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(VLA S AKX ZHIRARAE; T4 2 LBEERMHARFIRAE Ll 3THRELTREMBARLE TH
FEE: ACCHE R T IAT AL o i B R o A L AN AL B B KR IR MUk, A X TRAT AR g LA A B
A KR IR E AR B L RIAATACERBATHEN, o CERWEHERZHAFE) GB51251-2017 F ¥ K&
B AT H A KRR RE B8 TR B R & MR A ST EBR R L @ A M R et K AR IR R B9 0k S AT Mk 5 1
W, HBHHER KRRRE A E A REEAS R,
KR THE WOKRIRRE SEEE BTN TS EAERE

Discussion on the problems related to the fire resistance limit air duct of the outer wrapped

type
Xu-peng! Sa-shizhong? Wang-hongxing! Huang-zhihua®

(1 Jiangyin Urban and Rural Planning and Design Institute Co., LTD. Wuxi; 2 Shanghai Huahui Testing Technology Co., LTD.,
Shanghai; 3 Jiangsu Huanghua Energy-saving Material Co., LTD., Wuxi)

Abstract: This paper describes the current code and the latest drawing set of the two methods of the enveloped type smoke and
exhaust refractory limit air duct, and at the same time, the engineering industry provided several types of enveloped type refractory
limit air duct can really meet the requirements of the current code. This paper interprets and discusses the applicable conditions of
several provisions concerning the enveloped smoke control and exhaust fire limit air duct in technical standard GB 5251-2017 for
technical standard for smoke management system in buildings, the internal relations of relevant provisions, and the practice of fire
limit air duct for smoke exhaust system in ceiling. This paper provides technical reference for the reasonable application of smoke

control and fire resistance limit duct.

Key words: smoke management; fire resistance limit air duct outer wrapped; ceiling inner ; combustible; insulation layer

thickness
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CHE DT MEHENR R SoB R AT ) GB 51251-2017[1]Fh 3t T FT A 3455z I HEIH JKUES 19 AR [ i W BR 3R
X TEEE R P E @ SHERAT I — AN KFM, AR EE LIRSS KR BB HHR 236 20N 538 R
1 G (BB AR XV B S B TEAL R 4 XV R T AR L 8 i B A AT K S Bk, R BRI A 722 A i
R, 15 E BB KA X B M 43 X A 3 v s A T 2 51 AR I rT BRI ERAE K 9B T B B A LR R
e BT RO, BRI T TG Rk R I BB BT 26 B RUES 7 K37 R e s, o R
Bl KGR 1o o BN AR TE AR S R o BRI, 3 75 T P SR ik A TR PR P97 R XU A s 6

1 W ARRNEHEERTEEK

HAr, 3 R ORI 2 Gl X BN KRS 7775) GBT 17428-20091, 1% 77 17 AU AG
U AE KRG B SE 32 KB MR FR I8 A J7 300Pa) 7K 32 AR K, IR EE A Y 3m.
Jrgh 2.5m, RAFRIETT—/MA A 4 1000mm X 500mm, A RHBLIER . LL 0.5h i AR BR KU R ],
SRR FE A2 450°C, S8R BN 850°C, i KARPR 1h DL b sl i 2R FE 4ERF7E 1050°C A« izl
TR HER XU K 32 280°C A B8 JCIRAS I, BEIRHRLE B & R ~F 2 1000mm X 250mm, I3 XKL A HERCIRZS
B P K IR 4EFETE 400~450°C o [ 1 A &2 B HE R K AR BRI 75 52 7138 ORI N 38 K CREFEHEIIE X
B BRRIR R . M ORI KA PR 1 )5 TR S 75 L A2 (I K 6 B 5 R A PR LR I AT

YRR A B 2 2 RO R GE R RS R, SR P AR AR XU A1 78 915 K RN I AR A L ik K o
i KA BR SR, A2 B HE R A PR RV B — P B B AR e AR A R B B S B K B o 5
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%% )20K607CN) P127~P131 iy Aid _Fitg i g S B HEME R 4 i b i YDG/TJ08-88-2021141 1) P68 &1 [ 1 ,
ST 2 Fros. o, EI4E 20K607 MR A o2& — 0B 1A AR AR RS AR 2 6 2 — IR A bR 4%
BRR K AT 7ML, (H R4 I AR PR 3h i RVE i g bnifE DG/TJ08-88-2021 HEFE MMk ATERE
BERIIR A AN AL A AR . TR . RERR SRR B AN, BABIKIER;: A B
AR R R RS AR 2 7], A RGP RRHVE R s MG SR I GRAE T B HEAE A L A& i b PR 4R
FAAIRR

AT BT &R R K PR RE IR R, R RS T BRI ] R A S 4
H AP AR5 (0 F ORI AR AT BN AR . IS O . R I W LR B SR, A TE
O 07 SRR AR F2 At (4R 7 ROSUBAS IR T R SR 4 5 AT X, 15t 58 4 — SR — 8 45 18
PR HENT 2 75 B8 3 S R MVE SR s AR 2 30Tt R S SRAE 22 o 2 M B0 1) BT 97 o A ML SR P A
5 SR IH . (ER R, ASCUIR AT DU R R E it vl ARID 45 W AR A AR 20U 56 47 25 1

sk,
FRREAZRBK ¥, $iEPERR, FEBET KR,
3010900 | =" e | | wpone
BIAERE X FRE ARG K FEWETKHR.
280D | = sxex || sxmae
EERERRABK] o | B, BY, S| . | REWRRKI,
(450-~1050°T) 35, \ENAS e
AREAGARABR] o [0 BV, X2 o | REWERARR.
450~10507T) 58, AEUEST it K A B i

B 1 HRE. IEESX AXURE TR KR PR ZER

—  SmEEE 100ke/ 3 E A A EEESER (T ARR0. 5-10)
(S0rSEE 100ke /n3E R+ om/FREESEER. (FHMARR L) )
(50m/E A E 100ks/m3 B 17+ oo/ SREREFEAR (X ARIR ) )

—— 30mEEE 120ke/m3 B AR+20mEEE 170k /mIEERER (TR ARIR 10
( 30rn/E B E 120k s/ m3 B 20nEE & 170ke/nIREBRER (WA ) )

PR LI E RSN b e i 1L

EdatppinphAinn s st

HEE2 (LEm e

HEEL (20K607EE)

B 2 EirEES Bt R R SN B AR K AR PR B i

2 RTPRERT A HT CAR R = PAS R S i KR PR RV T kAT AT

B PO BE BN A SMELTE B0 B A0 TE SR R AR IR, ey BRI AR B I E I S
AR A, O BT 1 e T B 0ok, JERE — % 50mm, B it T A D5 2 AT A R+ O R A
+ER9E, W 3 FR . ZMMUER R BEAT, SRR AR A R KIRAIIRL, (HAZ KBRS R
400°C, Joiki R AN K 400~1050°C Ryl 4 % , it K 58 BE M AN K B PRI TEIR IR B R . STHR[B] (5%
T T TR 1) A 75 R A B HE R XU TR OB R A8 ) XoF B85 0o 388 B s i ot A e 3 A2 17 R A2 PR R 4
T 7R AR
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I A E A i T A SR T AR I, i R N A B, a0 1.0mm JE AN
8kg/m?, 50mm JEIE I E & 2.5~4kg/m?, AR ISR & i HE & Rk 30kg/m?2? IXANEELE N i AE
LR A 75 A2 RUNER TR T JE R I BR FA 7 K e A dsk il s an SRR AR 5 1 S 2 B R B B K, {HN
ns AR SR AR AR AR IR K E, B it T X iR R B S B K4, IR AT A PR RV T AR A
TCIERAE, 2 A4HE.

Ty AT SANIE R P B AR A AN B R R BE S AR T - RERRER A R I I KRR b Rl HeE
FREG ) T LR 32 1000°C AL il , (HX B — /N B FR A1 2 SR FH I RERR R AR A4 2k 31— 52 1) JE- B RN 2%
H, HIFAEBEASOEA A B RE BRI KRR, o PRI K2 i, 8 — B )2 f5 LA 2
P A P A TR A ) Sl R 2% A

55 RS R B AR X AN T B KR R . R 1 S A R S SR R HEI R S
ARbr#EE7R) 115K60671 ) P159, K ARLS CRRIYIHHIME R Gt A brifE) GB 51251-2017 Hxf B HEAH
DU R L RO R PR SR R b PR B SR, 14 20K607 A H: S X I 4E 115K 606 i i Mo B IE . 25
HAE B RE L AN SRR RRESAR . B KA KRR KR EEE BB Ry B IS FRIB 1, WIS L
MBI KR S 2 KL, HARBUERR KR, RBE&—Emm ki, HABRGRRHAE, Joiki e i

T AR PR R
e RAERKE (AE)
tARAIE (D) RS e
mige 50 EACASAIES
Hhidh e RS (1)
vvvvv o o, 7IIIIIIIIIIIIIIIIIIIIIIII
‘ g
ERENG -
LB AR IS LI

& 3 EEMIRREIN DB R DIRIBR MR

F = MOETEER AN XVE S B = IR 450 — R B i, 5 RS AR IGE R — e miE, AF
ZHAET 1 =WHRALEHI IRy 35mm JEaRR, B RIRJIKIERT KA. = N SRR B KA AL T
RESI — A R P AR BT BE S . TER IR R AN ES KIS Tk E IR B A MR IR, 12
(IR B AAE RN B G s 2) Wi LI P e — AR 3T 2238 5L, PR S, ld & R AT REAR
EIFFANT PR AR b, BREGH) ( XUEPiR JA BIR B g TIE 1.5, RES T A2 BITHEIR XU (TR AR BREZESK

Bkt
40mma 1 2kg/m*)
0.5mm %R
2.5 SRR
== &*mm"f]wm,, [35rm m Btk 10k /i
|2rm fpkE
¥

e ERaEASM AR RBR - e, TARRRREIAER B4ED. D 1. Oh ek pRMEES
EREBHACE /T17428— 2009 dAgsu A mueiling.

A
UOmm12kg/m* )
0.5mm 4%emeE
2.5mmm AERE
I35 mm B 4 10kg /r
2 AAEkE
§

B ERRAEAEN KESRREA R, AAFRRESRA R RARR] . Dh RAREMARMER
REERGIKGE / T1 74 28— 2009 Sassmolgrit kit pii s,

4 SMNELTE = FRIR G — IR LR K AR PR XU E
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3 W RSN S B BT LT 0 2K SO IR
BUAT AR < FE b3 AT L3 17 377 o T BSG t  ORN PR RV B R B H LR R 82, {ERF R ORI R XU PRI AR 5%
FOCPRH TADHE, KR EER BRI

3.1 4R ERE BRI

CEFPTHEN R G HARPRUE) GB 51251-2017 55 6.3 W 3 555 6.3.1 25507 I RIS, H
W, 5 6.3.1-5 A HE: “HERRVE IR AE RER R BEA /N T 40mm IR BRZE b kL” , RIERfR RSN E
TS K AR R A (BG4 B BEATHIC T 40mm,  L2& TS R 25 52 V658 4.4.9 5% “ 4 mTLAA WY,
SRR NS K= = WA S IR (oY i v Wl DT e 7 S G w1 I =:3 M 3 R e W )
DG/TJ08-88-2021 H1%f 4.3.10 %#5E:  “ YR TIN Al AYINS, MmN LR ZRERA/NT 36mm” , 1X
SEAE AR O T T A A AT AP B AR R G IR — IR 7. A4S CRBTPEHEE R HA
FrifE IR 15K606 [ P107 B4 ) “ M TN A nl YRS, BRHAZ R AR/ T 34.5mm &L A7
CREG TR, IBHRIIE, 12k 8 b XU AR T B3 S FE 2 T S A 1 B R o Bk
EHRIUAE I, AR R <80°C IR E % 1, EBE MR KA Fid 5t

e PR ETULE 35°C, PEEFANER XV R EE 280°C, MU /MR M R oo A 8.14W/(m? « k), KE N
R REL on N 20WI(M? = K), KE ML TR, AR SHREE A (Wim k) ; B
E8 (m) , f&#EQ (kw) , ZBEZEA ] 7EM,
_80-35 280—-80
Q= 1/ac  (8/A) +1/ap

D

o)
%$w7=0@6
2K B MR S, 280~300°CYEHEIA, A=0.071 (W/(m-+k)) , M &=352mm; 4KHAEHEN,
X =0.073 (W/(m +k)) , N &=36.2mm. 445 E-ERHR X P TRy, a3kl SRR 2 s,
WK 5 Frs. 48 NIREF S 2] 280~300°C [l A, 7FERLIpRYER N 35mm 4. BFL, 4%
5N A AT BRI, i AR BRI R K IR #02 B BE N 35mm 72 45 74 gl /2 77 K .

N WmK) o BRI e TR
—~— EHEHS ---m--- EERR4R
0.20
0.18 ; A
’I
0.16 =
x
0.14 L
0.12 o
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0.08
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El 5 TEIBEFH T & LXBERMBNIARY

HHH RN RS H TR, ¥ CERYHIE R ZEARPRE) GB 51251-2017 H15f 6.3.1-5 % 5%
4.4.9 ZKIKRIE—HL, A 6.3.1-5 F 2 FrE MM IHEHNE 1), 1X5 i 1777 AR e 1 AH R e 2
A—EEMG 1. B ETIE B7HERR R RS A2 5 FE IR e 38 2 1 T00 P A R R IR HE AR XA 468 02 R e
T, BTAMNAL IEFIE LA B ANE (7 15 A FHEE XU B 302 SR SR 0 BRI, R R B BUg S HE
TS A BEURSE I 35 2 T AW B i 2 BT

16




&, 1] & L

CAiBEEY 2 37 1 (2023 401 A)

3.2 MINA RS A T RYx S8 R KR PR XV R i P i i

MTF—REFAMTANLTAEITBY —HFRRE . SHKEIN AWK KK RGBT
GB50084-20171015% 7.1.11 Mg :  “¥asm B KT 800 mm IR THURIH AR I 2 oy v B K mE sk, 4[]
PR 2 NG OURS, AT E KW ke 1D fel TH A B A TG FRL 2R R FH AN IR R 2 5 Bl PR X 4 B 4
TRy 2 REGRM B AR MEBARIEIE; 3) EHAWRTIY” o« BT i i e S5
P A I 5 25 8 (E I L A 2 P % (IR T FRL BT HEYE ) GB50054 - 2011 1 6.3.3-1 S5 A a1 5
PLRCH), A i Rs, AU BLE fafsir ki, REEMHTELRL. flaEh g,
A AT REH P2 R RAIE B K 9K PG B, (B R THINREE 5 132 75 nT R I BT A EEAT N5 R
EN, 2B AMTEAT N, GBI ERE . Bl MR, K RE . KE IR
MEHARA BL AMERAUAN A R B8N FLAE MTTNBRA 77 68 58 . B A& B SR =,
IO PN R A KR AT g P CL 815 B AR BRI,

DRI, %o T — M SR i T A S AR AE TR, BRI T PN ) &7 /6, 788 R O X T 246 0 = R e
DA IR AR L i KA PR FERP AT, B BAR PR e 2ok . 4R, 0 5 7 Tl P9 1 SEA nT A,
DA 2 [ B B AR R0 A A e i KRR RV 2 A B 2= S FE AU Oy 30mm, 3 A B A2 1 Tl N A R HA
Vit 78 BN SRR U I ZESR, i BR A2 R R 22/ 35mm.

4 G515

47 ME1L 78 FRYTiRS AW R JRVES 0 20 72 A s Y PR K AR SR EE SR, BUBSEIIALAG %78 TH B 1 I 4 o 75
NI W B IGUSGER T Pl . H A, B, BAHA, FAEARTFEIRUESIN 25 i B0
R B RA G BHEE E RIE A . B e RIS A AL SR TN A TRV, HER A
B 02 T ANAR T 35mm, A i b 7 1A R Y L ] S R 4 a2k b B R A i o Sk ST 73 T PN O XU
1 T0 PN TG AT A R HE MR A T FRe RV L X TR 8 82 AT Joe /NI B, L AE I 285 4 7 2 B it 2
A BEAG U T UAE) 14 7 AR B0 0 7 R R RS KA PR B AT o st ey DL, 33— 25 A A 00, 78 TR i I AR PR XU PR AR
BIACH A 7St S0 DA S 2 o B 5 ™
AR SCAE B 1A R R AN T T AR R Wt o A O BRI S e LA . KR K MR M T R
ARV o A L BRI B L e LARA SCHEAT T 4RI RIACL, TR~

SE -
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FAERFERELEL TUoubestiT BRI X IREB B REREBR S . ZEAREETUFRNFERKLKIZE
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Uoubestii B IRBI K IR RS ERREARBTF1050C, FEA70kg/m*. 110kg/m?, FEMRAREE KB ARHEA
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Uoubest Construction Technology (Jiangsu) Co., Ltd
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Bl iR FOE! KOl Bk ¥HE!
(LA™ 2 AR IR RA S, L% 2. EEEERMBEAFRAE, L&)
RE: ETAHHRNARRZ 5%, BRHELETE, oM T AGEERETEFLHNRALZARAANERERTE
R RALEEWFRNA G EXBE AR FEFREAWEATES, THAAERE. WERGHEZRETNLEFY
58%. 57%. 51%B9IEAT B 18] 24 7] LUK A 3T R d s 2557 KA 2 271 & B A4 B 1 52.8%. 69.7%F 35.0%, i #T R g
AR TGX A HE S A E, BRZEGE, SEALAMRNEUNLZARBTIHNEAS S,
XA BREEE: SERL; FAE: FAMLS; HREL LG

Analysis of fresh air cooling technology in a university gymnasium under "*Double Carbon" background
Xu-peng? Sa Shizhong? Wang Hong-xing! Xu Hong-wei* Cao -e* Zeng Zhao-juan’

(1 Jiangyin Urban and Rural Planning and Design Institute Co., LTD. Wuxi; 2 Shanghai Huahui Testing Technology Co., LTD.,
Shanghai)

Abstract: Based on the TMY parameters in Wuxi, this paper analyzes the operation strategy of fresh air cooling in three typical
rooms of a college gymnasium in Wuxi, namely the basketball court and badminton court with all-air system, and the aerobics room
with fan coil and fresh air system. It is found that 58%, 57% and 51% of the running time of basketball court, badminton court and
aerobics room can be cooled by fresh air. The annual fresh air supply accounted for 52.8%, 69.7% and 35.0% of the total cooling
consumption, respectively, shorted the period of heating air conditioning in Wuxi area, reducing air conditioning energy consumption,

and providing feasible technical reference for similar public buildings in hot summer and cold winter areas.

Key words: University gymnasium; Air conditioning system; Fresh air volume; Fresh air cooling; Fresh air cooling ratio
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