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Study on transient heat conduction model of

dinitrogen tetroxide in low temperature

Jiao Tianshu', Xin Cong', Qi Yanxing®
(1 Jiuquan Satellite Launch Center, Jiuquan 732750, China;
2 Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Liquid dinitrogen tetroxide (N,O,) tends to change to solid phase in low tempera-
ture which may affect the launch progress. Based on the theory of transient heat conduction, the
transient heat conduction of N,O, in pipes of different diameters was researched, and the transient
heat conduction model of N;O, in low temperature was established. Tests show that the experimental
and the model results are in good accordance.
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Fig.1 Sectional view of experimental pipe

BitWZ 4255 100mm, 150mm, 200mm #
EARERER=E (KKFEHKA D100, D150,
D200), KE¥HH 1000mm, BERZBHH L%
HRWED, EARZEORERERO, 84
FFEE S/ 3R R, &8 RRE0NE
A, BMURSAHEEAEEUNERE, £,

D100 4~ 5 X P9 i 2 M IE &, 4> B 7E P R
Mo E; D150, D200 AWM ERK AR 34
MBS, FRENE, 12 320 0P0RE,

HTFHEAKZRAKAN-112C, EHhEE
-15°C, -20C, -25C. -30C, -35CEMER &
TR RBEEAMBBTNE, BIKE
SFHREA, BMIBRAKREZTIMARHEREEYL
I BB HILE SR KB PR,
22 BIESW

B 100%F B K EE, REXFEHEN
BXHEMESEE—-BETNEL KB
KE R ] B RIVBUE, REREIRLSTF 12 /)
B, HRHE AT B AR B R . (DFFER
BEARE; Q AREBEELEEE-10CE
21C, DHBANEL AN EERSHEREN, A
FRAERBERERERLHEEMR K, XHK-35C
D200 BERWE X R FAIE R IE, ¥ 5E
REMLIEM — B, %1 H-35C D200 E#
T RENAMBIE,

£ 1 -35C D200 BEREBTRENAEBLE
Tab.1 Available data of D200 at -35C

AR E . 2006.12.20 ¢©200mm WERE: -36C
BHE SRR FE—WR K/ F BB X/C FE=MBK/IC

1 2 3 4 5 6 7 8 9
11:10 =35 3 11 11 3 11 12 4 11 12
11:20 -37 2 10 10 2 10 11 3 10 11
11:30 -37 1 9 9 1 9 10 2 9 10
11:40 -34 1 7 8 0 7 8 1 8 8
11:50 =36 0 6 7 0 7 7 0 7 7
12:00 -36 -1 5 6 -1 6 6 0 6 6
12:10 -35 -1 4 4 -2 4 5 -1 5 5
12:20 -36 -2 4 4 -2 4 5 -1 4 5
12:30 -37 -3 2 3 -3 3 3 -2 3 3
12:40 -37 -4 1 2 -4 2 2 -3 2 2
12:50 -36 -5 0 1 -5 1 1 -4 1 1
13:00 =37 -6 0 0 -6 0 1 -5 0 0
13:10 =35 -6 -1 -1 -7 -1 0 -6 -1 0
13:20 -36 -7 -1 -1 =7 -1 0 -6 -1 0
13:30 =37 -8 -2 -2 -8 -2 -1 -7 -2 -1
13:40 -36 -9 -3 -3 -9 -3 -2 -8 -3 =2
13:50 -35 -9 -4 -4 -9 -4 -3 -8 -4 -3
14:00 =37 -10 =5 -5 -10 -5 -4 -9 -5 -4
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Tab.2 Data processing sheet of D200 at low temperature

8 A m fB, Bi, /) R 6 /5

1 0.0024 3.676 R*=0.9905 39 0
2 0.0023 3.8398 R=0.9899 47 05

3 0.0024 3.853 R*=0.9963 47 1

4 0.0024 3.6692 R=0.9918 39 0
-35C 5 0.0024 3.8495 R*=0.9951 47 05
6 0.0023 3.8608 R=0.9898 48 1

7 0.0023 3.6903 R=0.9911 40 0
8 0.0024 3.8555 R*=0.9978 47 05

9 0.0023 3.8605 R?=0.9876 48 1

HEERFTEEH I, BIIHR2Pm
W #1E 15 B m=0.00224, 454 f6,, Bi, x/5)=Inb,
+f(Bi, x/8) T 4y BB %) 26 R 0, 05, 1 &b Hy
ABi, x/8)% 314 0.0043, -0.005, -0.003,
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Tab.3 Datesheet of different pipes

FEs %42, 8/mm m fBI, %/5)
0.0043 (x/8=0)
1 100 0.00224  ~0.005 (x/5=0.5)
-0.003 (x/8=1)
0.001 (x/8=0)
2 75 0.00345  -0.007 (x/6=0.5)
-0.016 (x/é=1)
-0.032 (x/6=0)
3 50 0.00585

~0.012 (xf8=1)
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Tab.4 Comparison of experimental result and result of the model

|AT,|

—— BRI BREITHE 12 ¥BEM 12%BHE |AT,|/ LKW fOitR AT
15/ fE/rc I i/ fH/C T fE/C fi/C IC
0 14.0 140 137
5 113 133 13.7
25 47 45 0.2 10.7 10.6 0.1 113 11.6 03
45 27 23 0.4 8.0 8.0 0 9.0 8.9 0.1
65 07 0.2 0.5 53 55 0.2 6.0 63 03
85 -13 -17 0.4 3.0 32 0.2 40 40 0
105 27 -35 0.8 1.0 1.1 0.1 1.7 1.8 0.1
125 43 =52 0.9 -1.0 -0.9 0.1 0.0 -0.3 03
145 -6.3 -6.8 0.5 =30 -2.8 0.2 -29 -22 0.2
165 -83 -82 0.1 -4.7 -4.5 0.2 4.0 -3.9 0.1
185 -10.0 -96 0.4 -6.0 -6.1 0.1 -5.7 -56 0.1
205 -113 -108 04 -8.0 -83 0.3 -8.0 -79 0.1
225 -120 -12.0 0 -9.0 -9.0 0 -83 -8.6 03
245 -130 -13.1 0.1 -100 -103 03 -10.0 -99 0.1
AT 0.5 0.21 0.20
B X 3Lk (3] it . EREM). L B ST SR, 2002.
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