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Optimization and effect prediction of ventilation scheme for medical

waste high-temperature steam treatment workshop

ZHANG Jing', LU Wenchao', LI Angui', HOU Li’an’
(1. School of Building Services Science and Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. Rocket Force University of Engineering, Beijing 100094, China)

Abstract; Medical waste has infectious, biological and chemical toxicity. If it is not handled properly and safely, it
will seriously endanger the environment and the health of staff. In this paper, the velocity distribution, temperature
distribution and pollutant removal effect of four ventilation schemes for typical medical waste high-temperature
steam treatment workshop, i. e. local exhaust ventilation, general ventilation, combination of vertical wall
attachment and top exhaust ventilation, and combination of vertical wall attachment and local exhaust ventilation,
are numerically simulated. The research shows that for any ventilation mode with local exhaust discussed in this
paper, the average mass fraction of methane chloride (CH;CL) and ammonia (NH; ) at the height of respiratory
zone is significantly lower than that without local ventilation, which reveals that local exhaust system is the pre
ventilation condition for effectively removing pollutants. In addition, the new vertical wall attached air supply mode
can realize the directional delivery of fresh air within the 6 m~10 m working area on both sides of the plant, which
can better ensure the air quality in the working area. This study can provide guidance for the design of efficient

ventilation and air distribution in medical waste disposal workshop.
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Fig. 2 Medical waste treatment engineering

application workshop
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Tab. 1 Equipment structure parameters of medical

waste disposal center
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Tab. 2 Indoor design parameters of air conditioning

2 X2 B
WH R/ C 18~24 25~28
ROE/(m + s7h) 0.2 <0.3
AN/ % — 40~70
1.2.2 ffafits

(1) B2 RN BLfafer. [0 45 1) fil g P e
AL PR, H 07 g vl 220 s AL e N iR >, A Bt
71 A ] 2200

(2) W& LB AG. SERRRENE ] kw,
BEREALT 2R 37 kw, MBI ABFENE 1 kw, % 3
&, Hdih 117 kw. BB G #E 0. 02 kw/m* ¥t
H, A EEM ST, 2 800 m®, W BEBH 171 far
4 56 kw.

(3) @M. MR (GRS B e 5 i RE )
GB51039-20141") - (Tl i SR AH I 38 X 15 28 A< YT

Ldmx14m l4mx1l.4m

BT RLE) GB50019-2015 YRR MLTE bR ik, %8
DGR 2 AR IR I o0, @K 12 m*/(h

- m”) i E.
1.3 #ERAER

AT XF I B T B2 W A B TR ) 38 R B B B
W, R T REHEX . B AR R, PR HE X
HARFEX, LU AUAR % XL, AL HE R (7K 8 17,
T s SR AR R E T i B R A 2 7 28 ) )
RT5 %

) AR E R 2 800 m?, FBREWMER
LIS, W HALMHERE S Qe=12 m’/(h -
m”) X2 800 m* X 1.15=38 640 m®/h, NIX}F i ¥
PGS R 22, o] BOULAR HE XU & 40 000 m?® /h.
TR REZB TS = FO7 &, T EHLAR % X
§4 50 000 m®/h. BARB I K SENT.
1.3. 1 Ja#sdEx

JRHE X R SR IR AR S T
s gy . WAL PR A 1T G IR bR R R HE
W, e 3 R, HEHSEOHE XN N # 3
BR.

x3 BHMARNERRSH

Tab.3 Parameters of local exhaust system
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Fig. 3 Sketch map of local exhaust system
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Fig. 5 Sketch map of wall attached ventilation system
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Fig. 6 Model of medical waste disposal center
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Fig. 7 Contour of vertical section along the axis Y =20 m and section of horizontal height Z=1.5 m

(velocity unit: m/s, temperature unit: K, axis length unit: m. Figures 8, 9 and 10 are the same. )
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Fig. 8 Contour of vertical section along the axis Y =20 m and section of horizontal height Z=1.5 m in general ventilation
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