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Abstract. Numerical simulations of a transverse detonation wave continuously rotating in an annular 

combustion chamber are performed. The investigation is aimed at a better understanding of the processes 

in the continuously operating detonation wave rocket engine fed with stoichiometric hydrogen-oxygen 

mixture. The two-dimensional Euler equations for chemically reacting flow are solved using a high-order 

weighted essentially non-oscillatory scheme coupled with a semi-implicit Runge-Kutta time integration 

method. Finite-rate chemistry is described by a kinetic model including 6 species and 7 reversible 

reactions. The flow structure in the combustion chamber is investigated and the dependence of main flow 

characteristics and combustion chamber performance on the injection total pressure, chamber length and 

azimuthal period is studied.  

1. INTRODUCTION 

Very high energy release rate, which can be achieved in detonations, for many years 

attracts attention of scientists and engineers to possible practical application of this 

phenomenon. As was shown for the first time by Ya. B. Zel’dovich [1], the detonation 

regime of combustion is also more efficient thermodynamically than the deflagration 

under the same initial conditions. One can hope that development of detonation-based 

fuel-burning devices will eventually lead to the design of more cost-effective and 

compact engines for sub-orbital spacecraft and other high-speed vehicles.  

 In recent years, significant efforts were undertaken for a detailed research on the 

concept of Pulse Detonation Engine (PDE), a device which creates propulsion by 

burning the fuel in a combustion chamber where a traveling detonation wave is 

periodically initiated [2]. Nevertheless, it seems that, owing to the difficulties of fast 

exhaust of the combustion products and recharging of the combustion chamber with 
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fresh combustible mixture, the current generation PDEs are not yet capable of running 

at high frequencies needed for satisfactory efficiency. 

There are a few alternative concepts of detonation-based engines [3]. In 

particular, a promising idea that can be traced back to the work of B. V. Voitsekhovskii 

[4] is to use one or more detonation waves spinning in an annular tube, which is 

constantly refilled by a combustible mixture from one end. It is the so-called 

Continuous Detonation Wave Engine (CDWE). The main advantages of CDWE are the 

continuous operation and a high combustion rate. Its feasibility has been experimentally 

proven for the first time at the Lavrent’yev Institute of Hydrodynamics (Novosibirsk, 

Russia). In many aspects, CDWE is close to PDE operating at very high frequency 

(several kHz). For a review of this concept, a detailed description of its experimental 

investigations, and comparison with PDE and conventional rocket engine, one can refer 

to the recent publications [5,6]. 

 Numerical simulations can contribute significantly to the study and better 

understanding of the CDWE internal process. However, in contrast to PDE, very few 

attempts to perform numerical simulation of the CDWE operation were undertaken 

[7,8]. 

 In the present work, the detonation wave propagation in CDWE is simulated 

numerically by solving the Euler equations for a chemically reacting flow. A detailed 

chemical model (6 species, 7 reactions) is used to describe the combustion of 

stoichiometric hydrogen-oxygen mixture. The governing equations are solved with a 

high-resolution shock-capturing WENO (weighted essentially non-oscillatory) scheme. 

The numerical simulations are used to obtain a clear picture of processes in the 

combustion chamber of CDWE, elucidate the underlying physical mechanisms, and 

investigate the influence of different parameters (such as injection characteristics and 

geometric sizes) on the phenomena in the combustion chamber and its performance. 

2. PROBLEM FORMULATION, GOVERNING EQUATIONS, 

 AND NUMERICAL APPROACH 

2.1. Problem formulation 

A typical combustion chamber of CDWE is schematically shown in Fig. 1. It is an 

annular cylindrical tube with one closed and another open ends. The mixture of fuel and 

oxidizer (1) is injected from the closed end (2) through a ring slit or a large number of 

regularly arranged small holes. 

 Depending on the conditions of initiation, the transverse detonation waves (3) 

travel azimuthally in the clockwise or counter-clockwise direction. They burn the layer 

of combustible gas (4), which is restored during the time period between successive 

detonation fronts. For a stable detonation propagation, the thickness of the fresh mixture 

layer h must be about 10-20 mm and the spatial period l between the fronts is typically 

(7±2) h depending on the injection conditions [6]. The detonation wave propagation 

induces oblique shock waves (5) in the combustion products. The combustion products 

flow towards the duct open end (6) and then discharge from the chamber through a 

divergent nozzle (not shown in the scheme). Due to the detonation products expansion, 

a supersonic flow velocity can be achieved though the device has no geometrical throat. 

 It should be noted that the numerical simulation of CDWE in the full 3D 

configuration can be too expensive. It is particularly true in the case of a parametric 

study. The problem can be simplified by assuming that the gap between the duct walls 

is small in comparison with its radius and the flow variations in the radial direction are 
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negligible. Thus the computations are performed in a 2D rectangular domain with the 

periodical boundary conditions imposed along one coordinate direction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The size of the computational domain along x (the periodicity length) is denoted 

thereafter as l . Along y, the domain consists of a constant-area and a divergent sections 

whose lengths are denoted by L and L1. In the present parametric study, the domain 

dimensions vary within the following ranges: l = 50-100 mm, L = 10-100 mm. Within 

the divergent section of the duct (L < y < L+L1), it is assumed that the duct cross-section 

area A linearly increases with y. The divergent section length L1 = 10-20 mm and area 

ratio A(L+L1) / A(L) = 1.5-2 are arbitrarily chosen with the only purpose to ensure the 

supersonic outflow all along the upper boundary (y = L+L1). Hence the combustion 

chamber operation does not depend on the external conditions. 

 The injection of stoichiometric mixture of H2 and O2 through the lower 

boundary (y = 0) is modeled as follows. The specified injection parameters are: the net 

area of injector throats Aj normalized by the overall area Aw of the injection wall, 

Aj /Aw = 0.1331, the stagnation pressure Pt j = 1-6 MPa, and stagnation temperature Tt j = 

300 K. The area-specific mass flow rate gj(x) = Gj(x) /Aw depends on the wall pressure 

distribution Pw(x). We suppose that the mixture is injected through an infinitely large 

number of uniformly distributed injectors so that gj varies from zero at Pw ≥ Pt j to gj max 

at Pw ≤ Pcr j, where Pcr j is the pressure at which the sonic injection condition is 

achieved. 

2.2. Governing equations 

Viscosity, heat conductivity, and diffusion effects are neglected in the present 

investigation so that the flow is governed by the 2D Euler equations for a mixture of 

thermally perfect gases. Standard thermodynamic data [9] are approximated by piece-

wise linear functions for the species specific heats CP(T) and piece-wise quadratic 

functions for the species enthalpies H(T). This kind of approximation is found to be 

precise and considerably less time consuming than the standard polynomial functions. 

 The chemical kinetic mechanism, which was previously applied to supersonic 

combustion computations [10], is adopted here to calculate the chemical source terms. 

This mechanism includes 6 species, H2, O2, H2O, H, O, and OH, and 7 reversible 
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Fig.1. Schematic of CDWE 

combustion chamber. 

Fig.2. Computational domain 

for CDWE simulation 
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chemical reactions. The rate constants of the backward reactions have been refitted in a 

larger temperature range suitable for detonation simulations.  

2.3. Numerical approach 

A high-resolution Euler code for a multispecies flow is based on the shock-capturing, 

weighted essentially non-oscillatory (WENO) scheme of the fifth order [11] extended to 

chemically reacting flows. In contrast with more wide-spread total variation diminishing 

(TVD) schemes, the WENO schemes do not decrease their accuracy down to the first 

order near smooth extrema of the solution. Thus, they add to the solution a significantly 

smaller amount of numerical diffusion and allow one to improve noticeably the 

flowfield resolution. 

 To avoid restrictions on the time step, which are resulted from the stiff chemical 

source terms and can be prohibitively severe at high pressures, the time integration is 

performed with the semi-implicit additive Runge-Kutta scheme ASIRK2C [12]. The 

convective terms are included in the explicit operator whereas all the source terms are 

treated implicitly. The time step is controlled by the Courant number that is close to 0.5-

0.7. The influence of spatial and temporal resolution on the simulation results is 

analyzed below. The code is parallelized using the MPI library. 

 Perfectly reflecting or inviscid wall boundary conditions are imposed along the 

lower boundary. The mass, momentum and energy fluxes due to injection are evaluated 

every time step according to the local pressure in the first row of grid cells next to the 

wall. These fluxes are then added to the numerical fluxes calculated by the Euler solver 

in the first cell row. The effect of duct expansion is modeled by introducing geometrical 

source terms into the governing equations. A simple extrapolation of conserved 

variables is utilized on the upper boundary. 

3. CODE VALIDAION AND GRID RESOLUTION STUDIES 

3.1. Ignition delay time and ZND solution 

The thermochemical model and numerical code have been validated for some simple 

test problems. First, simulations of the 0D constant-volume autoignition of a 

stoichiometric H2-O2 mixture diluted by Ar (H2:O2:Ar = 0.1:0.05:99.85) were conducted 

for the following initial conditions: Tini = 1360-1880 K and Pini = 6.48 MPa. The results 

on the ignition delay time tign, obtained with the present mechanism and two other 

mechanisms [13, 14] are compared with shock-tube experimental data [15] in Fig. 3. A 

good agreement between the experiment and numerical predictions is observed within 

the temperature range corresponding to the detonation conditions (1000/Tini = 0.55-

0.56). 

 Using a Zel'dovich-von Neumann-Döring (ZND) model [16] with the three 

kinetic mechanisms, 1D solutions have been obtained for Chapman-Jouguet (CJ) 

detonations under the following conditions ahead of the detonation front: H2:O2 = 

66.7:33.3, T∞ = 300 K, P∞ = 0.05-1 MPa. Figure 4 shows the dependence of the ignition 

delay distance xign and the temperature Tsh just behind the shock front on P∞. One can 

conclude that the most significant divergence of xign is observed at high pressure when 

the present model underestimates the ignition delay. 

3.2. Resolution studies for a propagating detonation wave 

Typically, the detonation wave engine operates at high pressure when the ignition delay 
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distance is small and cannot be resolved in 2D numerical simulation of full-scale 

chamber without using extremely fine grids. Even if the internal structure of the 

detonation front is unresolved, the numerical solution must correctly predict the main 

detonation characteristics such as the propagation velocity and CJ conditions. The 

influence of the spatial and temporal resolution on the detonation velocity has been 

investigated by simulating 1D freely propagating detonations at P∞ = 0.1 MPa, 

0.35 MPa, and 0.7 MPa. The mixture composition and T∞ are the same as for the ZND 

simulations. For the case P∞ = 0.35 MPa, Fig. 5 shows the variations of the detonation 

wave velocity D with the time step ∆t for different spatial grid steps ∆x. Results 

obtained on the coarser grids (∆x = 0.05 mm and 0.1 mm) depend on both ∆t and ∆x. 

The converged result, achieved with ∆x ≤ 0.025 mm, corresponds exactly to the CJ 

velocity DCJ = 2904 m/s. For P∞ = 0.1 MPa and 0.7 MPa, the allowable grid step is 

respectively 0.1 mm and 0.01 mm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 It is worth of noting that development of 1D pulsating instability was observed 

in the computations with much finer grids (∆x ≤ 1 µm). 2D simulations for lower initial 
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Fig. 3. Validation of the kinetic 

mechanism by the ignition delay time 

predictions for shock-tube conditions. 

 

Fig. 4. Ignition distance and temperature 

behind the shock front in the CJ detonation 

from ZND model. Line colors correspond 

to the same mechanisms as in Fig. 2. 
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pressures, when xign increases significantly, demonstrate also the development of 

transverse disturbances and formation of cellular detonation waves. 

3.3. Resolution in CDWE simulations 

For numerical simulation of CDWE operation, a 2D computational mesh is constructed 

of parallel horizontal and vertical lines. Along y, the mesh has a uniform step ∆y = 0.05 

mm near the lower boundary, within a layer slightly larger than the detonation wave 

height. Then ∆y is stretched gradually towards the upper boundary. The number of cells 

in the y-wise direction varies from 250 to 560 depending on L. 

 The simulations can be performed both in the laboratory frame of reference 

where the detonation wave rotates continuously and in the reference frame moving with 

the detonation wave. The first case requires either a uniform mesh in the x-wise 

direction, which becomes too large when the pressure is high, or a dynamically adapted 

mesh that is not yet available with the present code. In the moving reference frame, the 

detonation wave takes a fixed position with respect to the computational mesh whose x-

wise step can be easily refined in the vicinity of the detonation front. The two 

techniques were utilized in the present study. At the lowest injection mass flow rate 

(Pt j = 1 MPa), the simulation was made in the laboratory frame using a mesh with a 

constant step ∆x = 0.1 mm (1000 cells per horizontal row). For the other mass flow 

rates, preliminary solutions were obtained in the laboratory frame and the final ones 

were computed in the moving frame on refined meshes. In the latter case, ∆x has a 

minimum value of 0.025 mm or 0.01 mm, respectively for Pt j = 3 MPa and 6 MPa, and 

a maximum value of 0.2 mm. The number of cells in the x-wise direction varies from 

500 to 900 depending on l and ∆xmin. This choice of ∆xmin provides that the detonation 

propagation is correctly simulated however the detonation internal structure is 

unresolved. In view of this, the error in the ignition delay due to the chemical model is 

unimportant. 

 A particular problem has been encountered with the numerical treatment of the 

contact boundary between the fresh mixture layer and combustion products. Even 

though the flow is considered inviscid, the numerical scheme introduces some artificial 

diffusion that results in a “pseudolaminar” flame along that boundary. The flame 

propagation velocity depends on the spatial resolution and local conditions. It is high 

enough to burn up to 10-20 % of mixture before the detonation wave arrives. Even if a 

similar effect is observed in the experiment [6, 7], we prefer not to simulate it without a 

suitable diffusion model. To avoid this problem, the chemical source terms on the 

contact boundary were artificially suppressed. With this modification, the difference 

between the injected mass and that burnt in the detonation wave does not exceed 0.1%. 

 From the considerations presented in this section, we can state that the present 

computational approach is not suitable for predicting the limits of the detonation 

propagation because the internal detonation wave structure is not accurately resolved. 

Hence our study is focused on the regimes of stable propagation of detonation. We do 

not analyze in detail the detonation initiation and transition to a stable propagation 

4. RESULTS OF CDWE SIMULATIONS 

4.1. Flow structure in the combustion chamber of CDWE 

It is assumed that at the initial time moment the chamber is filled by the combustion 

products except a triangular region of fresh mixture near the injection boundary; a high-
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temperature and high-pressure spot is placed within that triangular region to initiate the 

detonation. After the detonation initiation, several tens of periods of detonation rotation 

are needed to reach a stable regime when the entire flowfield becomes globally steady 

in the moving frame of reference. To reduce the computational time, we used whenever 

possible previous solutions to initialize a new computational case. 

 Here we present numerical results on the CDWE combustion chamber obtained 

for various injection pressures Pt j and geometrical sizes L and l. Before analyzing the 

effect of each parameter, we consider in detail a single case corresponding to the 

following parameter set: Pt j = 3 MPa, L = l = 100 mm. Except few details specially 

mentioned below, the other simulated flowfields are very similar. 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 The general flowfield structure within the constant-area section is shown in 

Fig. 6. The colored field displays the variation of the Mach number MD in the moving 

reference frame along with superimposed streamlines. Several characteristic zones are 

clearly depicted. The fresh mixture layer (1) is continuously growing from the lower 

boundary. In this layer, MD is very high, from 5.5 up to 7. The detonation wave (2) is 

situated close to the right boundary. In front of the detonation wave, the mean static 

pressure and temperature are respectively 0.34 MPa and 259 K. The velocity of 

detonation propagation in the laboratory frame of reference, UD, is of 2889 m/s, and the 

mean velocity of the detonation front with respect to the fresh mixture, D, is of 

2922 m/s. Under these particular conditions, the propagation velocity of the ideal CJ 

detonation is DCJ = 2915 m/s that is the simulated detonation is well matched the CJ 

regime. The maximum pressure and temperature obtained in the detonation wave are 

respectively 9.5 MPa and 4090 K. 

 Behind the detonation wave, the flow is subsonic within a very narrow zone. It 

rapidly accelerates to supersonic speeds due to a strong expansion of combustion 

products, which is clearly indicated by the divergent streamlines. The injection is 

Fig. 6. Flowfield structure in the 

combustion chamber: Pt j = 3 MPa, L = 

l = 100 mm. The colored band indicates 

the scale of Mach number MD in the 

moving reference frame 

 

Fig. 7. Flowfield structure around the 

detonation wave. Schlieren-like 

representation of density gradient in an 

arbitrary exponential scale. 
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suppressed over some distance behind the detonation wave because of a high pressure 

there. Two other waves are visible in Fig. 6 that originate from the point where the 

detonation wave meets the boundary (3) of the fresh mixture layer: a shock wave (4), 

which recompresses the flow of combustion products produced by the previous 

detonation, and a slip line or contact discontinuity (5), which separates the two streams 

of combustion products. A white dashed line (6) delimits the flowfield zones where the 

vertical velocity component is subsonic (My < 1) or supersonic (My > 1). One can notice 

that at y > 50 mm the flow is fully supersonic in the y-wise direction. In this case the 

duct expansion is not necessary to obtain a supersonic flow at the combustion chamber 

exit. The observed flow structure is qualitatively similar to that described in [6, 7, 8]. 

 A closer view of the region around the detonation wave is shown in Fig. 7. It 

gives a schlieren-like representation of the computed field of density gradient. The main 

flowfield features are highlighted by white lines. The maximum height of the fresh 

mixture layer h is 8.9 mm. In this layer, the velocity vector angle with respect to the 

wall varies from 5° to 9°. The detonation wave front (1) is slightly curved. It is 

practically normal to the mixture stream near the wall and becomes oblique as the 

velocity vector angle increases. Immediately behind the detonation wave, the velocity 

vector angle varies from 3° to 16°. There are two expansion fans at each end of the 

detonation front. A weak fan (2) is originated from the point where the detonation front 

meets the wall. It turns the streamlines towards the wall. A strong fan (3) emanates from 

the triple point at the top of the detonation front. This fan turns the stream upwards and 

aligns it with the deflected contact boundary (slip line) (4). The shock wave (5) 

originating from the triple point (6) is oblique. When the flow passes the shock close to 

the triple point, its Mach number falls from 2.95 to about 1.4-1.5. The shear between the 

two flows separated by the slip line is strong as the velocity difference is about 

1000 m/s. Nearly the same velocity difference is found over the contact boundary 

separating the fresh mixture and combustion products in front of the detonation wave. 

4.2. Performance of CDWE 

Main results characterizing the combustion chamber performance are summarized in 

Table 1 for all the simulated cases. The quantities that are not yet introduced have the 

following definitions: 

– average specific mass flow rate 

∫ ρ=
l

xv
l

g
0

jjj d
1

 

where ρj is the density and vj is the y-wise velocity component of injected mixture; 

– frequency of the detonation rotation 

fD = UD /l 

– average wall pressure 

∫=
l

xP
l

P
0

ww d
1

 

– combustion chamber specific impulse 

∫ +ρ=
l

xPv
lg

I
0

2

j

sp d)(
1

, 
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where ρ, v, and P are taken at y = L although the y-wise momentum is globally 

conserved; 

– relative variation of the y-wise velocity component v with respect to its mass-average 

value vm at the combustion chamber exit (y = L) 

)(

)],(min[)],(max[
)(

Lyv

LyxvLyxv
Lyv

m =

=−=
≡=δ , 

∫∫ ρρ=
ll

m xyxxyxvyxyv
00

d),(d),(),()(  

– variation of the angle of velocity vector with respect to the y-wise direction at the 

combustion chamber exit 

)()()( minmax LyLyLy =β−=β==β∆ , 

)/arctan( vu=β  

where u is the x-wise velocity component in the laboratory frame of reference. δv and 

∆β are introduced here to characterize the nonuniformity of the velocity profile at the 

combustion chamber exit that can affect the nozzle performance. 

Table 1. Main characteristics of the detonation propagation and combustion chamber performance. 

 

Pt j 

MPa 

L 

mm 

l 

mm 

jg  

kg/(s⋅m2) 

jg /gj max 

% 

fD 

kHz 

UD 

m/s 

D, 

m/s 

h /l 

% 

1 100 100 173 86.2 27.9 2795 2829 9.45 

3 100 100 513 85.5 28.9 2889 2922 8.88 

6 100 100 1024 85.3 29.3 2933 2964 8.63 

3 40 100 513 85.5 28.9 2889 2922 8.88 

3 20 100 513 85.5 28.9 2889 2921 8.78 

3 10 100 519 86.5 28.9 2889 2922 10.27 

3 40 75 514 85.7 38.5 2886 2920 8.97 

3 40 50 515 85.9 57.6 2881 2917 9.15 
 

Pt j 

MPa 

L 

mm 

l 

mm 
wP  

MPa 

Pw min / wP  

 

Pw max / wP  

 

Isp 

m/s 

δv(y = L) 

% 

∆β(y = L) 

deg 

1 100 100 0.434 0.320 6.79 2699 39.6 31.0 

3 100 100 1.323 0.314 7.12 2765 40.2 31.9 

6 100 100 2.668 0.320 6.91 2794 41.0 32.2 

3 40 100 1.323 0.316 7.29 2760 49.5 56.3 

3 20 100 1.323 0.314 7.11 2759 57.5 72.5 

3 10 100 1.273 0.326 5.93 2631 65.2 99.6 

3 40 75 1.323 0.314 7.20 2756 46.3 48.1 

3 40 50 1.324 0.314 7.17 2749 40.4 36.9 

 

4.3. Influence of geometrical and injection parameters of CDWEThe effect of the injection pressure Pt j 

has been studied for fixed dimensions L = l = 100 mm. The choice of Pt j provides that 

the specific mass flow rate jg  corresponds to the experimental conditions [6] at Pt j = 

1 MPa, whereas it is within the range of CDWE operating conditions [5] at Pt j = 3-

6 MPa. By analyzing the data from Table 1, one can find that jg , wP , Pw min, and Pw max 
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are linear increasing functions of Pt j. The dependencies 
wP (Pt j) and jg (Pt j) are shown 

in Fig. 8. The other characteristics are quite conservative with respect to Pt j : the overall 

growth in frequency fD and detonation velocity UD is about 5 %. Even if jg  is 

continuously growing, the maximum height h of the mixture layer decreases globally by 

9 % because of the simultaneous rise of Pw and fD. The overall increase in the specific 

impulse Isp is about 3.5 %. The nonuniformity of the velocity profile remains practically 

unchanged. 

 To investigate the influence of the dimensions L and l, Pt j is fixed at 3 MPa. The 

value of L is taken equal to 40 mm, 20 mm, and 10 mm at constant l = 100 mm. The 

detonation propagation is insensible to the variation of L even if L is close to h. When 

L ≤ 40 mm, the flow is not entirely supersonic at y = L. The subsonic-supersonic 

transition occurs at the very beginning of the divergent section. At L = 10 mm, Pw 

slightly diminishes and the top of the mixture layer appears in the divergent section 

(h > L). The detonation wave remains stable however Isp globally decreases by 4.9 %. 

At the same time, the velocity profile nonuniformity strongly increases. 

 Finally, the azimuthal period l is reduced to 75 mm and 50 mm keeping the other 

dimension constant L = 40 mm. From the data given in Table 1, one can conclude that 

the frequency fD and mixture layer height h are inversely proportional to l. The other 

quantities related to the injection, detonation propagation, and wall pressure distribution 

have no any noticeable change. Instantaneous distributions of wall pressure obtained for 

the three different periods are plotted in Fig. 9. If the x-coordinate is normalized by l, 

the three curves become coincident. We also verified that the entire flowfield is self-

similar if both the coordinates are normalized by l. Contrary to the reduction of L, a 

smaller period results in more homogeneous velocity profile at the combustion chamber 

exit. 

 

 

 

 

 

 

 

 

 

 

 

 

 As compared to the present results, the experiment [6] and simulations by Zhdan 

et al. [8] give lower detonation speeds. The experimentally observed deficit in UD is 

certainly due to imperfect mixture (separate injection of fuel and oxidizer, dilution with 

combustion products) and viscous losses. The models applied by Zhdan et al. are 

probably tuned to match the experimental velocity however their general assumptions 

are the same as we adopted here for the problem formulation. 
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Fig. 9. Instantaneous distributions of 

wall pressure for different azimuthal 

periods. 

Fig. 8. Average wall pressure and 

specific mass flow rate as functions of 

the injection total pressure. 
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5. CONCLUSIONS 

Numerical simulations of continuous rotating detonation in the stoichiometric 

hydrogen/oxygen mixture have been performed using high-resolution numerical 

schemes and a detailed thermochemical model. Even if the present approach is rather 

idealized, it allowed us to investigate the flowfield structure and study the effects of the 

injection pressure and combustion chamber geometry on the detonation propagation and 

combustion chamber performance. 

In future we plan to complete this study by an investigation of the internal 

detonation wave structure and stability of detonation propagation in a layer of 

combustible mixture as well as by an evaluation of the CDWE performance accounting 

for the flow expansion in the nozzle. 
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