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Optimal Design of the Flue Size Based on Fluent

Zhang Ruonan,Yu Yuejin, Xu Jian
(School of Energy and Mechanical Engineering, Nanjing Normal University, Nanjing 210042 , China)

Abstract: The temperature field and velocity field of the flue collector are researched by the method of numerical
simulation , under the condition that the area of the flue collector is same while the geometry size of the flue is changing.
The average velocity, average temperature and the highest temperature should be analyzed in different conditions. The
results indicate that the variation characteristics of the smoke extraction efficiency with the changes of cofficient k.
Especially when k arrive the maximize,the smoke extraction efficiency works best.

Key words : smoke extraction efficiency, heat pressing, geometrical dimensions, Fluent simulation

H TR b BRSO P T H g 5 R A O IR S R A R A H. 253 1 SR I HEIh
ML i AR S R AR TR RS, 28 B SR 30 RSB ARGER XRS5 2O il R 21 Jo ORI HE RV A
AR AR B T B A | 0 P R 2 AR A A A B O E L WSS ER I X 26 RN WY R AR D,
A PR AR TERERE MY 11 AR HEN 7 2CHERR , S HUARHE AR LL 3R 3L R A 15 R AR S SR PR 00

B50368—2005 (11 AL FURLIL ) FLAE , 24 2R 1% 16 368 JXUIE P, 7R Ry 1 S 787 [ it R 8 itk s P 3G
AT UEE AR AR | 1k [T ke AR AT I A R, R B AR R AR v AR L]
AT, A — B = SRE PR ARSCHTSE T e PR 45 TR A L — % , BRIV O S A8 P B2 P ] PR e
WEEARSE , LA o5 P SRUA TR I — € BB B0 T, 36 24 SO M T8 TLART RO 0 388 g A s J2 A SRR AR SR AL
YR,

ARSCIEHT CFD AU AT AS [ LA RS ) R AR R 2l 8 S D AT T B REALL , B 1 7
2R — s I, FEMARE H 1 AT P 247 B8 Y- AT B e vyl JBE AR B A i .

1 BUEHEN

{1 AR Ky 2 DX R Ry 3h A7 2 puai AL gl 1 B BURAFAE T3 N AMEE A 22 i
S Al . SN S5 B 2 NATER— R E BT T o b, BB IR EEZE N b T T AMGER R 4391
J P, P, REE SRR PP, E NN RS BN o st o, B a b BINANE 22N
AP, AP,

AP, =P,-P,=(P,~ghp,)-(P,~ghp,)= (P,-P,) +gh(p,—p,)= AP, +gh(p,-p,). (1)

Xt e 2 SN, 7R A 1R 0 — R R T, 8N KR T8 P AL 22 02 s Ak AR HE IR B9 A s T B 7E

Wr#E B #7:2013-12-06.
EIRBE R A ARk JHR I ) S T RS AL 5T RE. E-mail :dlkj@ njnu. edu. cn




BRIV F R (TR ARR) 55 14 #4553 (2014 4E)

ST SRR SR A R RE — s B SRR 0 v I A
STERHTE THIE i 2 BT Bl P T B vy 2 AR A AR R X /\
B i JIE A HERHACR BAT 2B X

DRSS B AT R B e AU S B HE 2 AR A S
AE ST i HEZE 32 Ab , b G AR HE U il B I S LR
it 2 A BT IS T P 3 e 3 A A B XU, BRIV AE AR P9
AL —E M RTHE T, B Of AR B A AT o — e 1AL

2 Baise

2.1 HIERE Bl AEERREE

PARS 50 20 JZ2FE R 1], BOCH P — 2 FFER R, 2 Fig.1 The principle diagram of heat pressing
PRECAY AN 2 (a) Fis. JHEE RSF A 400 mx400 m, )25 3 m, HEH
HEALA AR 2R 5 1.6 m, HEMEHLAE B4R 0.75 m. 8 M 3 RNBETE 56N o, RERE T T
b, 58 SGH S ZEL b 9N ) BETH] i 55 1 ] BE T 5 2 L

k=a/b. (2)

SR AR RS B R P 38 e 32 T 1) R — 2, AR SO AR A 117
TE BRI A TR 38 A 2l AR A T K T L o AN [ A M
0T A 1 TR A e R RN R A3 AL PR k=0. 58 ~ 1. 73
iF, BIAHTE BE e o BT REN 3 m 25,2 m MHEBETE b A9 FUE N
5.2m &3 m AAHE L0, 2 m KA /%2 NS A A ~
T E S R JE 7 AT B AT, HEXHZ AR AR R ] gambit HE1T A% 6é/
X143, Wi 2(b) iR,

R e a5 B TR A R A o] TR 48 R IR Be TR E N
200 °C7. HEMKRALZE R o AR 2 A K R A A AR AHE

THHAATL PR AR A0 B 2 o, S SCHRCHE AR AL 1 00 i v
JES3 40 °C. AR T SR S WK AR BE T H R S URT 15 1R @) ®)

BARS BE R E 24.49%107° Pa+s.0. 751 kg/m’ ; MZEAHF ST E2 WEmEesa) fmis k5 E(b)
Ay 23 SKE BE F158 B 4531 R 25. 82x107° Pa-s.0.746 kg/m3. BEMWX Fig.2 The physical model(a)and the
B 5T S5 AR R 25 44 23 S BRI AR R, FEASE 4000 AR v Rl mesh(b) of flue collector
IRA IR 2 A
2.2 HEFE

FIHE P JHA S S BN T 53 &R, BAT MR ) Ji I RE P, SOAS SCHE AL R AR UE £ — & TR

L,
LR
ou;
£=0, (3)
S )R
9 _ 92,9 du; 0w
axi(uiu/)— rm (p+ 3 pk) *ox. {(M+M,)(axj+axij +B8} ; (4)
RETE T
K _ (e LT) q
o pu) ax/[(Pr+UJX(axi }cp’ (5)

R u, oy AR m/s s, o, SRR AT sk MRS BIRE kI s e i KB B RERERIR T A
SR K WIRTEESIREIE N/ (m +5) s, WIS FREEREL N/ (m +s) 5p HZSIEST, Pasp W2
SR kg/m’ ;€ AEEILINGE 1/ (kg K) ¢ APIRE L, m?/s; 8 NI AKIR R IR 288 ¢ AR,



AT, A 2 A HER AR RO AL st

mg/m’ s F, IR AR e, HH G Pr ool DR
2.3 TEMREKH

HR AT HE T AR ALER AL A i Tk 22 0 K P, XU 2 200 Pat™ . 32 KA 14 370 3 4o RAAS 23 0 559
SR 5 P P T s 2 e o AR T A A I s A R — g s A8 A A i 2/ T 10 m/st) A
SCBCEMRIE R R 8 m/s. EHET, )21 58 N 2 I T8 1R HT B 2T 4 5K D8 TR B 145 18, 266 XKL R B2
1.0 ~2.0 mm.
3 BHUESR St
3.1 HOBEMENEES FHEETH

ARG LAY 73 ) HA SE PR AR A — BRI T, 20 S BRAU 1 AN [R] i R R A s ) E
A S YR B R P Y B G 3 B, B 3 W] A T A R B G N, FE T L A Y 2
ik B8 11 S 89 el I B R 2 T R 8 AR A R

M k=0.58 ,MHiERE @=0.3 m . b=0.52 m B, 1 £.80

FRTY R TR AT 2 38K, 500 302,06 K, 30205 Y e e
877 /s, B2 KRN, ARG LRI RIT > 7
VR O R 2 b= 11 I a=0.42m, 2 70 \ 570 =
b=0.38 m, H} FATA Y- 2 3 5 0 2 3 B N g— 30195 \ " 865 é
3 301.9 K .8.55 m/s. 4 k h—BHa R HO# = 1860 &
THI Y1 Y B A Y s B A 2 K Y kIR R 301.90 - lgss
1.73 JHIEREE 0=0.52 m.b=0.3 m i, 2596 5 FIE 05 10 s 20

I 4 )3k 5] 301.97 K 8. 75 m/s. Z5 FAlrk 2 k= EHERIL B

0.58 ~ 1.1 B, -5 30k 5 R0 ~F- 357 3 B 19 722 4k 28 53 33l Ry B3 REHORETEYEENEYEE
0.048% 2.6% ;1M k=1.1~1.73 B}, FI iR B FIE Y REiA R R BT B

E E E/‘J 7’@—: ’pﬁ % ﬁj\ jDJIJ %70 020% 2.3% . Fig.3 Variation of average velocity and average

temperature along the border cofficient of outlet section

R NI, J2 iR ST A RS TR Y
P, PR AZ AR RE T 2 (R] A BR TR AS B8 1 PR 7 80, T S 2 g i i 2. > A ) R /N AR
DA A Ay SR A TR I 2 ) B A R s D = B DA R 4 0 R A A 1. TR, Y & R A ORI
RUARE DA @ 5 6 RO/ AL S et 07 Uk A 7 A 50 L B i K, 5 R IR 2 Rz [l i
B PR BT AT, N B v T BB SR V38 T, R0 0 T 1 T B4 U0 B 28 1 R ST I e R rh
Wit 2 ST AL 3 AR SR T T B S Bl 3G (A A AR AR (4 T 2 1, RS B[] PR TR
AL SR, DT R T K TE A HERR AR
3.2 HOEBEMERESH

Bl 4 50T 6 FURIL A RECT FA3HE Y 0T8I IR A0 L 24 k<1 B A3E PN g AR v A
Hul, A 4(a) (b)) B, (a) W k=0. 58, RIMHTERE a=0.3 m.b=0. 52 m, A 5N HHE #88 T P AR 3 2 55008
TE O AL BE AR BE AR AR 720 5 KA TR AR B AL 28 e TR AR TR AR H PR TR AL 3 IR 4R
/N BEE kW IN, BIEE o () RSTZ R, iR A E A N B A 18 DU R AE Ak, (b)) .
M k=1 0F, BB @=0.4 m.b=0.4 m, WE 4(c) iz, BHHKEE Aho0E8 45 3 A TR B0 EE IR B 45/ . R, 7
S PR T AR T k=1 B SRR AR ARE O AR Y BOR AL k<1 B BEE .

MM k> 1 B TE PN A e il SO TZR T 1) R T i S A% Bl DR e R A S A3 A A A R RE L G [E]
4(d) . (e) (D). F(d) THHIERE a=0.47 m b=0.34 m, 040 E T EB 2 1 MRGE 1 5 o, B30, (EH
AR R R BT IA B A R IR A AN B o) SRR EE AR BERK i A
ab b, H5RAWIREEREEETLF A2 M ) FBm i s iR S BOR A (o) B0, 2 BE o 19 RST i
— BB A E (e) B ILATBE @ =0.5 m BE b=0. 32 m, HHIE P IR AR SR W R B L o, |, BE a
SRABIEREE R KA, B AR BORK (o) WA 0. MBEE BE o RFHE—2 00, ik A
SCREIL S A B R AB N BIBE 0=0.52 m BE b=0.3 m, WA () BT, WS A8 S IR 4k e h 3o, %



B AU R A2 (TR R 514 555 3 191(2014 4F)

gy, BRI 73 ) e LA R BE K BN HE 1 A 2 i B 2 T P BE L s b 4R 194 s TR R
eSS 2N

0.5 0.5 temperature 0.5 temperature
09.5 309.
09.0 309.
0.4 0.4 3080 30
07.5 307.
il %
£ 03 £ 03 s 8
s s il i
0.2 0.2 3038 303
03.0 303.
02.5 302..
02.0 302.4
01 o1 i3 o
00.5 300.
00.0 300.
0 0 s i )
0 01 02 03 04 05 0 01 02 03 04 05 0 01 02 03 04 05
b/m b/m b/m
(a)a=0.3 m, »=0.52 m (b)a=0.35 m, b=0.46 m (¢)a=0.4 m, b=0.4 m
0.5 0.5 et
309.5
309.0
0.4 0.4 H30%0
3075
3070
I 3063
g 03 g g 03 3088
E E B il
304.0
02 02 Ei
13025
302.0
0.1 0.1 010
300.5
300.0
0 0
0 01 02 03 04 05 0 01 02 03 04 05 0 01 02 03 04 05
b/m b/m b/m
(d)a=0.47 m, b=0.34 m (€)a=0.5m, b=0.32 m (f)a=0.53 m, 5=0.3 m

4 6FMR~STTEHMEEL OBEEESfE
Fig.4 Temperature field distribution of outlet section in six conditions
3.3 HOBESREE
S 2T SRR A AR T e e TR 310
R ZBEA L] Y k<1 B, O 4 4R ---muﬁﬁfi%‘iﬁrg//
18 W B e i B AR AR AR 307.5 K. Yk #aiE T 1, o8 A,

L EE /K

By 1 L0 T 0 J7 BB 2 5 L 1 B 7 z

B2 TR R 304. 2 K. HE— B X A BE o 1R B 3067

S B E TSP A 1 S5k 6 T EE L 2 R o D 2 Il /

b1 13 T 0 5 L 2 B %5 o 440 T E | | |

R HBTF 5. 7EA SRS 24 @ 3k B 05 1o 15 20
H0.52 m i, B ER 11 3 B S B 2 T 3 5 LT

309.5 K. Bs5 FHEEHOASERSEERIIRZHNTH i

Fig.5 Variation of highest temperature along the

4 JL 'fﬁj R ﬂ‘x ;‘l‘m EHF .J: E"] ?j ll[ﬂ border cofficient of outlet section

ARG LA AT Al 0 < IR i 5 0 PR A AT AR 4 O, T 5 A M L LA
TORARE. MEAEFAEAE R SEATHEAR  A0E rboCe (9 g i OV 285 A0 300 5B 30 A AR L R A7 A
e, A REIE— D b5 R A A MR BE 22 T 7™ A MR B R0 B k<1 IR R A 90 e T R P A i 2 A A A3
I AR A RO IS A TR R 2 0 3 TR AHER T k<] ISR B e R BE 3 k= 1 I ey AT A U
SRR EEL LG k=1 B, RIRERE PR R HR XA JAE A AMELRE 22 L k=1 i & B k<1 I 0807 HY A Y -F
P EAREE k=1 WA BN, BIEAASE I [R] AR R e RO, i — 24 1 ORI,
TE k<1 B UETEHEXHROR LG k=1 B A R HE L AR W 4

k> 1 B AR i B TR [ AR 5, B2, 320 S AR S DR T L R B SR B e K, A
LS E BRI HERRBOCR Bk . R T 5 B RS A = R TR AR T
AR A ALY vt R ) U ) A A B, AR i DX Ay ) 3L T8 0k, BV, BRI PO At
FESS TR, AL a b b, B AR AR RE S M T . OB 2 R X (5 @, ) B HIE AR SR 228 T B A, LI



AT, A 2 A HER AR RO AL st

DX (A b by ) THEHIRCREHT T 5 , LA 1 1 R A R B A IR ZE B K T FLB 5
O BRI, A 340 T 0 5 VKA U B UL T, TR 2 M . TR, oy AT
FOA A BB BE @ RS BB DT EMT  , 9E— 25 B 8 F KRR 252 R, 0 o R K T3
SR b RS AR A HEA A 3 4

O AR A T 1R, AR50l 35 A B 25 LA 7 A8 P 808, T L 00 A 0, WA T4
KB ORI, 24 k> INF | S O HEARAS A 5 0 35 5 24 k<1 IS A58 AR O 5 4 = 1
I, KR O HE R R 2.

5 &5k

TEMHTE 5 B AR B 20T BEE & (ARSI A8 10 380 08 =R i e T2 S 49 i 8 1 247 ik
Py Seml NN, S MR B AR, 5 k> AR, 2 k<1 I R el B A AR AN T 42 3l BE A
PR AR ROR.

5 k<1 BAILE k> 1 BYSORIRREAR B (HRIE PN 30 S AR M R0 e g il BE 15 3 A s Gl B 22 ) K, Rl
AR HEA TP HEIA 9 T 25K, 21 e A ML S — (A B e A S T T P A5 P A T HEAR B A 28
THTRR RN 1 i i 20 S ALk I Ul P i LA 2, BT o> 1 5 B M T HE XS AR AR 2 R A R K-

A HAE (9 JLART RT3 8 DA AR A3 2 ARV = T 19 5 T A B v R e A R O HEAR SR, 2 k> 1
B A B HEAR SR B 5 24 k<] IS MR A HERSOR I 5 24 k=1 B M08 B HEAR AR f 2.

[ &% 30k | (References)
(1] T, XIVLH. 25 A R S T HER A R [ )] BB aEm XS 1/, 2005 ,24 (1) .76 -78.

Wang Jianmin, Liu Jiangtao. The research on an new heat pressure smoke exhausting system for residential kitchen[ J].
Buikking Energy & Environment,2005,24(1) :76-78. (in Chinese)

(2] BREASE, SRIEX, BE A, A5, FEEIe iR v RS BT )] il =394 ,2002,32(4) :107-109.

Chen Liping, Gong Yanfeng, Guo Junjie, et al. Calculation of central exhaust system of residential kitchens [ J]. Heating
Ventilating and Air Conditioning,2002,32(4) :107-109. (in Chinese)

(3] ¢ A8 RS T 5. S5 53 4 P A FH 0k 330 I Pk RE A SC SR RIS ) ] fv% 2534 -5 LD BILBK,2005,26 (1) :21-24.
Xin Yueqi,Xu Wenhua,Hao Ningke. Experiment in vestigation on the performance of check valves used in exhaust svstem for
kitchen[ J]. Construction Machinery for Hydraulic Engineering & Power Station,2005,26(1) :21-24. (in Chinese)

(4] /N ¥iEi4e. GBF MiE REFE )25t R [ 1] . BRI 2514 ,2006,36(4) :103-105.

Tan Xiaoping,Jin Ruidong. Application of GBF flue system to kitchens in high-rise residence[ J]. Heating Ventilating and Air
Conditioning ,2006,36(4) :103-105. (in Chinese)

(5] hEESRER TG FREFARER T ELE 07J916-1 fE I () [ S]. dbat . s E ) A, 2007.

China Institute of Building Standard Design and Research. National Building Standard Design Drawings 07J916-1 Residential
Exhaust Duct[ S]. Beijing; China Planning Press,2007. (in Chinese)

[6] Ellegard A. Tears while cooking:an indicator of indoor air pollution and related health effects in developing countries[ J]. En-
vironmental Research,1997,75(1) ;12-22.

(7] B, BOIA R (268 52 TR HE TR G BB [ 1] 5P ,2011,27(2) :102-106.

Fan Yuesheng,Shao Zhimin. Numerical simulation on variable pressure exhaust system of residential kitchens[ J]. Building
Science,2011,27(2) :102-106. (in Chinese)

[8] THINI, sk, £ADE. ZRAE W HHERIE AR RS 0T EFE )] 518 TRABEEA : A AR, 2010(2) :91-94.
Yu Ligang,Zhang Yan,Wang Jieguang. The numerical simulation of smoke liquid-field in flue of multilayer residential kitchen[J].
Journal of Hunan Institute of Engineering:Natural Science Edition,2010(2) :91-94. (in Chinese)

(9] Witk & 2 ot 57 A HEHRARIE A4 5 TF I8 00 A8 AR S B9S2 [ D] PE 2 75 2 SR R "2 3R 058 5 117 B
T BE,2012.

Gao Mingxia. Effect of gas flow by range hoods in random opening in theresidential kitchen public exhaust fue in hgh-rise
building[ D]. Xi’an: School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology,

2012. (in Chinese)
[ A% 3, ]



