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Abstract: Based on the belief that the Mpamba effect is only related to the law of global evaporation, and has
nothing to do with convection. Through a large number of Mpamba effect experiments, it is found that the study
of Mpamba effect has been promoted in five steps: (1) it is found that the upper and lower simultaneous cooling
phenomenon occurs in the cooling process of water in the insulation container, which avoids the influence of the
temperature difference between the upper and lower liquid levels of hot water and cold water in the cooling process,
thus greatly reducing the complexity of the influencing factors of Mpamba effect. (2) The third-order Mpamba
effect is proposed: hot water freezes before cold water (first-order); The cooling of hot water catches up with that
of cold water (Level 2); The cooling rate of hot water to the initial temperature of cold water is faster than that of
cold water (Level 3). The occurrence of any level indicates the existence of the Mpamba effect. (3) The general rule
reflected by the Mpamba effect is that the cooling rate of the liquid cooled from higher temperature is faster than
that of the liquid cooled from lower temperature under the same cooling environment. Therefore, the occurrence
of the Mpamba effect does not depend on the observation of icing. The discovery of this law obviously violates
Newton’s cooling law. (4) According to this rule, more obvious Mpamba effect was also found in the cooling
process of alcohol. It is proved that the Mpamba effect is not only the general rule of water-cooling process, but also
the general rule of liquid phase cooling process. (5) Finally, the microphysical mechanism of the Mpamba effect
experiment is explained in detail based on the law of liquid phase overall evaporation and the liquid gas mixed state
model of liquid. It is clarified that the liquid itself is a short-range ordered and long-range disordered unit structure,
and the structural distribution of solid molecules, liquid molecules and gas molecules from the core to the edge of
the unit. The mystery of the Mpamba effect lies in the lag effect that occurs on the basis of the overall evaporation
law of the liquid phase and the principle of synchronous cooling. During the cooling process, the mutual transition
state of free liquid phase water molecules without hydrogen bonds to gas phase water molecules and the number or
density of free gas phase water molecules occur in the process of repairing the corresponding relationship between
static and temperature. Therefore, through this paper and its experiments, it can be declared that the law of liquid
phase evaporation is completely tenable, and that the mystery of Mpamba effect, which has puzzled the physics
community for more than 60 years, has been finally solved, and Newton’s cooling law needs to be modified.
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v £ . " A
STHE BT e T
MERTL me coo e coo TV L (O REEIE (C) L FHIEIE (O)
(2024.10.1.J8 = [Q(OD)

18:30 89.2 89.2 0.0 80.5 80.5 0.0
18:45 76.7 76.7 00 71.6 71.6 0.0
19:00 67.0 67.0 0.0 63.7 63.7 0.0
19:08 63.7 63.7 0.0 60.8 60.8 0.0
19:15 60.8 60.8 0.0 58.3 583 0.0
19:23 57.6 57.6 0.0 55.5 555 0.0
19:30 55.6 55.6 0.0 53.8 53.8 0.0
19:38 533 533 0.0 51.7 51.7 0.0
19:45 51.5 51.5 0.0 50.1 50.1 0.0
19:53 49.5 49.5 0.0 48.5 48.5 0.0
20:00 48.0 48.8 0.0 47.0 47.0 0.0
20:08 46.3 46.3 0.0 455 45.5 0.0
20:15 44.9 44.9 0.0 442 442 0.0
20:23 435 43.5 0.0 42.8 42.8 0.0
20:30 42.0 42.0 0.0 415 41.5 0.0
20:38 40.7 40.7 0.0 40.3 40.3 0.0
20:45 39.5 39.5 0.0 39.3 39.3 0.0
20:53 382 382 0.0 38.0 38.0 0.0
21:00 37.1 37.1 0.0 37.0 37.0 0.0
21:08 359 359 0.0 359 359 0.0
21:15 349 349 0.0 349 349 0.0
21:23 33.7 33.7 0.0 33.8 33.8 0.0
21:30 32.8 32.8 0.0 33.0 33.0 0.0
21:38 32.0 32.0 0.0 322 322 0.0
21:45 31.2 31.2 0.0 31.5 31.5 0.0
21:53 30.2 30.2 0.0 30.5 30.5 0.0
22:00 29.4 29.4 0.0 29.8 29.8 0.0
22:08 28.4 28.4 0.0 28.8 28.8 0.0
22:15 27.6 27.6 0.0 28.0 28.0 0.0
22:23 26.8 26.8 0.0 27.2 27.2 0.0
22:30 26.0 26.0 0.0 26.5 26.5 0.0
22:38 25.3 253 0.0 25.8 25.8 0.0
22:45 24.7 24.7 0.0 25.2 25.2 0.0
22:53 24.0 24.0 0.0 24.5 245 0.0
23:00 23.1 23.1 0.0 23.7 23.7 0.0
23:08 22.5 22.5 0.0 23.1 23.1 0.0
23:15 21.8 21.8 0.0 22.4 22.4 0.0
23:23 21.3 21.3 0.0 21.9 21.9 0.0
23:30 20.6 20.6 0.0 21.2 21.2 0.0
23:38 20.0 20.0 0.0 20.7 20.7 0.0
23:45 19.4 19.4 0.0 20.1 20.1 0.0
23:53 18.8 18.8 0.0 19.6 19.6 0.0
0:00 18.2 18.2 0.0 18.9 18.9 0.0
0:08 17.9 17.9 0.0 18.6 18.6 0.0
0:15 17.3 17.3 0.0 18.0 18.0 0.0
0:23 16.7 16.7 0.0 17.5 17.5 0.0
0:30 16.1 16.1 0.0 16.9 16.9 0.0
0:38 15.6 15.6 0.0 16.4 16.4 0.0
0:45 15.1 15.1 0.0 16.0 16.0 0.0
0:53 14.6 14.6 0.0 15.5 15.5 0.0
1:00 14.2 14.2 0.0 15.1 15.1

1:08 13.7 13.7 14.6 14.6

1:15 13.3 133 14.2 14.2

1:23 12.8 12.8 13.7 13.7

1:30 12.2 12.2 13.2 13.2

1:38 11.7 11.7 12.6 12.6

1:45 11.3 11.3 12.3 12.3

1:53 10.9 10.9 11.9 11.9

2:00 10.5 10.5 11.5 11.5

2:08 10.1 10.1 11.1 11.1

2:15 9.8 9.8 10.8 10.8

2:23 9.4 9.4 10.4 10.4
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2:30 9.0 9.0 10.0 10.0
2:38 8.8 8.8 9.8 9.8
2:45 8.3 8.3 93 9.3
2:53 7.9 7.9 8.9 8.9
3:00 7.6 7.6 8.6 8.6
3:08 73 73 8.4 8.4
3:15 7.0 7.0 8.1 8.1
3:23 6.6 6.6 7.7 7.7
3:30 6.4 6.4 7.5 7.5
3:38 6.0 6.0 7.1 7.1
3:45 5.8 5.8 6.9 6.9
3:53 5.5 5.5 6.6 6.6
4:00 53 53 6.4 6.4
4:08 49 49 6.0 6.0
4:15 4.7 4.7 5.8 5.8
4:23 45 45 5.5 5.5
4:30 4.3 (UK 43 53 5.3
4:38 3.6 43 5.1 52
4:45 3.2 4.1 42 5.0
5:30 1.2 3.6 2.0 (UK 4.4
7:30 0.1 3.0 0.3 3.5
8:30 0.0 2.5 0.1 3.0

.10

F2. IR JE 9 98% G B Ay B A IEAR AR B S UK AR 1) 69 4 PR B A9 KT PL R IR

PR PR AR D60mm, H160mm,480mL I 35 245 Y HED

RS (KRR AR
D60mm.H160mm.480mL I I8 B2 Py )

DU I 8] LEGREE REREZ LR ZE AR ZE RWRmRE RMIEE LRz
(2024.10.9.J8 =) () CH (C) CH () 'C)H CH
21:00 57.0 57.0 0.0 18.0 39.0 39.0 0.0
21:05 51.3 51.3 00 14.5 36.8 36.8 0.0
21:20 41.5 41.5 0.0 8.5 33.0 329 0.1
21:28 36.8 36.8 0.0 6.0 30.8 30.8 0.0
21:35 33.7 33.7 0.0 42 29.5 29.5 0.0
21:43 30.6 30.6 0.0 2.5 28.1 283 -0.2
21:50 27.8 27.8 0.0 1.3 26.7 26.9 -0.2
21:58 24.9 249 0.0 0.2 24.7 25.0 -0.3
22:05 22.7 22.8 -0.1 -0.8 23.5 23.7 -0.2
22:13 20.4 20.5 -0.1 -1.4 21.8 22.0 -0.2
22:20 18.6 18.9 -0.3 -1.8 20.7 20.8 -0.1
22:28 16.6 16.6 0.0 -2.7 19.3 19.4 -0.1
22:35 15.0 15.0 0.0 -3.2 18.2 18.3 -0.1
22:43 13.1 13.3 -0.2 -3.6 16.9 17.0 -0.1
22:50 11.8 11.9 -0.1 -4.0 15.9 16.0 -0.1
22:58 10.1 10.1 0.0 -4.5 14.6 14.8 -0.2
23:05 8.8 9.0 -0.2 -4.7 13.7 13.7 0.0
23:13 7.6 7.7 0.0 -5.0 12.6 12.7 0.0
23:20 6.6 6.7 0.0 -5.2 11.8 12.0 0.0
23:28 52 53 -0.1 -5.6 10.8 10.9 -0.1
23:35 4.0 4.5 -0.5 -5.8 9.8 10.0 -0.2
23:43 32 33 -0.1 -5.8 9.0 9.0 0.0
23:50 2.6 2.6 0.0 -5.8 8.4 8.4 0.0
23:58 1.7 1.7 0.0 -5.8 7.5 7.5 0.0
0:05 1.0 1.0 0.0 -6.0 7.0 7.1 -0.1
0:13 0.2 0.3 -0.1 -6.0 6.2 6.3 -0.1
0:20 -0.3 0.0 -0.3 -6.1 5.8 59 -0.1
0:28 -0.9 -0.8 -0.1 -6.1 52 52 0.0
0:35 -1.6 -1.4 -0.2 -6.1 4.5 4.7 -0.2
0:43 -2.5 -2.2 -0.3 -6.1 3.8 39 -0.1
0:50 -33 -2.8 -0.5 -6.1 33 33 0.0
0:58 -3.7 -3.4 -0.3 -6.1 2.7 2.7 0.0
1:05 -4.3 -4.0 -0.3 -6.2 22 2.2 0.0
1:13 -5.0 -4.7 -0.3 -6.2 1.4 1.5 -0.1
1:20 -5.7 -53 -0.4 -6.2 0.9 0.9 0.0
1:28 -6.1 -5.8 -0.3 -6.2 0.3 0.4 -0.1
1:35 -7.0 -6.7 -0.3 -6.2 -0.5 -0.5 0.0
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