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I. Tém tit

Muc tiéu

Thir nghiém van chan lira cho h¢ thong phén phéi khong khi dugc lap
dat xuy€n qua két cAu ga do dang cing c6 khoi lwong thé tich 16m theo
tiéu chudn ISO 21925-1:2018 v&i gidi han chiu lira 1a EI 180

Tiéu chuin
ap dung

- TCVN 9311-1:2024 - Thir nghi¢m chiu lira cac by phén cdng trinh
- IS0 21925-1:2018 — Thir nghiém kha nang chiu lira — Van chan ltra
cho hé thong phan phoi khong khi — Phan 1: Van co hoc

Thoi gian
thir nghiém

MAu van chin lira thir nghiém tai thoi diém: 10:55 ngay 30 thang 12
nam 2025

MAiu duoc
thir nghiém

- Hé thong mau dugc thir ‘nghi¢m la 01 (mot) cum van chan lva dung
trong hé thdng phén phéi khong khi, loai van cdch nhiét, ddi ximg,
co cau dong mo bang dong co dién

- Mau van chin lira c6 ma hi¢u: S-MFSD-S1/B

- MaAu thir nghiém duoc thir nghiém trong didu kién khong tai.

- Mau thir nghiém duoc ldp trén két cau ga d& dang cung c6 khéi
lwong thé tich 16n.

Két qua
thir nghiém

- Mau thir nghiém dat gi6i han chiu lra ET 183




II. Quy trinh thir nghi¢m

Gi6i thigu

MAu thir nghiém duoc don vi thir nghiém yéu cdu thtr nghiém kha nang
ngan chay cua van chan Ita cho hé thong phéan ph01 khong khi trong

thoi gian 180 phut (EI180). Do dé, mau thir s& dugc kiém tra Tiéu chuin
ISO 21925-1:2018

- ISO 21925-1:2018 — Thir nghiém kha néng chiu Itra — Van chén lira
cho hé¢ thong phéan phoi khong khi — Phéan 1: Van co hoc

Mau thir duoc danh gié dya trén tiéu chi tinh toan ven (E) va tinh céch
nhiét (I) theo tiéu chudn ISO 21925-1:2018

Cau tao
mau

cung cap va duoc phong thir nghiém kiém tra va dbi chiéu gitra mau thur
thuc té va tai lidu k§ thuat cia mau thr ma don vi dit hang cung cip.

Chi tlet ciu tao mau thir bao gdbm ca cac phu kién dugc don vi dat hang |

Lap mau
vao két cau
ga do

Mau thir duge ldp vao két clu ga do dang ctmg c6 khi lugng thé tich
I6n va theo ban vé& thi cong ctia don vi dat hang thir nghiém bdi nhan
vién ky thuét ciia don vi ddt hang thir nghiém. Trong qua trinh lip mau
thir, nhan vién phong thir nghiém giam sét va hé tro don vi dit hang thi
nghiém.
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I11. CAu tao miu
3.1 Thong s6 k¥ thuat miu thir

MAu van chin lira dung trong hé théng phan phoi khdng khi, loai van
cach nhiét c6 giéi han chju lira EI 180 cau tao nhw sau:

- MAu thir nghiém 12 01 mau san pham van chin lta cach nhiét (ma hi¢u S-MFSD-
S1/B, thuong hiéu STARDUCT) kich hoat bing dong co dién, c6 tiét dién hinh chit
nhét, kich thu’ofc long trong (rong x cao) (WxH) 1a 1500 x 800 (mm), L210 mm;
kich thude tong thé (rong x cao) la 1565x865mm lip ddt xuyén qua 16 mé cua két
chu ga do co cau tao co khi dbi xing

- Than van

+ Than van ¢6 chiéu day 41.15 mm dugc to hop tir 04 16p nhu sau: bén trong cung
1a 1 16p tdm chdng chdy MgSO4 day 10 mm (khdi lwong thé tich 1000-1100kg/m3);
t1ep theo 1a 1 16p thép ma k&m day 1,15 mm dap dinh hinh bo xung quanh thén van;
tiép theo 1a 1 16p bong gbm mém day 25 mm (khéi lugng thé tich 96 kg/m3
(£15%), c6 thé nén dugc), bao xung quanh 16p bong gom la hé khung thép hop
20x20x1.8 mm dugce gan v6i than van ton bang vit ty khoan M4.8x20 mm; bén
ngoai cung la 1 16p tAm chdng chay MgSO4 day 10 mm ((khdi lugng thé tich 1000-
1100kg/m3). Cac goc than van dugc boc 4 thanh V thép ma kém c6 kich thude
V40x40x1.15mm va duoc lién két bang vit tw khoan M4.8x20 mm.

+ Bich két nbi TDC lién than van ban rong 32.5mm va ke 6 p goc bing ton day 1,15
mm dugc dap dinh hinh v&i than van, 4 goc dot 16 dé bit bu 16ng (M8x32).

+ Xung quanh thin van (bén trong tai vi tri tiép xtc tim cdnh khi déng van) dan
gidng truong nd kich thudc 25x2mm.

- Canh van

+ 01 canh van don c6 ciu tao d6i ximg, kich thude (rong x cao) 1456x754(mm),
chidu day 41.16 mm dugc t hop tir cac 16p vat liéu nhu sau: trong cung la 1 16p
bong gom day 20 mm (kh01 lwgng thé tich 220 kg/m3(x10%)) nam lot trong khung
thép hop 40x20x1.8 mm, h¢ khung thép hop duge han 1 thanh gidng ting clng &
giita bang thép hop 40x20x1.8mm; tiép theo mdi bén 1a 01 16p thép ma kém day
0,58 mm; ngoai ciing mdi bén 1a 1 16p tdm chéng chay MgSO4 day 10 mm (khéi
lugng thé tich 1000-1100kg/m3). Cac 16p canh van dugc lién két v6i nhau bang vit
tu khoan M4,8x20 mm khoang cach < 300 mm. Cénh van duoc gén truc van bang
thép xoay quanh bac inox (xem chi tiét ban vé kém theo);

+ Trén canh van c6 miéng ton ma k&m bit truc kich thude 100x60x3 mm.

+ Truc truyén dong canh van dugc lam bang thép c6 tiét dién D14 mm lip voi bac
inox duong kinh 16 D14 mm;

+ 02 16p nep chan canh van bing tim chong chay MgS0O4, mdi 16p day 10 mm
(khéi luong thé tich 1000-1100kg/m3) gén trén than van biang vit M4.8x30.

- Phian hoat dong ciia van:

+ Co ciu kich hoat: dong co dién B;—:limo, ma hi¢u BFN24, Xuét xur Thuy S¥.




+ Dong co dugc lip vao than van trong hdp bdo v¢é dong co kich thudc

250x140x130 mm lam béng ton ma kém day 1.5 mm va lp vao truc van, 2 bén
than hop 6p tdm MgS04 day 10mm (khéi lugng thé tich 1000- 1100kg/m3)

- Mau van thir nghiém duge lip dit bén trong 16 mo ket céu gé lip la tuong xay
bing gach day 200 mm. Mau van ngin chdy duogc két ndi voi hé ong ndi nim ngang
c¢6 chiéu dai 2000 mm c6 tiét dién long trong (rong x cao) 1a 1500x800 (mm) gom
01 doan ong dai 2000 mm dugc lam tir thép day 1,5 mm. H¢ 6ng nbi c6 mot mat
bich TDC lién thén & ong két ndi v6i van. Mot mt cua ng ndi duoc bit kin 1 du, co
bd tri cong quan sat bing kinh chng chdy va két n01 v6i quat hiit bang dudng dng
D160 mm (ch1 tlet xem ban v€& kém theo). Gioang x6p kich thude 30x5mm dén trén

mdt bich giira ong ndi va mit bich than van. Tai cac vi tri ghép ndi than van tram
16p keo hilti dé lam kin.

Mau thik nghiém trong diéu kién khong chiu tdi./.
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3.2 Danh muc nhitng bd phin ciia mau thir

TT

Tén b phén,
phu kién,
vat tw

Ma hiéu/ kich ¢&

‘ r by b d I{
Xuat xir, Nha sian xuat,
cung cap

Van tiét dién

Kich thudc lot lIong (rdng x
cao) l1a (1500x800 mm), dai

Cong ty C6 phin dau tu cong nghé

_1' chir nhat 9101ty Ngbi Sao Chau A san xuét
+ Ton ma kém day 1.15mm: Cong
1 16p thép ma kém day ty TNHH MTV Hoa Sen Nghé An
1,15 mm san xuét
+ Coéng ty Co phin diu tu cong
nghé Ngoi Sao Chau A gia cong
MgSO4 day 10 mm khdi | Xuat x& Trung Qubc/ Coéng ty
luong thé tich 1000- Zhang Jiagang Winner Industry
1100kg/m3 6p than van, | CO.LTD san xuét/ Cong ty C6 phén
nep chédn cédnh van cong nghiép Oval nhap khéu
+ Xudt x Viét Nam/ Cong ty
Thép hop 20x20x1.8mm | TNHH san xuat TM co khi CNC
2. |Théan van bao quanh bong gdm Mién Bai san xuét
+ Cong ty C6 phan ddu tu cong
ngh¢ Ngoi Sao Chau A gia cOng
Bong gém loai day 25mm éuﬁt Xll;r Trugg kaS;:/ Cf‘mg tb;
khéi lwong th tich i ol L ey
96ke/m3 (£15%) l:a € san xuat . on% ty f?{al
Tung Phong nhap khiu va cung cap
+ Ton ma kém day 1.15mm: Cong
Thanh V40x40mm thép ty TNHH MTV Hoa Sen Nghé An
ma day 1.15mm san xuét
+ Cong ty CO phin diu tu cong
nghé Ngbi Sao Chau A gia cong
+ Xudt xi Viét Nam/ Cong ty
| A TNHH san xuit TM co khi CNC
Khung thép hop Midn Bai s3 %
40x20x1.8 mm ién Bai san xuat
+ Cong ty Co phan dau tu cong
nghé Ngoi Sao Chau A gia cong
Canh van . + Xudt xa Viét Nam/ Cong ty
, , Thanh gidng ting cing & | TNHH san xuat TM co khi CNC
01 canh kich G 13 ‘o hd Mién Bai s3 At
TG (hE S gitra bang thép hop i€n aisanxuat )
3. 40x20x1.8mm + Cong ty CO phan déu tu cong

cao)
1456x754(mm),
chiéu day 41.16

ngh¢ Ngoi Sao Chéau A gia cong

Lop bong gdm cach nhiét
déy 20 mm, khoi lugng
thé tich 220kg/m3(£10%)

Xuit x@ Trung Qudc/ Cong ty
Guangxi Huanglong International
Transportation san xudt/ Cong ty
TNHH Dai Ting Phong nhdp khau

va cung cap

Mbi bén 12 01 16p thép ma
kém day 0.58 mm

+ Ton ma kém day 0.58mm: Cong
ty TNHH MTV Hoa Sen Ngh¢é An
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san xuat

+ Cong ty CO phan diu tu cong
nghe Ngéi Sao Chau A gia cong

Ngoai cing mdi bén 13 1
16p MgSO4 day 10 mm
khéi Iwong thé tich 1000-
1100kg/m3

Xuit x@r Trung Qudc/ Cong ty
Zhang Jiagang Winner Industry
CO.LTD séan xuit/ Cong ty Cb phin
cong nghiép Oval nhap khiu

Ton ma kém bit truc kich
thudce 100x60x3 mm

Ton ma kém day 3mm:

+ Xudt xt Vigt Nam/ Céng ty
TNHH Gang Thép Hung Nghiép
Formosa Ha Tinh san xuét

+ Cong ty C6 phin diu tu cong
nghé Ngoi Sao Chau A gia cong

Xudt xt Viét Nam - Cong ty
TNHH SX TM Co khi CNC Mién

4. | Bactrucxoay |DI14 ot a ¢
Bai san xuat
| Xudt x Viét Nam — Cong ty
5. |Truc van D14 TNHH SX TM Co khi CNC Mién
Bii san xuit
i z Phu trén cac khe goc than
Silicon chong A " _—
6. | chay Hilt van y XI-JAat XU Sln%apor? — Cong ty Hilti
CP606 Xt 1 mach ghép tam Viét Nam nhép khau
MGSO4
Xuit xt¢ Trung Qubc/ Cong ty
. Kich thuée 25x2mm Guangxi Pingxiang Lirong Imp and
1 S{;oang fruong Dén trén phan khung than Exp Trade sin xuit/ Cong ty
van TNHH Xuét nhép khdu Jsaian nhap
khiu va cung cép
Giodng bong Kl,Ch tl‘}u’O’C?OX'SmI’I}{ £ | Xuét xir Viét Nam/ Cong ty CP xdy
8. £ Dén trén mit bich két ndi
gom £ < dung va noi thit Remak san xuét
ong va van
+ Tén ma kém 1.15mm: Cong ty
Mit bich TDC | - Ton day 1.15mm TNHH MTYV Hoa Sen Ngh¢ An san
9. | ghépndigiita | - Bulong M8, Ecu M8 va | xuét
van va ong gi6 | long den / vi tri ghépndi |+ Céng ty C6 phin diu tu cong
nghe Ngoi Sao Chau A gia cong
Dong co o Xuét xit Thuy Sy — Cong cP
10. Belil%lo Mehigi BEN2A Ventek nhdp khauyva cung ca;‘;y
o + Toén ma kém 1.5mm: Coéng ty
Thép day 1.5mm . X
|1 | Hop boc dong | MgSO4 day 10 mm khéi zf:fH MLy Hloa Seri Nghe. Anin
" co lugng thé tich 1100 " R, AL 2
ke/m3(£10%)) + CAong At.y Co pl:an' da.u tkr cong
nghé Ngdi Sao Chdu A gia cong
Vit M4x20 ’ .
12: Bulong M4x30 Xuat xtr Viét Nam
M8x32
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3.3 Ban v& cAu tao mau

Ban v& cAu tao mAu duoc khach hang cung cap. Chi tiét, xem phu luc 1 ciia bao
cdo nay. '

3.4 Hinh 4nh thong sé ky thuit miu

Cac hinh anh ‘Ehéng s6 ky thuat cia mau dugc phong thir nghiém ghi lai hinh anh
thuc té. Chi tiét xem phu luc 2 clia b4o cdo nay.

IV. Lip dit miu

4.1 Két ciu ga do

Dang két ciu Két cfiu g4 d dang clmg c6 khdi lugng thé tich 16n
Yitlicu Vira voi lC: ?éc tluc Ei;nlg a\trz‘t cat 1:4
Khbi lwgng thé tich 1000kg/m>
Do day 215 mm
Chidu cao 2600 mm
Chiéu rong 3000 mm
O cho 1600 mm x 900 mmx 215mm

4.2 Huwéng lip miu

- Vitri: van lép dat theo phuong dung va trong 16 mé (xuyén qua két cdu ga do
dang cung)

- Chi tiét vé& ban v& huéng lap dit mau xem phu lue 3.

4.3 Thi cong miu

- Chi tiét v& hinh anh thi céng lap dit mau thuc té xem phu luc 4.
V. Lip dit thiét bi thir nghiém

5.1 Trang thiét bi thir nghi¢m

STT Tén thiét bi Tén/ma va thong sb thiét bi thuc té

1 Lo thir nghiém Theo TCVN 9311-1 (ISO 834-1 va EN 1363-1)

01 May do cim tay Testo 512

- S6 /Ma QL: BA140033/104
- Pham vi do: (0 ~200) hPa

- Do phén giai: 0,1 hPa

2 Thiét bi do ap sut 02 May do cim tay Testo 510

- Pham vi do: (0 ~ 100) hPa

- Do phan giai: 0,01 hPa

- Pham vi do: (0 ~ 10000) hPa
- Do phan giai: 1 Pa

10




Cam bién 4p suat dang

.3 ‘ . Theo TCVN 9311-1 (ISO 834-1 va EN 1363-1)
ong trong 16
01 Mdy do cam tay Testo 512
, |Cim bién ap tryc tam | - S6 /Ma QL: BA140033/104
van - Pham vi do: ( 0 ~200) hPa
- D phan giai: 0,1 hPa
Thiét bi do do bién dang GLlj/I 500 PROFESSIONAL
5 diding liiitiosth Tuse) Di-0t laser: 635 nm, <1 mW
D chinh xac do lvong + 1.5 mm
7 Dau do nhiét trong 10 Theo TCVN 9311-1 (ISO 834-1 va EN 1363-1)
7 Dau do nhiét & mat Theo TCVN 9311-1 (ISO 834-1 va EN 1363-1)
khdng ti€p xuc vai lira
-8 Dém bong Theo TCVN 9311-1 (ISO 834-1 va EN 1363-1)
9 Cir do khe hé 6 mm Theo TCVN 9311-1 (ISO 834-1 va EN 1363-1)
10 | Cit do khe hd 25 mm Theo TCVN 9311-1 (ISO 834-1 va EN 1363-1)
Stanley STHT36194 5m
11 Thude mét - Pham vi do: (0 ~5000) mm
- Gia tri do chia: Imm
XIBEI-China -
12 | Panme do trong - Pham vi do: (25 ~ 50) mm
| - Gid tri d¢ chia: 0,01 mm
01 Panme do ngoai dién tir INSIZE
3109-25A
13 | Panme do ngoai | 01 Panme do ngoai XIBEI-China
- Pham vi do: (0+25) mm
- Gia tri do chia:0,001 mm
Mutoyo
14 Thudc céap - Pham vi do: (0 ~ 600) mm
- Gia tri do chia: 0,01lmm
Extech Instruments 365510
- Pdng hd bim gi dém 1én dén 23 gi0 59 phut,
A ALk ok 59 gidy
> | Bngha bdmigiay - Do chinh x4c: + 3 gidy / ngay
- Pdng hd bim gio / Chronograph ché do voi
d) phan giai 1/100sec
16 | Can khdi lugng 200 Kg
Chén dé c6 dinh thiét b
17 g Coman
do bién dang
18 Hé théng do ro ri khi B¢ do luu lugng duong kinh 6ng: D 160 mm, tong

11




chidu dai doan 6ng thﬁng 8m, vét liéu Inox 304, day
2mm, bao gdm bd chdng chay xody loai 19 ong, vét
liéu inox 304, day 2 mm, tAm tiét luu gém 02 bd voi
hé hé beta 1a 0,2 va 0,75 vat liéu Inox 304, day
8mm. Hé théng van dao chiéu dong khi trong qua
trinh thir nghiém D160 mm, 02 van.

- B6 do luu lugng dudng kinh dng: D 380 mm, tong
chidu dai doan éng thing 20 m, vat liéu Inox 304,
day 2mm, bao gbm bd chbng chay xody loai 19 ong,
vat lidu inox 304, day 2 mm, tim tiét luu gdm 02 bd
v6i hé sb beta 13 0,2 va 0,75 vat liéu Inox 304, day
12 mm. Hé théng van dao chiéu dong khi trong qua
trinh thir nghiém D380 mm, 02 van.

- Quat hat tao ap va luu lugng cho thir nghiém ong
gi6 va van chén lua:

+ 01 quat, lvu lugng 5.000 m3/h, cot ap: 3.000 Pa
kém theo tu dién c6 bién tan dé diéu chinh téc do
quat muc dich tao ra ap sudt va luu lugng theo yéu
cau thir nghiém.

+ 01 quat, lvu lugng 20.000 m3/h, cdt ap: 3.000 Pa
kém theo ti dién c6 bién tan dé diéu chinh toc do
quat muc dich tao ra ap suit va luu luong theo yéu
cau thir nghiém.

19

Thiét bj do nhiét va dau
do nhiét do dang que

Testo 925

- Dai do -500C — 10000C

- Nhiét do lam viéc -200C — 500C

- D6 chinh x4c:

. +(0,5 °C + 0,3 % gia tri do) (-40 dén +900

- £(0,7°C+ 0,5 % gia tri do) (Déi do con lai)

20

Gia dor 6ng ngoai 10

- Gia do éng to

- Gi4 do 6ng nho

21

Gia do ong ngoai 10 va
ty treo

- Gia do 6ng to va ty treo

12
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VIIL Két qua thir nghiém

Tinh toan ven

Can cir vao Tiéu chudn ISO 21925-1:2018, Phén loai, chi tiéu va
pham vi ap dung két qua thur nghiém, cac phép do tinh toan ven
ctia mAu thir phai dugc tién hanh bang céc tiéu chi GG/SF la
dung cu do khe ho va hodc sy chdy 6n dinh cua miéng dém bong
cung véi gidi han do ro ri cua van.

'z r
Kiém tra tinh
toan ven

Luu lwong the

tich

Pém bong khong bét chay

Phit | Khong xuét hién khe hé
183

Tai phat tht 183 luu luong thé tich trong long ng
khéng vuot qua ngudng cho phép la 360 m?/h.m?

Tinh cach nhiét

Tai thoi diém két thuc phut thar 183, hién thi nhiét do trung binh
ctia mau thir khong vuot ‘qua ngudng gidi han 1la 140°C, hién thi
nhiét do gia tang lon nhat cia mau thir khong vuot qua ngudng
gidi han 1a 180°C. Vi Vay mAu thtr khéng mat tinh cdch nhiét.

Ket luan

Can cu vao T1euqchuar_1 ISO 21925-1: 2018 va TCVN 9311-
1:2024, tai thoi diém thir nghiém, mau thir nghiém dat gidi han
chiu Itra EI 183.

Luuy

- B4o cdo nay mo ta céc chi t1et két cau, diéu kién thir nghiém va
két qua dat dugc khi mot cau kién xdy dung dugc thir nghigém
theo trinh ty xac dinh trong tiéu chuan nay. Bét ky sai 1éch dang
ké nao vé kich cd, chi tiét két cau, tai trong, ng suét, cac didu
kién tai bién hodc canh mép ddu c6 thé 1am vo hidu hoa két qua
thir nghiém
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IX. Pham vi itng dung trie tiép

Nhitng thay ddi nim trong pham vi 4p dung trye tiép két qua thi
nghi¢m chiu lira ciia mAu van chin lira:
- Kich ¢& van chan lira:

Két qua thu nghiém cho loai van chin lira 16n nhét trong day kich thudc
c6 thé ap dung cho tat ca cic van chin lira cling loai (bao gom tit ca cac kich
cd) v6i didu kién 1a kich thude cac chidu rong, cao khong vuot qua kich thude
mau thir nghiém, kich thuéc chidu dai khong nhé hon kich thude miu thir
nghiém va cé4c thanh phan con lai cung hudng véi hudng thir nghiém;

- Vi tri lap dat:

Két qua thtr nghiém mau chi ap dung cho loai van chin Itra l4p trén két
cau ga d& tiéu chuédn dang cting theo phuong dimg; tai vi trf trong 15 m& (xuyén
qua két ciu g4 do).

- Khoéng cich giita cic van chiin lira va giita cac van chin lira véi cde clu
kién xiay dung:

+ Khoang cich giita hai van chin ltra duge lap dat trong céc dng dan
riéng biét khong nhé hon 200 mm;

+ Khoang cich gitta van chin lira va mét cAu kién xay dung (tuong/san)
khong nho hon 75 mm;

- Két ciu ga do: ' :
Mau thtr nghiém I8p dit trén két ciu g4 dd tiéu chuan dang ctimg, do do,

két qua thr nghiém chi dugc 4p dung véi ciing mét loai két ciu d& tuong tu, co

d6 day va khoéi luong riéng tuong duong hodc 1én hon so véi két ciu d st dung
trong thir nghiém, két ciu ga d& dang khéi vira td ong hoic rong hay cac tdm c6
thoi gian chiu ltra twong duwong hodc 16n hon so véi kha nang chiu Iira can thiét
cho viée lap dit van chin lira; |
- - Két qua thir nghiém néu trén duoc phép sir dung trong céc trudong hop
yéu cau van chin lira c6 phan loai gidi han chju lira thap hon (EI120, E120,
EI90, E90, EI60, E60, EI45, E45, EI30, E30, EI15, E15);
- Mau van chin lira khong thudc pham vi 4p dung tryuc tiép két qua thir
nghiém néu trén phai dugc co quan cé thdm quyén danh gia pham vi 4p dung
md& rong cua két qua thir nghiém theo quy dinh EN 15882-2:2015.
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Phu luc 2: Hinh 4nh kiém tra théng s6 mau thye té

STT

Noi dung

Kich thudce phu bi
~ van:
1565x865mm

Théan van dai
210mm

Hinh anh thye té

26




Kich thuéc long
trong

1500 x 800 mm

Thén van: Thép
day 1.15mm

21

ol



Mit bich ban rong
32.5mm

Tam 6p MgSO4
trong than van
day 10mm

Bong gbm boc
bén ngoai than
van loai day 25
mm (khél lugng
thé tich 96 kg/m3)

28




Bao xung quanh
16p bong gbm 1a
hé khung thép hop
20x20x1,8 mm

29

.



Khoang céch gifra
cac thanh thép
hop: 280mm (theo
chiu dai than
van)

Khoang céch gitra
cac thanh thép
hop: 50-173mm
(theo chiéu cao
than van)

30




'Khoémg cach gitta
cac thanh thép
hop: 124mm

Khoang c4ch bén
vit ¢6 dinh céc 16p
vat li€u trén than
van: 160-225mm

J O A \E

14 1 ™~ e~



V &p goc
40x40mm, thép
day 1.15mm

32




A r
Cau tao canh van

Trong cling 13
khung thép hop
40x20x1.8 mm

33

A s i SES ol

2l LI



H¢ khung thép
hop duge han 1
thanh gidng ting
cling & giita bing
thép hop 40x20x2
mm

34




Khoang cénh 2
thanh hop:
668mm

Khoang canh 2
thanh hop:
674mm

Cén nz‘,ing khung
canh: 7.5kg

35
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Béng gbm bén
trong khung
xuong loai day
20mm khéi luong
thé tich 213kg/m3

36




Madi bén khung
hép 1a 01 16p thép
ma kém day 0,58

mm

37




Cén n3ng 2 l6p
thép:9.6kg

Vit liéu chdng
chay MgSO4 lam
than van va canh
van o

Khéi luong thé

tich: 1164 kg/m3

38
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Kich thudce canh
van hoan thi¢n:

1456.6x754x41.2
mm

40




Trén canh van c6
miéng ton ma
k&m bit truc kich
thude 100x60x3
mm

41
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Bén vit ¢6 dinh
xung quanh canh
van

Khoang céch vit
170-285mm

42




Khoang céch vit
theo chiéu rong
canh van: 220mm

43




Bén vit c6 dinh &
gitta theo chicu
dai canh van

" 2 16p nep chin
canh van bang
tAm chdng chay
MgS04 day 10
mm khéi luong
thé tich
1100kg/m3

Pong co Belimo
ma hiéu BFN24

Cong sudt: 7 Nm

44




Hop boc dong co
lam tir thép day
1.5mm

Dong co dugc lip
vao than van
trong hop bao vé
dong co kich
thude
250x140x130 mm
1am bing ton ma
kém day 1.5 mm

45
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Truc van D14
Bac van 16 D14

46




Phu kién-

Giozng xdp
20x5mm

Céc loai vit str
dung

47

P

S Sty



Keo Hilti CO606

48




Hinh anh van
hoan thién

Méy moc str dung.

trong san xuat

N Ty
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Phu luc 3: Ban thi cong miu thwe té
Mau thr nghi¢m duge 1p dit theo: hinh 1 didu 5 ISO 21925-1:2018
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CHU DAN:

1 Két cdu do 14 Géi do :

2 2lan duong chéo van (t6i dala2 m) 15 Cam bién nhiét

3 Cam bién &p suét (tai tm) 16 Bo ga '

4  Ctra quan sat 17 B6 phan nin dong

5  Tam tiét luu hogc venturi 18 Bich

6  Chénh I&ch 4p suat (300 Pa) 19 Bgga

7 Cam bién 4p suét tai phong thi 20 Cam blen nhiét tai ddu ra dng din khi
nghiém 21 Ong néi

8 Hop diéu khién chénh léch 4 ap suat 22 Van thu nghiém
9 Van pha loang diéu khién 4p suit 23 Buong dot :
10 B¢ diéu tiét bang khi hodc kiém soat 24 Cam bién ap sudt (tai tdm van)

bang tay ‘ 25 Khoang cach tir cam bién nhiét t6i tAm
11 Van can bang tiét luu = 2d
12 Quat

13 Ong két ndi mém

51




Phu luc 4: Hinh anh thi cong miu thwe e
Cong doan Hinh anh thuc té

Dén giodng trudc | gl
khi ghép van vao
ong gio

52




M4u van ngin
chéy dugc két ndi
v6i hé dng ndi ndm
ngang c6 chiéu dai
2000 mm c6 tiét
dién long trong
(rdng x cao) l1a
1500x800

L

33




" Lam tir thép day
1,5 mm

54




Tién hanh ghép
van vao ong gié

K&t ndi va co dinh
van

a5




Pua toan bo mau
1én tudng

56




Két ndi doan ng
hut

Mat ti€p xic voi
Itra sau khi thi
cong




Phu luc 5: Dir li€u nhiét do méu thir nghiém

20 | 39.7

0

1 349.2 42.5

9 444.5 296.3
3 502.2 , 426.5

4 543.8 491.5

5 576.4 528.8

6 603.1 561.5

J 625.7 585.8
8 6454 ' 607.5

9 662.8 637.2
10 678.4 . 652.4
11 692.5 e 663.2
12 705.4 ' 675.7
13 7173 697.4
14 728.3 707.1

15 738.5 ' - 715.6
16 748.1 213

19 757.1 739.7
18 765.6 : 748.2
19 773.7 - 758 3

20 7813 . 771.5
21 788.6 778.6
2 795.5 : 776.8
23 802.1 788.2
24 808.5 793 .4
75 814.6 804.2
26 820.4 817.5
27 826 | 810.0
28 831.5 823.4
29 836.7 827.5
30 841.7 , 833.4
31 846.6 836.3
32 851.4 836.5
33 856 846.7
34 860.4 850.0

58




35 - 864.8 856.5
36 869 854.5
37 873.1 867.5
38 877 859.7
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
45 902.3 891.4
46 905.6 900.6
47 908.8 898.0
48 911.9 901.7
49 915 904.5
50 918 910.1
51 921 911.8
52 923.9 918.1
53 1926.7 920.0
54 929.5 920.2
55 932.3 9252
56 935 932.1
57 - 937.6 935.3
58 940.2 939.3
59 942.8 935.6
60 945.3 937.8
61 947.8 942.8
62 950.2 949.0
63 952.6 937.8
64 954.9 948.5
65 0957.3 940.1
66 959.5 950.5
67 961.8 951.3
68 964 956.5
69 966.2 946.1
70 968.3 952.6
71 970.5 955.5
72 972.6 963.5
73 974.6 964.3

59




74 976.7 969.7
75 978.7 967.6
76 980.6 | 968.2
77 - 982.6 - _ 976.0
78 984.5 961.4
79 986.4 ' 971.9
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 _ 989.5
86 999.1 _ 986.7
87 1000.9 | 9936
88 1002.6 _ | 990.0
89 : 1004.3 , N 992.0
90 1005.9 996.7
91 1007.6 . 993.6
92 1009.2 1004.6
93 1010.8 1002.4
94 1012.4 1005.9 ¢~
95 1014 1003.8
96 1015.6 1008.7
97 1017.1 1010.2
98 1018.7 - 10076
99 1020.2 : 1012.8
100 1021.7 1013.8
101 1023.2 | "1018.6
102 1024.7 1014.2
103 1026.1 - 1020.1
104 1027.6 1019.3
105 1029 1023.2
106 1030.4 1018.9
107 1031.8 1025.8
108 1033.2 1028.8
109 1034.6 1025.0
110 1036 1027.9
111 1037.3 1029.8
| 112 1038.7 1031.9

60




113 1040 1031.8
114 1041.3 1030.8
115 1042.6 1038.5
116 1043.9 1034.1
1l 1045.2 1040.0
118 1046.5 1037.6
119 1047.7 1041.4
120 1049 1038.6
121 1050.2 1046.3
123 1051.5 1049.7
123 1052.7 1040.8
124 1053.9 1049.5
125§ 1055.1 1043.1
126 1056.3 1054.9
127 1057.5 1044.6
128 1058.6 1052.3
129 1059.8 1048.9
130 1061 1061.6
151 1062.1 1050.8
132 1063.3 1058.4
133 1064.4 1054.0
134 1065.5 1061.9
135 1066.6 1054.7
136 1067.7 1066.8
137 1068.8 - 1062.0
138 1069.9 1058.7
139 1071 1063.3
140 1072.1 1065.9
141 1073.1 1058.2
142 1074.2 1064.7
143 1075.2 1067.6
144 1076.3 1070.9
145 1077.3 1067.9
146 1078.3 1077.5
147 1079.4 1072.9
148 1080.4 1068.9
149 1081.4 1076.2
150 1082.4 1070.5
151 1083.4 1081.5

61




152 1084.4 1076.0
153 1085.4 1087.9
154 1086.3 1072.8
155 | 1087.3 1085.1
156 1088.3 1077.8
157 1089.2 1082.9
158 1090.2 1080.5
159 1091.1 1078.9
160 1092.1 1091.1
161 1093 1080.0
162 1093.9 1090.7
163 1094.8 1085.9
164 1095.8 1089.7
165 1096.7 1094.9
166 : 1097.6 1092.9
167 - 1098.5 - 1090.7
168 1099.4 1087.2
169 1100.2 1098.8
170 1101.1 - 1093.6
171 1102 . 1097.3
172 1102.9 1094.1
173 1103.8 1097.2
174 11046 1096.7
175 1105.5 ' ©1093.7
176 1106.3 1097.0
177 1107.2 1103.1
178 1108 1099.1
179 11089 1105.2
180 1109.7 ©1104.1
181 1110.5 1103.5
182 1111.3 1109.3
183 20 1106.0

62




63

0 0.0 0.0 0.0 0.0 0.0 140
1 0.2 0.9 0.0 0.0 0.3 140
2 0.6 1.5 0.0 0.3 0.6 140
3 11 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 3.1 2.9 140
6 3.6 8.2 0.3 il 3.7 140
7 43 9.0 0.5 3.3 4.3 140
8 4.8 9.2 0.6 3.7 4.6 140
9 5.5 9.5 0.7 4.1 5.0 140
10 6.1 9.7 0.8 4.3 52 140
11 6.7 10.0 1.1 4.5 5.6 140
12 74 10.5 i 4.7 6.0 140
13 8.0 10.7 1.4 4.9 6.3 140
14 8.4 11.4 1.6 5.2 6.7 140
15 8.9 11.7 1 5.4 6.9 140
16 9.3 12.5 1.9 5.7 7.4 140
17 100 - | 135 2.2 6.1 8.0 140
18 10.5 14.5 2.6 6.6 86 140
19 1.1 | 151 2.8 7.1 9.0 140
20 11.4 15.8 3.1 7.4 9.4 140
21 124 16.5 3.2 7.9 9.9 140
22 12.9 17.5 3.5 8.5 10.6 140
23 13.3 17.5 3.8 9.0 10.9 140
24 14.4 18.6 4.0 9.3 11.6 140
25 15.3 18.6 43 9.6 12.0 140
26 15.4 20.5 4.7 10.2 127 140
27 15.5 21.0 5.1 10.9 13.1 140
28 16.1 20.9 5.4 11.6 13.5 140
29 16.8 21.5 5.8 12.1 14.1 140
30 18.1 20.6 6.2 12.5 14.4 140
31 19.0 20.7 6.7 13.0 14.9 140
32 19.5 21.5 7.2 13.5 15.4 140
| 33 20.2 21.6 73 14.1 15.9 140




34 21.3 21.7 8.2 14.6 16.5 140
35 299 9.5 8.5 15.2 16.9 140
36 23.0 21.9 9.1 15.9 175 140
37 23.8 22.6 9.7. 16.4 18.1 140
38 24.7 22.6 10.4 17.1 18.7 140
39 254 22.5 11.0 11,7 19.2 140
40 26.3 952 11.6 18.4 19.9 140
41 27.1 23.4 122 18.9 20.4 140
42 27.8 23.6 12.9 19.3 20.9 140
43 28.6 24.3 13.5 19.9 21.6 140
44 29.4 24.8 14.1 20.5 292 140
45 30.2 25.3 14.6 shl | 22.8 140
46 30.8 25.5 152 2.7 23.3 140
47 31.1 26.1 15.8 22.1 23.8 140
48 317 26.5 16.4 99.5 24.3 140
49 326 | 270 | 169 22.9 24.9 140
50 33.2 975 175 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 19.2 24.7 27.0 140
54 35.5 29.1 19.8 25.2 27.4 140
55 35.7 29.3 20.4 257 27.8 140
56 36.2 30.3 21.1 26.1 28.4 140
57 36.7 30.9 21.6 26.5 28.9 140
58 37.3 31.4 22.2 26.9 29.5 140
59 37.5 31.9 22.9 27.4 29.9 140
60 38.1 32.8 23.4 971 30.5 140
61 38.5 33.2 23.8 279 - 30.9 140
62 39.1 3349 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 35.0 27.0 30.0 32.9 140
68 40.2 35.5 27.7 30.6 33.5 140
69 40.2 357 | 283 30.9 33.8 140
70 40.5 36.3 29.0 31.2 34.3 140
71 41.2 36.9 29.5 31.4 34.8 140
| 72 42.5 37.9 30.2 32.0 35.7 140




73 43.4 38.6 30.8 32.4 36.3 140
74 43.3 38.9 30.9 32.4 36.4 140
75 43.4 39.0 31.0 329 36.4 140
76 43.9 39.9 31.7 | 326 37.0 140
77 44.4 40.0 | 32.1 329 37.4 140
78 45.0 41.2 32.4 33.2 '38.0 140
79 45.6 41.7 32.9 33.6 38.5 140
80 45.9 42.2 33.3 33.8 38.8 140
81 46.5 423 33.6 34.1 39.1 140
82 475 41.5 33.9 34.2 39.3 140
83 47.8 41.9 34.0 34.0 39.4 140
84 47.8 43.1 34.4 33.8 398 140
85 48.4 44.6 34.4 34.0 40.4 140
86 48.8 45.4 34.5 34.4 40.8 140
87 48.5 45.9 34.5 35.0 41.0 140
88 | 484 | 474 | 344 | 357 415 140
89 49.8 48.9 34.5 36.0 423 140
90 50.9 50.2 353 | 36.6 43.3 140
91 51.9 50.2 35.9 37.1 43.8 . 140
92 52.7 51.6 36.6 37.6 44.6 140
93 533 52.6 373 | W3 45.4 140
94 53.7 53.6 37.8 387 46.0 140
95 54.1 54.9 38:1 39.1 46.6 140
96. . | 54.8 55.8 385 | 394 471 140
97 56.4 57.1 39.0 39.9 | 481 140
98 577 58.9 39.5 40.2 49.1 140
99 584 | 586 39.8 40.5 49.3 140
100 58.8 59.3 40.4 41.2 49.9 140
101 59.6 60.9 40.7 42.0 50.8 140
102 60.1 60.8 40.9 42.6 51.1 140
103 60.8 62.3 41.4 42.9 51.9 140
104 61.7 62.9 41.9 43.5 52.5 140
105 62.5 63.5 42.3 44.0 53.1 140
106 62.5 63.2 42.5 44.8 53.3 140
107 63.5 63.8 42.8 45.3 53.9 140
108 64.5 65.5 43.1 46.2 54.8 140
109 65.4 65.9 43.7 46.4 55.4 140
110 66.4 66.8 43.8 46.3 55.8 140
111 67.9 68.6 45.0 47.7 57.3 140




57.6

112 68.4 68.8 45.0 48.0 140
113 69.6 69.8 45.0 48.4 58.2 140
114 70.3 68.9 44.8 48.7 58.2 140
115 71.3 69.6 44,9 | 493 58.8 140
116 72.0 70.0 44.8 50.0 59.2 140
117 73.3 71.3 45.1 51.3 60.3 140
118 73.9 724 | 45.0 51.7 60.8 140
119 74.5 73.6 45.4 ‘523 61.5 140
120 75.5 74.2 45.4 52.3 61.9 140
121 76.0 73.8 449 | 528 61.9 140
122 76.5 738 44.9 53.6 62.2 140
123 77.9 75.5 45.0 54.3 63.2 140
124 78.3 74.9 44.8 54.7 63.2 140
125 79.2 75.1 44.8 55.0 63.5 140
126 79.8 76.4 450 | - 555 64.2 140
127 80.9 785- | 456 | 559 | 652 . 140
128 81.1 78.9 47.0 56.9 66.0 140
129 81.1 79.5 47.0 57.0 66.2 140
130 81.5 792 |- 480 |~ 575 66.6 140
131 81.6 79.7 48.8 57.6 66.9 140
132 82.1 78.1 49.9 58.1 67.1 140
133 839 78.3 51.4 59.4 68.1 140
134 84.0 789 | 527 | 596 68.8 140
135 84.9 79.6 54.1 59.9 69.6 140
136 86.1 79.6 55.4 60.6 70.4. 140
137 86.8 79.4 56.6 61.1 71.0 140
138 86.7 80.2 57.4 61.5 71.5 140
139 §7.5 81.5 | 585 62.2 72.4 140
140 87.8 81.7 59.6 62.7 73.0 140
141 88.3 82.6 61.0 63.2 73.8 140
142 88.4 83.1 62.1 63.6 74.3 140
143 89.2 83.8 63.3 64.1 75.1 140
144 89.6 83.8 64.4 64.0 75.5 140
145 90.5 84.1 65.3 64.2 76.0 140
146 91.0 - 84.9 66.2 64.8 76.7 140
147 922 | 852 67.0 65.2 77.4 140
148 93.5 85.6 68.1 66.0 78.3 140
149 94.0 | 86.1 68.9 66.7 78.9 140
150 94.4 86.4 70.0 67.3 79.5 140

66




151 95.6 86.1 70.6 67.8 80.0 140
152 95.7 86.2 71.7 68.5 80.5 140
153 . 97.9 86.0 7.3 69.1 #1.3 140
154 98.4 86.8 73.4 69.4 82.0 140
155 99.2 88.0 74.5 70.6 83.1 140
156 99.8 87.4 150 71.1 83.4 140
157 101.1 89.4 75.9 72.0 84.6 140
158 101.2 89.7 76.7 72.3 85.0 140
159 102.1 89.7 78.0 73.0 857 140
160 101.9 90.3 79.2 73.6 86.3 140
161 101.9 90.4 80.3 74.2 86.7 140
162 102.2 91.3 81.0 74.6 87.3 140
163 102.1 93.1 81.9 75.2 88.1 140
164 102.1 94.6 82.2 75.6 88.6 140
165 101.9 95.4 82.2 75.7 88.8 140
166 101.7 97.0 83.1 76.6 89.6 140
167 102.3 96.5 83.8 77.2 90.0 140
168 101.9 96.4 84.0 77.4 89.9 140
169 105.0 97.7 84.5 77.9 91.3 140
170 106.6 98.3 85.7 78.6 1923 140
171 106.9 99.9 86.0 79.4 93.1 140
172 107.7 100.2 86.9 80.4 93.8 140
173 108.8 101.5 88.5 81.4 95.1 140
174 108.1 101.9 88.6 81.4 95.0 140
175 107.7 102.2 89.1 81.8 95.2 140
176 106.9 101.2 90.0 82.9 95.3 140
177 106.9 99.5 91.3 83.5 95.3 140
178 106.7 101.0 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
181 108.3 105.4 93.8 85.6 98.3 140
182 107.9 105.9 94.6 86.3 98.7 140
183 108.1 106.5 95.5 86.9 99.3 140
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Phu luc 8: Dit liu ap suat long 10
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Phu lué 9: Quan sat thir nghiém

Thoi gian

No§i dung

Hinh anh thue té

Phut 00

Bét dau thir nghiém

30 gidy sau khi xut hién |

ngon lra, canh van dong
lai




Phut 15

Khoéi xuat hién trén toan
bd bé mét mau thir
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Phut 30 Khéi ngay mét gia tang
nhiéu hon
Phut45 | MAu thir duy tri on dinh
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Phiit 60 | Khoi dé c6 ddu hiéu giam
di
Phiit 75 Mau thir 6n dinh
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Phat 90 | Mau thir duy tri 6n dinh
Phat 105 | Khoéi dé giam di nhiéu
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Phut 120

Mau thir 6n dinh

Phut 135

Mau thir 6n dinh

89




Phut 150

Mau thir 6n dinh

Phat 165

Mau thir 6n dinh
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Phut 183

Két thic the nghiém theo
y€u cau cua khach hang

Mt ticp xuc véi ltra sau
khi thtr nghiém
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