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Abstract

In view of trans-national long-distance transport of patients with severe diseases during the out-
break of the epidemic, a negative pressure transport support cabin is designed to provide mul-
ti-person-time and long-distance transport support services. This product is based on the series
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structure design, which integrates the stable negative pressure equipment and the efficient filtra-
tion device. The reliability of the transport cabin structure is verified by the static simulation
analysis of ANSYS. The closed-loop system composed of the designed air supply and exhaust sys-
tem and PID control can realize -60 Pa~0 Pa adjustment of the negative pressure in the cabin, and
ensure that the pressure in the cabin remains stable. The three-stage air filtration device designed
and developed can filter 0.3 um aerosol with an efficiency of 99%, which eliminates the leakage
and transmission of the virus in the process of transport. In addition, the reliability and feasibility
of the device are verified through experiments. This transport safeguard compartment can pro-
vide convenience for the medical assistance of patients and guarantee the safety of medical staff,
so it has a wide application prospect.

Keywords

Negative Pressure, Long Distance, Transport Cabin, ANSYS, Medical Assistance

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|8

2020 £, Hra iR A BREE, WA N R dr i BT R 1 EORIBUH, BRIEEBURT A RaE it SEit T
Rl O TR, BRSO, JCHNESMEIZ R E N, B8 1% E ks TAERAIUN
TR o S AR B 0T A8 2R i R SR A R B, RN 7 1k R e i 1 R rh o T AR R 51 A U
Ze[1], AU RATIR 25 B8 B DO RE e e B AR R B R B B E BRI . Uk Feig i 2l il 1
AR GAE VA T UK T AR AR, Rl 2 U R GUA R R0 B AR (2], BRI R e
CAEETE SARS. HINT, B AP0 855 AUATIR A 7 EAE M, H Ay b 0 g s O 8 % 3 22
S ABIE B AR BB PR, AT USRIl A I UHOIRAS, (HRIEAFAEThRERON B — . HAEUTEE &
iz, W s R EE SRR [ 3]-[8]. ik, AT T SR E MRS BRI, TR E A
B, IFTHHTIE IS TAE, BRI, AR

2. B SRS

Feia R B2 7 B ORIEAE I ZIAE T HOHOIRAS, I A Pt R U 2 E I S AR A S 7R
&, WURIRE N TR NS A s S itk P AR RGIS e R A R e O DB A B R, R
IEFE M 22 4. T A e KERE iz i, IR 225 B s L rh R4 N S SR8 N R
KPR B R T IS I SEBRIE RS, CRBR A > O IRIERE, B, ZEebie, PEEME, TDAERSE
oy, SEA R KPR R AR B, HARIE S AR ZOR AN, XA B AR ) s B T AHRAE

2.1. YIS

TR FB AR N BAR A BRA M, AT AT GRAEAR A D S HFR I 2 [ SRR, 83 7
JERTEE, WlE 1 s, Hod, RERAOY BF SR AT AR S KPS 55 S RO R I
s BEAONTRE BRI AN E: POV R, RS RS, EHIRSE. BREEK
AU AR B/ A P AR ARIETE , TR S T I AME R, B IESE SUE G, SRR T AR I A b, SeBl
B B E AR

DOI: 10.12677/met.2021.102029 258 IR N EASE N


https://doi.org/10.12677/met.2021.102029
http://creativecommons.org/licenses/by/4.0/

i &

i R e B PRER AR

pet
N ?g
AH A

Figure 1. Overall structure drawing of negative pressure transfer cabin
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Figure 2. Static analysis of the hull
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Figure 3. Air flow in the cabin
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Figure 4. Flow chart of control system
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Figure 5. Three-stage filtration process
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Figure 6. Three-stage filtration equipment
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Table 1. The maximum and average values of pressure difference at each collection point

# 1. EREREENRERTINE

A PR AR A K AE/Pa $5/MH/Pa P {E/Pa BEEAE/Pa
1 60.2 60 60 60
2 60.3 59.9 60.1 60
3 60.2 60 60 60
4 60.1 59.8 59.9 60
5 60 60 60 60
6 60 59.9 60 60
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Continued
7 60.3 60 60.1 60
8 60.1 59.9 60 60
9 60.2 59.8 60 60
10 60 59.7 60 60
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Figure 7. Differential pressure data analysis
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