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Design and Experiment of Flue Gas Dilution Sampler for Biomass
Fixed Combustion Source
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Chinese Academy of Agricultural Engineering, Beijing 100125, China
2. College of Engineering, Heilongjiang Bayt Agricultural University, Daqing 163319, China)

Abstract; Aiming at solving the shortcomings of low dilution ratio, short residence time and bad
portability of the existing dilution channel sampler, the flue gas dilution sampler for biomass fixed
combustion source was developed by using the principle of multistage dilution and jet, according to
numbers of atmospheric particulates and characteristics of mass distribution in high temperature flue gas.
The sampler consists of five parts: sampling gun, first level dilution system, second level dilution system,
clean air making system, impact sampling device and display control system. The proposed sampler has
good air-tightness, high dilution ratio, stable heat preservation performance and good control precision.
The biomass fixed combustion source of flue gas dilution sampler was applied on the wood molding
testing. Test results show that the proposed device could simulate the dilution and condensation process of
combustion source flue gas which emissions into the atmosphere environment with dilution ratio of 30 and
residence time of 90 s. The atmospheric particulates in eight different particle sizes were obtained, in
which the mass of particle size of 0.4 ~ 1.1 pm took 55.5% ~68.1% of the total mass of atmospheric
particulates. The study found that the proposed sampler has a good effect on the atmospheric particulates
with diameter less than 1.1 pm.
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Tab.1 Main technical parameters
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Fig.2  Structural diagram of jet pump
Lo 2. SR 3. i 4 RS

1.3.3  HAb# &It

SRy S B R R R 2 RORS R o, AR B R
FH PID ( Proportion integration differentiation ) 4% 1 , %
il R G B £ AR 2 R g AL B RS
(e ) | 0 BE A% s | O 2 1% A UL A 4R
fro ARSI AR B AT RO T A R R, AT L SR
IR 5 A s 1 B R A RS A A e R G 2 4%
KA E B AT S BOBCE R A U AR IR IR R Y
SR o BeAs IR AT 4% T U A O R Y
W A R 1R S T sl 4 IR TD, sl o] A )
BRI ] e fhe 2= T gl 4 i O 3, PRAIE B A BE o 2 AR
SE AT SERIEAT o K AR R BB A B B K 3
8% ~14% , Fr LA A= W) Jow J80 LR H IR o8 R JCAR CAH %)
M BEAE 55% ~65% Z [a), 11 T Ji M = b UKL P Wie 2R
I, Ve B i A h K 2R R RORL ) — B A, W
oI5 B 7K 78 S R)IBORL ) — 2 B 5 78 TURL 1) R B U8 i
T T 0 A0RE P A R AE 6 o Ay e AL R S0 <
HREY K Z8 AT R AR BN s UK AR E
AT E R RS KRR 10% 72
AR B R R RE LE Ry 30, F RS Y TR A MR AR X
M REREAR A 11.45% ~11.77% , FEAR & 7K 38 )5 1 4
AT B IR R K ZE R B R A

X bl A B 2 I S A [ T R O R R



%3 1

WRoR B S - RO I E AR B TR R BERAE R L BT il

177

Wi BEELAR T 100% 45 B I RIS 4 50% , 5% A P 36 42
], 7 O 2 DR 4 T, EL o BE % S BLBURL W) 1

2 RERE

2.1 RIS E

s TR 30 T 22 0 R A 2 I TR o8 S R i
FVEREHEAT IR IR I0AIE o 1 5 ) s Bl 3l 2 R
HAR I R K 5 E , i 0.2 MPa £ £F 5 min,
ZSETE S N T 5% 5% B S S MRS B A L
YA 56 5691 15 45 1 P T 1 B, IR i B 4y S ok
150,180,210 .240°C {54 30 min , 3 1o 35 B AL 5o I
% BRIR U B/ T 0. 5% 15 A 3 4k RE BL 4T 5 B
TR T 9 SR BF R DL BN T 2%, RRE PR RE BL AT .
55 X 15 4 B EL Y Y B R AT 1 0 B, 9 Y 3
W2 S TR AR IS [ 462 R R Sk R B AR 4
T R L P R L

Ay 6 S s R 30 3 22 R R B SRR AR L A
KA ARTEA R Bl B L XS RAERCR By 52, 2 HE T
S AR B, o 5 7E A Ml 3 MR B WF 5T % T & 0 A
Y BRI & b 58 B, R BRI A O b R U
Begs, WK 3 Fros, HUE R K 60 kW it i v
KAL) 2B AEARE N BT o, A DR 1 2B 0 Joi o R0 A et
TESR BT T vp W ORHE B Rk B LA IR ek ¢y
) B, R AR WKL) 2 IR GB/T 16157—1996

K3 BRERE

Scene sampling figure

Fig. 3

2.2 ABSH

LEE IR B AR 1B AT T oL AR e A W S ks 17
RN 42 kW/h JF R 156, 38 Ao i 1 ot 9K e 4 0T
JEE P A8 X AR 58 i 2880 23 R HE IO ARG o T R 1T
A bed s AT A R R B 2.5 IR AR
A S AR AR B AR o O B E A [7) A B LG AR L
R I T 2 SOR RE R R R AR SR R AR
5 Tl A [RIA ¢ L O J A, PR o R R e O E TR
HRORAE WO A O B SRS TR 5 Ok A ok
AT A TR B L 26 PR T B SR AE IR 8], PR AIE A8 1
I [F) BE P R A8 o 4 PP IR S A A B R 2 T R A
SRS . BARS BN 2 Fros . B AR 5 B0k
PRBHRRPE IR 3 TR .

®2 HBSHLIT
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Tab.3 Properties of wood pellet fuel
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Tab.4 Particles collection results %

RLAZ S/ wm 14 24 34 4 4 54
9.0 ~10.0 0.189 0. 106 0.234 0. 146 0.332
5.8~9.0 0. 146 0.201 0.122 0. 236 0.198
4.7~5.8 0.075 0.193 0.174 0. 165 0. 068
3.3~4.7 0. 265 0.328 0.299 0.235 0.204
2.1~3.3 0.179 0.382 0.358 0.2 0.238
1.1~2.1 0. 662 1. 833 1.347 0. 705 1.366
0.7~1.1 1.114 2.793 1. 985 0.99 1.973
0.4~0.7 2.124 4. 19 1.411 1.961 1. 027
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