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SO 000737-2022/TNCL
(Ngay 22/09/2022)
(Cong bb két qua thir nghiém nay cé gia tri dén hét 22/09/2023)
Chtng thyc X4ac nhén, thuc hién theo
Tiéu Chuan ISO 6944-1:2008
San phém dwoc dé cap cua

Lién danh Céng ty TNHH Maku Protec Viét Nam — Cong ty TNHH San xuét, Thuong mai
va Xay lap Kaiyo Viét Nam (goi tit Lién danh Maku-Kaiyo)

Pia chi: Thon Phurong Trach, x8 Vinh Ngoc, H Pong Anh, TP Ha N6i, Viét Nam'
Di duogc danh gia dya trén cac yéu cdu cua (cac) danh muyc ky thuét duge néu dudi diy va

duoc chép thuan sir dung theo cac didu kién dwoc dinh kém dudi day:

San phim dwgc chimg nhin Tiéu chufn 4p dung

Ong gié hat khoéi ngin chay EI 120 ISO 6944-1:2008
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BAO CAO THU NGHIEM SO 000737-2022/TNCL

(Ngay 22/09/2022)
(Bao cdo thir nghiém nay cé gla tri dén hét 22/09/2023).
Thir nghlem kha niing chju lira ciia 6ng gi6é hit khéi ngan chay

Theo tleu chuén ISO 6944-1:2008 — Sw ngiin chdy — B0 phén cong trinh xay dung —
Phén 1: ng théng gi6 (Fire containment — Elements of building construction — Part 1:
Ventilation ducts va TCVN 9311-1:2012 — Thir nghi¢m chiu lira cic b phdn cong trinh
“Bdo cdo nay mé ta cdc chi tiét két cau, diéu kién thir nghiém va két qua dat dwoc khi
mot cau kién xdy dzmg d‘tro‘c thit nghiém theo trinh ty xdc dinh trong tiéu chudn ndy. Bdt
ky sai léch dang ké nao ve kich ¢é, chi tiét két cdu, 1di trong, vmg sudt, cdc diéu kién tai
bién hodc canh mép déu cd thé lam vo hiéu hod két qud thir nghiém”

Don vi dat hang thir nghiém Don vi thir nghiém

e Lién Danh Maku-Kaiyo Phong thir nghi¢m chiu lira vit liéu va ciu

e Dia chi: Thén Phwong Trach, x4 Vinh | kién x4y dung - Vi¢n Vit li¢u xdy dung
Ngoc, H Péng Anh, TP Ha Noi, Viét | (LASXD 1471 — LASXD 1133)
Nam e Dia Chi: Ngo 235 Nguyén Trii, Thanh

e Ding ky kinh doanh s6: 0109757006 Xudn Trung, quén Thanh Xuén, TP Ha

ngay 28/09/2021 thay d6i 14n dau ngay 28 |  Noi

thdng 09 nim 2021 Tai S& ké hoach va dau

tu thanh phd Ha Ndi.

o Ho tén ngwoi dai dién phap luit: Phan
T4t Nguyén

e Chirc danh: Nguoi dimg dau lién danh
S6 CMND/H$ chiéu s6: 183911350

e Ngaiy cip: 14/01/2019

o Noi clip: Cong An Ha Tinh.
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Thaoi gian thir nghiém: 9h04 phit ngay 17/08/2022
Trwéng phong thi nghi¢m
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Muc tiéu

Thir nghiém hé dng thf‘)qg gio ngan chdy duoc lip dit Xuyén qua két cAu
g4 d6 dang cling c6 khoi lugng thé tich 16n theo tiéu chudn I1SO 6944-
1:2008

Tiéu chuan 4p

TCVN 9311-1:2012 — Thir nghiém chiju Itta c4c bo phén cong trinh

dung ISO 6944-1:2008 — Sy ngan chdy — Bd phan cong trinh xay dung — Phin
1: 6ng théng gi6 (Fire containment — Elements of building construction —
Part 1: Ventilation ducts)
Thot gian thir | o0 0 17/08/2022

nghiém

Méu dwgc thir
nghiém

Méu hé 6ng gi6 (Duct B) dwge boc vit ligu chong chdy dat gi6i han
chju lira 120 phiit (ET 120) c6 ciu tao cac 16p cu thé nhuw sau:

Trong cung 1a 16p ton trang k8m day 0.75 mm; 16p 16i thir nhét 1a 13 16p
chéng chéy MP10D diy 10mm khéi lugng thé tich 1 100kg/m3, 16p 15i thie
2 1a 16p bong thiy tinh d§ day 25 mm khéi lwgng thé tich 32 kg/m3; 16p
ngodi clng 1 mot 16p chong chdy MP10D, day 10mm khéi hrgng thé tich
1100kg/m3.

04 6ng kich thuéc trong 1ong 6ng 13 1000x250 (mm) dai 1120 (mm), 01
ong kich thuéc trong long éng 1a 1000x250 (mm) dai 1150 (mm) bit dau, &
mat bit dau ghép ndi v6i hé théng quat hut, 01 éng kich thude trong long
ong 12 1000250 (mm) dai 1150 (mm), & mit 250x 1150 duge mé 2 15 dbi
xung kich thuée 500x125mm. 02 doan 6ng nim ngoai 10 cb kich thuéce
1000x250 (mm) dai 1120. Moi doan éng dugc ting ciing bing 2 thanh ty
ren M12. Cac doan éng chinh duge lién két v&i nhau bz"ing kep TDC chiéu
dai 150-200mm céach déu nhau khodng céch 100mm, bon goc duoc lién
két bang 4 bulong M8. Tai vi tri giap ndi clia cac doan éng duoc bom keo
silicon Maku Protec, m& hiéu MP-S1C.

- Khe hé ¢ vi tri doan dng gio xuyén qua két ciu gia lip dugc chen bit kin
bang bong thuy tinh va vita xi ming cat.

- Phin éng gid nam trén 10 thir nghiém dugc treo d& tai 05 vi tri, Mdi vi tri
treo mau gém 2 thanh ren dudng kinh 10 mm va 01 thanh d& ngang bang
thép tiét dién L40x40x3 co chiéu dai 1100 mm.

Mau thir trong didu kién khéng chiu tai./,

Két qua thir
nghiém

Tinh toan ven (E): 120 phit
Tinh cach nhiét (I): 120 phut

Thir nghiém dimg & phut thir 120 dat yéu ciu cia don vi dit hang thir
nghiém.
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I1. QUY TRINH THU NGHIEM

Giéi thiéu

M3u thir nghiém duge don vi thir nghiém yéu ciu thir nghiém kha ning
ngan chay cua bng thong gi6 trong thoi gian 120 phut (EI=120). Do do,
miu thir s& duoc kiém tra theo tiéu chudn ISO 6944-1:2008 — Sy ngan
chiy — B phan cong trinh xay dyng — Phin 1: 6ng thong gié (Fire
containment — Elements of building construction — Part 1: Ventilation
ducts

Mau thir duge danh gia dua trén tiéu chi tinh toan ven (E) va tinh cach
nhiét (I) theo tiéu chuan ISO 6944-1:2008

Chu tao miu

Chi tiét ciu tao mau thir bao gE‘)m ca cac phu kién duge don vi dét hang
cung cap va dugc phong thir nghiém kiém tra va d6i chiéu giita mau thir
thyc té va tai liéu k§ thuat ctia mau thir ma don vi dit hang cung cap.

Lip mau vao
K ‘ r ~
két cau ga do

o

Miu thir duge lip vao két cu ga do dang cung co khdi luong thé tich
16n va theo ban vé thi cong cia don vi dat hang thir nghiém boi nhin
vién k¥ thuét cia don vi dat hang thir nghieém. Trong qua trinh lip mau
thir, nhan vién phong thir nghiém gidm sat va hd tro don vi dit hang thir
nghi¢m.
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ML GIAM SAT THI CONG MAU THU NGHIEM

1. Giam sat

Hinh énh thyc té

SIT | ... Théng so
Ngi Dung k§ thEs_’i ¢
T4m c_héng
chay
MP10D, day
lbmm kh(ﬁi Chiéu dﬁy
! lvong thé | 10mm
tich
1100kg/m3.
Béng thuy
tinh d6 day Khéi
5 25mm khéi | lwong thé
lugng thé | tich 32
tich 32 kg/m?
kg/m3

=2H

k=]

bor =
=




i

i

To6n ma kém ]?Q iy
ton

lam 6ng gio 0,75mm

Ty ren tdng MI12mm

Cﬁ'ﬂg M123
ty treo M10 o

TR






bl

40x40x
75 mm

0

op
C

Thép V
g

Thanh L d& | 40x40x3m

ngang

A e e R

D T L I R




Cac phuy
kién kem
theo

Keo Silicon
chéng chay
Maku
Protec, ma
hi¢u MP-
S1C.

Bu long M8
dai 30mm

AR T

Kep TDC

kich thuée

L.200 day
1.15mm

i

10



Vit dau du
¢b dinh V
bp goc loai
Vit tao ren
4mm

Hong ra

Pudong
kinh trong

~ 125 mm

Day:
1,07mm

N —

ONOA,




Doan 6ng
dau tién
duoc bb
tri 02 15
mé &2
bén mat

Kich thude
500x125
mim

T T S S T e S




Kich thude
1000x

250mm

r
~n

Ki
thuo

dc ong




Chiéu dai
ong

Dai 1110
mm




2. Mot s6 hinh anh ghi nhin qud trinh ché tao, Lip dung mAu thir nghi¢m

STT | Cong doan Hinh énh |
lap dat .
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Hinh 1. Bin vé thiét ké 6ng gié
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Hinh 2: Ban vé thiét ké éng gié
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Hinh 3: Bén vé thi cong dng gi6 trén 10 thir nghiém
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Hinh 4: Ban vé thé hién phwong phAp bé tri diu do mit khong tiép xiic véi lia

Ong L3 xuyén + két cAu g do
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T Cac tram do

Diu do nhiét s6

Tram do nhiét T2 trén than éng

9,15,19,5

Tram do nhiét T1 trén than ong

10, 16, 20, 6

Tram do nhiét dd T1 trén phén chin lira

12,18,22, 8

Tram do nhiét d6 Ts

11, 17,21, 7

SRS

Hinh 5: Céc vi tri dénh s6 1a cdc vi trf a3t ddu do nhigt tai miit khéng tiép xic véi liva




i B L S o Y e £

i
:m__dpm_ﬂm___.__m.____un_,._w___d_._..u___._.q.._.n..n._“-... _%
1 1 1 L i 1 L i 1 1 1 i L ¥ 1 1 i 1 1 i kil 1 i i -1k
n olc TG
Mﬁﬁ \%mﬁazﬂ'HﬂvE W . ﬁm%ﬁ\g
- _ KET NG QUAT HOT
| v ¥
@ o ® w@ D1251.200
ol
|
1
H 1
i
I w
i
" BN BANM VAKD PROTEC-KANT VET MM o5 50 008 ¥ S iy
TRONE [ o o€ 160 why O 70 B0 B (W1 5h6)
G 4P
cri TET AP okt HE TReo MAu ONG THO E1120-0NG B (MET BANG) ﬁs%
o st (nuoon
Hinh 6: Phwong phép b tri doan éng trong long 16 23 _w




e T R B e Nt 0 T oS e i

IV. DANH MUC NHUNG BQ PHAN CUA MAU THU'

1. Mé ta qud trinh thi cong lip d:it hé 6ng gi6

MAu hé 6ng gi6 (Duct B) dugc boc vét ligu chong chay dat gi¢i han chiu lira 120
phat (EI 120) c6 cu tao cic 16p cu thé nhw sau:

Trong cung la 16p t6n tring k&m day 0.75 mm; 16p 161 thir nhit 13 1a 16p chéng chay
MP10D day 10mm khéi lwgng thé tich 1100kg/m3, 16p 16i thir 2 1 16p bong thity tinh do
day 25 mm khéi lugng thé tich 32 kg/m3; 16p ngoai cling 1a mot 16p chdng chay MP10D,
day 10mm khéi lwgng thé tich 1100kg/m3.

04 6ng kich thude trong long éng 13 1000x250 (mm) dai 1120 (mm), 01 béng kich thudc
trong 1ong Ong 13 1000x250 (mm) dai 1150 (mm) bit dAu, & mit bit dAu ghép ndi véi hé
thong quat hat, 01 éng kich thudc trong long éng 13 1000x250 (mm) dai 1150 (mm), &
mt 250x1150 duge mé 2 16 dbi ximg kich thude 500x125mm.02 doan éng nim ngoai 1o
c6 kich thuée 1000x250 (mm) dai 1120. M3i doan 6ng duge ting cling bang 2 thanh ty
ren M12. Céc doan 6ng chinh duge lién két v&i nhau biang kep TDC chiéu dai 150-
200mm cach déu nhau khodng cach 100mm, bon géc duge lién két bang 4 bulong M&.
Tai vi tri gidp nbi cua cac doan éng dugce bom keo silicon Maku Protec, ma hiéu MP-
S1C.

- Khe h¢ & vi tri doan 6ng gi6 xuyén qua két cdu gia ldp dugc chén bit kin bang bong
thuy tinh va vita xi méing cat.

- Phén 6ng gi6 ndm trén 10 thir nghiém dugc treo d& tai 05 vi tri. Mdi vi trf treo mAu gdm
2 thanh ren duong kinh 10 mm va 01 thanh d& ngang bing thép tiét dién L40x40x3 co
chiéu dai 1100 mm.

Mau thir trong didu kién khong chiu tai./,

24
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2. Danh muc nhiing b phin ciia mau thir

- Tén hoa sen ma kém Z080- o day
0.75mm

Céng ty Cb phin T4p doan Hoa Sen

- Tém chéng chdy MP10D

MP10D day 10 mm khdi lwgng thé tich
1110 kg/m3/ Cong ty TNHH Maku
Protec Viét Nam

- Bong thuy tinh

Khéi lugng thé tich 32kg/m?, d6 day
25mm cua Cong ty Cong ty TNHH
Maku Protec Viét Nam

- Keo chong chay Maku Protec MP-
S1C

Cong ty TNHH Maku Protec Viét Nam

- Bulong M8 Loai M8

- Thép V ma kém Loai 40x40x0,75mm
- Vit tu khoan dau dii dai 40 (mm) Viét Nam

-Thép L ma kém Loai 40x40x3mm
-Ty ren tang cirng M12

-Ty treo MI10

e L B O e e e e SR P B e e Sl L pee e e e SR

Tl T b e




V. KET CAU GA PO

Dang két ciu

Két cau ga d& dang cimg c6 khoi lwong thé tich 16n

Gach
Vit li¢u ‘ _
Vira voi ti 1€ xi méng va cat 1:4
Khoi lwgng thé tich 1000kg/m?
Do day 215 mm
Chiéu cao 3600 mm
Chiéu rjng 4000 mm
O chor 1020 mm x 300 mm x 215mm
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VI. TRANG THIET BI PO

Téng quan

Céc thiét bi do dugc sir dung pht hop voi
tiéu chuén ISO 6944-1:2008

Lo thir nghiém

Lo thir nghiém dwoc didu khién ty dong
va gia nhiét theo dudong cong nhiét tiéu
chuén 9311-1:2012

6 dau do nhiét phia trong 10 dugc bd tri
nhir hinh 7

Piu do nhiét & mit khong tiép xic véi
lira 86 5, 9, 15, 19

4 dau thir nghiém duoc dit & vi tri theo
hinhr5 dé do nhiét do gia ting trung binh
clia ong gio

Piu do nhiét & miit khong tiép xiic véi
lirasé 5,6,7,8,9,10, 11,12, 15, 16, 17,
18, 19, 20, 21, 22

16 du do nhiét duoc lap & vi tri nhu hinh
5 duogc sit dung dé do nhiét d§ gia tang 16n
nhat cta ong gio 2

r r o X e
Dung cu do tinh toin ven clia mau thir

Vi bong
Cit do khe hé ¢6 duong kinh 6mm
Cir do khe hd ¢6 dudng kinh 25mm

Pong hd 4p suat

Thiét bj dién tir
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Kétndi guat hir

4100

1600

FEONG THE NGEIFM XA REEEEIEEXEXEY BALDIEN DON V] THUY NGHIEM

MAT BANG BO TR CAM BIEN NHIFT TRONG 10O |
THU NGHIRM ONG (16 E1 (ONG HO: B)

BANVE 30:

Hinh 7: Phwong phap b6 tri ddu do nhiét trong 1o
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9:05 3492 71.6
9:06 444.5 651.2
9:07 502.2 647.8
9:08 543.8 640.1
9:09 576.4 654.8
9:10 603.1 670.2
9.4 625.7 626.9
12 645.4 692.8
9:13 662.8 7208
9:14 678.4 738.8
9135 692.5 696.0
9:16 705.4 7729
917 k7.2 748.9
9:18 728.3 796.0
519 71385 745.8
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ARAR E 547
9:20 748.1 799.4
9:21 7574 818.6
922 765.6 808.6
9:23 72307 825.6
9:24 781.3 847.4
9:29 788.6 821.4
9:26 7954 858.2
9.27 802.1 845.6
0:28 808.5 820.7
9:29 814.6 845.4
9:30 820.4 764.5
9:31 826 yi3.5
9:32 831.5 784.1
9% 836.7 792.5
9:34 841.7 865.7
9:35 846.6 806.6
9:36 851.4 884.2
9:37 856 817.4
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9:38 860.4 822.0
9:39 864.8 875.2
9:40 869 905.2
9:41 873.1 908.0
9:42 877 897.1
9:43 880.9 847.2
0:44 884.7 850.8
9:45 888.4 853.8
9:46 892 858.6
9:47 895.5 863.1
9:48 898.9 868.4
9:49 902.3 870.2
9:50 905.6 874.9
9:51 908.8 9237
9:52 0ldgb 881.5
9:59 215 885.6
9:54 918 888.6
9:55 921 893.7
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9:56 923.9 896.9
Pm.q 926.7 899.2
9:58 929.5 905.6
9:59 932.3 906.4
10:00 935 909.6
10:01 937.6 913.6
10:02 940.2 9258
10:03 942.8 961.8
10:04 945.3 938.3
10:05 947.8 954.9
10:06 950.2 965.1
10:07 952.6 943.3
10:08 954.9 948.8
10:09 9573 957.4
10:10 8989.5 9524
10:11 961.8 956.5
10:12 964 951.2
10:13 966.2 974.3
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10:14 968.3 958.6
10:15 970.5 980.4
10:16 972.6 968.5
10:17 974.6 984.0
10:18 976.7 972.8
10:19 978.7 991.1
10:20 980.6 993.6
10:21 982.6 972.8
10:22 984.5 998.7
10:23 986.4 082.3
10:24 988.3 098.4
10:25 990.2 983.0
10:26 992 968.9
10:27 093.8 982.5
10:28 995.6 1003.6
10:29 997.4 1012.5
10:30 580 4 1018.7
10:31 1000.9 1022.6
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10:32 1002.6 980.5
H.o“ww 1004.3 1020.0
10:34 1005.9 1027.1
10:35 1007.6 1027.0
10:36 1009.2 1024.8
10:37 1010.8 999.0
10:38 1012.4 1016.3
10:39 1014 1027.4
10:40 1015.6 1014.3
10:41 1017.1 1020.0
10:42 1018.7 1015.0
10:43 1020.2 p97.3
10:44 1021.7 1010.2
10:45 1023.2 1046.3
10:46 1024.7 1017.1
10:47 1026.1 1042.3
10:48 1027.6 1041.6
10:49 1029 1010.2
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10:50 1030.4 1040.0
10:51 1031.8 1034.3
10:52 1033.2 1022.2
10:53 1034.6 1029.6
10:54 1036 1053.1
10:55 1037.3 1038.9
10:56 1038.7 1018.7
10:57 1040 1032.8
10:58 1041.3 1053.7
10:59 1042.6 1042.7
11:00 1043.9 1021.5
11:01 1045.2 1020.8
11:02 1046.5 1022.2
11:03 1047.7 1073.7
11:04 1049 1068.8
11:05 20 1034.5

36




VIIL NHIET PO MAT KHONG TIEP XUC VOI LUA
8.1 Biéu dd nhiét 49 gia ting trungbioh

| Bidu dd nhiét db gia ting trung binh cia mau thir

300 i el b R R N e SO 7 v e it S .
NMG - - y e e e e e S—— ’ FVS———— ! S - - - . . . = “

100 e B . e MR e e sty R~ el

Hmﬂv : e e o . O i i A e g S I B« sy 1 AN DY

7 .M.g - . . e e e e 12 e e S L a4 52 S . O S e SR .. PR

| 50 T L MY T LIS Y LELRLL.

- e T e
czu-;‘4‘:.mn_.;k,i3ﬁm§; &1}

. N Tl , i -
uu.v Wy T,

L 3 =

aw Tk

C PR, i N N —— v Lo i i i b A, & _

= P Feo) ) o o I A o - < B S B b i . o |

3BS85 222328§8288% 2R RBEI59952 983 RsssER VNS
| EE o b daSdaaoaoss o maaB o 00 oc0 o0 0ee oo O D 0 b D & e o
1111111311113111313111

e sass BIEM auanans DM wavsso Digm so e Do cmesms NHISE 48 @12 T30 trung binh clia mBu thit  smeswe=Gigl han nhiét 43 cho phép

_ Hifn Thi § Hidn Thi Hign Thi 15 Hién TH 49

SR e R S N R I G PR R T I ) AL S L e AT ¥ )




|

9-04 0 0 m 0 0.0

9:05 0 0 0 0 0.0 140
9:06 0 0 0 0 0.0 140
07 0.1 0 0 0 0.0 140
9:08 0.2 0 0 0 0.1 140
9:09 0.3 0.1 0 0 0.1 140
9:10 0.5 0.3 0 0 0.2 140
9:11 0.8 0.4 0 0 0.3 140
9:12 1.4 0.5 0 0 0.5 140
9:13 2.1 0.8 0 0 0.7 140
9:14 3.3 1.2 0.7 0 1.3 140
9:15 4.7 1.7 2.1 0 2.1 140
9:16 6.5 2.4 3.6 0 3.1 140
217 8.5 3.2 5 0 4.2 140
9:18 10.7 42 6.8 0 54 140
9:19 12.9 32 8.5 0 6.7 140
9:20 14.8 6.5 © 105 0 8.0 140
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9:57 44.6 50 33.8 29.3 39.4 140
9:58 45.3 50.1 32.4 w.o.m 39.6 140
9:59 459 50.5 33.9 31.3 40.4 140
10:00 46.3 o1.3 36.6 313 41.4 140
10:01 46.9 51.8 38.8 334 42.7 140
10:02 47.4 Sx2 40.1 339 43.4 140
10:03 47.3 52.5 39.6 34.9 43.6 140
10:04 47.2 52.8 36.6 34.8 42.9 140
10:05 47.3 53.1 34.9 34.6 42.5 140
10:06 474 53.3 34.8 33.7 42.3 140
10:07 47.4 534 34.9 34.1 42.5 140
10:08 48.1 53.6 38.2 0.3 43.8 140
10:09 49.4 535 38.6 36.2 44 .4 140
10:10 51 332 38.4 351 44 4 140
10:11 53.1 52.9 44.3 35.6 46.5 140
10:12 55.2 529 44 36.3 47.1 140
10:13 56.9 53.6 43.3 36.1 47.5 140
10:14 58.5 54.9 40.3 36.2 47.5 140
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10:15 603 56.9 381 362 479 120
10:16 623 58.7 374 373 489 140
10:17 65 603 333 386 493 120
10:18 675 62 343 39.8 50.9 120
10:19 70 638 36.1 402 525 140
10:20 723 659 39.1 21 549 140
10:21 742 6322 36.4 465 563 140
1022 76.7 717 33.4 473 58.5 140
1023 783 747 25 439 61.1 120
10:24 79.8 774 517 50.8 64.9 140
10:25 311 303 473 53.4 655 120
10:26 83 83.4 4.6 53.4 66.1 140
10227 83.9 85.7 414 543 663 120
1028 84.8 87.8 83 54.9 67.6 120
10:29 86.7 89.4 50.1 56.6 70.7 120
10:30 87.8 903 51.8 547 712 140
1031 88.7 o1.1 504 522 70.6 140
10:32 90.6 91.9 582 56.6 743 140
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| 10:33 91.7 92.3 65.3 59 771 140

10:34 52.5 92.9 67.2 599 78.1 @ | |

l 10:35 93.7 93.4 69.8 58.9 79.0 140 L

| 10:36 94.5 942 64 56.5 773 140 m
10:37 95.2 95.1 64.8 B3.2 ¥l 140
10:38 95.1 95.9 66.8 52.9 ik 140 m
10:39 95.1 97.4 60.7 53.4 76.7 140 m
10:40 95.1 08.7 66.2 53.4 78.4 140 m
10:41 95.1 100.5 68 49.4 783 140 M
10:42 97 102.2 76.5 51.9 81.9 140 |
10:43 98.6 103.7 85.7 53.5 854 140 M
10:44 99.6 105.6 82.7 57.5 86.4 140 |
10:45 100.9 1074 835 54.1 86.5 140 :
10:46 103 109.7 97.1 55.6 91.4 140 m
10:47 104.3 1119 103.4 54.6 93.6 140
10:48 105.7 1143 105.1 57.1 95.6 140

| 10:49 107.8 117.1 579 56.1 54.7 140

10:50 110.9 120.6 110.1° 55 99.2 140

43

i
il
|
|
|




10:51 114.2 124.4 123.9 55.8 104.6 140
10:52 118.2 128.4 127.4 52.9 106.7 140
10:53 121.3 133.4 145.3 33.9 113.5 140
10:54 124.4 139.3 167.5 619 123.3 140
10:55 127.3 145.8 185.1 64.8 130.8 140
10:56 132.6 153 181.2 64.3 132.8 140
10:57 1375 161 182 64.5 136.3 140
10:58 141.9 166.7 177.2 T2 139.3 140
10:59 146.7 1731 166.8 78.6 141.3 140
11:00 1523 180.3 189.6 81.4 150.9 140
11:01 158.3 188 199.1 84.8 157.6 140
11:02 163.7 205.9 200.3 38.8 164.7 140
11:03 166.7 220.5 184 954 166.6 140
11:04 172.4 251.3 200.4 98 175.5 140
11:05 180.4 239.5 195 102.1 179.3 140
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180

ooa| 0 | 0] o o | o o 0 0 )

905 o | o | o | 0 | 0 | o | o1 | o1 0 0 180
906 0 o1 | 0o | o | o | o | o1 | 03 0 0.1 180
907 01 [ 01| o [ 01 | o | o1 | 02 | 04 0 0.1 180
908 | 02 [ o1 [ 02 [ 02 | 0 | 01 | 02 | 03 01 0.2 180
909 03 | 02 [ 02 | 02 | 01 | 02 | 03 | 04 02 03 180
910 05 [ 03 [ 03 | 03 |03 | 02 | 04 | 05 0.2 03 180
o11| 08 | 04 | 03 | 04 | 04 | 03 | 04 | 07 03 03 180
912 | 14 | 07 | 04 | 05 | 05 | 03 | 05 | 07 0.5 04 180
913 21 [ 1 [ 04 | 06 | 08 | 05 | 06 | 08 0.7 05 180
914 | 33 [ 13 [ 05 | 07 | 12 | 07 | 07 | 09 11 0.6 180
9015 47 [ 18 [ 06 | 07 | 17 | 1 | 08 | 1 14, 0.6 180
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9:16 | 6.5 2.3 0.7 0.8 2.4 1.4 0.9 1.2 3.6 1.9 0.6 0 0 180
917 | 82 2.9 0.7 ,| 038 32 1.7 1 13 5 2.9 0.7 0 0 180
9:18 | 10.7 | 3.6 0.8 0.9 4.2 22 1.1 1.4 6.8 33 0.7 0 0 180
9:19 | 129 | 44 1 1 52 2.8 1.3 1.5 8.5 4.2 0.9 0 0 180
9:20 | 14.8 5.4 1.2 1.1 6.5 3.5 1.4 1.6 10.5 5.2 1 0 0 180
9:21 | 165 | 64 1.2 1.1 8 44 1.6 1.8 13.2 6.3 1 0 0 180
9:22 | 188 | 7.3 i 1.2 95 5.4 1.8 1.9 154 TR 1.1 0.1 0 180
9:23 | 202 | 83 1.8 1.4 11.1 6.5 2 2 18.3 8.6 L1 0.7 0 180
9:24 | 216 | 93 2 1.4 12.9 75 22 o0 20.9 9.7 2 0.9 0 180
9:25 | 22.8 | 10.3 22 1.5 14.6 8.8 24 24 22.4 10.9 13 1.8 0 180
026 | 23.7 | 112 | 23 1.5 16.4 10 2.6 2.4 25 12.1 1.3 3l 0.5 180
9:27 | 245 | 122 | 235 1.6 18.1 11.2 2.6 2.5 26.6 13 1.3 ChE, 0.4 180
9:28 | 255 | 13.2 | 2.8 1.7 19.8 12.2 21 2:6 27.8 14.3 1.3 43 0.4 180
9:29 | 26,6 | 142 | 3.1 1.8 21.5 13 2.8 2.7 28.3 T 1y 3.5 0.5 180
930 | 277 | 152 | 35 2 23 13.6 3 2.9 28.6 15.9 1.5 6.1 0.6 180
9:31 | 285 | 161 3.7 2 24.6 144 3 3 29 16.7 1.6 73 1.1 180
9:32 | 294 | 17.1 4.1 2.1 26 15.3 33 3.1 29.1 17.6 1.6 8.2 i 180
9:33 | 30 18 4.5 2.1 27.3 16.2 35 32 28.9 18.4 1.6 9.4 1.3 180
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9:52 | 406 | 344 | 11.9 5.1 48.7 | 34.9 8.1 6.7 331 26.5 0 3.8 26.3 1.6 0.3 0 180 _
I 0:53 | 41.1 | 359 | 127 m..u 49.6 | 36.6 8.2 6.8 328 |+ 27.1 0 42 25.4 0.4 0 0- | 180
9:54 | 419 | 373 | 13.2 5.6 503 | 378 8.7 7.1 333 28 0 4.5 26 0.8 0 0 180
9:55 | 42.8 | 38.7 | 13.7 5.8 50.3 | 389 9.5 7.3 389 28.8 0 4.7 28.1 23 0 0 180
9:56 | 439 | 404 | 144 6.1 50.2 40 12.3 7.8 34.1 299 0 4.9 29.3 35 0 0 180
9:57 | 446 | 419 | 149 6.5 50 41 12.6 8.1 33.8 30.9 0 8.3 293 4.5 0 0 180 M
9:58 | 453 | 43.1 | 154 6.9 50.1 | 41.8 14.4 8.6 324 31.6 0 55 30.5 e 0 0 180 @
9:59 | 459 | 442 | 158 T2 50.5 | 42.6 17 8.9 339 32.3 32 5.6 31.3 73 0 0 180 H
:Wo 46.3 45 16.3 7.4 513 | 435 18 9.3 36.6 32.8 11.7 5.5 31.3 8.8 0 0 180 |
:H“o 46.9 | 45.7 17 7.8 51.8 | 445 151 9.8 38.8 334 5 57 334 12 0.4 0 180
_M”o 474 | 46.5 | 17.7 8.1 522 | 452 13.8 11.3 40.1 34.1 2.4 58 335 12.6 0.4 0 180
_w“o 473 47 18.2 8.5 525 | 454 127 10.7 39.6 34.6 17 m.o. 349 12.8 1.3 0 180
10:0
A 472 | 47.5 | 18.6 8.8 52.8 | 453 12.8 10.8 36.6 353 0 6.3 34.8 12.6 1.8 0 180
10:0
4 5 47.3 48 18.9 9.2 33.1 44.8 13:1 11.2 349 36 0 6.6 34.6 12.4 22 0.1 180
10:0
ﬁ_ 6 474 | 48.6 | 19.5 I 533 | 44.1 13.3 11.6 34.8 36.3 0 7 337 o | 17 0 180 ,

49 il




00| 474 | 404 | 198 | 00 | 534 | 443 | 135 | 118 | 349 | 367 | 0 | 76 | 341 | 119 | 16 | o | 10|

Hm”o 481 | 506 | 204 | 103 | 536 | 457 | 158 | 123 | 382 | 374 | 0 | 76 | 353 | 141 | 2 | 05 |18 | |
mt 50| 404 | 524 | 21 | 106 | 535 | 475 | 22 | 128 |36 | 387 | o | 78 | 362 | 173 | 22 | 13 | 1s0
| :
m% :W.H 51| 546 | 21.7 | 111 | 532 | 496 | 279 | 137 | 384 | 402 | 0 | 81 | 351 | 213 | 1.8 | 13 | 180
|
wm 53 | s66 | 223 | 115 | 529 | s25 | 26 | 143 | 443 | 407 | L1 | 82 | 356 | 256 | 17 | 17 | 150 m_
| 7o |
b |, | 552587 229 | 119 | 529 | 548 | 357 | 149 | 44 | 427 | 0 | 88 | 363 | 30 | 2 | 21 | 180 |
i i
| 10:1 mw
| |5 | 569|604 | 233|123 | 536 | 574 | 377 | 153 | 433 | 447 | o | 92 | 361 | 315 | 1 | 13 |10 ]| |
| _mu 58.5 | 619 | 23.6 | 129 | 549 | 598 | 395 | 158 | 403 | 46 | 0 | 97 | 362 | 338 | 1.1 | 14 | 180
|

:w; 60.3 | 63.7 | 23.7 | 135 | 569 | 62 | 371 | 164 | 381 | 479 | 0 | 102 | 362 | 339 | o | o |1s0

:M”_ 623 | 66.1 | 24 | 14 | 587 | 642 | 345 | 169 | 374 | 498 | 0 | 105 | 373 | 351 | 0 | o | 180
| 101
| |7 | & | 687|245 | 146 | 603 | 663 | 355 | 174 | 333 | 512| 0 | 109 | 386 | 372 | 0 | 01 |10
| o
M“m g | 675|713 | 247 | 153 | 62 | 688 | 374 | 181 | 343 | 524 | 0 | 114 | 398 | 40 | 01 | 07 | 180

10:1
| 9 | 70 | 74| 25 | 158 | 638 | 712 | 372 | 189 | 361 | 541 | 0 | 121 | 402 | 426 | 04 | 08 | 180
|
_: = = *

50



| |92 723 | 765 | 255 | 163 | 659 | 736 | 367 | 195 | 391 | 548 | 0 | 124 | 421 | 467 | 09 | 1 | 180
__ il
| :““N 722 | 786 | 257 | 168 | 682 | 76 | 359 | 20 | 364 | 56 o | 127 | 465 | 532 | 22 | 25 | 180 | |
:ww 767 | 811 | 262 | 174 | 717 | 784 | 351 | 204 | 384 | 573 | o5 | 132 | 473 | 555 | 26 | 15 |180| |
. m
:w.m 83| 83 | 27 | 182 | 747 | 803 | 317 | 212 | 425 | 571 | 29 | 135 | 489 | 574 | 1.6 | 09 |180 | |
:w_b 798 | 844 | 276 | 187 | 774 | 818 | 20 | 217 | 517 | s61 | 52 | 136 | 508 | 588 | o | 06 |180| |
102 E
m_ 22| 811 | 857 | 281 | 191 | 803 | 828 | 286 | 221 | 473 | 575 | 09 | 14 | s34 | 598 | 0 | 02 |80 |
W_ :M.m 83 | 87 | 287 | 100 | 834 | 838 | 286 | 228 | 446 | 597 | 22 | 147 | 534 | 61 | o o |10 |
W. i
m _wum 839 | 88 | 205 | 205 | 857 | 841 | 293 | 235 | 414 | 622 | o | 153 | 543 | 622 | 05| o | 180 m
i |

il P
| |'9% | sas | 801 309 | 212 | 878 | 842 | 294 | 241 | 43 | 649 | 0 | 162 | 549 | 638 | 18 | 01 | 180
M 10:2
| |'%% |67 | 90 |314| 22 | 894 | 844 | 299 | 249 | 501 | 661 | 0 | 169 | 566 | 651 | 25 | 05 | 180
1031 g78 | 017 | 33 | 229 | 903 | 846 | 306 | 256 | 518 | 70 | 0 | 178 | 547 | 643 | 13 | 0 | 180
1991 887 | 936 | 348 | 236 | 911 | 851 | 306 | 264 | 504 | 746 | 0 | 186 | 522 | 658 | 07 [ 0 | 180
10:3
>3 | 906 | 954 | 367 | 24 |19 | 857 | 317 | 27 | 582 | 788 | 0 | 193 | 566 | 696 | 39 | 12 | 180




031 o17 | 97 | 381 | 242 | 923 | 86 | 309 | 278 | 653 | 811 | 11 | 20 | 5 | e85 | 52 | 22 | 180
0 | o2s | 984 | 394 | 249 | 929 | 865 | 311 | 284 | 672 | 84 | 0 | 206 | 599 | 137 | 76 | 31 | 180
93 | 937 1001 | 41 | 256 | 934 | 873 | 298 | 294 | 698 | 852 | 33 | 207 | 589 | 757 | 79 | 12 | 180
%3 | 945 | 1021 424 | 265 | 942 | 83 | 302 | 301 | 64 | 867 | 0 | 216 | s65 | 152 | 93 | 19 | 180
%% | 952 | 1041 | 441 | 27.4 | 951 | 889 | 309 | 307 | 648 | 868 | 0 | 25 | 532 | 739 | 94 | 03 | 180
‘%3 | 951 | 1058 | 455 | 28.1 | 959 | 896 | 311 | 316 | 668 | 865 | L1 | 233 | 529 | 754 | 122 | 04 | 180
03 1 951 |107.8 | 471 | 287 | 974 | 901 | 322 | 322 | 607 | 869 | 0 | 24 | s34 | 786 | 153 | 16 | 180
0% | 951 | 1099 | 492 | 296 | 987 | 909 | 33 | 328 | 662 | 876 | 0 | 25 | 534 | s2 | 184 16 | 1s0
041 951|121 | s2 | 302 [1005| 923 | 324 | 333 | 8 | 882 | 0 | 257 | 494 | 845 | 192 ] o | 180
941 97 |ma1| s3s | 311 |1022| 938 | 326 | 339 | 765 | 887 | 26 | 265 | 519 | 935 | 223 | o | 180
%% ) 986 | 1162 | 552 | 317 |1037| 96 | 308 | 345 | 857 | 884 | 81 | 262 | 535 | 1025 | 255| o | 180
%% 996 | 1186 | 567 | 323 |1056| 978 | 325 | 353 | 827 | 893 | 14 | 267 | 575 | use | 31 | 2 | 180
%% 11009 | 1205 | s0.1 | 331 | 1074 | 1001 | 349 | 359 | 835 | 952 | o | 278 | 541 | 125 | 352 11 | 180
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| 1941 103 | 1247 | 617 | 339 | 1097 | 1031 | 349 | 366 | 971 | 974 | L1 | 282 | 556 | 1343 | 386 | 04 | 180
| [ '19% 10431279 | 638 | 342 | 1119 | 1066 | 344 | 37.0 1034 | 98 | 51 | 284 | 546 | 1404 | 385 | 0 | 180 |
|
|| 5% 1057 | 1316 | 662 | 349 | 1143 | 1098 | 378 | 379 | 1051 [ 1073 | 0 | 204 | 571 | 1549 | 438 | 04 | 180
E
| 0% 11078 | 1355 | 686 | 357 | 1171 | 1141 | 388 | 384 | 979 [ 152 | 0 | 306 | s61 | 1659 | 473 | 12 | 180
107 1 1109 | 1397 | 706 | 368 |1206| 119 | 409 | 30 | 1101|195 | o | 316 | s5s | 177 | 51| 03 | 180
0142|1442 | 22 | 375 | 1244 | 1248 | 411 | 309 | 1239 | 1220 11 | 319 | 558 | 1759 [ 532 | o | 180
19511182 | 1489 | 744 | 386 1284 | 1321 | 437 | 41 | 1274 [ 1281 | 12 | 33 | 529 | 1795 | 56 | o | 1g0
0% 11213 | 1539 | 768 | 395 | 1334 | 1445 | 423 | 415 | 1453 [ 1317 | 83 | 3.1 | 539 | 1845 | 60 | o | 180
%7 | 1244 | 1585 | 797 | 402 1393 | 1576 | 41 | 427 [ 1675 | 1363 | 1 | 332 | 619 | 1909 | 65 | 0 | 180
"% 11273 | 1625 | 831 | 407 | 1458 | 1693 | 413 | 434 [ 1851 | 142 | 94 | 335 | 648 | 1961 | 719 | 0 | 180
1% 11326 1663 | 859 | 418 | 153 | 1839 | 458 | 443 | 1812 | 1514 | 24 | 346 | 643 2013 [ 794 | 0 | 180
9% 11375 | 1699 | 889 | 431 | 161 | 2034 | 485 | 451 | 182 | 1641 | 0 | 363 | 645 | 2034 |845| 0 | 180
:Mu 141.9 | 1726 | 91.5 | 441 |166.7 | 2129 | 509 | 459 | 1772 | 178 | 0 | 377 | 712 | 2042 | 898 | o | 180
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HM& 146.7 | 174.7 | 93.9 45 173.1 | 2149 | 523 46.8 | 166.8 | 195.5 39.1 786 | 206.8 | 98.7 2.9 180
11:0 105.

0 152.3 | 176.1 | 97.94] 45.7 | 180.3 | 218.2 | 342 47.6 | 189.6 | 212.7 39.8 81.4 203 3 1.3 180
11:0 108.

1 1583 | 177.3 | 100.1 | 46.8 188 | 187.8 | 55.1 48.5 | 199.1 | 229.2 41.3 84.8 | 199.2 9 0 180
11:0 111.

2 163.7 | 177.9 NSNS 205.9 | 455.2 | 65 49.5 | 2003 | 2449 42 88.8 | 200.8 1 0 180
11:0 115,

3 166.7 | 178.4 | 104.9 | 48.7 | 220.5 | 164.1 | 569 50.5 184 | 258.8 432 953 | 201.7 5 0.9 180
11:0 114.

4 1724 | 179.3 | 106.3 | 49.5 | 231.3 | 165.8 | 57.7 51.6 | 2004 | 270.2 44.1 98 194.7 9 0 180
11:0 1%

5 1804 | 1804 | 107.7 | 504 | 239.5 | 1664 | 585 52.6 195 2778 45.1 | 102.1 | 1934 3 0 180
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9:54 ke

9:59 15

10:04 15

10:09 135

10:14 16

16:19 16

10:24 16

10:29 17

10:34 17

10:39 16

10:44 16

10:49 16

10:54 16

10:59 16

11:04 16
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X. PO BIEN LU'C CAN GIU CUA MAU THU

3.1

0.08

.06

0.04

G022

Biéu 46 bién dang clla mau thir

9:04 §
3:08 |
o3 4 h..‘h
8116
G220
S:24
185:20
10:32
11:04
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9:26

0.03

9:28

0.04

9:30

0.04

9:32

0.05

9:34

0.05

9:36

0.05

9:38

0.05

9:40

0.06

9:42

0.06

9:44

0.06

9:46

0.06

9:48

0.07

9:50

0.07

9:52

0.08

9:54

0.09

9:56

0.09

9:58

0.09

10:00

0.09

10:02

0.1

10:04

0.1

10:06

0.11

10:08
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0.16
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X1 QUAN SAT THU' NGHIEM

[ Thoi
gian | Bidy hign Hinh dnh
(phit)

9:05

Mau thir

220 | wivih Shsim

,‘ﬁ%ﬁ- g
Phan Ong ngoai 19, thoi diém thir nghiém duge 15 phit
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9:30

Ta1 phut thi 25 tién hanh chu ky 1, , m& nhanh thoat vong tranh quat
va sau d6 dong van cén trong khi van dé quat & ché do chay dé kidm

9:32

Méu thir
binh thuong,
khong xuit
hi¢n ngon
lira hay céc
bién dang
quan sat
dugc bang
mit thuong

tra tinh todn ven clia cum dng ngodi 10 thunghlem

Quan sat miu chu dong van hut 1an 1, thoi diém sau khi d(’m van
2 phut




9:35

Sau 5 phut quan sét thir nghiém tinh toan ven ctia mau thir, tién hanh
dong van nhanh thoat vong tranh quat va m& van can, quan sat lugng

9:50

MAu thir
binh thudng,
khéi van
thoat ra tir
bé mat

khoi van duy tri, mau thit vin duy tri tinh toan ven. K&t thtic chu ki 1
: S TN T — e ]
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10:00

i
]
#
&t

Tai phat thir 55 tién hanh chu ky 2, mo nhénh thodt vong trénh quat
va sau d6 déng van can trong khi van dé quat ¢ che do chay dé kiém

i 10:02

Mau thir
binh thudng,
khong xuft
hién ngon
lira hay céc
bién dang
quan sat
dugc bang
mét thuong

tra tinh toan ven ctia cum ong ngoai 10 thir nghiém

Quan sat mau chu ky dong van ht 1an 2, thai diém sau khi dong van
2 phut
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10:05

Sau 5 phiit quan st thir nghiém tinh toan ven cia mAu thir, tién hanh
dong van nhanh thoat vong tranh quat va m& van céan, quan séat lugng

10:07

Mau thir
binh thudng

khoi van duy tri, miu thir vn duy tri tinh toan ven. Két thic chu ki 2
: T iamin=s =




I Méu thir
binh thudng,
10:20 | khéi van R
tho4t ra tir
L bé mit
10:30
Tai phut thi 85 tién hanh chu ky 3, mé nhanh thoat vong tranh quat
va sau d6 dong van can trong khi vin dé quat & ché d¢ chay dé kidm
tra tinh toan ven ctia cum 6ng ngoai 16 thir nghiém :
Mau thir
‘ binh thudng,
khong xuit
hién ngon
10:32 | Iita hay cac
bién dang
quan sat
dugc bang
mét thudng : e s = S :
Quan sat mau chu ky dong van hit 1an 3, thoi diém sau khi dong van
2 phut
1aTh
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10:35

Sau 5 phut qun sat thir nghim tinh toan Ven clia mau thir, tién hanh
dong van nhanh thoat vong | tranh quat va m& van can, quan sat lrgng

khoi van duy ti, mau thir van duy tri tinh toan ven. Ket thuc chu k1 3

Xuét hién
ngon lira tai
phéan mit
bich

10:48

11:00

- ‘:E
5
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va sau d6 dong van can trong khi van dé quat ¢ ché do chay dé kiém

11:02

Mau thir
binh thuong

tra tinh toan ven ciia cum 6ng ngodi 10 thir nghi

11:02

Lira trén
phan mit
bich va gén
mit bich

Quan sit mAu chu déng van hiit 14n 4, thoi diém sau khi dong van
2 phut




T T O A T W S S PN G TR

Sau 5 phut quan sat thir nghiém tinh todn ven ciia mau thi, tién hanh
dong van nhanh thoat vong tranh quat va mé van can, quan sat luong

10:05
Maiu dat gici
10:06 | han chiu Iira

120 phat

khoi van duy tri, m;"l thir van du tinh toan ven. I_(ét thac chu ki 4




XIL KET QUA THU NGHIEM

Cin ctr vao ISO 6944-1:2008, cac phép do tinh todn ven cua mau thir
Tinh toan ven phai dwoc tien hanh bang miéng dém bong hodc dung cu do khe hd,
sao cho phi hgp v6i vi tri cia khe

DPém bong khong bét chay

Kiém tra tinh toan Phat 120 :
ven Khong xuét hién khe hé

Tai thoi diém két thiic phat thi 120, hién thi nhiét d trung binh cta

Tinh céch nhiét mau thir khéng vugt qua ngudng gidi han 1a 140°C, hién thi nhiét do
* gia ting lon nhat clia mau thir khong vuot qua ngudng gioi han 1a 180

°C. Vi vy méu thit khong mét tinh céch nhiét.

Cin cir vao tiéu chuin ISO 6944-1:2008 va TCVN 9311-1:2012 tai

thoi diém thir nghiém, mau thir nghiém 0 6ng gi6 hut khéi ngén chéy cua

Két ludn Lién danh Cong ty TNHH Maku Protec Viét Nam — Cong ty TNHH
San xuét, thuong mai va xay l3p Kaiyo Viét Nam dat gi6i han chiu ltra
120 phut (E1120).

Bao cdo nay mé ta cac chi tiét két chu, didu kién thir nghiém va két qua
dat dugc khi mot cAu kién xdy dung dugc thie nghlem theo trinh tu Xac
dinh trong tiéu chudn nay. Bat ky sai 1éch dang k& nao vé kich c&, chi
tiét két cu, tai trong, Uing sudt, cac diéu kién tai bién hodc canh mép
ddu c6 thé 1am vo hiu hod két qua thit nghiém

Luuy
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