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Molecular Dynamics Simulation of Thermodynamic

Properties of the Saturated Liquid Ammonia
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Abstract The thermodynamic properties of saturated liquid ammonia were modeled by molecular dynamics simulation. The
densities and the specific enthalpies of saturated liquid ammonia are modeled with the site-site potential model. The maximum
relative deviations between the simulated results and the database of NIST are less than 1.5% for the density and less than 3.2% for

specific enthalphy. The results show that the simulation method is feasible to predict the thermodynamic properties of the single

component substance by using the reasonable potential model and parameters.
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Fig.1 Schematic diagram of numerical solution
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Fig.2 Saturated liquid 7-/ of refrigerant ammonia
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Fig.3 Saturated liquid 7-p of refrigerant ammonia
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Tab.2 Saturated liquid thermodynamic properties of refrigerant ammonia
T/K P/MP PR/ (kg/m) p%/ (kg/m) o/ % 1R/ (kJ/kg) 1S/ (kl/kg) 3,/ %
243 0.11915 677.83 671.18 -0.98 —-898.86 —-893.08 -0.64
253 0.18959 664.88 660.67 -0.63 -854.06 -840.60 -1.58
259 0.24570 657.16 653.00 -0.63 -826.92 -821.76 -0.62
267 0.34020 646.68 641.20 -0.85 -790.40 -776.44 -1.77
273 0.42818 638.63 634.40 -0.66 -762.75 -754.74 -1.05
279 0.53302 630.40 622.73 -1.22 -734.87 -714.33 -2.80
285 0.65678 621.98 615.89 -0.98 -706.74 -693.68 -1.84
293 0.85501 610.42 602.00 -1.38 —-668.82 -653.77 -2.28
297 0.96987 604.48 596.73 -1.28 -649.67 -629.55 -3.09
303 1.16380 595.36 586.80 -1.44 -620.70 -601.11 -3.16
313 1.55540 579.44 574.20 -0.90 -572.50 —-558.85 -2.39

vE: _LFRRFACK Refprop8 .04t ; LARSICERBILIEE L.,

18 0y 130 ) 2 D3 LT A a1 A RN
AR, FERBL L RS 56 [ E bR UEw 50 T
(NIST) [P Refprop8.0&5 s JZE Hi At (1) il 4 771 2 1)
WA PE AT T i, o EAS 2 LLOC i
%Mz,u (I EL S g Fe 15 3] (h=-762.75k]/kg) » &
EaE 2, ER2FMEBHR.

MFR2. B2 K 3], A gl B R S [ [ 5K
FRUEREFEHT (NIST) (15 22 B A 110 22 (%) W R0 v 2
P A R — B0 . 2R A 5 )
KA ZEAE1.5% AN, ER R 1R d5c K RH 6 i 22 76
3.2%LA PN, A DX PR AU 2 S T v s X PR ARS8 2
Rt

it

K H site-site A« A A5 7Y o) Il ¥4 71 & 11 1 R 2
RS AT T 0 T30 J1 22, Bl g RS
NISTHUH e (1) Bt N AH XS i 22 73 3 A6 1.5% (3 %) LA
PFN3.2% (LLRS) DA o 3R B R A A 38 10 A e A 7Y
MSH, B 180125 7ok T s 4143 T3
(I B ST AT AT (1)

ASCEE BT H AE AR B H (S30503), BT
B & A SRHEIE (11YZ119) K g iiies A= i) 5
4IH JWCXSL1102) % B, (The project was supported by
Shanghai Leading Academic Discipline Project (No.S30503),
Shanghai Education Commission Scientific Research Innovation
Projects (No.11YZ119) and The Innovation Fund Project For
Graduate Student of Shanghai (No.JWCXSL1102).)

SE 3k

[1] BRIEBE, AN, ik sy TR Es 5 S M].
Jent: Azl RAE, 2007

[2] Rahman A, Stillinger F H. Molecular dynamics study of
liquid water [J]. Chem Phys, 1971, 55: 3336-3359.

[3] Vega C, Saager B, Fischer J. Molecular dynamics studies
for the new refrigerant R152a with simple model potentials
[J1. Molecular Physics, 1989, 68 (5): 1079-1093.

[4] Lusting R, Toro-Labbe A, Steele W A. Molecular

dynamics study of the thermodynamics of liquid ethane [J].
Fluid Phase Equilibria, 1989, 48:1-7.

[51 Lisal M, Budinsky R, Vacek V, et al.Vapor-liquid
equilibria of alternative refrigerants by molecular
dynamics simulation [J].Int Thermophysics,1993,20 (1) :
163-169.

[6] Lisal M, V Vacek. Effective potentials for liquid
simulation of the alternative refrigerants HFC-32:CH,F,
and HFC-23: CHF; [J]. Fluid Phase Equilibria, 1996, 118:
61-76.

[71 Lisal M, Vacek V. Molecular dynamics simulations
of fluorinated ethane [J]. Molecular Physics, 1996,
87(1):167-187.

[8] Seiji Higashi,Akira Takada.Molecular dynamics study of
liquid CH,F, (HFC-32) [J].Molecular Physics,1997,92:

641-650.
[9] ?ﬁFf%%iﬁ%m . R134a PVTHERLI 20 15
VAEZ N %@{%iiaLf&,2003,24(6).24-26.(Yu

Dagqi, Li Zhuoyi,Cao Bingyang, et al.Molecular dynamics
studies about the PVT properties of R134a[J].Journal of
Engineering Thermophysics,2003,24 (6) :24-26.)

[10] T Kristof, J Vorholz, J Liszi, et al. A simple effective
pair potential for the molecular simulation of the
thermodynamic properties of ammonia [J]. Molecular
Physics, 1997, 97: 1129-1137.

[11] Bernhard Eckl, Martin Horsch, Jadran Vrabec, et al.
Molecular modeling and simulation of thermophysical
properties: application to pure substances and mixtures
[G]// High Performance Computing in Science and
Engineering'08, 2009,3:119-133.

fEEE N

BWERE, U3 (1987-), FEEEMIL, RigWE LHS16% Ll
BTORZEREI 5 3 ) TRESABE, 200093, (021) 55273584,
E-mail: sx19871020@163.com. W57 . 431812
B ARHNA LI .

About the author

Zhao Shengxi (1987- ), male, Master Candidate, College
of Energy and Power Engineering, University of Shanghai
for Science and Technology, 56#, Jungong Street, Shanghai,
China, 200093, (021) 55273584, E-mail: sx19871020@163.
com. Research fields: Molecular dynamics studies of the
thermodynamics properties of the new alternative refrigerant.



