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Abstract

The main ways of transmission of COVID-19 are through breathing and contact. The pathogen or
colony of COVID-19 can spread in droplets or attach to airborne particles. Because of its strong
viability and fertility, it is extremely easy to quickly cause a large area of diffusion and outbreak
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through the air. In this paper, by summarizing and analyzing several air disinfection and steriliza-
tion technologies, the characteristics of COVID-19 pathogens or bacterial colonies in the air were
studied, and a new technical design of high temperature air disinfection and sterilization was
proposed, which provides a reference for the prevention and treatment of new coronavirus in the
air and the development of sterilization devices.

Keywords

New Coronavirus Pneumonia, Prevention, Disinfection and Sterilization,
High Temperature Air

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. ARBR

S TAEH LU R R dr & 08 COVID-19. BFFEEH], Hreb R 2 32 2hdd = ket . B Rl
AT R S 3 FH 11 R 0 25 25 700 AR D59, ORI B e R 28 18 2 (4% 4k

A SCHRBORHRBI[L], B R0 B A TR A A T B I 8] R A 48 /i e 7R rp 2 /NI BUJ
TR T HACI YRR TS RN . WERIRE . WA, EniEsoR, HE
FJAFHEIE 5 Ko Billn 20 B QL IFAET, W2 FE N 40%, X P 5k PR HOE & #T eli 2526 A7 . th KB 7l 0,
RUARAR AR A i A% R 2 W R A 28 1) 2 BB SRR AR o AR HR PR 7 A 10 3 A 98 95 i S B o AR i il 5
PRFEME, 5EEEAT EIEANY . FRE DR A 18R 8 22 e T A RSl S0 A S ANBE 5
9T KA B R ER, e U RR I R vh 2 U 1 B 4 AR A

ATCE S A TRIE AR 0 TURR R AR K BOR, 70 M HRe o, 3 e — R P vl 2 =0T 2 0% T BT
TRt A H RN 2 BB 6 AR IR B R R R LS 5 1

2. Hi B S BRI e B SRR e
2.1. FE AR AR

FroebRm e A R A IERE L RNA JRRE[2], PRI NRIEN K ZFahl, 51 iE.,
P, HEIEANRZE RGEH0 . H BT AT B e IR I B BOw L AR A FR[3].

ORI 28 EEEIR: HOE R Ry 1 B 14 K, ZHEEEERION3 BT R,

IR SR AR AL g SRR 22 A | A S S DR M A () A SR L

HOLAOWER 2 40~60 %, JLIGKRIDy, IR ER, EEE VPR, EBETLRHN):
Z71; TWs fgEL WS WE; MEVS; RAURCIT R, B R SOV IR OE R, LA,
RS T IR R . BAEEEL, HEAMIERR, Y RAGER, B BIEERD, W LR TR R
REDRIA BI[4] o

22. BRARENEHXEREIEE

2.2.1. EEE
WE . ZEURTENA ARG pH: ZHURTEAE pH 5~9 NHEaE, RELERER &0 T oT DL K g: 5t

DOI: 10.12677/aep.2021.112024 233 SR AT T


https://doi.org/10.12677/aep.2021.112024
http://creativecommons.org/licenses/by/4.0/

MEER %

Lo X B2k, v SFERAEINE T KGR EE

222 WEEE
HRVEFR: Bk, SRR B I EBRIR, 3k LI AE /0T KiG s LB s W A &
Wy, 2B,

2.2.3. B BUEIBER

TR W, RITHUE . TR DLREYIR TR . A B i AL A
JHER RS, G ARRRI . BERE . WIS RIZE T AW B VAR FH A P 2 A 3506 1 2%
ZRHAT R K

A TR AL

JEfbE . AET . AT RHPUEORBE ARG R R R R A R & dBURSE. =
FERI TR R 2 SRR S . SRR, IR, TS,

IR A T RERETEC SE 40T H AR S Aok oy 1, AT AR, T = IRi5 4. BeRs IRIBIVLIK,
HIELE LA <. It H RN S8R 5808

B. WHEEFIMIMI % 5 A

WHTAR S S BEAERINEEENA: SE0EHN. S8k, Rom., A RS A
HEFIH RS SRR 2 BN, AARER A EE N . DA Sy BUmH2 Al R iRl i s A
(R R AR — R, ARXHEE LA 80%~90% N EL, M5~ 250~500 mg/m®, {EM 30 Zr%h. Mm% al
1%~2% 01 B, AR T 22 D) A P R B R v VAW . B ST T TR AR AT BT G 2 R BR800 B 71
5 25 4 #5754 200~500 ppm,  1E ] 15~30 7r4h. FERIEERIIRSN, IEH R RAEH.

C. RIS 5 (R s i

SE I 38 R S BRI 2 R FE IR R0 . R NS FRIE IR T, 7E&A] 30
B N AE AT D 77.3%~79.3%, 75 4R P ATk 96.4%~99.5%, 140 43RS ISEA B AN, Bl
BRI A 4 T AT 2 A U = S .

2.3. EyTIEE

2.3.1. WA BETT

H AT M JE A R S U RV, H BT PDE R P UR B A A RIS UTI S RIS . RIS,
Bt A VG =5 AT RS AR A R 20 - B A VG =5 [5) L AE A SN B A B vh CLIE B L SARS-CoV Fil MERS-CoV
A RIFRAMEIER, 259 R824 % 2019-nCoV HIF RUATT 254 . BRI BAT Hi s 25 0E 1,
AL, AR50 S LRI E AN A 2 0 A EAE FH 6]

TR CE B 20 B R 2 AR R AR ) (R4 21 ), B4 B B R e e it
TS GG . BDB-001 VESR. vE4ERF . ST SEHIBR AP 15 AT H AL e R F A A
2 AR EE 7] -

2.3.2. EERHR

R B T 2R VR T N PR L RE UE S RV B, G IR ROE R, 3 B R A fils pA 97 A Ak 3

[4].
2.3.3. MEHY
AR F 4k R A0 TR B T B, B H 4]

DOI: 10.12677/aep.2021.112024 234 IS RI R


https://doi.org/10.12677/aep.2021.112024

2.3.4. HAbiaTT

WESTBILATT . LB . RS

FH— Mty 5 SONBRRIR B, Rk ARBT T4 ECMO, TN 1 PR BLOS- Radfcte), JAb s
W BRI ERIT 7 R[4
2.4. HAbprfETEi

JE AT 009 55 R LA RE A P AR A2 AT B B SR B A B 25V B« e 1A 2 v ) e 13LAG P 4R A 2R
PRBRAEATIN R, RRXADT 30 min, 25 b 23 101 AT 5 & A8 3905t AUk S0 TR, 4% 20 ml/m® 24T
SIS, VEF 1 h JEHET BRI R R B IR ARG (B B A7 R B s AR 1 5K )
GB/T35428-2017 #ATH 7. T~ B8] W 1.

BIECRAET Y
T XA G Y X >y e X

— L

FHER DX S5 7 FUREFLLE e BI%, AR T XA AT
>0.005 kPa 2594 13 (9 2K 1] (-0.015 kPa) EV/NaVARVEE
— B 5 1)(=0.01 kPa) IEJE, 10 kPa

—ZEh1)(=0.005 kPa)— T 1E
15 Y X JiE(—0.005 kPa)

S B 0 D T e X RH IR A3 S IX
PSRBT H10~150K/h
HoEih s RA HBLS, SUE D
K SN R R O ER ]

FEAMEAL R T

J

| wormsuns mwies |

Figure 1. Disinfection diagram of air supply system in negative pressure
ward [8]
E 1 AaEREERRGHEREES)

&
¥

PO 5 N RGO T2 B BSOS 22, RICFERHME A B i 2 il 22wt 2,
FHPERFAEN 202 R A 122 [10].

WG RATZEGE RN, ST N URGE X, BB N IR, DRIEE AL 2 S R s 25
WEAHRX, We=XPEERR, oG THEE, RIEGRK. FisRX, EeEX=XEM, &
TIE R 52 P b S A ) A B A LA UK R G b s i, AN REIA B R EER, R G TR s i
XYL BAT I B, 7 B BTG, BEAT 2R B8 R 55 N 52 B O AR N A U8 A~ N9 F i [11]

25 BiRRG

SRVLAE X 12 BUSRACLI 1) oA B 3 (4 5 T AT 2 O R e, ATOFITA T, JFRORRE T T2
A RGEHEAT 2R, AERFAS /D 30 mino o YEEH AL JE R UL 2000 mg/L A U BT 2 R
{8, Z4ERF 30 min J&, 4 T IR 2000 mo/L A R RETIBHI T T R A KU e B WA
112000 mg/L fIA R4 S0 BE R 55 BB HUH RE . SR AR WU 0.5%0d 0 BRI f5 467 1 h, VH
B AR B AR, TR AR S SR, R AN 30 min, 1K/d [8]. BT eSS HUAE S E
rMSCIR BE e DG X R R B M in ] 2 i[9

DOI: 10.12677/aep.2021.112024 235 IS RI R


https://doi.org/10.12677/aep.2021.112024

MEER %

BFmE A
Sl f
PERE
At
i W | o
K i) | T )
o B x H W
el x|
RTamEA R A< | g
| =
= o
ﬁw$J¢ x
J H |'1 III ? Jj} ‘ z[
i
i
PEAPIN A s
| =%

Figure 2. Schematic diagram of isolation air
conditioning system [9]
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Figure 3. Schematic diagram of electrostatic precipitator
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Figure 4. Ultraviolet sterilization schematic diagram
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Figure 5. Ozone sterilization schematic diagram
E 5 REFEFREE
3.15. REH

A% T I B A T AT B L AT S I R R SR, eV R T K . RSO O
P FAE A asBOR A, RIS, BCE S A A BB IR R, WA B BB 25 L g A E A
Horig T ii B dessif op, S5 LA BRI R AR R, BEAT OS2, 2R K aE. BT LA 7R
TN, FEP=E KR -
3.16. AEBEFRUE

AN B i 4 165 NP e 0 S 0 W i S 951 G 3L i s
LTI B R, (ERURI AR, SO IR Tt ke, eI sns <. e TH
24T 0.001~100 SR BRI A PTRERCR, EX TN T35T 2.5 FOK(PM 2. 5)4RRTR BCR AN
RAE S RN RAR R T AR RCR . B 72 s A I 2 ok A8 5 1) 78 1 11 SE B
BEZRBRAY, S NIRRT (HHAFaE, AWE MR, Wi ARIER, fEHZ R
AT BR -

DOI: 10.12677/aep.2021.112024 238 IS RI R


https://doi.org/10.12677/aep.2021.112024

3.1.7. BAERERE

P R T A R R 75 A RN A T T B R T K A B R . R — @ DRI R AR ER R, K
TR AP AN, (457K 0 T4 OHL H 25 2k, WAk R B ML, JEidk N4k A,
LEIREHE AL B TS A ARSI R A BRI A, 7RG ). H
P R B O S R B I (R s T AMBAIE, B AR TR . e A s R SR . R
I — R A BRI TR SE 7E 10 min PN o BB B S A RS EA TV B AL B AR FE . R, IR — %
TN 3 A

3.1.8. &M

ETERAZHARE . WIS Y TN R R, SRS H] . R L EEVE B A PR T TR
A EFEE—RIINERT, P0G AT A R o TE PR B SR 5 AR RANE G, SRR
NI RTORE A B AR B 1 A A FH B B, 6 i G o i 70 AR IR 5 1 P B It R 1) 2 4B A . TR P R
IR /I 2 PG B B St i B 1), R PR B s 1 R B 5515 95 7K PRI T ) o 34 2 T VR ZK A 38 ) — I Ak
H, B TIRBEACFEIAT . BRI W AR, AT RIS, BT RE R . ARAFELE U S I I [ 14]

3.1.9. MiEAHHK

TR R BRI B T P P 75 e AR SEBL S AL R (H 2 AT TR X R i
WRR TR R B NFFRIREN . DRI R SR S8k, I 2 S 70 A 4 SR 45T 3 24 7t w52
P STHERAE, HPERRSEAAE, BRDH TNl ST

3.1.10. HARIILE

FREFRE T ESANS, AEATEE A RHEE, — R, JOEH TS
RN WP BT, BT geas i i) Hepa =0l 58 W2 i 58 23 S0 i 10 A, 1
W B 24 N R R 2 R I e e JLAR R I e R RE LA R, TR TR SR . SR s A I AR O R
AL pEThee, (HAWINAERRTS, AT AN T HR = A BB 3N, HRUAR R, B s 7 ek
Yo MR BRI R AR ARRE AT AT L, AN IE R K S 8 R B o

WA — 7R R A T s AT A . HOE AT DAk~ v, 20, /NI B
WhFEA . FIRAEERF S IR . NG TS 3, TREBEE S IENEN . HERANA KGR
(A5 B R N TR, AR e A (g

3.2. BRESFRREAR

i A K B AR 53 T RR BRI AR B o T B = R ) P v S A A L ) P
AR PETOAZUK R K H . W TRCRE, G BEhE. Bk, TR, Mol & KB, 4K
WiE o I UK TR R 2 T ARSI — A4 T I AL TR T . 80°C~100°C 4/ RITAT 4%
AL WHEACK BNE(R S AR ), W2, PRESATGHAE P & /K SR 8 1 B DR, ik A
A7 T PRI et TSCEE — A PR RTINS R B S A e e, o8 i A R 5 18] B 7K o s T 7 22 280 280
MTTAE e 8 v, T 100°C (IR 5 B R B AR v, AT BRI H (. InHCR A B A S
B, RERCRIFHIRE e BN LT AR EZOR EREOR, R IR Bk,

BT RTR B AINERILLES, BRI AR 25 2 IRF IR 20K, ASCHe ) — i B A el 22 <
TR A KT, BeE H B R B R T il B S U v 08 B R KR, AR ANRTE T eI ORIES R,

MR TT %, AT BRI . AFEAET ARE, EH TR N ARSI K
A IE AR KRS AR TR R B R AR KR R S L AR R RO s e %

DOI: 10.12677/aep.2021.112024 239 SR AT T


https://doi.org/10.12677/aep.2021.112024

MEER %

AtE. PIERFRYIE IS VB T R R R KRS, A AR AR R R g G

BRI I R AN R R AR M, MR R, IABIRE M E . 8 R
AW, AAE S AL PR E I RIS . SRR A X, B S BA IR B, 8 EAR
IR BAT B BB, FIRHE o A ST T A O T P DA R 2 A i 7
Kl 6.

w7, ZEEE RS RE T AE, R T RENR . KL E T IR, H IR AR
BEReRE R . RGUSATIE AR o R E R R EICEA A, R NI HR . R o, 4
RETBIAFI, b4, femaittt, HIEHAYR I —kis g,

B
e KA | e e e N B || RENR | N .
et =) | e = (| 0 [ Jep [ )] e |09 qaalenmy || ey | [ = e
" L
\J
S ke
OB
I
TN
Figure 6. High temperature air sterilization schematic diagram
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Figure 7. Schematic diagram of high temperature air sterilization device experiment
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Table 2. Time required for different ways to achieve germicidal efficacy [15]
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