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Research on a Soft Measurement Method for Air Volume
YANG Chendi, LIU Xinping
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Abstract: Currently, there are often some problems in the air volume measurement system, which leads to air volume measurement
and calculations inaccurate. Therefore, a method for measuring air volume based on the amount of oxygen and heat was proposed.
First of all, through the process of smoke composition analysis, the formula for calculating the air volume using the amount of oxygen
in the flue gas was derived. Then, the calorific value of the coal was used instead of the heat in the formula. Finally, the amount of
coal was used for dynamic compensation. The result of the formula calculation had the same dynamic response rate as the actual air
volume. By conducting an experiment on a 600 MW unit, the formula was verified, and then comparing the measured volume of soft
measurement with the actual air volume under different operating conditions, the oxygen-heat-based soft-sensing method was found to
be very good. The real-time air volume was reflected, and the accuracy was high and the response speed was good, which can meet
the needs of the site. For the problem that air volume cannot be accurately measured at this stage, this soft measurement method can
be effectively solved and widely applied in power plants.

Key words: the amount of oxygen; the amount of heat; the amount of air; soft measurement

Xt B KR AL s A PR i, XU A P HE R 7
BH, HEXRBEIHRTAETT L 2IE1T. WRK
ARRN, Sl IO RO R AR, AT S B
AZETCIRE AR, BUSCRIEAR; 2z Wk,
S Y O, S BORGIR K, 51X
RSN BTLATE, RERA O XCE I &, XF T g & 5t
LAMIBITEREE,

WFEEE. 2017-01-18  {EEBEH. 2017-0220
BEEWE.: omk AR 55 2% L 05 4% Bh (2014MS145)

BAE KU B R G A A AT LA R LA Il
(D) M T2 BT 22 (2) R 28
ek, WERITEZE; (3) BB 2EATARE Bihn E A
HEf s (4) AL A SCRs S T %o AL IR TR
2 FEONE ARG SO RO MER, TR SHLAA
PERAE, LA AT % 4iaty, BT AT 2 —Fl
TR 4 AR A Tk

Ve — R R I 7 vk, B RO R LR
SIAT BN AR B TSR A A 0 AR ) A
TEBUAER KRR, I B R I T He A 2 1 L



82 B heR s

H5E

UG T B RO ROR, AnSClk2 ] 32 1 i &
A7 RIS b 5 S O IE ST 5 SCHIRE S ] KE 4
A P 7 3 I8 P T e SRR AREATL 2 14 K AR B P AT
G5 SCHRL4 ] FEARE A e FA A B9 T 5 i IO P A 4 119
Jiths SCHRLS ] RN (9 75 5 AF 5 Fi ol 0 1) O
oy SCHRL 6 ] A& A T I IS T Lo i b B XU 5
SCHRL7 ]I 2 14 7 3 o A 2 S ALK B A1) i 7 5
SCHRES TR 00 i AR 4 i B T80k BTU M2 IE
A _E AR FE ISR A G 1) 7 i © 22 U i 9 52
ROR, BLABE, B ol T A ol e KU 1Y
.

BT RN AR, ARSCER I T —
WA B b KU B 75k sl ARE S . RE SR
TR . AR KPR U PR E S, I HaE
IR HEAT B A5 AMeE AR AR SRR e
TERR P A RS T ) AL B AR R AR AR, AR
AR AR R 5S, TRARIENE, X
P70 T X TS A R PR U, A IR A R 4R
Th, HUAER e B B K .

1 MBS

(e =1)V,0,
[0, ] TV, 4 (a-1)V, (1)
Lfr: [0, ] WA & A AR, %
O, AESHEA AR, R—HE
IR 21% 5 o it ESREG V, BT
BRI, m*/s; V, HFSIAE, m'/s,
B, SEBR ARG T AR B JH A R S PR A A
PeIa P HE IR AR A A 22 50, S B

A, RAEIE:

A = 0.09C, +0.03H, +0.01N,, (2)

0.09C,, +0.27H, +0.03(S, —0,)

P Cou Hyo 0,0 S0 M 5300k 35 0 Wi 51 %
g, AL AL TR KA % .

1113 45 Aok ek 2R B P AR B T T AU L R
B AR PR DL S B B I 2 S P L e
B, Mz AR Tbrm R IEE B A 25, %
AN ZBCA, W HPEATALE, WA AR R
AN

Vl
T 0.274,0,
C, +2.98H, +0.38w(S, - 0,)
T C, +3.04H, +0.32(S, - 0,) —0.07M,
(4)
Xf: V, BRI R SR K, m/s; Oy Y
B g (kg/s) BF, BRI IE, MW, C,.|
H,. O,. S,.. M, 55 A 85 oyl ) 35 b e . &L
AL OB, KO BTRSE % .
KA (2) . (3) . (HIRARAK(), 153
0,(V, —0.274,0;)
L0:] T 0.27A,0,(A, —1) +V, (5)
fHR, PR AR I ) A A
LRI ) 4, 5 A X B &R A i 2251,
T B X AT IE . SCPRM R & A —E KR
K, MRS KERELEREPRIKS . HEPER
SRR . U ALK o BT el ik, T USRS T
— MR BIBIERELA,
A, =0.11H, +0.01M,, (6)
gt R 2B IE G, BEARITRA
KH:

(3)

o

A2

0,(V, —0.274,0,)
[0:] T (A, +0.02)V, +A,q, (7)
1.2 #EMITE
K(5) . K(7) PRy REAE S AT LR B0 AL
RARGRTHA, RUBEAIRA & s ofe DL i T 5
RS SRR & #A i — R FH SE 50 43 B
AR, (R TFRXMORERE AR, HNa
M X S TR B, ANECR o AR SR THIL
21 e HL B0 o -HIL T R 7 0 87 AR IR 21 B AR R Y 4
S AR B 7 1 SR A B K P 3 el
Ik A, HO g iz N e BRI DU
WA

rm =€, (8)
Tf% =Trm T (9)
Cb% =K, ry —K,pu, (10)
TI% = K,pu, — Ng (11)
po=ps — K, (Kiry)"” (12)
p -0 =




513

PR, 45—l R A Tk 83

A r, WERIEABESE, kg/s; q. MIREE,
kg/s; T NE RGALBESE], s; T Ml RG15
PERFE], s5 rg NEPREERCE, ke/s; C, N
BEMFRL, MI/MPa; K, WRRHERGR ; K, 1R
MUY 55 po AIRALIE 1, MPa; p, SHALETE J7,
MPa; u, FREEHLTE TR, % 5 T, RiREE WL
PEISIE], 5 N HARBINE, MW; p, IREEHLI
THIETT, MPa,

I (8) ~ 2 (13) e R rY & a3

YN

Cbpd<5>5
100K +
0 3p1(s) 1 +T,s
K, = = (14)
e"q.(s)
1 +Ts
K
0, = (15)
Ny

Ab: O WBHRAL & A, MI/kg; K, Sy BALHA
HHE X N HLZH A AT, MW, S LA & L AL
% 5 T, T 3G 52 BRI AN AT S BT ST Y
e, so

FIZASR (14) L (15) 315048 B A 1 2 2 4
w0 R ENES 2R, aEEMs, E LD
ez, DAY AE AKX (). (7)h
R(E S 0o

Oy = 4.9 (16)

b g0 ARBHE, ke/s; O, AR A B i,
Ml/kg,
1.3 REWItHE

B AT T R A AR R B, AL
A, A X AR BN 2 BERE R B 2 AT A2 A
IR — AN B SRS AR A i e R i) Ak
A D) S A I A5 %) A R B R PR T XL, AT
PR E R R

v _0.27A2QB([02](A1 -1) +0,)

b 0, -[0,]

(17)

[, FER TR A% 8 A0 B I 40 B 2 D75 4
R RIK 28 B IE R 15 B AR R A 21
FAHAEF B, WAL E R .

0.274,0,0, +A,[0,]q.
v 02—[%L](A1+%ié? (18)

A (17) . (18) AT LAFH 00 AR 0 A 48

AR, HA5 R AR AL,

1.4 zhE*ME

Kb Fe e B far s SR L PLA,, K (17) .
A (18) JEF MG H , (HSZPrbLA IRk, B
FH T FEL O T RN — R A ) SR PR, 5 6 e HL 7L A
B HE AT ek, TR % R Ay B9 S B AN B el
AR, (RIS T S AR, SR 4 FH =X
(17) . (18), &SAMWRMIRE,

SRy — e A, i ke, o] A A
mWAAL, BRI, RIE(17), K
(18) TR RE BT, 22 AE AN TE P ) S AL B I 2 25 0
P95, e W B R AR, 90 % M 1o B [8] 2 2 ~ 3
s, BREAR, ARG kA, T sh
M (HRLREE AR, B TE
Prodp N RGP AR R PR, T S H e 2
WAV SBOTE TS, PiEA B Rp2zEm,
JIr DA 5] B b 2 o 08 ok X A i 3E 4T Bl A kb
B, A

0,=q. -2

1 +Tfse

1 1

_(1+Tvs)2+QB (1+Tvs)2]
(19)

A Op ol i PURERARE 7 A0 B B P, MW
T, ARSI RGERBEERTEL, s5 7 R TR R
GURFEMFE], s; T, JugPcmm, so K, T 7
ABEAR IR SCHk (137953, T, MR K25
3], —BN T, 9 1/4 ~1/3,

Bk, #(19) @ A (17) . X (18) iy
Oy T LI 88 B v A =X MR 2
Op = 0r (20)

2 SLIGBIELIE

B 600 MW HLAL 21T 808, 40 i FERR e =
fufar . R AR Gunr PR T o far L PR R £ A 1 DY
P AL IR R E R (17) . X (18) HEATERAIE,
BSUERTFH I AU — I IR KU B

SER A (18) R RE, AKX AR Y
HEAS I AL AR I R A5, B P34
B IR K, 38 I G far- AL R g AR A
Ay, HEdm g, AL AL A #ORHE L
SRR 1, 0.5, BESS R M R IR, B 1~
B4 ATEARFTOFARI ML, 25 E ki
fif e gt e L MR T B L R e 1) T
o, b, B~ B4 R 1 B R,

*Ts[l




84 B heR s

H5E

ZL ik 2 S A KU

2400
=
Z 2100
i
=

1800 : : : : : :

0 500 1000 1500 2000 2500 3000 3500
e t/s
B1 RERKEHRNENESSSRXE &I
Fig. 1 Comparison between soft measurement air flow and actual
air flow curve under steady low load
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Fig.2 Comparison between soft measurement air volume and
actual air flow curve under steady high load
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Fig. 3 Comparison between the soft-measured airflow and the
actual airflow curve at the time of rapid load-up
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Fig. 4 Comparison between the soft-measured airflow and the
actual airflow curve when the load is reduced rapidly
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