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I. T6m tit

Mgc ti0u
ihtr nghiem v?n ch[n lira cho hQ th6ng ph6n ph6i khdng k*ri duqc l6p

dpt xuy6,n qua kOt cdu 96 c10 dpng cimg c6 ttrOi luqng thO tich l6n theo
ti6u chudn ISO 21925-1:2018 vdi gi6i hpn chiu lta ld EI 180

Ti0u chu6n
5p dgng

TCVN 9311-1:2024 - Tht nghiQm chiu ltra c6c b0 ph$n cdng trinh
ISO 21925-1:2018 - Thir nghiQm kh6 n6ng chfu l{ra - Van chfln hia
cho hQ th6ng ph6n ph6i khdng khi - Ph6n 1: Van co hgc

Thdi gian
thir nghiQm

M6u van chfln lta thtr nghiQm tpi thdi tli6m: 10:55 ngdy 30 thhng 12

ndm2025

Mfru tlug'c
thri'nghiQm

HQ th6ng mdu ctugc thir nghiQm ld 01 (mQt) cum van chfln ltra dung
trong h-e thOng phdn phdi kh6ng ktri, lopi van c6ch nhiQt, d0i ximg,
co c6u d6ng m0 bing dQng co tliQn
MAu van ch{n ltra c6 mi hiQu: S-MFSD-SI/B
Mdu thft nghiQm tlugc thtr nghiQm trong diAu kiQn kh6ng tdi.
M6u thu, nghiQm clu-o. c 16p tr6n k6t cdu 96 dd dpng cimg c6 kh6i
lugng th6 tich lon.

K6t qui
thri nghiQm

- Mdu thir nghiQm dpt gi6i hpn chiu lta EI l83
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II. Quy trinh thfi'nghiQm

Gi6'i thi6u

M6u thrh nghigm dugc dcrn vi thri nghiQm y6u cAu thir nghiQm khi n6ng
ngdn ch6y cta van chfln hia cho hQ thdng phdn ptrOi ttrOng khf trong
thdi gian 180 phirt (EIl80). Do d6, mdu thir sE dugc ki€m tra Tiou chuAn
ISO 21925- 1 :2018

- ISO 21925-I:2018 - Tht nghigm khi ning chiu hla - Van chfln hia
cho hQ thiSng phdn ptrOi ttrOng khi - PhAn l: Van co hgc

MAu thri dugc dtuth gi6 fira tr6n ti6u chi tinh toin vgn (E) vA tinh c6ch
nhiet (I) theo ti€u chudn ISO 21925-1:2018

Ciu tao
mau

Chi ti6t c5u tpo mdu thrl bao g6m ch cdcphp kiQn dugc don vi rlflt hang
cung c6p vd dugc phdng thri nghiQm ki6m tra vd O5i cnieu gita m6u thtl
thpc tii vi tii liQu k! thuflt cria m6u thrt md dcrn vi tlat hdng iung c6p.

tip m6u
viro k6t cf,u

gf tlo

MIu thrl dugc l6p vdo t<tit c6u gd d6 dpng cimg cO lrtrdi luqmg th6 tich
l6n vd theo b6n vC thi cdng cria dcrn vi tlat hdng thri nghiQm b&i nhdn
vi6n k! thuQt cria dcrn vi t14t hdng thri nghiQm. Trong qu6 trinh l6p m6u
thr?, nhdn vi0n phdng thrl nghiQm gi6m satvd hd trg don vi rlat hdng thri
nghiQm.
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III. C6u t4o mflu

3.1 Thdng s5 t y thu$t miu thfr

Miu van chin lfra dirng trong hQ thiing phfln pniii t<nang khf, lo4i van
cich nhiQt c6 gir6,i h4n chiu lfra EI 180 cf,u t4o nhu sau:

- Mfiu tht nghiQm ld 01 m6u s6n phAm van chfln lta c6ch nhiQt (md hiQu S-MFSD-

S1/B, thuong hiQu STARDUCT) kich hopt bdng tlQng co diQn, c6 ti0t diQn hinh chfi
nhflt, kich thu6c ldng trong (rQng x cao) (WxH) ld 1500 x 800 (mm), L2l0 mm;
kich thudc t6ng th6 (.0"g x caol1a 1565x865mm ldp dflt xuyOn qua 16 m0 cria kiSt

i ,-- , A
cdu gh dd c6 c6u t4o co khi ddi xing

- Thenvan

+ Th6n van c6 chi6u ddy 41.15 mm dugc tO hqp-tt 04 l6p nhu sau: b0n trong cirng

h 1 lop t5m chdng ch6yMgSO4 ddy 10 mm (kh6i lusng th6 tich 1000-1100kg/m3);

tii5p theo la 1 16p th6p m4 k6m ddy 1,15 mm dflp dinh hinh bo xung"quanh thdn van;

ti6p theo h I i6p UOng g6m m6m dity 25 mm (khi5i loq,rg th6 tich 96 kglm3

1+iSW1, c6 th6 ndn duqc), bao xung quanh lcrp b6ng gdm ld hQ khung th6p hQp

20x20xL8 mm dugc gin vdi thdn van tdn bing vit tU khopn M4.8x20 mm; b6n

ngodi ctng ld I 16p tAm ch6ng ch6y MgS.O4 ddy 10 mm ((kh6i lugng the tich 1000-

1100kg/m3). Cdc g6c thdn van dugc bqo 4 thanh V th6p m4 k6m c6 kich thu6c

V40x40x1.15mm u-.i Auqt 1i6n kiSt bing vit tu khoan M4.8x20 mm.

+ Bich t6t nOi TDC li6n thdn van bin rQng 32.5mmvi.ke 6p g6c bing t6n ddy 1,15

mm dugc dflp dinh hinh vdi th6n van, 4 g6c dQt 16 AC Uat bu l6ng (M8x32).

* Xung quanh th6n van (b6n trong tpi vi tri tiiSp xfc t6m c6nh khi d6ng van) d6n

gi6ng truong n0 kich thudc 25x2mm.

- C6nh van

+ 01 c6nh van don c6 c6u tao di5i xfng, kich thudc (rQng x cao) 1456x754(mm),

chi6u diry 4L 16 mm dugc t6 hqrp tirc6c lop vQt liQu nhu sau: trong ctrng ld 1 lop

b$ng g6m ddy 20 mm (kh6i lugng th6 tich 220kglm3(+10%)) nim lgt trong khung

th6p hQp 40x20x1.8 mm, hQ khung thgp hQp dugc hdn 1 thanh gi6ng tdng ar?ng &

giUa bang th6p hQp 40x20xL 8mm; ti6p theo m6i b6n la 01 l6p th6p m4 kem ddy

0,58 mm; ngodi cing m5i b6n ld 1 lop t6m ch6ng ch6y MgSO! diry 10 mm (kh6i
luqng th6 tich 1000-1100kg/m3). CLc 16p c6nh van dugc li6n k€t v6i nhau bdng.vit
tp khoan M4,8x20 mm khoang cilchs 3b0 mm. C6nh van dugc gin tryc van bing
th6p xoay quanh bpc inox (xem chi ti€t bin vE kdm theo);

+ TrCn c6nh van c6 miiSng t6n mp k€m bft tryc kich thudc 100x60x3 mm.

+ Tryc truy6n <tQng c6nh van duo. c ldm bing thdp c6 ti6t diQn D14 mm l8p v6i bpc

inox dudng kinh 16 O14 mm;

+ 02 lw ngp chfln c6nh van bdng t6m chiSng chSy MgSo4, m5i lorp dey 10 mm
(kh6i fuqngih6 tich 1000-1100kg/m3) gan tr6n th6n van bing vit M4.8x30.

- PhAn ho4t tlQng cria van:

+ Ccv cAu kich ho4t: dQng co diQn Belimo, md hiQu BFN24, xu6t xrl Thpy S!.



+ EQng co dugc lilp vdo thdn van trong hQp b6o vQ d0ng co kich thu6c
250x140x130 mm ldm blng tOn m4 kem dily 1.5 mm va l6p vdo truc van, 2 bOn
thdn hOp 6p t6m Mgso 4 ddi 10mm (khoi luqng th6 tich 1000-l t00kgim3)
- MAu van thr? nghiQm dugc lilp ditb6n trong 16 m0 t<iSt c6u edlhp ld tulne x6y
blnq gpch diry 200 mm. MIu van ngdn ch6y irriqc tet noi v6i hQ?ng;5i ,t;;grrs
c6 chi6u ddi 2000 mm c6 titSt diQn ldng trong (rQng x cao) la t500;8oo 1mm; 

"gori

01 doan ting ddi 2000 mm rlyoc tdm tir thdp dey I,r.-* ne Org 
"Al-ro 

,.rOtLAt
bfch TDC liAn thdn 5ng kct noi voi van. MQf m4i cria 5ng n5i Auqc Uit kin 1 dAu, c6
ti5 tri c6ng quan s6t bing kinh ch5ng ch6y vd tet n5i vd-i qupt fr,it Uing A**g 6ng
D160 mm (chi ti6t xem b6n vC kdm theo). Gioang xt5p kictrthudc 30x5mm d6n tr6n
m{t bfch gita.ting n6i vd m{t bfch th6n van. TAi cilc vi tri ghdp n6i th6n van tr6m
lop keo hilti dC ldm kin.

Mdu th)r nghiQm trong diiu ki€:n kh6ng chiu tdi./.



3.2 Danh mgc nhfrng bO ph$n cfra mfiu thfr

TT
TOn bQ ph$n,

phs kiQn,
vit tu

Mfl hiQu/ kich cd
xu6t xE Nhn sin xu6t,

cung cap

1.
Van titit diQn

cht nhpt

Kfch thudc lgt ldng (rQng x
cao) li (1500x800 mm), ddi
210 mm

Cdng ty C6 phAn d6u tu.c6ng nghe

Ng6i Sao Chdu A s6n xu0t

2. Thdn van

I lorp thdp mp kEm ddy
1,15 mm

+ T6n mp kEm ddy 1.15mm: COng

ty TNF MTV Hoa Sen NghQ An
s6n xudt
+ C6ng ty CO phAn.dAu tu c6ng
neh6 Nsdi Sao Chdu A sia c6ng

MgSO4 ddy 10 mm kh6i
luqng the tich 1000-
l100kg/m3 6p thdn van,
nep chln c6nh van

Xu6t xrl Trung Qu6c/ C6ng ty
Zhang Jiagang. Winner Industry
CO.LTD san xu6V C6ng ty CO phdn
c6ns nehiCp Oval nh6p khdu

Th6p hQp20x20x1.8mm
bao quanh b6ng gdm

+ XuAt xrl ViQt Nam/ Cdng ty
TNIII{ s6n xu6t TM co khi CNC
Mi0n Bdi s6n xu6t
+ Cdng ty C6 phAn dAu tu c6ng
nehO Nedi Sao Chdu A eia c6ng

B6ng gi5m loai diry 25mm
ttriSi luqmg th6 tich
96kglm3 (*1s%)

XuAt xrl Trung Qu6c/ COng ty
Guangzhou .Renke International
Trade s6n xudt/ COng ty TNFIH Eai
Tirne Phone nhdp khdu vd cuns c6p

Thanh V40x40mm th6p
m4 ddy 1.15mm

+ Tdn m4 kEm dny 1.l5mm: COng

ty TNHH MTV Hoa Sen NghQ An
sin xu6t
+ COng ty CO phAn elAu ff c6ng
nsh6 Ne6i Sao Chdu A eia c6ne

a
J.

C6nh van
01 c6nh kich
thu6c (rQng x
cao)
1456x754(mm),
chi6u diry 41.16

Khung thdp hQp

40x20x1.8 mm

+ Xu6t xrl ViQt Nam/ COng ty
TNIIH sin xudt'TM co khi CNC
Mi6n BEi sin xu6t
+ C6ng ry C6 phAn dAu tu c6ng
nehO NeOi Sao Chdu A eia cdng

Thanh giing t[ng ctng 0
gitra bing th6p hQp

40x20x1.8mm

+ XuAt xri ViQt Nam/ COng ty
TNHH s6n xu5t TM co khi CNC
Mi6n B6i s6n xu6t
+ COng ty CO phan dAu tu c6ng
nehO NeOi Sao Chdu A eia c6ng

Lcrp b6ng g6m cSch nhiQt

diry 20 mm, kh6i lugng
thO tich 220kg/m3(t I 0%)

Xu6t xti Trung Qu6c/ Cdng ty
Guangxi Huanglong International
Transportation s6n xudt/ COng ty

ryHH E4i Tirng Phong nhap ktAu
va cung cap

u6i tren ta 01 l6p th6p m4
kem ddv 0.58 mm

+ Tdn m4 k6m ddy 0.58mm: COng

tv TNHH MTV Hoa Sen Neh0 An



s6n xudt
+ Cdng ty C6 phAn,dAu tu cdng
nghQ Ngdi Sao Ch6u A gia cdne

Ngodi cirng m5i b0n ld 1

lop MgSO4 d+y l0 mm
kh6i luqng th6 tfch 1000-
I l00ke/m3

Xu6t xf Trung Qutic/ COng t
Zhang Jiagang Winner Industry
CO.LTD sin xu5t/ C6ng ty C6 phAn
c6ng nghiQp Oval nhdp kh6u

T6n m4 kEm bit tryc kich
thu6c 100x60x3 mm

TOn mp k6m ddy 3mm:
+ Xudt xri ViQt Nam/ COng ty
TNI{H Gang Th6p Hung NghiQp
Formosa Hd TInh s6n xu6t
+ C6ng ty CO phan.dAu tu c6ng
nghQ NgOi Sao Chdu A gia c6ng

4. Bac trgc xoay Dt4
Xudt xti ViCt Nam C6ng ty
TNHH SX TM Co khi CNC MiAn
Bdi sin xu6t

5. Trpc van Dt4
Xudt xri Viet Nam Cdng ty
TNHH SX TM Co khi CNC MiAn
Bdi s6n xu6t

6.

Silicon chiSng

ch6y Hilti
CP6O6

Phri tr6n c6c khe g6c thdn
van
Xrl lf mpch gh6p t6m
MGS04

Xu6t xri Singapore - COng ty Hilti
ViQt Nam nhfp knAu

7.
Gio6ng truong
n0

Kich thudc 25x2mm
Drin tr€n phAn khung thdn
van

XuAt xf Trung Qu6c/ COng ry
Guangxi Pingxiang Lirong Imp and
Exp Trade s6n xug,tl Cdng ty
TNHH Xu6t nhap khau Jsaian nhflp
khdu vd cung cdp

8.
Gjoang b6ng
gom

Kich thudc 30x5mm
D6n tr6n m4t bich t<i5t nOi
6ng vd van

XuAt xri ViQt Nam/ COng ty CP x6y
dUng vd nQi th6t Remak sin xu6t

9.

Mat bich TDC
1 , A.gnep nol glua

.T
van va ong glo

- T6n ddy 1.15mm
- Bu l6ng M8, Ecu M8 vd
long den lvitrigh6p n6i

+ T6n mp kEm 1.l5mm: COng ty
TNHH MTV Hoa Sen NghQ An sdn
xu6t
+ COng ty C6 phAn.dAu tu c6ng
nghQ Ng6i Sao Chdu A gia c6ng

10.
EQng co
Belimo Ma hiQu BFN24 Xudt xti thUy Sy - C6ng ty CP

Ventek nh0p kh6u vd cuns c6p

11.
HQp bec tlQng
c(y

Th6p ddy 1.5mm
MgSO4 ddy 10 mm kh6i
lugng the tich 1100
kglm3(*10%))

+ Tdn m4 kEm l.5mm: C6ng ty
TNHH MTV Hoa Sen NghQ An s6n
xuSt
+ C6ng ty CO phAn.dAu tu cdng
ngh0 Ng6i Sao Chdu A eia c6ne

12.
vft
Bulong

M4x20
M4x30
M8x32

Xu6t xrl ViQt Nam

4
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3.3 Bf,n vE c6u tqo miu
Bin vE c6u tpo mdu dugc khSch hing cung c6p. Chi ti6t, xem phg lgc I crtabfuo

c6o ndy.

3.4 Hinh inh th6ng s5 t y thuft miu
C6c hinh 6nh th6ng sO ty thuflt ctra mdu dugc phdng thu nghiQm ghi lai hinh 6nh

thgc ti5. Chi titit xem phg lgc 2 ctra b6o c6o ndy.

IV. Lip tl{t m6u

l.tx6t cdu gi tlo

4.ZHufing lip mdu
- Vi trf: van lap d{t theo phuong dirng vir trong 15 mo (xuy6n qua k6t c6u 96 <10

dang cring)
- Ct i tiiiiv6 b6n vE hu6ng lep dat mdu xem phg lgc 3.

4.3 Thi c6ng m6u
- Chi ti6t vA hinh 6nh thi c6ng lilp df;tmdu thgc t6 xem phg lgc 4.

V. Lip d+t thi6t bi thir nghiQm

thi6

D?ng t<6t cdu Ki5t cdu 96 dd dpng crlng c6 thOi luqng thC tfch lon

VSt liQu
Gach chiu lta

ViIa vdi ti lQ xi m6ng vdcdtl:4

Kh6i lugmg th6 tictr 1000kg/m3

DQ dny 215 mm

Chi6u cao 2600 mm

Chi6u rQng 3000 mm

O chd 1600 mm x 900 mmx 2l5mm

5.1 Tra t bi thfr I m

STT TOn thi6t bi T0n/mi vir th6ng sii thi6t bi thgc tG

1 Ld thft nghiQm Theo TC\rN 9311-1 (ISO 834-1 vdEN 1363-1)

2 fhi6t bi ito 6p su6t

01 M5y do cdm tay Testo 512

- SO AvI6 QL: 8A140033/104

- Phpm vi do: (0 -200) hPa

- D0 ph6n gi6i: 0,1 hPa

02Mhy do cAm tay Testo 510

- Phpm vi do: (0 - 100) hPa

- E0 phdn gi6i: 0,01 hPa

- Ph4m vi do: (0 - 10000) hPa

- D0 phdn gi6i: 1 Pa

10
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Cim bii5n 6p su6t dpng

6ng trong ld
Theo TC\IN %n-1 (ISO 834-l vaEN 1363-l)

4
C6m bii5n 6p tryc t6m

van

0l M6y do cAm tay Testo 512

- SO AvIs QL: 84140033/104
- Phpm vi do: ( 0 -200) hPa

- D0 phdn gi6i: 0,1 hPa

5
rhi6t bi clo r10 bi6n dang

quang (thu6c do laser)

GLM 5OO PROFESSIONAL

Oi-6t laser: 635 nm, < 1 mW
E6-chfnh x6c do lucrng + 1.5 mm

7 DAu do nhiet trong ld Theo TCVN 9311-l (ISO 834-1 vd EN 1363-1)

7
DAu do nhiet 0 m{t
kh6ng ti6p xric v6i hla

Theo TC'trN 9311-1 (ISO 834-1 vd EN 1363-l)

8 DQm b6ng TheoTC\AI931l-1 GSO 834-1 vdEN 1363-t)
9 Cfr do khe h& 6 mm Theo TC\rN 9311-l (ISO 834-1 vi EN 1363-l)
l0 Ct do khe h& 25 mm Theo TC\AI93l1-l (ISO 834-l vdEN 1363-1)

11 Thudc mdt

Stanley STHT36194 5m

- Pham vi do: (0 -5000) mm
- Gi6 tri ctO chia: lmm

t2 Panme do trong
XIBEI-China
- Pham vi do: (25 - 50) mm
- Gi6 tri d0 chia: 0,01 mm

13 Panme do ngodi

01 Panme do ngodi cliQn tri INSIZE
3109-25A
0l Panme do ngodi XIBEI-China
- Phpm vi tlo: (0+25) mm
- Gi6 tri i10 chia:0,001 mm

l4 Thudc c{p
Mutoyo

- Ph4m vi do: (0 - 600) mm
- Gi6 tri <10 chia: 0,0lmm

15 DOng hO b6m giay

Extech Instruments 3655 1 0

- EOng hO b5m gid dtim l6n d,€n23 gio 59 phrit,
59 gidy

- D0 chinh xdc * 3 gidy I ngity
- EOng h6 bAm gio / Chronograph ch6 dQ v6i
d0 ph6n gi6i 1/100sec

t6 Cdn kh6i lugng 200 Kg

l7
Chdn dC cO dinh thiist bi
do bii5n dang

Coman

18 HE thdng do rd ri khi B0 do luu luqng duong kinh 6ng: D 160 mm, tdns

!
')

i

11



chiAu ddi doan 5ng thing 8m, vdt liQu Inox 304, ddy

2mm,bao g6m bQ ch6ng ch6y xo6y lopi 19 6ng, vpt

liQu inox 304, ddy 2 mm,t6m ti6t luu g6m 02 bQ vdi
hC hC beta ld 0,2 vit 0,75 vdt liQu Inox 304, ddy

8mm. HQ th6ng van d6o chi6u ddng khi trong qu6

trinh thft nghiQm D160 mm, 02 van.

- B0 tlo luu luqng dudng kinh 6ng: D 380 mm, tl5ng

chi6u ddi dopn 6ng thlng 20 m, vat [eu Inox 304,

diry 2mm,bao g6m bQ ch6ng ch6y xo6y loqi 19 6ng,

vQt liQu inox 304, dity 2 mm, t6m ti6t luu g6m 02 bQ

vdi hQ s6 beta ld 0,2 vi 0,75 vflt liQu Inox 304, ddy

12 mm. HQ thdng van d6o chi6u ddng khi trong qu6

trinh thri nghiQm D380 mm, 02 van.

- Quat hft tpo 6p vd luu luqng cho thir nghiQm 6ng

gi6 vd van chfin h?a:

+ 01 qupt, luu lugng 5.000 m3lh, cQt 6p: 3.000 Pa

kdm'theo tt diQn c6 bi6n tAn dO di6u chinh t6c ilO

qu4t mgc dich t4o ru 6p su6t vd luu lugng theo y6u

cAu thrl nghiQm.

+ 01 qu4t, luu lugng 20.000 m3lh, cQt 6p: 3.000 Pa

kdm theo tri tliQn c6 biiSn t0n d6 di€u chinh tdc d0

qu4t mpc dich t4o ra 6p su5t vd luu lugng theo yOu

c6u thri nehiOm.

t9
ThiCt bi ito nhiQt vd dAu

do nhiQt dQ d4ng que

Testo 925

- DAi do -50oC - 1000oC

- NhiOt d0 ldm viQc -20oC - 50oC

- D0 chinh x6c:

- +(0,5 oC + 0,3 % giiLtri tlo) (-a0 d6n +900

'c)
- *(0,7 oC + 0,5 % gi|tri do) (Dii do con lai)

20 Gi6 dd 6ng ngodi ld
Gi6 d6' 6ng to

Gi6 do 6ng nh6

2l
Gi6 dd 6ng ngoii ld vd

ty treo
- Gi6 ttd 6ng to vd ty treo
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VIII. K6t qun thft nghiQm

Tinh toin vgn

Ce" 
"ri "e" 

TiQ.rihrA, rSO 21925-l:2018, Phdn 1o4i, chi ti6u vd

pham vi 5p dgng k6t qui thir nghiQ{, c6c ph6p <lo tinh todn vgn

"f,, 
*5., tt t pnai duqc ti6n hdnh Qi"g c6c ti6u chi GG/SF li

dung cg do khe hd vd ho6c sg ch6y 6n dinh ctra miiSng dem bdng

cirng v6i ei6i han d0 rd ri ctta van.

Ki6m tra tinh
toirn vgn Phrit

183

DQm b6ng kh6ng bfit chay

Kh6ng xu6t hiQn khe h0

Luu lugng th6
tich

Tat ph,1t th,i 1S3 luu lugng th6 tich trong ldlg 6ne

kh6ne vugt qua ngu6ng cho ph6p ld 360 m3lh.m2

Tinh cfch nhiQt

183, hitin thi nhiQt dQ trung binh

"iru -5., thtr kh6ng vugt.qu6 nguong gi6l hpn la 140oC, hi6n thi
nhiet <tQ gia, tdng lcvn nh6t cua m6u thtr kh6ng vugt qu6 ngu&ng
qi6i han le 180 "b. Vi vay mdu tht khdng m5t tinh c6ch nhiQt.

r6t tufn
21925-I:2018 vi TCVN 9311-

l:2024, tpi thdi di6m thu nghiQm, mdu thu nghiQm d4t gi6i hpn

chiu hia EI 183.

Luu f

@ c6c chi titit t<Ot c6u, di6u kien tht nghiQm vd

ktit qui dpt dugc khi mQt c6u kiQn r6y dUng. dugc thu nghiQm

theo trinh tg x6c dfnh trong ti6u ghudn ndy. B6t k) sa! lQch d6ng

k6 nio vC kich cd, chi tit5it6t.c6u, t6i.tr9ng, img t.r6t, t6c did.,

kiQn tai bi6n ho{c cAnh m6p deu c6 the ldrnv6 hiQu ho6 k6t qui
thir nehiOm



- IX. Ph4m vi fng dqng trgc ti6p

- 
Nhfrng thay a6i nxm trong ph?m vi 6p dBng trgc ti6p k6t qu6 thfr

nghiQm chiu lfra cria m6u van chin lfra: ' '

- Kich cd van ch{n lfra:

. . ,f}t qu6 thri nghiQm cho loai van chf,n lta lcm nh6t tron g ddy kich thu6c
cg,trr!.uq.$ulg cho t6t cdcdc van chf,n lta cirng lopi (bao gd; t6t;ffil;;
cd) v6i di6u kign ld kfch thu6c c6c chidu rQng, cao khdng u"qt qu6 kich thu6c
m59 thri nghiQm, kfch thu6c chidu dei kh6;g nh6 hcm kich thu6c m6u thu
nghiQm vri c5c thenh phAn cdn lpi cirng hu6ng ,oi r,,r*g thu nghiQm;
- Vi tr( tiP tl{t: e - ---o ----- ^^D^

^ .Kj, qui thri nghiQm m6u chi 6p dpng cho lopi van ch{n hia ldp tr6n k5t
cdu gqdd ti6u chuan dang cr?ng trr"o prrycn! d*rg; tai vi tri trong-id .io?"rrl"
qua ktit c6u g5 d6).
- Khoing c6ch gfuu cic van ch{n lfra vi gifra c6c van ch{n lfra vr6,i c6c c6u
kiQn xiy dgng:

+.Kho6ng c6ch gifra hai van chan hia dugc lEp dit trong c6c ring dfin
ri6ng biQt kh6ng nh6 hcrn 200 mm; ' c

+ Khoiing cdch gita van ch{n ltra vd mQt c6u kiQn xdy dung (tucrng/sdn)
kh6lg'rltrO'trcrn ZS mm; ,

- I(6t ciu gdr tld:
MAu thri lshiQm llp dpt tr6n ktit cdu gddd ti6u .hu.an 4ag .tug, do d6,

\6t -tue 
tht nghiQ-- .r,ia"o" ap alrng v6i ctig -Oi'iJ t?iffidL tucrng ts, c6

dQ dny vd'khtii lugng ri6ng tucrng duo'ng ho6cion ir*, ro 
"Ji 

tet 
"a" 

cl6 sri duns
tlgrg thfr nghiQm, kct c6u.g6 d6'dang khtii vta t6 ong ho{c rSng hay 

"a" 
ta^-iZ

thoi gian ghiu ltra tucrng ducrng hoflc l6rn hcrn so v6i fna ,arg .iiu it u ,A";hi6t
cho viQc ldp ditvan ch6n hia; --------e -^-i'

__^,- 
- Ket qu6 thri nghiQm n6u tr6n goq ph6p sri dpng,trong c6c trudng hgp

1!9 cau van ch{n hia c6 phdn lopi gi6i h4n chiu lira th6p hon (EI12O,[1ZO,
EIg0, Eg0, EI60, E60, F,145,-845, EI30, E30, EI15, El5);

- Mdu van ch{n lua kh6ng thu6c pham vi ap dung trgc tiiSp ki5t qu6 thri
nghiQm ncu tr6n ph6i cluoc co quan co trram quyA, d6r,; gia prra* 

"i ilil;;md rQng cria k6t qu6 thu nghi0m theo quy dinh eiv r 5882-2:2015.
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STT NQi dung Hinh inh thuc tG

Kfch thu6c phri bi
van:

1565x865mm

i

--:

Than van ddi
21Omm

PhB luc 2: Hinh 6nh ki6m tra thdng sii miu thgc t6
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Kfch thu6c ldng
trong

1500 x 800 mm

I

Thdn van: Th6p
diy 1.15mm

3*

ry
l
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Mdt bich bin rQng

32.5mm

Tam 6p MgSO4
trong thdn van

ddy 10mm

tr
L.;
Hk
I
i
F

a

:

i$<i

B6ng g6m bgc
b€n ngodi th0n
van lopi diry 25

mm (kh6i lugng
thO tich 96 kg/m3)

*l
rel

.r .l

, {'t "" "* I
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Bao xung quanh
lop b6ng g6m ld

hQ khung th6p hQp
20x20x1.,8 mm
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I

t'
e'i
4^
E.

Kho6ng c6ch gita
c6c thanh th6p
hQp: l24mm

KhoAng c6ch b[n
vft c6 <l!nh c6c lop
vflt liQu tr6n thdn
van:760-225mm

3l



ffi

!
V i5p g6c

40x40mm, th6p
ddy 1.15mm 4

32



T

I

(

I

i

JJ



34



!
r(
a
1
(

h

)r
3L

l(

G

a

Kho6ng cfutlh2
thanh hQp:

668mm

Kho6ng cdtth2
thanh hQp:

674mm

$l;.ir1i:ir,.,-!:r,,:

l

,,...^

ffi
#ffi

.11'ffi**;dt#ffiise,,

i

i,

ffi
C6n n{ng khung

c6nh: 75k9
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Bdng giim b6n
trong khung

xuong 1o4i ddy
20mm kh6i luqng
th6 tich 2l3kglm3 ffi

reffim

s:
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Cdn nflng 2l6p
th6p:9.6kg

7L

V6t liQu ch6ng
oh6y MgSO4 ldm
th6n van vd cSnh

van :

Khdi lugng th6
tich: I 164kglm3
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B6n vit cO Ainn
xung quanh c6nh

van

Kho6ng cdchvit
170-285mm



I

I

I

I

I

:

\

Kho6ng cdchvit
theo chi6u rQng

c6nh van: 220mm
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!t

Bdn vit cO einn O

gifta theo chi6u
dii c6nh van

- 2lW nep cfan
c6nh van b6ng

t6m ch6ng ch6y
MgSO4 ddy 10

mm kh6i lugng
th6 tich

1100kg/m3

EQng co Belimo I

md hiQu BFN24 
I

C6ng su6t: 7 Nm 
I

-

44
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45

HQp bqc dQng co
ldm ttr th6p ddy

1.5mm

DQng co dugc l6p
vdo th6n van

trong hgp b6o vQ

dQng co kfch
thu6c

250x140x130 mm
lim bing t6n m4
k6m ddy 1.5 mm



Tryc van D14

B4c van t5 ot+
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+t

Php kiQn-

Giodng x6p
20x5mm

. r'i.',.i

I I Ca" lo4i vit sri

I oon*
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Phg lgc 3: Bin thi cdng miu thrpc t6
M6u thu nghiQm duqc lap d{t theo: hinh 1 <ti6u 5 lso zlg25-1:2018

CHU DAN:
t ftlt c6u dd
2 2 lAn du,crng ch6o van (t6i dalit2 m)
3 CAm bi6n dp su5t ltai tam;
4 Cua quan s5t
5 TAm ti6t luu hoi.c venturi
6 Ch6nh lQgh 6p su6t.1:Oo ea;
7 Cim bi5n iry sudt @i phdng thf
nghi6m
S HQp diOu khi6n ch6nh l6ch dp su6t
9 Van pha lolng di6u khidn 6p su6t
10 86 diOu ti6t bdng khf hoac ki6m sodt
bing tay
11 Van cAn bdng
12 Quat
13 Ong krit n6i mem

t4 coi ao
15 C6m bi6n nhiet
16 B0 e6
17 BQ phQn nin ddng
18 Bich
19 B0 e6
20 Cdm bitln nhiQt t4i dAu ra 6ng d6n khi
2l Ong n6i
22 Van thri nghiCm
23 Bu6ng d6t
24 CAm bitin 6p su6r(t4i tdm van)
25 Kho6ng cdch tir cim bi6n nhiQt t6i t6m
ti6t Iuu:2d

5l



lgc4:Hinha@
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M6u van ngin
ch6y rlugc ti5t n5i

vdi hQ i5ng n6i nim
ngang c6 chi6u ddi

2000 mm c6 tiiSt
diQn ldng trong
(r$ng x cao) ld

1500x800
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r6t noi va c6 ctlntr
van
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Phg lgc 5: Dir nhiQt u thfr nehiOm

0 20 39.7

1 349.2 42.5

2 444.5 296.3

J 502.2 426.s

4 543.8 491.5

5 576.4 528.8

6 603.1 561.5

7 625.7 585.8

8 645.4 607.5

9 662.8 637.2

10 678.4 652.4

11 692.s 663.2

t2 705.4 675.7

13 717.3 697.4

t4 728.3 707.1

15 738.5 7|s.6

16 748.1 727.3

ll 757.1 739.7

18 765.6 748.2

t9 7:13.7 758.3

20 781.3 . 771.5

2l 788.6 778.6

22 795.5 776.8

23 802.1 788.2

24 808.5 793.4

25 814.6 804.2

26 820.4 817.s

27 826 810.0

28 831.5 823.4

29 836.7 827.5

30 841.7 833.4

31 846.6 836.3

3Z 851.4 836.5
aa
JJ 856 846.7

34 860.4 850.0

58



35 864.8 856.5
36

3t
869 854.5

873.1 867.s
38 877 8s9.7
39 880.9 869.1
40 884.7 882.6
41 888.4 880.7
42 892 892.2
43 895.5 887.8
44 898.9 891.3
45 902.3 89t.4
46 90s.6 900.6
47 908.8 898.0
48 9T1.9 901.7
49 91s 904.s
50 918 910. r
51 92t 91 1.8
52 923.9 918.1
53 - 926.7 920.0
54 929.5 920.2
55 932.3 925.2
56 935 932.t
57 937.6 935.3
s8 940.2 939.3
59 942.8 935.6
60 94s.3 937.8
6t 947.8 942.8
62 950.2 949,0
63 952.6 937.8
64 954.9 948.5
65 957.3 940.t
66 959.5 950.5
67 961.8 951.3
68 964 956.5
69 966.2 946.t
70 968.3 952.6
7l 970.5 955.5
72 972.6 963.s
73 974.6 964.3
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74 976.7 969.7

t5 978.7 961.6

76 980.6 968.2

17 982.6 976.0

78 984.5 96t.4

79 986.4 97r.9

80 988.3 977.6

81 990.2 979.4

82 992 979.8

83 993.8 984.8

84 995.6 987.7

85 997.4 989.s

86 999.1 986.7

87 1000.9 993.6

88 t002.6 990.0

89 1004.3 992.0

90 1005.9 996.7

9l 1007.6 993.6

92 1009.2 1004.6

93 1010.8 t002.4

94 1012.4 100s.9'

95 1014 1003.8

96 1015.6 1008.7

97 10 1 7.1 .1010.2

98 1018.7 ta07 5
99 1020.2 1012.8

100 t021.7 1013.8

101 t023.2 1018.6

102 1024.7 t0r4.2

103 t026.1 1020.1

104 t027.6 1019.3

105 t029 t023.2

106 1030.4 1018.9

t07 103 1.8 1025.8

108 1033.2 1028.8

109 t034.6 102s.0

110 1036 t027.9

111 t037.3 1029.8

tt2 't038.7 1031.9
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113 1040 103 1.8
tt4 1041.3 i030.8
11s t042.6 103 8.s
tI6 1043.9 1034,1
tt7 r04s.2 1040.0
118 t046.s t037.6
119 1047.7 104t.4
t20 t049 103 8.6
t2l t0s0.2 t046.3
122 10s 1.s t049.7
r23 10s2.7 1040.8
124 10s3.9 t049.s
125 10s5.1 t043.1
t26 10s6.3 1054.9
t2l 1057.s t044.6
t28 1058.6 t052.3
t29 10s9.8 1048.9
130 1061 1061.6
131 t062.t 1050.8
t32 1063.3 10s8.4
133 t064.4 1054.0
134 106s.s 1061.9
135 1066.6 t054.7
136 1067.7 1066.8
t37 1068.8 1062.0
138 t069.9 10s 8.7
t39 t07t t063.3
140 1072.1 106s.9
t4l 1073.1 1058.2
142 1074.2 t064.7
t43 1075.2 1067.6
t44 t076.3 1070.9
t45 t077.3 t067.9
t46 1078.3 1077.s
t47 1079.4 1072.9
148 1080.4 1068.9
r49 1081.4 1076.2
150 t082.4 1070.5
151 1083.4 1081.s
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t52 1084.4 1076.0

153 1085.4 1087.9

t54 1086.3 t072.8

155 1087.3 108s.1

156 1088.3 1077.8

t57 1089.2 1082.9

158 t090.2 1080.5

159 109 1.1 1078.9

160 t092.1 1091.1

161 1093 1080.0

162 1093.9 1090.7

163 1094.8 108s.9

t64 1095.8 1089.7

165 t096.7 1094.9

r66 t097.6 1092.9

r67 1098.5 1090.7

168 1099.4 t087.2

r69 1100.2 1098.8

170 1101.1 1093.6

t7l tl02 t097.3

r72 t102.9 1 094.1

t73 1103.8 t097.2

174 1104.6 1096.7

175 1105.5 t093.7

t76 1106.3 1097.0

t77 t107.2 1 103.1

178 1 108 1 099.1

179 1108.9 rt}s.2

180 tt09.7 1104.1

181 1110.5 1103.5

t82 1111.3 1109.3

183 20 1106.0
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Phg lgc 6: Bing Dfr IiQu nhiQt rIQ gia ting trung binh cria m6u thr? nghiQm

0 0.0 0.0 0.0 0.0 0.0 t40
1 0.2 0.9 0.0 0.0 0.3 t40
2 0.6 1.5 0.0 0.3 0.6 140a
J 1.1 2.9 0.0 0.8 1.2 140
4 1.8 4.4 0.1 1.5 2.0 140
5 2.7 6.4 0.2 2.1 2.9 140
6 3.6 8.2 0.3 2.8 3.7 t40
7 4.3 9.0 0.5 J.J 4.3 140
8 4.8 9.2 0.6 3.7 4.6 t40
9 5.5 9.5 0.7 4.1 5.0 140
10 6.1 9.7 0.8 4.3 5.2 140
11 6.7 10.0 l.l I q.s 5.6 t40
I2 7,4 10.s r.2 4.7 6.0 t40
13 8.0 t0.7 t.4 4.9 6.3 140
t4 8.4 I tt.q 1.6 5.2 6.7 t40
15 8.9 lt.7 t.7 s.4 I a.g 140
l6 9.3 12.5 t.9 5.7 1.4 I t+o
t7 10.0 13.5 2.2 6.t 8.0 140
18 10.5 14.5 2.6 6.6 8.6 140
t9 1 1.1 15.1 2.8 7.1 9.0 t40
20 11.4 15.8 3.1 7.4 9.4 t40
2l 12.t 16.5 3.2 7.9 9.9 140
22 t2.9 17.5 3.5 8.5 10.6 140
23 13.3 r1.5 3.8 9.0 10.9 t40
24 14.4 18.6 4.0 9.3 11.6 r40
25 15.3 18.6 4.3 9.6 t2.0 140
26 ts.4 20.s 4.7 t0.2 12.7 t40
27 15.s 21.0 5.1 10.9 13.1 r40
28 T6.I 20.9 5.4 1 1.6 13.5 140
29 16.8 21.5 5.8 t2.t t4.r t40
30 18.1 20.6 6.2 12.5 14.4 140
31 19.0 20.7 6.7 13.0 t4.9 t40
32 19.5 2t.5 7.2 t 3.s 15.4 t40
JJ 20.2 21.6 7.7 14.1 1s.9 t40

'i-hligiai: &t38{'C} ar40(,cl
Nliift rl,; gia
i6fig ti'ung
biah cira
miu thr'r

I

trlCrl iiatl
nhilit Cg

crr-o 1.ili*p
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34 2t.3 2t.7 8.2 14.6 i6.5 140

35 22.2 2t.5 8.5 15.2 t6.9 r40

36 23.0 2t.9 9.1 15.9 t7.5 140

37 23.8 22.6 9.7 16.4 18.1 140

38 24.7 22.6 10.4 17.l 18.7 140

39 25.4 22.5 1 1.0 t7.7 19.2 140

40 26.3 23.2 11.6 18.4 19.9 140

4l 27.1 23.4 t2.2 18.9 20.4 140

42 27.8 23.6 t2.9 t9.3 20.9 140

43 28.6 24.3 13.5 t9.9 2t.6 140

44 29.4 24.8 14.1 20.5 22.2 140

2t.l 22.8 140
45 30.2 25.3 t4.6

46 30.8 2s.5 t5.2 2t.7 23.3 140

47 31.1 26.1 15.8 22.1 23.8 140

48 31.1 26.5 t6.4 22,5 24.3 140

49 | tZ.6 21.0 16.9 22.9 24.9 140

50 33.2 27.5 r7.s | 23.2 25.4 140

51 33.9 27.6 18.1 23.6 25.8 140

52 34.6 28.5 18.5 24.1 26.4 140

53 35.1 28.9 t9.2 24.7 27.0 140

54 35.5 2e.t I tq.s 25.2 21.4 I t+o

55 35.7 29.3 20.4 25.7 27.8 140

56 36.2 30.3 2l.l 26.r I zs.q 140

57 36J | 30.9 21.6 26.5 28.9 140

58 3i.3 I rt.+ 22.2 26.e I zg.s 140

59 37.s I r t.q 22.9 27.4 29.9 140

60 3 8.1 32.8 23,4 27.7 30.5 140

6l 38.5 23.8 27.9 30.9 140

62 39.1 3J. t 24.1 27.9 31.2 140

63 39.4 34.4 24.5 28.3 31.7 140

64 39.6 34.2 25.0 28.6 31.9 140

65 39.7 35.0 25.6 28.9 32.3 140

66 39.9 35.4 26.3 29.5 32.8 140

67 39.7 3s.0 27.0 30.0 32.9 140

68 40.2 3 5.5 27.7 30.6 33.5 140

69 40.2 3s.7 28.3 30.9 33.8 140

10 40.5 36.3 29.0 31.2 34.3 140

7l 4t.2 36.9 29.5 31.4 34.8 140

72 42.5 37.9 30.2 32.0 3s.7 140
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73 43.4 38.6 30.8 32.4 36.3 140
74 43.3 38.9 30.9 32.4 36.4 r40
75 43.4 39.0 31.0 32.2 36.4 r40
76 43.9 39.9 3t.7 32.6 37.0 140
77 44.4 40.0 32.1 32.9 37.4 r40
78 4s.0 4t.2 32.4 ) ).2 '38.0

140
79 45.6 4t.7 32.9 33.6 38.5 t40
80 4s.9 42.2 33.3 33.8 38.8 t40
81 46.5 42.3 33.6 34.1 39.1 140
82 47.5 4t.5 33.9 34.2 39.3 140
83 47.8 4t.9 34.0 34.0 39.4 140
84 47.8 43.1 34.4 33.8 39.8 t40
85 48.4 44.6 34.4 34.0 40.4 r40
86 48.8 4s.4 34.5 ai /)4.+ 40.8 t40
87 48.5. 45.9 34.5 35.0 4t.0 140
88 48.4 47.4 34.4 35.7 4t.5 140
89 49.8 48.9 34.5 36.0 42.3 r40
90 50.9 50.2 3s.3 36.6 43.3 r40
9t 51.9 50.2 35.9 37.1 43.8 140
92 52.7 51.6 36.6 37.6 44.6 t40
93 53.3 52.6 37.3 38.3 45.4 140
94 s3.7 53.6 37.8 38.7 46.0 140
95 54.1 54.9 38;1 39.1 46.6 t40
96 54'8 55.8 38.5 39.4 47.1 140
97 56.4 57.r 39.0 39.9 48.1 t40
98 57.7 58.9 39.5 40.2 49.1 t40
99 s8.4 s8.6 39.8 40.5 49.3 t40
100 58.8 59.3 40.4 4t.2 49.9 t40
101 s9.6 60.9 40.7 42.0 s0.8 t40
t02 60.1 60.8 40.9 42.6 s 1.1 t40
103 60.8 62.3 41.4 42.9 51.9 t40
104 6t.7 62.9 41.9 43.5 52.5 t40
10s 62.s 63.5 42.3 44.0 53.1 t40
106 62.5 63.2 42.s 44.8 s3.3 r40
r07 63.5 63.8 42.8 4s.3 s3.9 140
108 64.s 6s.5 43.1 46.2 54.8 t40
109 65.4 65.9 43.7 46.4 55.4 t40
110 66.4 66.8 43.8 46.3 s5.8 t40
111 61.9 68.6 45.0 47.7 s7.3 t40
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tt2 68.4 68.8 45.0 48.0 57.6 140

113 69.6 69.8 45.0 48.4 58.2 140

tt4 70.3 68.9 44.8 48.7 58.2 140

115 7t.3 69.6 44,9 ' 49.3 58.8 140

116 72.0 70.0 44.8 50.0 59.2 140

ttl 73.3 7 r.5 45.1 51.3 60.3 140

118 73.9 72.4 4s.0 5r.1 60.8 140

119 74.s 73.6 45.4 s2.3 61.5 t40

t20 75.5 74.2 4s.4 52.3 61.9 140

t2t 76.0 73.8 44.9 52.8 6t.9 140

122 76.5 73.8 44.9 53.6 62.2 140

123 77.9 75.5 45.0 54.3 63.2 t40

t24 78.3 74.9 44.8 54.7 63.2 140

125 79.2 7 5.1 44.8 55.0 63.s 140

t26 79.8 76.4 45.0 55.5 64.2 140

t27 80.9 78.5' 45.6 55.9 65.2 140

r28 81.1 78.9 47.,0 56.9 66.0 r40

t29 81.1 79.5 47.0 57.0 66.2 140

130 81.5 79.2 48.0 ' 57.5 66.6 140

131 81.6 79.7 48.8 57.6 66.9 140

t32 82.r 78.1 49.9 5 8.1 67.1 140

t33 83.2 78.3 51.4 59.4 68.1 140

t34 84.0 78.9 52.7 s9.6 68.8 140

13s 84.9 19.6 54.1 59.9 69.6 140

t36 86.1 79.6 55.4 60.6 7A.4. 140

r37 86.8 79.4 56.6 61.1 71.0 140

138 86.7 80.2 57.4 61.5 11.5 140

t39 87.5 81.5 58.5 62.2 72.4 140

140 87.8 81.7 s9.6 62.7 73.0 140

t4l 88.3 82.6 61.0 63.2 73.8 140

t42 88.4 83.1 62.1 63.6 74.3 t40

t43 89.2 83.8 63.3 64.1 75.1 140

t44 89.6 83.8 64.4 64.0 75.5 140

t45 90.5 84.1 65.3 64.2 76.0 140

t46 91.0 84.9 66.2 64.8 76.7 140

147 92.2 85.2 67.0 65.2 71.4 140

148 93.5 85.6 68.1 66.0 78.3 r40

t49 94.0 86.1 68.9 66.7 78.9 140

150 94.4 86.4 70.0 67.3 79.s 140
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151 95.6 86.1 70.6 67.8 80.0 140
152 95.7 86.2 7 t.7 68.5 80.s t40
153 , 97,9 86.0 72.3 69.r 81.3 t40
t54 98.4 86.8 73.4 69.4 82.0 140
1s5 99.2 88.0 74.s 70.6 83.1 t40
156 99.8 87.4 75.2 7t.t 83.4 140
r57 101.1 89.4 75.9 72.0 84.6 140
158 tot.2 89.7 76.7 72.3 8s.0 t40
159 r02.t 89.7 78.0 73.0 8s.7 t40
160 101.9 90.3 79.2 73.6 86.3 t40
161 101.9 90.4 80.3 74.2 86.7 t40
r62 102.2 9t.3 81.0 74.6 87.3 t40
t63 IO2.T 93.1 81.9 75.2 88.1 t40
t64 r02.t 94.6 82.2 7s.6 88.6 140
I6s 101.9 95.4 82.2 75.7 88.8 r40
r66 10t.7 97.0 83.1 76.6 89.6 t40
161 r02.3 96.5 83.8 77.2 90.0 140
168 101.9 96.4 84.0 77.4 89.9 t40
t69 105.0 97.7 84.5 77.9 91.3 t40
t70 106.6 98.3 85.7 78.6 92.3 140
17t 106.9 99.9 86.0 79.4 93.1 t40
172 t07.7 t00.2 86.9 80.4 93.8 r40
173 108.8 101,5 88.s 81.4 9s.1 t40
174 108.1 101.9 88.6 81.4 95.0 t40
175 107.7 102.2 89.1 81.8 9s.2 t40
t76 106.9 10t.2 90.0 82.9 9s.3 140
t77 106.9 99.s 91.3 83.5 95.3 t40
t78 106.7 101.0 92.1 83.9 95.9 140
179 106.8 103.5 92.0 84.1 96.6 140
180 107.4 105.0 92.6 84.4 97.4 140
18r 108.3 105.4 93.8 8s.6 98.3 r40
182 107.9 105.9 94.6 86.3 98.7 t40
183 108.1 106.5 95.5 86.9 99.3 140
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0 0 0

5 5 15

10 5 i5

15 4 15

20 J 15

25 3 t4
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a
J t4
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a
J 15
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aJ 15

45 4 15

50 4 15

55 J 15

60 3 15
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aJ 15
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a
J 15

75 4 t4
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J 15
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J 15
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100 4 15
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110 4 15
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130 3 15
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140 J 15
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1s0 J t4

155 3 15

160 a
J 15

16s 4 t6

t70 a
J 15

175 a
J t6

180 J t6

183 4 15
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