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Development of Mezzo-Scale Model for Supercritical Combustion Flow:

Thermo-Physical Model
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The Multi-scale method for the supercritical combustion flow under high pressure is ap-
plied to understand the thermo-physical phenomena. The present study is focused on the
construction of thermo-physical properties including some radicals as well as Ho and Og,
equation of state (EOS) to apply on the supercritical state. The thermo-physical property
and EOS are calculated by the molecular dynamics simulations. The present study also
showed that a quantum effect due to excitation of rotation for He should be included in
EOS and thermo-physical properties.

Key Words: Supercritical Flow, Themo-phyical Property, Combustion
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Schematic figure of multi-scale method in

4 0O00000O0OO0ODOOOODOOODOOOODOOO

4.1 0O000O0O0OO0OO0OO0OOO0OOOO0O0 OOOoOooOoooOo
00000000 rooooooooooUooUoUooo
goboooooooooboooobooooboooooooo
gooooooooooooboooboooboooooooo
goboooooooooooobooooooobooooboooon
goooboooooboooobooooboooobooooooooo
gobooooooooooboooooboodooboooooooo
oooooooooobobobbb-0o0oooooooooooono
ooooooooboooobooooobooooboooooooo
gooooooboocooboooboobooooboooooooo
goboooooobooooobooooobooooboooooooo
00000000000000000000 (Kataocka OO O
B)ODooDOooOoooooooooooOoooooooooo
0000000000000 DOD0O0000 KatackaOODO
OOOHelmholtzOODODODDDOOOOOOOOOOODODO
goboooooooooooooooooboooooooon
000000 HelmholtzOOOOOOOOOOOOO A°0ODO
U pbob0rToboooboboboOoboooobooboocoon

. N 5 5 n /8 m
AEE(E @) o

0000k 00000000000 B=1/kgT0000p =
1/0*03y=1/e000000 NODOOODODOOODOOO
00000000 E000pO00A°O0OOOOOOOOO
goboooobooboooooboooon

_ (9(84%)
EP - < 6B )p’ (2)

p_”;{upai (5;38)[3}. (3)




000 Katacka 00000000000 DOODOOO (1)O
03%0000000000000000000000000OO
0000000o00o0oooooooO- ogooogoooo
00000000000 (oboooooUoUooUoooo
Lennard-Jones 0 0000000 O)00O00O0O0O0O0OOO
Oo000 p,000 pO0dooOoCoOoOoooooooood
0000000000000 oUoooUUUoooooooog
000 2100000000000 0O0OO0DOOUODOOO

000000000 00oDo0O0ooooooooooooog
O0oO00ooO00oo0o0ooOooooooooooooooooog
oooOO0ODO0O0O0000oooboooODbDbOOO00dLennard-Jones
0o0ooo0oooooYooooooooooooooo
0000000000000 0o0oOoUoUUOOoOogoooo
00U [20000000 200000000000000000CO
0000000 (90K, 1140kg/m®) 000D 00O0OO0OOOO
OD0000000155K0435kg/m*000000000000
0oo0oooooooobobobooooooooooooooad
oo0oogogoogo

m—calculation| |
® experiment

Temperature [K]

80 ] ] ] ] ] —
0 200 400 600 800 1000 1200

Density [kg/m'’]

Fig. 2: Comparison of calculated saturation points with

experimental values for oxygen.
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Fig. 3: Comparison of pressure at 100K for hydrogen
between NIST and MD results.
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Fig. 4: Comparison of pressure at 200K for hydrogen
between NIST and MD results.
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