
ENVPROTECTION AND ENERGY SAVING AND SAFETY 

Vol.52，2026 ·33·

Biography: Wang Shouyang (1991-), holds a bachelor's degree and 
is a registered environmental impact assessment engineer, with primary 
research interests in environmental impact assessment and environmental 
engineering.

0 Introduction
As the initial stage of the exhaust gas collection 

system, the performance of the gas collection hood 

has  a  decis ive impact  on the subsequent  t reatment 

effect .  In pract ical  operat ion,  f lue gas temperature 

is one of the important variables affecting collection 

eff ic iency.  Exis t ing specif icat ions most ly  evaluate 

t h e  e f f i c i e n c y  o f  g a s  c o l l e c t i o n  h o o d s  f r o m  t h e 

p e r s p e c t i v e  o f  s t r u c t u r a l  f o r m ,  a n d  r e s e a r c h  o n 

t he  impac t  o f  ope ra t i ona l  pa rame te r s ,  e spec i a l l y 

temperature,  is  st i l l  insufficient.  Taking the plastic 

products industry as an example, this study analyzes 

t h e  q u a n t i t a t i v e  r e l a t i o n s h i p  b e t w e e n  f l u e  g a s 

temperature and the collection efficiency of the gas 

co l l ec t ion  hood  th rough  on-s i t e  moni to r ing  da ta , 

aiming to provide a basis for optimizing the design 

and operation of the gas collection hood.

1 Factors affecting the collection 
efficiency of gas collection hood

T h e  g a s  c o l l e c t i o n  h o o d  i s  a  l o c a l  s u c t i o n 

d e v i c e  u s e d  t o  c a p t u r e  p o l l u t a n t s  e m i t t e d  f r o m 

po l lu t ion  sources .  I t  i s  ma in ly  app l i cab le  to  two 

types of working conditions: one is when the process 

cond i t i ons  i n s ide  the  enc losed  equ ipmen t  do  no t 

allow the formation of micro-negative pressure; the 

other  is  when pol lutants  are  di rect ly  generated on 

the surface of open or semi-open pollution sources. 

I t s  c o l l e c t i o n  e f f i c i e n c y  i s  a f f e c t e d  b y  v a r i o u s 

factors ,  mainly including the design parameters  of 

the  gas  col lec t ion  hood and the  charac ter i s t ics  of 

the flue gas. The design parameters include the area, 

geometr ic  dimensions,  and relat ive dis tance of  the 

gas collection hood to the pollution source; the flue 

gas  character is t ics  include key parameters  such as 

the type of pollutants and flue gas temperature. Peng 

Taiyao et  al .  conducted experiments on the capture 
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e f f i c i e n c y  o f  l o c a l  e x h a u s t  h o o d s  t o  s t u d y  t h e 

relat ionship between different  wind speeds and the 

capture efficiency of the gas collection hood; Zhang 

Xiaobing s ta ted that  the  gas  col lect ion hood is  an 

important  component  of  the  local  gas  pur i f ica t ion 

s y s t e m ,  s e r v i n g  a s  a  d e v i c e  f o r  c o l l e c t i n g  a n d 

capturing gaseous pollutants.

China  has  es tab l i shed  re levan t  s tandards  and 

speci f ica t ions  in  the  des ign and evaluat ion of  gas 

collection hoods. The "Classification and Technical 

Conditions of Exhaust  Hoods" (GB/T 16758-2008), 

i s sued  by  the  Gene ra l  Admin i s t r a t i on  o f  Qua l i t y 

S u p e r v i s i o n ,  I n s p e c t i o n  a n d  Q u a r a n t i n e  o f  t h e 

People's Republic of China and the Standardization 

A d m i n i s t r a t i o n  o f  t h e  P e o p l e ' s  R e p u b l i c  o f 

C h i n a  i n  2 0 0 8 ,  s e t s  o u t  c l e a r  r e q u i r e m e n t s  f o r 

the  c lass i f ica t ion  and  technica l  condi t ions  of  gas 

col lect ion hoods.  Furthermore,  in  the "Account ing 

Method  for  Vola t i l e  Organic  Compound Emiss ion 

Reduct ions  f rom Indust r ia l  Sources  in  Guangdong 

P r o v i n c e  ( T r i a l ) "  i s s u e d  b y  t h e  G u a n g d o n g 

Provincial Department of Ecology and Environment 

in 2021, reference values for exhaust gas collection 

efficiency are provided from the perspective of gas 

collection hood structure.

E x i s t i n g  s t a n d a r d s  p r i m a r i l y  a s s e s s  g a s 

c o l l e c t i o n  e f f i c i e n c y  b a s e d  o n  s t r u c t u r a l  f o r m s , 

w i th  r e l a t i ve ly  i n su ff i c i en t  a t t en t i on  pa id  t o  t he 

impact of flue gas operating parameters.  Therefore, 

this study focuses on the key parameter of flue gas 

temperature,  exploring its specific influence on the 

collection efficiency of gas collection hoods through 

empirical data analysis. The aim is to provide a more 

refined basis for the optimal design and operation of 

gas collection hoods.

2 Research methods and data sources
2.1 Research subjects

Thi s  s t udy  focus e s  on  s even  p l a s t i c  p roduc t 

e n t e r p r i s e s  i n  C a n g  C o u n t y,  c o l l e c t i n g  r e l e v a n t 

m o n i t o r i n g  d a t a  d u r i n g  t h e  p r o j e c t  a c c e p t a n c e 

per iod for  case  invest igat ion and analysis .  During 

t h e  d e s i g n  p r o c e s s  o f  t h e  g a s  c o l l e c t i o n  h o o d , 

t h e  e n t e r p r i s e s  a d h e r e d  t o  t h e  s t a n d a r d s  s e t  o u t 

i n  " C l a s s i f i c a t i o n  a n d  Te c h n i c a l  C o n d i t i o n s  f o r 

Exhaust  Hoods" (GB/T 16758-2008),  ensuring that 

the gas collection hood meets the requirement of a 

wind speed of not less than 0.3 m/s at  the location 

of  unorganized  VOCs emiss ions  fa r thes t  f rom the 

opening surface of the exhaust hood, as stipulated in 

the "Control Standard for Unorganized Emissions of 

Volatile Organic Compounds" (GB 37822-2019).

These seven enterpr ises  were selected as  case 

studies for two reasons. Firstly, they share the same 

governance  t echno logy,  mak ing  them comparab le 

a n d  h e l p i n g  t o  e l i m i n a t e  i n t e r f e r e n c e  c a u s e d  b y 

differences in technical routes. Secondly, they are all 

in the acceptance monitoring phase,  with relatively 

s tandard ized  opera t ing  condi t ions  and  moni tor ing 

c o n d i t i o n s ,  e n s u r i n g  t h a t  t h e  d a t a  o b t a i n e d  c a n 

accurately reflect the actual operational effectiveness 

of this governance technology in similar industries 

a n d  u n d e r  s i m i l a r  o p e r a t i n g  c o n d i t i o n s .  B y 

c o m p r e h e n s i v e l y  c o m p a r i n g  a n d  a n a l y z i n g  t h e 

moni tor ing data  f rom these  cases ,  we can provide 

a realistic basis for further evaluating the stabili ty, 

a p p l i c a b i l i t y,  a n d  o p t i m i z a t i o n  d i r e c t i o n  o f  t h i s 

governance technology. Additionally, it  can serve as 

a reference for  s imilar  enterprises in select ing and 

managing their waste gas treatment processes.

2.2 Data collection and processing
According to the acceptance monitoring report, 

the  co l lec t ion  vo lume of  o rgan ized  was te  gas  fo r 

non-methane hydrocarbons can be directly observed. 

However, for unorganized waste gas of non-methane 

hydrocarbons, the monitoring report does not provide 

t h e  d i r e c t  g e n e r a t i o n  v o l u m e .  I n  t h i s  s t u d y,  t h e 

midpoint  source correct ion method (for  small  area 

sources S≤1km2) in the unorganized source intensity 

back-ext rapola t ion  method  was  adopted  for  back-

extrapolation.

Formula for point source correction method: 

Q=C×U×π×σy×σ z

Where:Q—fugit ive emission rate of waste gas, 
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unit: mg/s;

C—Downwind concentration, unit: mg/m³;

U—wind speed, unit: m/s;

σ y— d i f f u s i o n  p a r a m e t e r  i n  t h e  h o r i z o n t a l 

direction, unit: m;

σ z—diffusion parameter in the vertical direction, 

unit: m;

2.3 Summary of monitoring data
Table  1  i s  obta ined through the  s ta t i s t ics  and 

analysis of acceptance monitoring data from 7 plastic 

product enterprises.

Serial number Flue gas temperature 
/ ℃

Organized production 
rate / (kg.h-1)

Fugitive emission
 rate /(kg.h-1)

Collection 
efficiency Data source

1 120 0.024 3 0.001 3 95% Technical transformation project of plastic product production line 
of a packaging product company in Cangzhou

2 130 0.027 3 0.002 1 93% New project with an annual output of 50 tons of plastic caps at 
Cangxian Chengchen Plastic Products Factory

3 145 0.020 8 0.002 3 90%
A new project with an annual output of 5 million sets of metal and 
plastic farming equipment accessories has been established by a 

farming equipment factory in Cang County

4 150 0.031 5 0.005 6 85% A plastic product factory in Cang County has a project to produce 
600 tons of PP plastic boards annually

5 175 0.084 1 0.028 0 75% Technical transformation project of plastic product production line 
in a plastic factory in Cang County

6 185 0.036 5 0.015 6 70% Plastic slicing project of a plastic product factory in Cang County

7 210 0.029 9 0.014 1 68% A new project with an annual output of 3 million plastic bottles has 
been established in a plastic product factory in Cang County

Table 1 Summary of acceptance monitoring data survey results

3 Gas collection hood for the collection and 
analysis of non-methane hydrocarbons at 
different temperatures

B y  s u m m a r i z i n g  a n d  s t a t i s t i c a l l y  a n a l y z i n g 

the  moni to r ing  da ta  o f  the  a fo rement ioned  seven 

en te rpr i ses ,  the  main  resu l t s  a re  p resen ted  in  the 

figure. The figure visually il lustrates the collection 

e f f i c i e n c y  o f  g a s  c o l l e c t i o n  h o o d s  a n d  f l u e  g a s 

t e m p e r a t u r e  f o r  e a c h  e n t e r p r i s e ,  f a c i l i t a t i n g 

horizontal comparison.

Figure 1 Collection efficiency diagram of gas collection hood under different flue gas temperatures

Through s ta t is t ical  analysis  of  the  monitor ing 

d a t a  i n  t h e  f i g u r e ,  t h e  d a t a s e t  c o m p r i s e s  s e v e n 

o b s e r v a t i o n  s a m p l e s ,  r e c o r d i n g  t h e  c o l l e c t i o n 

efficiency of the gas collection hood under different 

flue gas temperatures. The temperature range is from 

120 ℃~210℃, and the collection efficiency range is 

from 68% to 95%. From 120℃~150℃, the efficiency 

decreases from 95% ~85%, with a relat ively gentle 

decl ine  (about  10  percentage  points ) .  From 150℃ 

~185℃,  the  e ff i c i ency  d rops  sha rp ly  f rom 85%~ 
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70%,  wi th  an  acce le ra t ed  dec l ine  (15  pe rcen tage 

points).  Above 185 ℃, the efficiency decline slows 

down (reaching 68% at 210 ℃).

3.1 Analysis of the strength and direction 
of  the re lat ionship between f lue gas 
temperature and collection efficiency of the 
gas collection hood

S t r o n g  n e g a t i v e  c o r r e l a t i o n :  T h e r e  i s  a 

s ign i f i can t  nega t ive  cor re la t ion  be tween  f lue  gas 

t empe ra tu r e  and  co l l e c t i on  e f f i c i ency  o f  t he  ga s 

col lec t ion hood (corre la t ion coeff ic ient :  -0 .9768) , 

indicating that as the flue gas temperature increases, 

the collection efficiency significantly decreases.

3 . 2  R e l a t i o n s h i p  b e t w e e n  f l u e  g a s 
temperature and collection efficiency of gas 
collection hood

( 1 )  C o l l e c t i o n  e f f i c i e n c y = - 0 . 0 0 3 4 0 9 × 

Temperature (℃) +1.365793.

(2)  For every 1℃ increase in temperature,  the 

c o l l e c t i o n  e f f i c i e n c y  o f  t h e  g a s  c o l l e c t i o n  h o o d 

decreases by an average of approximately 0.0034.

3.3 Key statistical parameters
The  co r r e l a t i on  coe ff i c i en t  ( r )  i s-0 .976834 , 

indicating a strong negative correlation between flue 

gas temperature and collection efficiency.

Coefficient of determination (R²): 0.954204, the 

model explains 95.42% of the data variation, and the 

fitting effect is excellent.

3.4 Reasons for the decrease in collection 
efficiency of the gas collection hood due to 
the increase in flue gas temperature

( 1 )  A n  i n c r e a s e  i n  t e m p e r a t u r e  c a u s e s  t h e 

v o l u m e  o f  e x h a u s t  g a s  t o  e x p a n d ,  l e a d i n g  t o  a n 

i nc r ea se  i n  vo lume t r i c  f l ow  r a t e  unde r  t he  s ame 

mass flow rate. This results in an increased volume 

o f  exhaus t  gas  tha t  needs  to  be  p rocessed  by  the 

gas collection hood per unit time, and a decrease in 

capture efficiency under a fixed exhaust capacity.

(2) As the density of high-temperature exhaust 

gas decreases, the inertia of the gas weakens, making 

i t  more  prone to  bypass  and escape in  the  suct ion 

airflow of the gas collection hood.

( 3 )  T h e  t e m p e r a t u r e  g r a d i e n t  i n d u c e s  a 

d i f f e r e n c e  i n  g a s  d e n s i t y ,  i n t e n s i f i e s  l o c a l 

t u r b u l e n c e ,  c o m p l i c a t e s  t h e  d i f f u s i o n  p a t h  o f 

pollutants, and reduces the time for effective capture 

by the gas collection hood.

( 4 )  H i g h - t e m p e r a t u r e  e x h a u s t  g a s  g e n e r a t e s 

significant thermal buoyancy, enhancing its upward 

movement trend. This competes with the side or top 

suc t ion  a i r f low d i rec t ion  typ ica l ly  se t  by  the  gas 

col lect ion hood,  resul t ing in  in terference with  the 

trapped airflow.

4 Suggestions
Effectively controlling the collection efficiency 

of gas collection hoods is a crucial step in reducing 

fugit ive emissions and enhancing the effect iveness 

o f  c o r p o r a t e  w a s t e  g a s  t r e a t m e n t .  T h i s  s t u d y 

confirms that an increase in flue gas temperature will 

directly lead to a significant decrease in collection 

efficiency. Therefore, in the design and operation of 

gas collection hoods, enterprises must consider flue 

gas temperature as a core factor.

For high-temperature operating condit ions,  the 

following optimization measures are recommended:

(1) Optimize the structure of the gas collection 

hood .  For  po in t s  where  h igh- tempera tu re  exhaus t 

gas is  generated,  priori ty should be given to using 

semi -enc losed  o r  fu l ly  enc losed  hoods  to  r educe 

the mixing of exhaust gas with the surrounding air, 

thereby enhancing capture efficiency at  the source. 

For open pollution sources, gas collection hoods with 

enclosures or side suction functions can be selected 

to  s t rengthen the confinement  of  high-temperature 

flue gas.

(2) Optimize the structure of the gas collection 

hood .  For  po in t s  where  h igh- tempera tu re  exhaus t 

gas is  generated,  priori ty should be given to using 

semi -enc losed  o r  fu l ly  enc losed  hoods  to  r educe 

t h e  m i x i n g  o f  e x h a u s t  g a s  w i t h  t h e  s u r r o u n d i n g 

air,  thereby improving capture eff ic iency from the 

source .  For  open pol lut ion sources ,  gas  col lect ion 
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hoods with enclosures or side suction functions can 

be selected to enhance the restraint  effect  on high-

temperature flue gas.

(3 )  S t r eng then  sys t em ma tch ing  and  p roces s 

control .  Ins ta l l ing a  cool ing sect ion or  a i r  mixing 

device after the gas collection hood can reduce the 

temperature of  the f lue gas enter ing the col lect ion 

s y s t e m ,  e f f e c t i v e l y  i m p r o v i n g  t h e  o p e r a t i n g 

condit ions of  subsequent  pipel ines and equipment . 

A t  t h e  s a m e  t i m e ,  i t  i s  r e c o m m e n d e d  t o  i n s t a l l 

temperature monitoring and interlock control devices 

in  h igh - t empera tu re  sec t ions  to  ach ieve  dynamic 

ma tch ing  be tween  t he  ope ra t i ng  s t a t e  o f  t he  ga s 

collection hood and the flue gas temperature.

T h r o u g h  t h e  a f o r e m e n t i o n e d  t a r g e t e d 

m e a s u r e s ,  t h e  c o l l e c t i o n  e f f i c i e n c y  u n d e r  h i g h -

temperature flue gas conditions can be significantly 

improved ,  maximal ly  reduc ing  fug i t ive  emiss ions 

and providing technical  suppor t  for  enterpr ises  to 

achieve s table  and compliant  emissions  as  wel l  as 

ref ined  envi ronmenta l  management .  In  the  fu ture , 

i t  i s  recommended to  fur ther  conduct  research  on 

the  opt imizat ion of  gas  col lec t ion hood s t ructures 

a n d  s t a n d a r d i z a t i o n  o f  o p e r a t i n g  p a r a m e t e r s 

across different  temperature ranges,  promoting the 

formation of industry technical specifications.


