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Abstract

To explore the physiological effects and rules of hypergravity on human body in lying position
during the typical lunar-earth reentry, 11 volunteers were selected to complete the maximum
peak overload test of 3 g and 5 g, and 5 of them completed the maximum peak overload test of 7 g.
Two typical overload environments were simulated by manned centrifuge: Chang’e return mode
and Apollo return mode. During the experiment, the physiological indexes such as heart rate,
blood pressure and oxygen saturation were monitored, the subjective feelings of the volunteers
were recorded, and a comprehensive scoring standard was designed for comprehensive evalua-
tion. All the volunteers completed the preset test; they were able to tolerate the typical overload of
7 g, but showed obvious symptoms of discomfort. The comprehensive score of the volunteers de-
creased significantly during the experiment (P < 0.05). With the increase of overload, compressive
dyspnea became the main influencing factor, and some volunteers developed hypoxemia. Com-
pared with Chang’e’s reentry mode, the discomfort in Apollo reentry mode is a little stronger. It is
suggested to strengthen the protection of the occupant’s chest and respiratory function; the over-
load of more than 5 g has a great influence on the human physiological index and subjective feel-
ing, so the aerodynamic design of the spacecraft reentry should reduce the high overload time as
much as possible.
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Figure 1. Reentry overload curve
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Table 1. Comprehensive scoring standard of overweight test
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Figure 2. Heart rate at different time points
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Figure 3. The change of heart rate at the first peak relative
to that before the test
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Table 2. Blood pressure before and after the tests
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Figure 4. SpO, at different time points
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Figure 5. The change of SpO, at the second peak relative
to that before the test
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Table 3. Feeling of discomfort and the corresponding number of subjects
3. PERZRENMA#

3g(n=11) 59 (n=11) 7g(n=5)
CE-5T1 Apollo10 CE-5T1 Apollo10 CE-5T1 Apollo10
7 0 0

T ANE 7
IEREDES e S 4
JE I R 0
IR S ] e 2

™D o1 oo O
w o1 o o

4 6 0
0 5 5
2 6 1

DOI: 10.12677/jast.2022.103005 50 5] b A 2 i R R


https://doi.org/10.12677/jast.2022.103005

i

Continued
IR P X 0 0 3 3 1 2
I ] e 0 0 0 0 1 2
LEY g Opr] 0 0 2 2 0 1
W WEER - £ 1 1 1 2 2 3
B Sk 0 0 0 0 2 1

3.5. LAV

BIBFELEAVP WA 4. SRIGRTALL, HEESE T EEEZET D BERIKEP < 0.05), HIEMEK
K, PPk, WS g i3 NLEA TP RIL 3 g I B3 . 7 g IBHEAER D, AT i aksy
AV BRI B 25 MG . X ERIEAE AR [ ) CE-5T1 A1 Apollol10 it %, A1 Pk BEMEEREP >
0.05).

Table 4. Subjects’ comprehensive score
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