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Study on Mass Transfer of Different Working Fluids to the Process of Absorption Refrigeration
Su Junxia Sun Liangliang Yuan Yanping
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  Aiming at a single effect absorption refrigeration cycle driven by a heat source below 80°C, The thermophysical
property data of potassium formate solution and calcium bromide solution were compared and analyzed, and at the same time, they
were compared with lithium bromide solution; an experimental platform for the generation-condensation process was set up to
study the mass transfer characteristics of potassium formate solution and calcium bromide solution during the
generation-condensation process, and the strengthening effect of ultrasound on the mass transfer characteristics of the refrigeration
working medium during the occurrence process was analyzed. The results show that using potassium formate solution and calcium
bromide solution can obviously reduce the temperature of starting heat source in the process of occurrence. Under the same heat
source temperature, the potassium formate solution with higher saturated vapor pressure can generate more coolant water by low
temperature heat source. After the use of ultrasonic device, ultrasonic has a certain strengthening effect on the mass transfer process,
and the lower the heat source temperature, the more obvious the strengthening eftect, The ultrasonic enhancement rate can reach
17% to 43%; The higher the ultrasonic power is, the greater the effect of improving the coolant water production.
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Table 1 Specific parameters of the instrument

B AR ¥t FH

R A DIZJEH: 0-900W i
SRS -100kPa~100kPa 0.5 %
TR BAFE: 1000g 0.01g

T B HHLfE -200°C~260°C +0.5%

1.2 SEE6 T L J5nt

FE R A S 56 v A FH R TSRS 23 a2 30% -
40%- 50%JHJ5E [ FER S VA AR AL A5 TR . 1
PR T RN YA S P A ) S Y R Ttk 20 A e YR A B VR
HISE VRS EE R 2 P, A B R 1k
kR

x2 EMYMsSHER
Table 2 Basic physical property parameters

T4 AEX
YR o b 55 Eb A ! A

T i

FIERE 84.12 253°C  2.42J/(g’K) 1.9 489 ji/100g
BAKAS 199.9 806°C 0.921J/(g'K) 3.353 115.9 J5/100g
AL 86.85 1265C  2J/(gK)  3.464 123.9 55/100g

M 316L ANEFAALE b3k = F T v b kB
JE sk P T B AR e U e SR i, R R A TR VR
AR R R IS A T IR BV R 45400, = Fh T2 )5
PR IR, IR 27 0 FE R ks g 2
KFE,  FH BRI R Tl /N T R AL VA
1.2.1 HAZESE

BERMEAZR R, IR BB A i, dit
SEG RGN E T RN R ARAS (O A 2R SR, O
1 L FR] YR B VA VR PR L R 25 R R AT X L
SR 2 Fios.

50

—=— 30% I ERA
—e— 40% I ERAH

20 30 10 50 60 70 80 90
E (C)
B2 AREILEXEMZFSEMRREERNER
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working medium with temperature

W 4 ATLVE B, RN, SRR
It 5 i B2 8 T e i T v ) — TR 5 A R
BWRFLRITH N o BB IR LRI R, TR
BEAR, 0 7 BTN, o s s, o1
[ PR RlE F3 AT 3G K, XA AT IR A3, (RT3
AR BRI R T T i o [RIVRBE T VR AL VR
T AR B P RO R ARSI P AR R
P58 1 R G R R A VA VR T B S R v, L
TR EAEHE R, AT iem SR AL,
1.2.4 %

A5k IR 21 8 P2 T SR N 8 I 5K Y YR R
R BE, L S VR A B AR A B T BEAT X B, dn

E5 AEILRNZEEMREENTR

Kl 5 frss
1900
—a— 30% I R H—e— 40% AR HI—a— 50% I RRH
1800 | —7— 30%ELEG—e— 40%5LALEY, 50%R AL
>— 30%IALE—e— A0%IALHE—— 50%IL LA
1700 |
E 1600 [
2
S1500F ey,
N
ghtor
Bof ——_—rx——x
 —— e —
1200F
M
1100 . L L N n
30 40 50 60 70
e ('C)

Fig.5 Change of density of different working medium

with temperature



39 H5 4 1

SRZEE, A UG AN R T R A A% BURAVERIT 72 - 487 -

I 5 AT LU VAR LSO IR R AR
IREERITm A B N R, BEEWR R T ETE K.
R EE T, I s s YR, >l ER
8y PR e Tk o A ) NTTRG S G N
IR EE T, BRI IIE 2, T BT A
FELCIK A T3 BE R, DRI BE 5 R FE I OR, L
R FE 2N AHRNREAREE T, AR
1005 FEE L YRR VA YL IR) 3 P TR, TR g iR A 45 11 JBE
IR 5T B KT FRR B0 ) R R S &, AE TR 1 IR 7K T
L VA EE R LR OR, Bk .

1.3 RGivEReEN

A SIS T8 X Bl S 5 v BT IS 21 1 Y8 777K 5
FRBAEAL BRI 2R 55 o

TR SR F R AR T R VP AN VA UK AR I R Ve A
KEBCHE R, HREAXW (1D Frx:
_Am

=T

Ky, WRAERE: Am NG —REEE Ik
OCEEEU ZE M8, g5 ¢ NPIIREEIA 1)K Wi A B i 1)
R IR 18], min, ASSCONEE LA BB — IRV FRIK
WetE &, P =5min.

WA (2) T A B A SR F ok T
i A R A ORI 5 -

E — mwith — mwithout x 100% (2)

t
m

(D

without

Kb my, FoRA AR WK
By My, RN TR RTR R FIK IR R

2 SCIGZERFTiIS

FEASZIG I AR A, A HIKIEE N 25°C, IR
T AN TR S5 A IR B 1 T N 25 R A o o R
VRIS IEAT I TT o BT H R SR AR S A B B A
FEOT B R o, RIS FE A U AREAE R,
BAT b ] BAOA R e KV VL b s 28 R BF R 7K 1
2 MBFH B 45 iASORH o FESEZBRIATR], X R A= 85 93
BT TR MM A S, MR ES KT 1kPa,
AR T AEE SR AR, Bk, nTRUAES
FHH ) = B R 2 K 28R
2.1 AR RS AN [ TN R s e

PIERIELE 60°Cy 70°C. 80°CHT, HIRAMIAETR
FRA S R PR L 5 N 30%. X LA [R] 3R 3 #w)i

TR AR B S BE R [ AR i an el 6 (a)
(b)) P, RGKREFERFME 6 (o) (D) Frw.

80

—=— 80C
01 —— 70C
—— 60C

0 IIO 2I0 3IO 4I0 5I0
B[R] /min
(a) 30% FRRH-7KIEK
70F —=—80C

—e— 70C
—4— 60C

0 10 20 30 10 50
fif 8] /min
(b) 30%IR AT 7K

4.0r —=— 80C

—e— 70C

3.51 —4— 60C
E3.0F
w25
Mo.0r
HL5f
Lot
0.5

0.0
0

1I0 2I0 3I0 40 50
BfTE) (min)
(c) 30% M ERH /KA

—=— 80C
3.5 —o— 70C
—A— 60°C

10 20 30 10 50
I (min)
(d) 30%IRAAS 7K
El6 HIRIREINSFIKIE R L ERFRIFM
Fig.6 Influence of heat source temperature on the

amount and rate of coolant water collection



+488 - NS

G| 2025 4F

HiEl 6 T, Bl SRS L AT R KK
RN, HAKE IR T, RGR A
FAPEZ K IR RN HAOKHE R B R SR
PRI JIAARS, AEAR R, 0N i
AL LRI ABRAR T IR LB g, TR 2 P
IR, AT A% BLIRBN S BB, P UK AR
Wh I T AR IR

ARGUREIERR B SR 2SR5 T
RS, KRB RGITIR MBS, B R A4
e Y BRI /0 s o A AR 1A P TR EE A
I, SR 2 b Al e P AT P 5 DA VAR
SR AT AR KR K AR IR, AR
T5 R HL 25X PR I B o 7 78 R 7 L 1 S T 4
K, HAIAR EEZ BTG K, 5 2R 8 IR Z A2/,
M SE AR S 2 JB T T 2 R FRIIK IR 28 R
Lt R T AR /N
2.2 ANFEIFRHE R — SRR L R IR

80
701
:@60
i °0 —
o
=40 «
%30 | / —— 30% IR
= e —o— 40% I ERA
2 / —A— 50% PR
~20r ) —v— 0%
P o— 40%IRALAG
10 <« 50%L 4
»— 50%5ALHE
0 . . . L h
0 10 20 30 40 50
fF (8] (min)
(a) AiKISE &
4.0 —m— 30% AR
—o— 40%H! fié
3.5F —A— 50% ! R4
- —v— 30%ILAL4
£s.0f . 40%7%55
N “— 50%AL S
mo.5f » ) Ny
2.0F \
1.5 W
Lor /e " 3
0.5/
0.0 L L L L :
0 10 20 30 40 50

1) (min)
(b) KA EH
7 AR FIK R EFM A E R
Fig.7 Coolant water collection amount and occurrence
rate of different working medium pairs
Kl 7 R AE R — HJRIREE 80°C TR, AR Y
TR BT I A K R R A A T R, IR AL
HRVAVRI 72 7R A M B B O AT XS B o NP T A

H 5 R AR P ) PP TR P AR 2 B IRA A T R R A
ROR T, (5] I R A BV TP R A AR R AT )
Bt AL R IR TRURT R AL A5 VR R 74 7 K WA SR
AR A A EE R R T AR AL vy o HLREE
IREERIE TN, F K SR B T D o X% R R
TEBUAIR AL S 3 A BRI T O E 1), A= L5t
XA ZE SRR e P AN ERR 2, 4 e E
I, YR VR P AR i 2 AR T IR A A5 9 WA B
/0Ny AR R PRATR B, RIS E R (4 2
PCRFETS, AR ORAR, HEMEEOR, MErkiE
IgXEh AR, TR RE S RIS A, T (645
FRRTESL IR -

2.3 PRSI U A HA A o R R

50
40
oo
=
i
3%30 -~ v,.;:.x‘—fl
= - ,&'/1//*"‘
% o~ <7
,5(:'—20_ '/",/ ‘/‘/
& A e e sovmmAT-a 900
e 2t —— 0% R -t 75 900W
10 7 —A— 50% ! BL Hi— ik 74 900W
iz —v— 30%F BT JoiHE
—&— 40%F FRAP- L
—4— 50% R H-ToE
0 1 . . . .
0 10 20 30 40 50
i [A]/min
(a) FRRH-/KIEH
40 -
2
18 301
&
=
%201
=
&
101
0 . . . .
0 10 20 30 40 50
5] /min
(b) IRWA—KIE R
2.5
—=— 30% P R A 900W
—o— 40% PR 9000
90k —A— 50% I ERAT-EE A 900W

v 30% Rk S
— o A0% R S
—<— 0% R

—_
o
T

RAEZE (g/min)

N
. 4 e
0.5 * R % o\
A\
0. 0 1 1 1 1 .
0 10 20 30 40 50

i) (min)
(¢) FERBN—IKIE



39 EH 4 W SR, e A AN R TR R A R AR SR R R ST - 489 -
25 T ———— TR 5 R4 P SR 46 3
2ol 2 St MBI, ZIRIEHIRANIFE 15 28R TP 2.

—v— 30%RALIG T
— = A0%BLAT-TEkE
SO%RILH-To

KEEHEZ (g/min)

4
=

S
S)
R
4
v
‘/'\\
f
\ @)
Kl

o 10 20 30 40
I 1] (min)
(d) BRI
8 ALBERESTIKKEEMELEERSE
Fig.8 Coolant water collection amount and rate of
occurrence with or without ultrasound

I 8 Fros e R A VA O IR AL 85 T VRAE
ToE AR R B KRS DL . SEIR R W],
TR P 8 A I P 6 TR s A IR 2R R G i R R
AREA MM N E e, B4
U R 2k I B BT, WK =
R P I A AE B 3R, A o S AR I
AR E AR A IEA B, sk, X TR —
TS, S R R A A R A S (R
e 7 I SR A A% AN ORT DU I 5 T K A
RIG N F G (A &, T HAESR S v 0K A
DI s RCR, AR TR R, R
TH T A R G R AEVERE, AT LR 7R AL
AR AT DAA R FH v AR U A K Bl R A
WV ARG AESLIIT ARG BL, A I 51
AR T TR R N RS WAL ok IR 2
M, GiRL 1 VRS D v i i A SR X8 JRE 9 I P it
(6], AR TN — T 46 L RE % T A 21 78 709 s
Bo (ERGREN T80 A, A A R A 7K A
BOEFR R R TR A . B I AR, &R
G SRR LR, WL RB LT AR, BFRIK
(S AR BT T 2%, HR A AR T
PR ARG 2% 5 T ol A I PR R

AN 9 It s s AN [A] L5 0 7 7] — AR R
ke 7 oA A BEI TR A8tk . T 9 TTOL, [R)IREE
PR AP VR P 7 7 i P 4 B L VRN S Y VAR 1 e
SEACRAR, MERIRWEFURUL, WA TUROR,
R AR P A RN 2 k55, BRSSP 2K
RIE RIS, AR RN, TS
BUGIRS IS, SRR BP0,

EEXTEE DL, TR AR LU E B RGTRIA 3
I, SRR ERR, SLRCRYF; Hsin kst
AT WA Ty, A R R R BT
FFIZHETRE - ERX T HERPE L AE 55
MR BERT (M AL K SR , 5 oAl 3 IEHTIE K
HEBT . XME% 5 R ER KBS fr
AR, WNZFHRBEEFCRTE R RS
L EE AR L R R BV TS, IR AR A R R
WK, XA FFE KR, IRACAS AL
INFAHTII R BE LTSRS B P 5 AR
BRI R, P 5 Bl I UM, A AL
RN R IG 5% BRIV, fERGEb s RErh, B
SR A A A5 IR SR ANV WA B b s 5 BU) Il
BUAFAETES, PR IR B BRI e, B 5 o
WG, BEE AW, WG BT e, ¥
BB R A B R Bt AL, RAEAS NI 1 BEA
TRIFRSE, BEREXT T PRI 2 AR U, RS
PRIE, B R RS, P oA R P X Y R
ORI, FEIVE R, THEE R TR, fE IS4,
AR TR N IR BN RTRL R D, R S AR
AR, BEERRFHERR, WRORE T, E2HR
WREAEHGE, SURONIEE, AR R .

60

—m— 30% R
—o— 40% I EREP VT
—A— 50% M1
—— 30% AL AT
A0V B
506U

10 20 30 40 50
A (min)

9 AR EREL
Fig.9 Changes of ultrasonic enhancement rate over time

2.4 EFE DA RN AR T 5T 5
It 5 R P T AR T i, ¥ R K ISR R A B S
BN, 2% 3 RS R AN R 7S Th R ) AL
B, AEIDIRBOR, X R G A 7K AR AR T R R
Ko P DA mT DL A 7 I A b, i s
JE I RE B A B E R o 2B A Th R BN
I, AL U AR Y AE , BRI Ak TR S A AR



<490 « il ¥4

G| 2025 4F

A, HEADREMUE, SRS SRS
BN, R, CYE A RO SRR DR S, R
(78 FR LR, 75 A AR B 452, (H B 1)
RGO, FRTHRCR KR B BRI, el
35N 500W. 600W. 700W. S00W i, %%
ANSRIG I FE A, F R VA TR VA AR K W SR S AT —
ARG RRTE T 12.07%- 3.57%- 2.08%, Xi&
RN Bt 7 R R 4k 22K, SRR AR IE
JEAHA G KB T — @ MR LAG , 762 J5 1 57 R AH
W IF A BE R4 BB EIEAR, TS B4
FE I I BRI BE AR ST/, 9SS 1SRN, fx
AR BRI, P LU S TR T 100W, #
FIKIEE T A2 RIEL TR NSLI0 R4
PAFA TR R E, A D)2 900W B4 7
KR E 800W /b, X2 Ry Sieid #E, WK
TRFEBERS (B8 02 Eo, fESCIRHFURRT, $R 5 E R
FAEAERCRUR 22, I BE R T 22 10588 Ao A FH AT DL it
R AR, MIMAERCE 2 B4, 3G9 51K
A, WREEFOUE, RAZRHN R HCPATIR
A&, 900W R E, AU AT HEATHR
THAE B, AT 7E B 5 2 00 H ¥4 77 K s & A
800W F
£3 TEBEHERMNEMNBFERER
Table 3 Ultrasonic intensification rates

corresponding to different ultrasonic powers

50% I ESEIVETR  50%IRILES VA TR

T
500W 12.41% 13.36%
600W 24.48% 21.36%
700W 28.05% 28.84%
S800W 30.13% 30.90%
900W 29.57% 29.55%
3 g

AW TR RS ] 4 R GIR T 80°C B IR
TR PSR AR T, e B HY R VAR IR
A V5 VR BT T 1) IR 2 R i A i R
F ek, R 25 5 A BORIEOR, 31 L4
i

(1) 5 R FIRAC A AR B, TR B A
AN IRAL AT RCRAT R RN Z8 R AN 3 R
Koo N AR, AT LAY RN R

(2) fERAEZT, HIRREE S, BFIKm
AR, RAEEBEK; ER—RIFERET,
WL, AR A AR AR K. bk,
[ B = 5K 94 K P A R R R A TR
R /MR U H IR SRSV IR A
eS8

(3) X T B o e A i R 174 711
KRR EAER, BERAETIA
17%~43%, H #I5 FE A, i A R0CR ol i i
2, SRR A B T aeE RIS A R 402 R
TR AU T 5 35 ) R AR ) 1) R

(4) M RIS 800W K, [E & 75
DRI K, BRI R A R IR, (2T
it 800W B, AN AH M 2= P, ASF]
TAFIK PP,

SE R

[11 Z4&E. Tl AP EoR ]9 68833 AK,1986, (3):
41-44.

[2] Ji Dongxu, Liu Guokun, Romagnoli, Alessandro, et al.
Low-grade thermal energy utilization: Technologies and
applications[J]. APPLIED THERMAL ENGINEERING,
2024,244.

[3] FRYER A S ER,5 . TP AR A A USR] 7L
BEFE[J]. 7] 4 BB UE,2024,42(8):1096-1103.

[4] SRIUEML AR R, A /N RORBA e 22 UHIK LB
JLAMERE ST (0] 81078 55 25 14,2022,22(9):5-9,20.

[51 #e. /N A SRR e ] 74 23 1 4 e S B F 7S [D]. L
HCAEALL R ,2018.

(6]  BRJ6 B A7 3 MRS e v (AR I 3R R T ek e
[J].5 ¥4 2247, 2017,38(4):1-22.

(7]  FEIRE BRI = 0T W AR - TR P B 5 5

R FE[D]. 5 AR R 52,2019.

[8] C Somers, A Mortazavi, Y Hwang, et al. Al-Hashimi,
Modeling water/lithium bromide absorption chillers in
ASPEN Plus[J]. Applied Energy, 2011,88(11):4197-
4205,

[91 #pdE, Zl FhAR g, 55 R A AR IR ) A F R B 5
BERE[D]. W IR ,2019,7(6):532-541.

[10] Kk, 2K B =l 4 S 58 5 47 B E [D]. 5 & 75
By BHE K A,2020.

[11] Saravanan R, Maiya MP. Thermodynamic comparison of



39 H5 4 1

SRZEE, A UG AN R T R A A% BURAVERIT 72

- 491 »

(14]

[13]

[16]

[17]

(18]

(21]

(22]

H>O-based working fluid combination for a vapour
absorption refrigeration system. Applied Thermal
Engineering 1998;18:553-568.

Parham K, Atikol U, Yari M, et al. Evaluation and
optimization of single stage absorption chiller using
(LiCI+H20) as the working pair[J]. Advances in
mechanical engineering, 2013,5:683157.

A novel low-grade heat-driven absorption refrigeration
system with LiCl-H>O and LiBr—H>O working pairs[J].
International Journal of Refrigeration, 2015,58:219-234.
Gommed K, Grossman G, Ziegler F. Experimental
investigation of a LiCl-water open absorption system for
cooling and dehumidification[J]. J. Sol. Energy Eng.,
2004,126(2):710-715.

Lucas A D, Donate M, Juan F. Rodriguez.Vapour
pressures, densities, and viscosities of the (water +
lithium bromide + potassium acetate) system and (water
+ lithium bromide + sodium lactate) system[J]. The
Journal of Chemical Thermodynamics, 2006,38(2):123-
129.

F e it S R bR, S5 AN (5] 1 ¥4 7R/ B AR
Xof AR IRSE S v R A BE 70 M (0] TP R K2 22 R (B AR
FF20R),2021,52(6):1817-1825.

Kiihn R, Meyer T, Ziegler F. Experimental investigation
of ionic liquids as substitute for lithium bromide in water
absorption chillers[J]. Energy, 2020,205:117990.

GONG Y, YANG L, LU Z, et al. Thermodynamic
performance assessment of ammonia/ionic liquid based
half effect absorption refrigeration cycle[J]. Case Studies
in Thermal Engineering, 2021,25:100924.

FRET PRGBS R TR T A R
ST [1].4074 5431,2019,33(2):112-118.

ZHANG X, CAI L, CHEN T, et al. Vapor-liquid
equilibrium measurements and assessments of low-GWP
absorption working pairs (R32+DMETEG, R152a+DME
TEG, and R161+DMETEG) for absorption refrigeration
systems[J]. Energy, 2021,224:120082.

T, % 5, T el DME 5 R600a 5 A % bt N T
Xof AR PR WA ) 74 0 2 12 RE 23 A (0], 1 v 52 41,2022,
43(2):62-69.

o M2 p AR+ LI MR A P A i S SR A
[D]. WL AT K 24,2015,

[23]

[24]

[25]

[26]

[27]

R B RSO B A BRR 5 SeBa i ST D).
UM TR 22,2006,

B AR R & B 26 A5 TR IR B N LAt PR /K W
T W B AR S 0 4 (0], 9 {22 ,2010,27(1):100-
105,51.

Wen. Experimental study on the corrosion behavior and
of KCOOH aqueous
solution[J]. SOLAR ENERGY, 2020(201):638-648.

regeneration  performance
Grzybkowski W, Atkinson G. Thermodynamics of
concentrated electrolyte mixtures.Part 8. Apparent molal
volumes, adiabatic compressibilities, and hydration
numbers of aqueous zinc bromide, calcium bromide, and
sodium bromide at 25. degree. C[J]. Journal of Chemical
and Engineering Data, 1986,31(3):309-312.

Kim D S, Infante Ferreira C A. Air-cooled LiBr—water
absorption chillers for solar air conditioning in extremely
hot weathers[J]. Energy Conversion and Management,
2009,50(4):1018-1025.

B, ok £ 0 BCER 45 G A U5 IR 30 10 B 250/ XU 2R
(SE/DL) M iz 2 il ¥4 97 1 [7]. K BH B 2 4% ,2002,23(1):
102-107.

Cheung K, Hwang Y, Judge J F, et al. Performance
assessment of multistage absorption  cycles[J].
International Journal of Refrigeration, 1996,19(7):473-
481.

Kaita Y. Simulation results of triple-effect absorption
cycles[J]. International Journal of Refrigeration,
2002,25(7):999-1007.

4301, 3 50 55, B W 1L 1.x % SR AGAR IR S ) A 5 BR
PERE A HT[I]. TR N B 247, 2005,(2):193-195.
BROR, TR/ B R R B BE R B i R 4R Rl U= &
IR HT V] SR H LK, 2002,(10):51-53.

Cimsit C. Thermodynamic performance analysis of the
double effect absorption-vapour compression cascade
refrigeration cycle[J]. Journal of Thermal Science and
Technology, 2018,13(1):JTST0007-JTST0007.

I D' W, A0 el , = 1) B, 4. — > TR FH BB X 3 1) 24
R AT ¥4 A P[] AR TA2,1999,(1):50-54.

AL B 7K B B B IR AL BT TR R S A T PR (] 4
FHRHE A AR (H 2R 20),2002,(7): 11-13.
AR B OR R RGBS A I s A P i
A R[] KA fER,2015,36(3):599-603.



<492 + #5759 2025 4
[37] HE L E . & T AR AT T R (0], S AR T AT, 2020,201,638-648.
2019,(10):179-180. [46] B <3 =5 T 1) AN 5 B i 7% SR 140 397 2L ok 10 V4 v 70 ek =
[38] LEMLICH R, HWU C K. The effect of acoustic vibra Jo M BEAR FU[D]. B 1T 75 K 24,2022.
tion on forced convective heat transfer[J]. AICHE J, [47] Kaita Y. Thermodynamic properties of lithium
1961,7(1):102-108. bromide—water solutions at high temperatures[J].
[39] kA, i 8 75 5t o b o s o A2 i [ ). R Hh e International Journal of Refrigeration, 2001,24(5):374-
2E,2011,32(6):961-964. 390.
[40] ZHENG Mujia, LI Bin, WAN Zhenping, et al. Ultrasonic [48] Chua H T, Toh H K, Malek A, et al. Improved
heat transfer enhancement on different structural tubes in thermodynamic property fields of LiBr—H>O solution[J].
Li Br solution[J]. Applied Thermal Engineering, International Journal of Refrigeration, 2000,23(6):412-
2016,106:625-633. 429.
[41] BLaB=E 00 RS 55 3 AR M AE 5T A 2 Tk Ak [49] &5 11 2 T8 A=A 1/ BOKBH e R ie s i 4% Jit
#t,1985. SR RGARAL B TH[D]) AR B TR 24,2012,
[42] A 35k SSOMRORUTHT 0858 I 2 s A IR WA A A St 9 [ D). [S0] Holzfuss J, Ruggeberg M, Mettin R. Boosting
BB AR R 54,2010. Sonoluminescence[J]. Physical ReviewLetter, 1998,
(43] VL A8 FE S, 5 B A5 HUBRCR 50 5 A R i 74 1% 81(9):1961-1964.
AL R SEIG B FE (9] 1174 %441,2016,37(2):46-52. [51] %' Wi X R 258,22 5008, 46 7 2 A0 U i S 2
[44] William M. Haynes. CRC Handbook of Chemistry and FE[I]. AR 224K, 2009.
Physics[M]. CRC Press, 2014. [52] Yang X, Church C C. A Model for the Dynamics of Gas
[45] Wen Tao, Luo Yimo, Sheng Liyuan. Experimental study Bubbles in soft Tissue [J]. Journal of the Acoustical

on the corrosion behavior and regeneration performance

of KCOOH aqueous solution[J]. SOLAR ENERGY,

Society of America, 2005,118(6):3595-3606.



	0  引言
	1  实验装置和实验过程
	1.1  实验装置
	1.2  实验所用工质对
	1.2.1 饱和蒸气压
	1.2.2 比热容
	1.2.3 导热系数
	1.2.4 密度

	1.3  系统性能评价

	2  实验结果和讨论
	2.1  热源温度对不同工质对的影响
	2.2  不同工质对在同一热源温度下的影响
	2.3  超声振动对工质对传热传质的影响
	2.4  超声功率对工质对传热传质的影响

	3  结论

