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Design and numerical simulation of two-dimensional

oxygen-hydrogen-heater -with multiply jet
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Abstract: For generating uniform air flow at Laval nozzle outlet, the influences of the
form, velocity ratio and pressure drop of the injection was studied. An air heater with two
forms of injection and a Laval nozzle were designed, then FLUENT was used to simulate the
combustion and flow filed. The result show that: there is little influence from the form of
the injection, which mainly influences the temperature of the injector; the lower velocity
rate and oxygen drop of the jet means the more uniform of nozzle outlet and approximative

contraction ratio in two directions is better for the outlet.

Key words: heater; uniformity; velocity ratio; oxygen pressure drop; contraction ratio

AR b T & S LR Wl A R AT S O TR R S LA R A S R e B A U A
T A [ AR W AR G i B R H A R A R R DR R e B AR A
X RRAK i 1 A Sl AL A F 5 L M T R O 2 I TT S AN ] A 32 50 O R B IR E

Y fs B H#:2012-07-13
) 4% tH KRt 3k« hetp: //www. enki. net/kems/detail/11. 2297. V. 20130711. 1810. 201307. 1475_009. html
TEHZ B AT 1251983 —) , 5, i db % 81 19 A b/, 2S8R vh I & h LIk B BT 52



1476 Wi 2

= 3 5

A A | e BT A0 R R B o A RO TR] i
7 A % A B a5, R AR5 i AR B R
SR 2500 ATy 2 0 e SRy T B
H S50 20 P 2 B AN I B A8 B0 A9 S B4R A
PRAUERY S PR T B T & B SURBE. A7 29 A
BT HED R A B A AT R AR SCE i
BUEDT B T7 1% X — A SR bE e s
TR 5T 22 W I W5 T A 280 I I S R AL
] TR X WA 1 89 5 e 1 5 ) L A ) 22 s
WS A 7R 1 DG A A L K L T T B e
BT AR T

1 m#*FHEH

AR ST BRI G I B AR S LI B T B R A
A Z T #1801 Sy Y AT R A SRR AL 1Y
TR XK. &l BRbe & A4S 4, Herp Bk be &
KX FE X B 400 mm X 140 mm X 140 mm K 7
. R R 465 mm, JB 2 X ) 4 B ) 5K
B A O R SR 140 mm X 140 mm, 5 IR be s
A s WA RS R 8 X %8 A 100-mm X 60 mm,
55 & sh AR R B A0 . 1 i 52 e i L
PRI, AR SCRET-1 19 o 08 IR ) s A 2531 Ay
60 mm X 17¢5 mm( & 1D FI 100 mm X 10, 5 mms.

1 ks g

Fig. 1 Inner contour of heater

R A A A SCKE s TR A A RN R
WS IS . ST PR S L A M R S KBS 4 R, I
AU I S L AR AN U B A AL AR SRR IR T
2 FhAg AL, Hoh A 8 A AU A R L & 2 (a) 1Y
WEER N 1 (GXD) s 78 GX1 3L fil 1, 395
I3 A EE I R R 2(b) B R IR A 2(GX2).
3T o AS) U ) 6T B R Sk T8 T W Y A R X M A
RESESEARIE-A TN

EE %28 %
U e
>§\
RUIEI <\® S
ks T sk R -
—] u;l':,"‘ 173 =1 £ y?_r;‘ ;23
iy R

7N

(a) FYRI1(GX1)

(b) HFI2(GX2)
B 2 WA I AR AT IR

Fig. 2 Form of injection surface

2 HEFERARAR

2. 1-HERZE

A 5 Fluent 4% 85 42 i 80 i B2 #E 47
Bl R 28 T e ) R 28 = 4R i 2. R
B ke it 455 7Y, b v BEET oK. 20 50 1% ik FH
LRy P IVt PR R TS R WA NG = R T =)
O HP O R AL i I R e i FH A B % /168 R
A,

HUR 1 SR 1/4 i X8k, % E 2 A
Hh O BT A X BR AT S T 30T S B, BT AT M il 1)
KREEHUCN 5 mm. A% 4 38R FH 454 16 M A%, JF 78
% 16 R 3 Ak Ry A N . AR BRI O 41. 5 ¢/,
ARSI ER RN 1816 g/s, AR E N
43.6% . A BR300 K, Bi45 0 03 R 7
F LT SRR Ak 3, BE TH SR FH TG T A% 4t PR RE T
2.2 HRAE

FEIR I T 5 Gy AR AT RN ) S50 e T, B
PUAR S 45 ) 2 B0 DL 7 R 6l DB 530 56
AL G AR SRS ) 22 i A =

Qo= Kep o2 g0 (D

ST

ol R K5 R4 TR 1 2
BT SRR R (0 S FE 7 B R
T WM g, Sk IEIE S pt RIBEME AL A, 2
i (1956 8. AE A SO T UL AR 7L g, A
e 10 7 VMW (45 6 R A5 1 3 e
I S FE 3 R 24 20075 T IR 9 FE I 08 7 2
ST 1 110 U . L R R e, 5 4
WEWE TR po, 0 0 4 0 G TR J2 52 (. B
SR X R BRI EE U 11 34750 PR B2 0 1 52



oy

]

57 il

=

SEAF 2 WU SRR —on R BT S 05 B 1477

SRS W R R, oA S S S %, ] F 9 S/ A L
R, XFWEAE 11 24957 B 5 o 4 4 — A M ) A ook
FC , BAC7E SIS I 5 L P RAR 9 SR M R X I 4 1 1
Ys g, RS HOLER 1. DL L B BSE T A
SRR R ST R 60mm X 17, 5mm, B y J7 [ 48K, 7Ex+
X ek AT R B 2% B0 . TCBEAS AN TR 7 1) 0 U 45
FEXFWEAE 359 5 Mt A AR K (8 5 i, TR I AR SC e L
BT 2rmyriks vy ks b 0S4
1 BRERSEEL

Table 1 Pressure drop and velocity ratio of injection

) #4 po, /% b, /% R,
GX1 12 26 5.5
GX2 12 26 5.5
GX2_R,=7.3 12 46 7.3
GX2_R,=3.7 12 12 3.7
GX2_po, =6 6 12.5 5.5
GX2_po, =18 18.2 38 5.5
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Fig. 3 Static temperature nephogram of heater
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Table 2 Inhomogeneity of the nozzle outlet

| RIS O, FE /R4 8
Ak}

S/ % REEIEE So, /%
GX1 1.3 1.1
GX2 1.5 1.4
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Table 3" -Inhomogeneity of outlet parameters of

different velocity ratios

R, Po, /% S/ % So, /%
3.7 12 1.3 1.1
5.9 12 1.5 1.4
7.3 12 2.0 2.0
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Table 4 Inhomogeneity of outlet parameter of

different oxygen pressure drops

R, po, /%% S/ % So, / %
5.5 6.0 1.2 0.8
5.5 12.5 1.5 1.4
5.0 18.2 4.9 4.2
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