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Abstract

In order to realize the air/water amphibious engine, a new design of underwater propulsion sys-
tem based on metal/water reaction is proposed. We establish the preliminary 3D model for met-
al/water reaction ramjet and choose two mutually independent structural parameters as the ob-
jects of study. The flow field simulation of metal/water reaction combustion chamber is conducted
with CFD software. The diagrams of the flow field parameters of combustion chamber varying with
the change of the structural parameters are obtained. The structural model of metal/water reac-
tion ramjet is determined via the comparison of simulation which could provide the theoretical
basis for the further design and optimization of metal/water reaction ramjet.
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Figure 1. The sketch diagram of metal/ water reaction ramjet
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Figure 2. The sketch diagram of Design parameters of metal/water reaction
ramjet
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Table 1. The Design parameters of metal/water reaction ramjet
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Figure 3. The grid of metal/water reaction ramjet
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Figure 4. The relationship of average temperature of combustion chamber and
parameter a
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Figure 5. The relationship of average pressure of combustion chamber and
parameter a
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Figure 6. The relationship of average velocity of combustion chamber and
parameter a
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Figure 7. The relationship of average temperature of combustion chamber and parameter b

B 7. Ao EL LR E TR ERE R O 2 T ihk



YA

2. 50E+05 ‘

2. 00E+05
o - — |
k1. 50E+05 e ZREE A CIEE KON 1 25m
o —— &BIRKA OB KA (150m
A 1. 00E+05 SRR DR H75m
22 \l
-

5. 00E+04

0. 00E+00

27.5 30 34
IR E I ¥42/mm

Figure 8. The relationship of average pressure of combustion chamber and parameter b
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Figure 9. The relationship of average velocity of combustion chamber and parameter b
B 9. KAELEBHARE LR ERER XTIk

WRIFR 3 - 1)l B2 e e S I LA G2 1 R B 5, T 5 B3R B K, 403 i H A R 5T 11 24208 30 mm It .
FERWE A2 27.5 mm B4R F] 30 mm (it fE e, BRke =250 FE G218 T B BN, 1 BH 4 8 7K IR B
FEAE e M AR ARG b FE AL N IR AAR S BE s T 142 A 30 mm 3K 3] 34 mm i FE R, RS N T
JET BRI, RENMAEGEKRMNIRG, BRI R iR rzhaE, B Ik R mT H
AN R AT 0

SREE T, 8 MK 9 nIEn: BEEMALE E R LM 27.5 mm M KE 34 mm, BABEE MR
P85 R AN 2 T R Y L T R R s 7E R AR AN 27.5 mm HEOKF] 30 mm B REF, 4
JE K R SR I, BRBE P B R R S R st B BT, P AR 28 R ELD R B,
M 2420 30 mm i, SPISIRFE AT SR BA i KAE, PR EERAAK, B 48 7K SRR
AT, KRR RSSO AT 252 s Rt 242 M 30 mm 38 K 2] 34 mm I RE R, &8 K N AR FE IR
%, BRIEEWNFIEE . PR, PRI T — e R R, R S KR SRR R K R
HNHEERCR AR . 2R b, RN SRG 4B /K RS A K i e R SHLHEEBUR 18, ik i R 112
%5 30 mm.

I DL BT B, LE [R5 R 4 S KR SRR A K i s R B AL I R B Bl b, e B A
BN E 5K EA IS a=50 mm, EmE 1242 b =30 mm.



&R %

4, 4Eig

1) ASCE VB 17K E P A SR IR AR % O—— @ R RS A 3L, 58 Pt 73
Br 7oK R B R B TARARDGL . B 7K I RSN S AL S5, JRE T SR LS
IR ER ] a AR 42 b A ELAH B SZ I S B0 BT SR FER &R

2) 9T LEHER A G e K S B R A BN BRI, o SRR K R SRR AL 3 TR
NIE 5 R R A BB T % S5 A0 R K N B R BN LINATI D =4k, ] CFD ATALER AR 1F
Gambit FEAT T KSR 7, IFBCE TIE & @@L %A

3) FIXNEERIANGESEL, BT T @K RN A B . 2 LB S B AR 2 1R
be s IR AL P e sm AT T R B A 2 A A S BRI 2R . X AT TS R SR AR AL Ah
R, BB 7k E S BB G R K RN LK it R S ERCR (s, fESLEA b, SRE B RS
T ER, HAMHE TR SEE &R BUE, #0521 88K RN R SIS R . it ah
RALAK RN T — Bt B4R LB e (K 4l

E&WE

AR E K QRBIRE ST, 45 No. 51266012,

SE3#k (References)

[ R KEPIHTANS ) R Gt SHEED]: [ 200830, B & /i E MR, 2012,

[21 #H. WA RAIRE S /75 Hi4T#3[EB/OL]. http:/hyhxqds.csname.org.cn/zpzs/zxsbzpzs/269386.htm, 2016-04-
12.

[3] BRekug, Bz £E DARPA & H“HE K A", IUCALAE, 2009(3): 38-39.

[4] PE MARIURPEE RS RIR[C]. PR 20 DRI S 1L B B2 R R SO, TER:
IRl 2 27 2 58 1 DU F o 5 A A i 2 R 2g it 2, 2007.

5] WiEKIHFM) SmZes. MsRKAHBTHFM, 59 M, Fbe= M1 Jbat fizs Tkttt 2000.
[6] Z=H8, &M, 7P FENRER SN = BB, M3 7154H,, 2008, 29(5): 0513-0518
(71 ZHRK. ROKRNIRERT R RS THE 547 ] [D]: [ 240018 5C]. Fi%e: Padb TR, 2007.

Hans i
WA RREBEZI RS :

Bhmar RS (QQ. WfE . MRAH &)
1 UG B e A3 PR S )

24 /NS DL P A8 16 () BT A 8 1)

AT I LR 3R S T

VI AT

MR

A4 78 w5 HET ISR AT

hEE S http://www.hanspub.org/Submission.aspx

Noabkowpr



http://hyhxqds.csname.org.cn/zpzs/zxsbzpzs/269386.htm
http://www.hanspub.org/Submission.aspx

	The Design and Research on Water Ramjet Propulsion System of Air-Water Engine
	Abstract
	Keywords
	水空两用发动机水反应推进系统设计与研究
	摘  要
	关键词
	1. 引言
	2. 水空两用发动机水反应推进系统结构设计
	3. 水空两用发动机水下推进系统性能仿真分析
	3.1. 金属水反应冲压发动机计算模型
	3.2. 网格生成及边界条件
	3.3. 金属水反应冲压发动机数值模拟结果与分析
	3.3.1. 金属燃料入口与水入口距离对水冲压发动机效果影响
	3.3.2. 尾喷口半径对水冲压发动机效果影响


	4. 结论
	基金项目
	参考文献 (References)

