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Abstract

Nowadays, ammonia-water mixture is widely used in absorption refrigeration and low-grade heat
energy utilization. The working conditions of ammonia-water mixture in the above two applica-
tion fields are quite different, so it is of great significance to study its thermophysical properties.
This paper briefly reviews the overall research status of the calculation of thermophysical proper-
ties of ammonia-water mixture, and analyses the respective characteristics of the equation of state
method and Refprop, an international authoritative software for calculating the thermophysical
properties of ammonia-water mixture. On this basis, the research prospects are given.
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1. 5|8

TIRAERI AR e a2 G AR o SR T8 DA K T B S PR BORs 2 e — AN FR72
MBI ARG BATHRAE RGBS UL R GAE L5 LT it. EUKIR S8 TR
MRS 74 2 8 DA Ml AR R B T [N R SR BB REVE,  H BN A Tk T2 A P i R 2 i
Ao N T IRGEREVR G LA L AR oA SEA A BEVETHAE T 51 R I — R AN, A0 & A BB, B
A T B AR A7 A BE RA SR ISR RIS o AR BE U, A WL H 838 (Organic Rankine Cycle, ORC)
J kalina (&2 TE N 5 2 FIPIAPEOR o T T30S A EAE — M BA RGP 2R Rl By
RAFHIFRRARFRCR EHFEE % ODP A%, BRI GWP RIK), Hil /2 Ioae A A 2 4 2R
FPAEA LI, N Kalina fE¥AEIR 2 TO0 T RIS 2 EREI T A LRI TE3A, HCRAZUKIREYN
L) Kalina 53551 & 1 BORIEZ (0 7E S5 0T

KRG T5A] LG K G A JE A A Kalina 3 R SAUKMAiE AR, KA H
REFFA AR . SK A HIR S PR DA AT R — M A i TR . AR LA 1T 2K &
TR ERNE BT SR BARTT SR, I H 1R DT REE S PR AR Tk v S Refprop FIT
TR EUKIR & TR A BEE BN % B BORS A, EBLIEAS Ban iy TP FU R .

2. SRS I RAYDIEYRITEHAFTIR
2.1. S 5aKEAMIEMY R

FUKIR G TR Al S AUk G ZAKESE BRI, MBI H =3 A A B 5t CL g
NIRRT, 2 1 XA T A S Ak AR R B )

N 1 O JuERAETCR FIIR AL, MR T RSN NH; M H0 70 TRy 17 A1 18, HEAKH
BONREE, REEZZ KPR RER, FrUlRIERGRAIHEE, —HBUKRES 700 ARE L
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w, REKIREE LR Er LT AL T EFRKFZZ M B 62 (The International Association for the
Properties of Water and Steam, IAPWS)KAF 78 4l 7K B 3 ME J

Table 1. Comparison of basic physical properties between pure ammonia and pure water

= 1. ARSHKAERYIEM BRI

PP R alis alizk

JEE IR 5 B/ (kg-kmol ™) 17.03 18.015
= AR /K 195.5 273.16
PRt /K 239.82 373.12

e 3 BE /K 405.4 647.1

Il 9 & 71/ MPa 11.333 22.064

Il 5% S5 / (kg-m ™) 225.0 322.0
AR AT AR /K 195.5 273.16
H5e e AT R IR BE/K 700.0 2000.0
te 1] FAJE J1/MPa 1000.0 1000.0

2.2. FKRE LRZAGIENRITEMARITR

FUKIRA T AT LA Z K s s A A AT Kalina fER IR . SAUKMAE AR, ZKES
TR HAR Z R AR I o Ak AN Al 2 VR -G PR DLt 4 be o — Fh A (0 . Atk fnaii 1
GYDRI RIS LR — P af i) T, SaiKFaizd M mAa b, 2K S EEZF I AAR]: 1) &
TRV ) P 2858 ek FEE R % B U PS8 2 W A8 o A e b, 4 7K ORI A 2 P 288 il FEE RN A B I P S /R 1L 5 2) IR,
IS SR KIR A YR, T DA S A AR 5T, T A K RN A S ) A ER M R R R AR E AN AR5 3) TE
ANEBEREERIRIHE T, ZUK BB 5 0] DL RO BT S B, T 2K A Al 2 AE A R AR A =
RIS N IR EA S KA 4) i — DA SARA LR AR o2, B2 A i1 ) B 2
B o XA UK R R AN [E] o Al K AR AR iy BRORLEE O°CF &50K, T4l 28 £ —78°C R kil . 2 /KR &4
I BA JEF AR UK AR

EF XTSRS YL BT, AR AR SR T 40 24 REE[2]-[46]. X E OB H H 10 5t
SIS IR LRI 9 K& S AVIRES HRE[4]-[17]. 4E AR S FE[16] [18][19] [20]+ Gibbs H Hi
AEBERR[2] [3] [7] [10] [13] [15] [16] [17] [19]-[34] RS TTVE[35]-[40] PLshEL(33] [41]. ZH Mk
FH[12] [42] Leung-Griffiths £%4[43]. Helmoltz H HGEFIB[44]11 2 Wi 26 % [45] [46].

i Kalina fEA AR I$E H S5t — 5 FF K&, Kalina A NG ) Exergy A @3 2K IR #ET T — &
HIETE TAE. 1998 4, Exergy A Al 45A R a0 5 1) SLE0 5% A1 Kalina 5 Tribus 56 A48 H 1 ELS, 45
7B RZUKIE s . IUCAE R SR KR — A “WATAM” (Wi EALRE R 58 ), 1tk
24 T 201 Exergy AT Kalina JEHH ) FI¥ I TAE[47]. XL WATAM 5 PROARE HIRTERE
ZUKZR G LR, rTRURIL, HAR PR OGRS T — NG BB G, HEAERIE RS
AH DX 28 KR BE It B 15 o PROIRES T R XV A 10T BRI 57 1 0 [RIFEAS B i 751 o WATAM 0 AR
WA RR R CE MRS, SR EILIE A X . AL PR RS HTE, WATAM #H T —MEFHRELHH T
TR Z KR A P RN 25 25 B 1 R B X 3]
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SR A TR T R R AE A P B IO HE B 7 TR AR 35, AR 22 B X6 B /K TR & T B A A B 4P T 17
HEHE ATk, LbaniZE PR (Peng-Robinson) /7 #2, MR4EAHF-fr 52, RAVEAVEN, TR /KMF
MR AR, RENT RS, B —ENE ATt SRS SRR EE, X 18 20
atm. 18 atm. 16 atm. 14 atm PURREAL, FIHVHERE P oS0 SR BEFI AR S, JESSEEX,
G N, MIERFFHATIEIE . 248155, SR R R R FE P XA R 5 22 43 31l 0.24%,
0.3% [48]-

XTEE Gibbs H H g 18 5 Helmoltz H B g H#18 H T-20/KIR & Lt s v B o a5 3L, ) BUR B
DA R R DL R N SE R 50 777 . Helmoltz BB IR IR @& FHYEFE, JF Hat &g
FHREEIR 7o Gibbs AR RLAE B ids FH il B2 e 70 Y Tl N i TE SRS B2 e AR &, HL Gibbs B B AR BN
AT B, SHR Gy S I8 PR T V2 S S A ()T L R B R A 2R A A AT D3 ) L R v R
{E Helmoltz # RARR R UL B m RS, &) 1 Gibbs BN T Helmoltz #HLJ7 F2 R R
b, TRIEARZ, LRI VS P AT BLIE FH BN 11 51K Gibbs H HIREAY[49].

Fh 36 [ [ X br v 5 B R 5T B (National Institute of Standards and Technology, NIST)fF i i1 H F )5
B T E BB Refprop [SOE AT R /KR A LT BB %R A (1) & Tillner-Roth R 5
Friend D G H8 SCH &t ROREAY [44]. IR T —ANH T 20K & LT Helmholtz H HBERIFEACR S
it TR S T - W - RIS Im O m R AN ET 40 MPa I U7 FEAE SR AR
AR R T BRI SARA 75, T7RERAE B SR L BT AN € 2Dy 0015 BLAH DX IR AR AE AN i BE XS
HIEME N 0.3%, KA H+200 J/mol [44],

FIH Refprop #AF VAT BIAN R B F 2UKIRA LRI SR AN 4 2 fios. B 10 AN E 7 oA
BEAAC, DA AR T 2K TR A L5 I Sl B 9 TH SRR A B, o SR EE N 10%~90% ) 27K IR & L
FRH B BN, ToikAS SRR 45 SR B X RGN & 2 Fos. B4 2 TR, BEEZ/KIRIER
B, =KIRE LRI FHERE  m A A R R RS . 1B 1 A T AR EUKIR N TGk
75 2 Rt 225 SR 1) P X A9

Table 2. The critical properties of ammonia water mixtures at different concentrations and the temperature range for which
accurate results cannot be obtained by using Refprop software

=2 AENRE TEKRELRMIERMRE Refprop M HEEKEE LRIAGEERHERIEEXE

FOKIRA TR 0 1% I /K 55 77/ MPa i 31 (egerm™) éﬁﬁziggﬁ X
10 628.04 21.633 294.31 /
20 609.56 21.073 273.73 565~569, 611~612
30 590.36 20.314 258.24 539~548
40 570.27 19.465 246.54 516~528
50 549.56 18.686 237.82 500~508, 546, 548, 553
60 528.29 18.071 231.52 479~484
70 505.82 17.533 227.28 455~461
80 480.35 16.718 224.86 417~435
90 448.58 14.962 224.12 454~459, 461
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Figure 1. Temperature range that can not be accurately calcu-
lated for different concentration of ammonia water mixtures

Bl 1. REREEAR S TR & iR EXE
3. BKRETRAYEMRITEARRE

DA —/INT e, 6T A TRV B R & /KR & 0 PR AR B A o T SRS AE TGRS B R T 5 R
ERE XA X Seie X A F A TR AR X, AR FEERX, GreTBIERX. XERiEE
TR TE 285 SR R X )2 AR TR A AL

AR, A 0T KR 2 E K TR A 0 8 25V 5 DRI X o FH PR P R e 3 2 W) AL ) 3
FEJEAR . 4 T 58 Kalina PP AOBLULNT, {87 — 262 17 T 20K 30 S BB G R i h B
REBNIEIR BB ZE AN T 3% SRTAE i 5 R 2 s 2 /KR FERE, s P AN [ S B ke v SR A I
15 2B 25 R 2 TR Z2HR K AHECIH I T3 IR Al i ik, RIS{d AR B0 B8 & B0 ¢
e, S I R RSO ) S 8 4 SRAT SR AH 22 AR /N o MO T R 1H 0 S B 2RI idk A7 IR A9 55 i 15 21 1
S5 GBI AR AR EAR R, LR ZUKIR A L E I 5 DX AR I 5 X 10 S 50 2o i aE
RTE X 8 (X 3 KR A L5 I R ATS SR 2 AR R[5 1] [52] [53].

4. &g

BT AKIR G R B BB, LA P I ORER A E 0T LA o 9 K36 S LIRS TR
HEHAVRS 7 HE. Gibbs H HAEHENE . XIS E. ELEIEE . L vTEk B . Leung-Griffiths B4,
Helmoltz H H AEE 18 12 10120 pR 24

XA [ AR B T S /K T T P T B A ol T B35 A7 A0 T2 A3 B AR T S 4 SR IR B X [A] . X S
FEX A R T IER X, AR TERAX, Gr TR X XETEESRIER T 45 R 0 R
X [H] & A R 5 5 A AT o

JUTEA GUKIRA TR S DXOREE IG5 X A SEE0 AR iRIE, e L X ek 2 /K IR A L i P AT
IR AR o
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