.0
3.4 6171.4
9.1 5646.1
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Effect of C;Hg content on theoretical

combustion heat of N,O/NH,

Tab. 4
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Tab.5 Combustion heat and deviation of three basic

formulas
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Tab.6 Effect of CO, content on combustion heat
and deviation of N,0/C,H,

w(CO,)/ Q. R,/ 0,/ R,/
% (kJ-kg") % (kJ-ke™) %
2.4 5402.9 13.7 6 050.3 3.4
3.4 5228.4 15.3 5953.7 3.5
9.1 4789.9 15.2 5427.2 3.9
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Tab.7 Effect of C;Hg content on combustion heat
and deviation of N,O/NH,

w(CH)/  Q,/ R,/ 0,/ R,/
%  (K-ke') % (M-ke) %
2.0 4 866.3 14.6 5144.8 9.7
3.8 4778.0 9.3 5692.3 -8.1
5.7 4 563.8 6.1 5331.7 -9.7
7.4 3965.0 11.4 4.925.7 -10.1
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Fig.3 Effect of geometric dimensions of containers on

combustion heat of N,0/C,H,/CO,
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