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TOM TAT: Khéi 1a mét trong nhitng yéu t6 nguy hiém trong céc su cb chay cong trinh, khong chi gay
suy giam tdm nhin ma con anh hudng nghiém trong dén kha niang ho hap va an toan sinh mang. Panh gia
dinh luong muc do sinh khoi cia vat liéu xay dung thong qua cic phuong phap thir nghiém chuin héa
qudc té 1a co sé quan trong trong kiém dinh va lua chon vat li¢u cd tinh an toan chay cao. Bai bao né\y
trinh bay phan tich va so sanh chi tiét gilta mot s6 phu’(mg phap thir nghiém mic d¢ sinh khoi phd bién
theo cac hé tiéu chuan ISO, ASTM va EN. Cac tleu chuan nay duoc danh gla trén co sd nguyén ly hoat
dong, diéu kién d6t mau, kich thude mau, thong s6 do luong (mat do khoi, tdc do sinh khoi...), tinh dai
dién cho cac kich ban chay va kha nang tai lap két qua. Bang tong hop so sanh chi tiét gitip hinh thanh cai
nhin toan dién vé wu nhuoc diém cua timg phuong phap va hd trg lwa chon phuong phap thir phit hop voi
muc tiéu danh gia vat liéu xay dung.

TU KHOA: Sinh khoi, mat d6 khoi, vat lidu xay dung, an toan chay, thir nghiém chuén hoa.

ABSTRACT: Smoke is among the most critical hazards in building fires, severely impairing visibility and
threatening life safety through toxicity and respiratory incapacitation. Quantitative assessment of smoke
generation using internationally standardized test methods is essential for selecting fire-safe construction
materials. This paper presents a detailed analysis and comparison of several widely used smoke emission
test methods under 1SO, ASTM and EN systems. These standards are evaluated based on test principles,
combustion conditions, specimen size, measurement parameters (optical density, smoke production rate,
etc.), real-fire representativeness, and result repeatability. A comprehensive comparative matrix is
provided to offer a holistic understanding of the strengths and limitations of each method, supporting
effective method selection in the evaluation of construction materials.

KEYWORDS: Smoke production, optical density, construction materials, fire safety, standardized testing.
1. GIOI THIEU phu thudc vao nhiéu yéu t6 nhu loai vat lidu, diéu
kién chay (nhiét do, thong gid) va giai doan chay.
Dic tinh sinh khoi cua vat liéu déng vai tro quyét
dinh trong viéc hinh thanh méi truong nguy hiém

Trong cac vu chay cong trinh, khoi dugc xac
dinh 14 nguyén nhan hang dau gy tir vong, chiém
ty 18 1én dén 60-80% téng s nan nhan, chu yéu do ) ) )
mt kha nang ho hip, ngd doc khi CO, HCN va khi xdy ra chéy, dac biét la tr01'1g cac khong gian
suy giam tim nhin dan dén hoang loan hoic cham k.1'n. Do d.é’ kiém sodt va dé‘nh glfé, Chﬁ,lh xéc chi so
tré trong qua trinh thoat nan [1][2]. Trong khi nhiét sinh kh.é,l tr,é thanh yéu céu thiét yéu’ .tron.g quy
d6 holic ngon lira ¢6 thé duoc cb lap béi cdu kién trinh thict ké an toan chay khong chi doi Yél cé.ng
chiu ltra, cdu kién ngan chay nhu ctra, vach,... thi trinh xdy dyng ma con cho cac phuong tién g?ﬁio
khoi lai lan truyén nhanh, thim nhdp vdo cdc thong nhu tau bay, toa xe Itra va khoang tau bién
khong gian khong chay va anh huong truc tiép @én (D161
con nguoi. Theo dinh nghia néu trong ISO Hién nay, c6 nhiéu phuong phap thur nghlem
13943:2017[3], “khéi” 1a tap hop céc hat rén hoic mirc d0 sinh khoi da duge tiéu chuin héa trén thé
gi6i, thuoc hé théng ISO (ISO 5659-2:2017, ISO
5660-1:2015, ISO 9239-1:2025, ISO 9705-1:2016),

long, c6 thé kém theo khi, dugc sinh ra tir sy chay
hodc phan hiy nhiét. Tinh chit va mat do cua khoi
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ASTM (ASTM E662-21ael, ASTM E1354-25,
ASTM EB4-24), va EN (EN 13823:2020+A1 2022).
Tuy nhién, mdi phuong phép thir nghiém dugc phat
trién cho mot muc tiéu riéng, c¢6 nguyén ly do luong,
cdu hinh thiét bi va diéu kién dot mau khéc nhau.
Diédu nay dan dén sy khac biét 16n vé két qua thir
nghiém gitra cac tiéu chun, lam phét sinh thach thiic
trong viéc so sanh dit liéu, lya chon vat liéu hoac xay
dung quy chuin 4p dung théng nhét cho nhidu ving
lanh tho.

Bai bdo nay nhim phén tich va so sanh dic
diém cua mot s6 phuong phap thir nghiém dién
hinh theo céc h¢ tiéu chuan ISO, ASTM va EN dé
xac dinh mirc d¢ sinh khdi, trén co s¢ danh gia cac
yéu t: diéu kién thir, co ché ddt chay, tham sb do
ludng, kha nang mo phong thyc té va do lap lai cua
két qua. Bai viét khong tap trung vao img dung mo
hinh héa hay thiét ké hé théng k¥ thuat, ma nhén
manh vao géc nhin so sanh ly thuyét gitra cac tiéu
chuén thir nghiém.

2.CO SO LY THUYET VE SINH KHOI

Sinh khéi 1a qua trinh hinh thanh cac hat rin
hoac long lo lung trong khong khi, dugc tao ra
trong qua trinh chay khong hoan toan hoac phéan
hiy nhiét cua vat liéu hitu co. Péc tinh sinh khoéi
cua mot vat liéu phu thudc vao nhiéu yéu t6 nhu:
thanh phén héa hoc, ciu tric hinh hoc, tdc do gia
nhiét, mirc d6 cung cap oxy va diéu kién ddt (chay
am 1, chay c6 ngon ltra, chay theo bé mat hay toan
phan) [7]. Do d¢, viéc danh gia mirc do sinh khéi
can dugc thuc hién dudi diéu kién tiéu chuan héa
nham bao dam tinh lap lai va so sanh dugc gitta
cac vat li¢u khac nhau.

Céc dai lugng duoc su dung phé bién dé dinh
lwong mirc d6 sinh khoi gdm:

+ Méat do quang hoc dic trung - Specific
Optical Density (Ds): Do mirc suy giam anh sang
do khoi gdy ra trong budng thir, theo don vi khong
c¢6 thir nguyén, duoc tinh tir phan tram truyén sang
theo cong thurc logarit [8].

+ Toc d9 sinh khéi - Smoke Production Rate
(SPR): luu Iugng khoi sinh ra theo thoi gian, do
bang dién tich suy giam 4nh sang do khoi trong
dng dan khi thai, don vi 1a m?/s.

+ Tong lwong khéi sinh ra - Total Smoke
Release (TSR): Téng tich 1y lugng khoéi phat ra
trong sudt thoi gian thir nghiém, don vi 1a m?/m2.

+ Tbc d sinh khoéi - Rate of smoke release
(RSR): Téc d6 phat thai khoi theo dién tich mau
thir, don vi 1a (m?/s)/m>.

Trong cac phép thtr danh gid déc tinh sinh khoi
cua vat li¢u, nguyén ly do quang hoc dugc ap dung
nham xac dinh muc do suy giam anh sang do khoi
gy ra. Hé théng do str dung chum sang don sic
truyén qua budng thir, va lugng anh sang bi hap
thu hodc tan xa boi khdi duge ghi nhan bé’mg cam
bién quang hoc. Trong cic phép thir ISO 5659-2
va ASTM E662 chum sang duoc chiéu theo
phuong thing dung tir dinh budng xudng day,
xuyén qua cot khoi tich tu trong budng kin, dé do
mat do khéi quang hoc (Ds) theo thoi gian. Trong
khi d6, ISO 5660-1 sit dung mo-dun do khdi tich
hop trong thiét bi Cone Calorimeter, trong d6
chum laser truyén qua dong khi thai trong éng dan
nam ngang va dugc do béng cam bién dat ddi dién,
theo nguyén ly tuong tu nhung trong cau hinh
dong khi dong hoc [9].

Mot vén dé quan trong trong do mirc do sinh
khoi 12 mdi lién hé gitra diéu kién thir nghiém va
kich ban chay thyc té. Cac tiéu chuan thir nghiém
khac nhau dua ra diéu kién d6t mau khong dong
nhét: 1SO 5659-2 va ASTM E662 thuc hién trong
budng kin, v6i thong gi6 cudng buc rat thap nham
tai hién didu kién chay am i hodc chay thiéu oxy;
ISO 5660-1 va ASTM E1354 (v6i module do khoi)
cho phép kiém soat luu lwong khong khi va mé
phong thong gié tw nhién hodc cudng buc c6 kiém
soat; ISO 9239-1 danh gia qua trinh chay lan theo
bé mit san dudi dong nhiét btrc xa va c6 dong khi
ngang; trong khi EN 13823 va ISO 9705 m6 phong
diéu kién chay thuc & quy mé trung binh va 16n, c6
dong khi ddi luu va thoat khéi nhu trong thuc té
cong trinh [10][11][12]. Céc yéu td nhu thong gio,
céu hinh d6t va quy mé mau déu anh huong déng
ké dén qua trinh phan hiy nhiét, sy hinh thanh hat
khoi va tbe do phat tan cua chung.

Do d6, viéc so sanh cac phuong phéap thu
nghiém sinh khoi can duoc thuc hién dya trén hiéu
biét & rang vé co ché chdy - sinh khoi, hé do
luong quang hoc va muc d6 dai dién cua diéu kién
thir so voi thuc té. Pay 13 co so dé danh gia su phu
hop cta tung phuong phap véi myc ti€u st dung
va yéu cdu ky thuat cu thé trong kiém dinh vat liéu
hoic xdy dung quy chuan.

3. CAC PHUONG PHAP THU NGHIEM

Céac phuong phap thu nghiém mtc do sinh
khéi (sau day goi la “phuong phap”) dugc st dung
hién nay rat da dang, phan anh dic thu cua ting
linh vuc (mg dung va muc tiéu danh gia. Phan nay
s€ trinh bay ndi dung cac phuong phap tht theo
nhém tiéu chudn qudc té chinh trong cac linh vuc
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xdy dung dan dung, giao thong duong sit, hang
khong va hang hai.

3.1. Phuong phap ISO 5659-2

Tiéu chuan ISO 5659-2 quy dinh phuong phap
thir nghiém nham danh gid muc do sinh khoi cua
vat liéu khi bi nung nong trong moi truong kin.
Mau thir ¢6 kich thuéc 75 x 75 mm, chidu day
khéng vuot qua 25 mm, duoc dat nim ngang bén
dudi bg phan gia nhiét hinh non cut, cé thé két hop
v6i ngon ltra mdi st dung khi propane [8]. Phép
thtr dugc thuc hién vdi hai mic bac xa nhiét: 25
kW/m? va 50 kW/m?2, duéi hai diéu kién: ¢6 ngon
lira mdi (flaming mode) va khong c6 ngon lira mdi
(non-flaming mode), nhdm mo phong cac muc do
chay khac nhau cua vat li¢u. Khéi sinh ra dugc tich
tu trong budng kin (Smoke Density Chamber) va
dugc do bang hé thdng quang hoc theo nguyén ly
suy giam anh sang truyén thang dung tir dinh
xudng day budng, thong qua ngudn sang don sic
va cam bién thu sang, dé xac dinh mat do khoi
quang hoc (Ds) theo thoi gian.

DPai lugng chinh thu dugc 1a Mat d6 quang hoc
dic trung (Specific Optical Density - D) va Tong
mat d6 quang hoc (Dm). Vi budng thir khong c6
thong gid, két qua phan anh dic tinh sinh khoi
trong diéu kién chay kin va thiéu oxy.

Phép thu theo ISO 5659-2 giup dinh lugng
muc do sinh khéi cua vat li¢u, phuc vu cho:

+ Lua chon vat liéu trong xay dung, giao
thong, hang khong, duong sit.

+ Tuén thu cac quy dinh v& an toan chay, nhu
tiéu chuén EN 45545-2 cho nganh duong sit.

+ So sanh dac tinh sinh khoi cua cac vat li¢u trong
diéu kién chay c6 ngon lira va khong cé ngon lira.

+ Ap dung chu yéu cho cac vat liéu, san phém,
vat liéu téng hop (composite) hodc cac cum vét
lidu lap rap co chiéu day khong qua 25 mm.

+ Str dung trong hoat dong nghién cuu, ching
nhan san phiam va xét duyét tiéu chuin & nhing
linh vuc ma khoi ¢ thé anh huong dén sinh mang
con nguoi.

3.2 Phuong phap ASTM E662

Tiéu chuin ASTM E662 quy dinh phuong
phap thir nghiém nhim xac dinh mat do khoi
quang hoc cua vat li¢u ran khi bi nung nong hoac
d6t chay trong méi truong kin. Phép thir duge thuc
hién trong budng khoi kin (Smoke Density
Chamber) [13], twong ty nhu cdu hinh cua tiéu
chuan ISO 5659-2, nhung st dung hé thong do
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quang hoc voi chum sang truyén theo phuwong
thang dimg tir ddy 1én dinh budng thir. Mau vat
lidu cé kich thudc tiéu chuin duoc dit theo
phuong dung va chiu tac dong cta ngudn nhiét tir
bd gia nhiét di¢n tré hodc ngon ltra khi propane,
nhim md phong hai trang thai chay: chay am i
(non-flaming) va chay ngon Iua (flaming).

Phuong phap ASTM E662 yéu ciu thoi gian
thir nghiém kéo dai 20 phut trong budng khoi kin,
dai hon so voi ISO 5659-2 (10 phut). Tuy nhién,
gi4 tri do trong yéu trong ASTM E662 dugc 14y tai
cac mbc som nhur 1,5 phat va 4 phit, phan anh kha
nang sinh khoi trong giai doan dau chay. Dic biét,
méc VOF4 - tice téng mat d¢ khoi thu dugc trong
vong 4 phut dau - 1a mot chi sé ky thuat quan
trong, phan 4anh rii ro mat tim nhin va anh huong
h6 hép trong giai doan so tan ban dau. Pidu nay
giap danh gia nhanh tinh an toan cua vat liéu khi
bat ddu chay, dic biét thiét yéu ddi véi thiét ké
cabin may bay, tau dién ngdm va cac phuong tién
giao thong kin, noi phan ting trong vai phut dau 1a
quyét dinh séng con.

Mic du phuong phap nay co gia tri thuc tién
trong viéc danh gid nhanh déc tinh sinh khdi cua
vat liéu, nhung do moéi truong thtr nghiém khong
c¢6 thong gi6 cudng birc, nén khong phan anh day
du cac didu kién chay thyc té, dic biét 1a vé dong
hoc khéi va phén tan khi dgc trong khong gian md.

3.3. Phuong phap ISO 5660-1

Tiéu chuan ISO 5660-1:2015 quy dinh phuong
phap thir nghiém danh gia tdc d6 giai phong nhiét
(HRR - Heat Release Rate), mic d0 sinh khoi
dong hoc (SPR - Smoke Production Rate), t(A)cv do
phat thai khoi (RSR - Rate of Smoke release), tong
luong khéi sinh ra (TSR - Total Smoke release) va
ty 1& mat khoi lwong cuia vt liéu khi tiép xtc voi
ngudn nhiét birc xa trong diéu kién kiém soat. Phép
thtr duoc thuc hién béng thiét bi Cone Calorimeter
[15], trong d6 mau thtr dugc ddt nim ngang va
chiu tac dong badi nguén nhiét b&c xa tir 10 dén 75
kW/m? (tiy loai vat liéu), phd bién 1a cip 50
kW/m?, kém theo ngon lira bd sung. Cac thong sd
do duoc bao gom:

+ Thoi gian bét chay (Time to Ignition);

+ Tdc do giai phong nhiét tic thoi va trung
binh (HRR, ARHE, MARHE);

+ Tbc d6 sinh khoi (SPR) va Téng luong khoi
(TSR);

+ Ty 18 mat khdi luong (Mass Loss Rate);

+ Do che khuat anh sang (Smoke Obscuration).
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Muc dich chinh cua phuong phép ISO 5660-1
la danh gia sy lam viéc khi chay cuia vat li¢u trong
di€u kién thong gio co kiém soat va phuc vu phan
loai vat li€u theo yéu cau an toan chay trong cac
linh vuc nhu:

+ Giao thong van tai (tau dién ngam, tau hoa,
may bay, 0 t0)

+ Xay dung cong trinh cong cong;

+ Thiét ké noi thit va vat liéu phu;

+ Cung cép dir liu diu vao cho md phong
chay k¥ thuat s6 va nghién ctru hoc thuat.

+ HO trg danh gia tuén thu cac quy dinh qubc
te, vi du nhu EN 45545-2 trong nganh duong sat
chau Au.

3.4. Phuong phap ASTM E1354 - Cone Calorimeter
with Integrated Smoke Measurement

Tiéu chudn ASTM EI1354 [14] quy dinh
phuong phap thir nghiém theo tiéu chuin ciua Hoa
Ky, sir dung thiét bi Cone Calorimeter twong
duong vai ISO 5660-1 dé danh gia dic tinh phan
tmg chay cta vat liéu dudi tic dong cua ngudn
nhiét birc xa c6 kiém soat va trong diéu kién thong
gi6 ¢o kiém soat.

Phuong phiap ASTM E1354 duoc phét trién
nham phuc vu cac muc dich:

+ DPénh gia hiéu suit chay cua vat liu trong
nghién ctru va phat trién san phat trién san pham.

+ Cung cip dir liéu dau vao cho mo phong chay
(fire modelling) va phéan tich nguy co chay lan.

+ So sanh va xép hang vat liéu theo kha ning
sinh nhiét va sinh khoi.

+ Chiing nhan tuén thu quy dinh k¥ thuat trong
cac hé thong tiéu chuén nhu NFPA, FAA hoic tiéu
chuén ndi bd cua nha san xuét.

3.5 Phuong phap ASTM E84 - Surface Burning
Characteristics in Tunnel Test

Tiéu chuan ASTM ES84, con goi l1a Steiner
Tunnel Test [15] quy dinh phuong phap thu tiéu
chuén nham danh gia déc tinh chay bé mit cua vat
liéu xay dung, dac biét la cac vat li€u hoan thién
ndi that nhu vach ngan, tran, tuong va vat li¢u
trang tri.

Muc dich chinh ctia phép thir 1a xac dinh kha
nang lan truyén ngon lira va murc d6 sinh khéi ctia
vat liéu khi bi chdy trong diéu kién thong gi6
cudng bic, mo phong méi truong hanh lang kin.

Trong qua trinh thir nghiém, mau vat liéu c6
kich thudc khoang 508 mm x 7,3 m dwoc gin trén
trdn ciia mot 6ng dan dai (Steiner Tunnel). Ngon

lira tir hai dau dét dugc duy tri trong 10 phiit, trong
khi hé théng do quang hoc ghi nhén:

+ Chi s6 lan truyén lia (FSI - Flame Spread
Index): phan anh tdc do va khoang cach ngon lira
lan trén bé mit vat liéu

+ Chi s sinh khoi (SDI - Smoke Developed
Index): do lugng khdi phat sinh thong qua mtc do
suy giam 4nh sang, voi thang do tir 0 dén 450

Ung dung chinh ctia phuong phap ASTM
E84 gém:

+ Phan loai vt lidu theo kha nang chéng chay:
Class A (FSI 0 — 25), Class B (FSI 26 — 75), Class
C (FSI 76 —200)

+ Pap mg yéu ciu cua cac bd quy chudn xay
dung nhu NFPA 101, IBC, UL 723.

+ Hb trg thiét ké an toan chdy trong cic cong
trinh cong cong, hanh lang thoat hiém, bénh vién,
truong hoc.

+ Phuc vu nghién ctru va phat trién vét liéu
moi o tinh ning chdng chay cao.

+ Cung cap dir liéu k¥ thuat dé ching nhén san
pham hodc kiém tra chét lugong noi tht.

3.6. Phuong phap EN 13823 - Single Burning
Item (SBI) Test

Tiéu chudn EN 13823, con goi la Single
Burning Item (SBI) test [11], quy dinh phuong
phap thir nghiém bt budc trong hé thong phan loai
phan g chay cia vat liéu xay dung theo ti€u
chuan chau Au EN 13501-1 [16].

Muc tiéu chinh cua phép thur 1a danh gia hanh vi
chdy cua vat li¢u khi bi tac dong boi mot ngudn chay
don, md phong tinh hudng thuc t& nhu mot vat dé
chay (vi du: bd gidy rac) bt lira & goc tuong.

Trong thir nghiém, mau vat liéu c6 kich thudc
16n khoang 1500 x 1000 mm dugc dung dung theo
céu hinh goéc tuong. Mot ngon lira ¢ cong suét
30 kW dugc dat tai goc giao gitta hai mat mau, duy
tri trong 20 phat. Hé thong do ludng s& ghi nhan
céc thong sb:

+ Tong luong khéi sinh ra (TSP - Total Smoke
Production).

+ Téc do phat trién khoi (SMOGRA - Smoke
Growth Rate).

+ Téng luong nhiét giai phong (THR - Total
Heat Release).

+ Téc d6 phat trién chiay (FIGRA - Fire
Growth Rate).

+ Hién tuong giot chay va lan truyén ngon lira
ngang (Droplets and lateral spread).
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Két qua thir nghiém duoc sir dung dé phan loai
vt liéu theo cac cép d6 nguy hiém chay:

+ B, C, D...: phan anh muc d6 chay tir thap
dén cao.

+ 51, 82, s3: biéu thi mic d6 sinh khoi tir thap
dén cao.

+ do, dl, d2: biéu thi sy xuit hién cua giot
chay hodc hat chdy.

Phuong phap EN 13823 déng vai tro trung tam
trong hé thong Euroclass, gitp cic nha san xuét
chung nhan san phim, dip tng yéu ciu CE-
marking, va h tro thiét ké an toan chéy trong cac
cong trinh xdy dung hién dai. CE-marking
(Conformité Européenne) 14 mot dau hiéu ching
nhan cho thay san pham dap ng day du cac yéu
cau vé an toan, strc khoe va bao vé moi truong theo
quy dinh cia Lién minh chau Au (EU). Pay la diéu
kién bit budc dé san pham dugc phép luu hanh
trong Khu vyc Kinh té chau Au (EEA).

3.7. Phuwong phap ISO 9239-1 — Radiant Panel
Test for Floorings

Tiéu chuan ISO 9239-1, con goi 1a Flooring
Radiant Panel Test, quy dinh phuong phap thu
nghiém danh gia kha ning lan truyén lira va sinh
khoéi cua vat liéu lat san khi chiu tac dong cuia
ngudn nhiét birc xa [10].

Muc tiéu chinh ctia phép thir nham xac dinh:

+ Chi s6 dong nhiét t6i han (CRF — Critical
Radiant Flux): phan anh kha nang duy tri chdy lan
cua vat liéu.

+ Murc d6 sinh khoi: do thong qua cuong do
anh sang xuyén qua khoi trong 6ng thoat khi.

Trong thir nghiém, mau vat liéu c6 kich thudc
khoang 1050 x 230 mm, dugc dit nim ngang dudi
mot tim burc xa nghiéng 30°, tao ra gradient nhiét
tr 1,1 dén 10,9 kW/m?. Mot ngon lira mdi nhod
duoc dat ¢ dau mau dé kich hoat qua trinh chay.
Hé théng do s& ghi nhan:

+ Khoang céach lan truyén ngon lira theo thoi gian

+ Cudng d6 4anh sang suy giam do khéi dé tinh
toan murc d0 sinh khoéi

Két qua thir nghiém dugc st dung dé phan loai
vat liéu lat san theo hé théng Euroclass EN 13501-
1, gdm:

+ A2fl, Bfl, Cfl, Dfl.... phan anh kha nang
chéng chay.

+ 51, 52, s3: biéu thi mirc d6 sinh khoi tir thap
dén cao.
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Phuong phap ISO 9239-1 duoc 4p dung rong
rdi cho moi loai vat liéu lat san nhu gd, cao su,
nhya, tham dét, va vat liéu phui composite. Day 1a
tiéu chudn bét budc dé san phdm duoc CE-marking
va luu hanh tai thi truong chau Au.

3.8 Phuong phap ISO 9705 — Full-Scale Room
Corner Fire Test

Tiéu chuin ISO 9705, con goi la Full-scale
Room Corner Test, la phuong phap thu nghi¢ém
quy md ddy du nhim danh gia toan dién qué trinh
chay va sinh khoi cua vét li¢u hoan thién tuong va
tran [12] trong diéu kién gia 1ap thuc té.

Muc ti€u chinh cta phép thu 12 mé phong tinh
hudng chay khoi phat tir mot ngudn nhiét tai goc
phong, nhim kiém tra kha ning lan truyén ngon
Ira, sinh nhiét va phat sinh khoi cua vat li¢u trong
moi truong kin co thong gid.

Trong thtr nghiém, vat liéu duoc lép dat phua
kin ba mat tuong va tran ciia mot phong thir tiéu
chudn c6 kich thudc khoang 2,4 x 3,6 x 2,4 m.
Ngudn chay duoc dat tai goc giao giita hai mit
tuong, véi cong sudt tang dan tr 100 kW dén 300
kW trong vong 20 phut.

Hé théng do luong ghi nhan cac thong s
quan trong;:

+ HRR (Heat Release Rate) - toc do giai phong
nhiét.

+ SPR (Smoke Production Rate) - tc d sinh
khoi.

+ TSR (Total Smoke Release) - tong luong
khoi sinh ra.

+ Thoi gian mat tim nhin (obscuration time) -
phan anh mirc d6 nguy hiém do khoi.

Ung dung ciia phuong phap ISO 9705 gom:

+ Nghién ctru chuyén sau vé tung xur chay cua
vat liéu hoan thién noi that.

+ Hiéu chinh va xac thuc mé hinh chay CFD
(Computational Fluid Dynamics).

+ Panh gia nguy co chay lan va anh huong dén
tam nhin trong cac khong gian kin.

+ Phan tich dit liéu thuc nghiém dé hd trg thiét
ké an toan chay va kiém dinh san pham.

4. PHAN TiCH VA SO SANH CAC PHEP THU

4.1. Phin tich va so sanh cac phép thir (xem
Béang 1)

M&i phuong phap thir nghiém sinh khéi déu c6
pham vi 4p dung, c4u hinh thiét bi, diéu kién dét va
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chi tiéu danh gia khac nhau. Viéc phan tich va so
sanh gitra cac phép thu can dugc dat trong bbi canh
muc tiéu ung dung (thiét ké mé phong, danh gia
nguy hiém chdy, phan loai vat liéu...) va didu kién
chay dac trung ma phép thu mo phong...

4.2. Do dai dién va kha ning ing dung mo hinh

+ ISO 5659-2 va ASTM E662 1a phép thu xac
dinh mirc d9 sinh khdi cta vat liéu nhung khong dai
dién 6t cho cac tinh hudng chay lan ngoai troi —
khong gian mé hodc trong hanh lang thong gio. Tuy
nhién, ddy 1a lya chon hidu qua dé danh gia kha ning
che khuét tdm nhin trong cac khoang kin [8][13].

+ ISO 5660-1 va ASTM E1354 c6 do linh
hoat cao trong diéu chinh thong gi6 va cho ra dir
liéu HRR, CO/CO:, SPR, TSR ddng thoi, hd trg
md phong CFD va cac phan mém tinh toan thoat
nan (vi du Pathfinder, FDS) [9][14].

+ ASTM E84 va EN 13823 mang tinh phan
loai vat li¢u theo ti€u chi lan khéi va chay trong
hanh lang, phong. Tuy nhién, két qua kho nodi suy
vé cac diéu kién khac néu khong cé thir nghiém bd
sung [11][15].

+ IS0 9239-1 duoc sur dung dé thir nghiém vt
liéu san trong cac nganh nhu xay dwng, hang
khong, dwong sit va hang hai, nhim dam bao
tuan tha cac quy dinh an toan chay qudc té.

+ ISO 9705 1a phép tht c6 tinh thuc nghiém
day du, thuong dung dé xac thuc hoic didu chinh
sai sO tir cac phép thir nhé hon, dong vai trd nhu
phép thtr thuc dia mé phong chay that [8].

Luuy:

+ ASTM E662 va ISO 5659-2 rit phu hop véi
thir nghiém vat liéu ndi that roi vi ding mau nho
va diéu kién thir khép kin giup phat hién vat liéu
sinh khéi nhiéu du khong chay manh.

+ ASTM E 1354 phu hop v6i thir nghiém vét
liéu cua hang muc noi that nhu ban, ghé sO pha...

+ ASTM E84, EN 13823 va ISO 9239-1 1a cac
tiéu chuédn phan loai vat li€u hoan thién ¢d dinh
trong tudng, trin, san.

+ ISO 9705 c6 tinh tng dyung cao trong thu
nghiém phdi hop nhidu vat lidu va két ciu hoan
chinh, g?m voi thue té cong trinh.

5. KET LUAN

Bai bao da trinh bay va phan tich cac phuong
phép thir nghiém mutc d6 sinh khoi dang dugc su
dung phd bién hién nay, bao gdm: ISO 5659-2,
ISO 5660-1, ASTM E 662, ASTM E 1354, ASTM

E 84, ISO 9239-1, EN 13823, va ISO 9705. bay la
nhiing phép thur cé vai trd quan trong trong viéc
danh gia ung xur chay, dic biét 1a kha nang sinh
khéi — mét trong nhitng yéu t6 gay tir vong hang
dau trong cac su cb chay cua vat liéu khong chi
trong linh vyc xdy dung ma con trong linh vuc
hang hai, hang khong va dudng sat [1][4][6].

Mbi phuong phap thir nghiém cé nhiing
nguyén ly do luong, quy mo, chi tiéu danh gia va
pham vi tng dung riéng biét. Trong do:

+ ISO 5659-2 va ASTM E 662 chuyén danh
gia mat do khoi (optical density), phu hgp cho viée
xép loai vat liéu nodi that trong diéu kién thir
nghiém budng kin [8][13].

+ ISO 5660-1 va ASTM E 1354 m¢ rong kha
nang do luong thém céc chi tiéu nhu HRR, SEA va
TSP, hd tro phan tich hanh vi chay tong thé [9][14].

+ EN 13823 1a phuong phép trung gian ¢ thé do
SMOGRA — tbc do phat trién khoi, va dugc st dung
dé phén loai vat li¢u theo h¢ théng Euroclass [11].

+ Cac phép thtr quy m6 16n nhu ASTM E 84,
ISO 9705 c6 thé mo phong tinh hudng chay thuc,
nhung chi phi thyuc hién kha t6n kém [12][15].

Viéc lya chon phuong phap thtr nghi¢ém phu
hop can dua trén muc tiéu ung dung, loai vat liéu,
va quy dinh cu thé cua tung nganh hodc khu vuc
dia 1y (vi du: EN 45545-2 cho duong sit chau Au
[4][18], IMO FTP Code 010[6] cho hang hai [12],
FAR 25.853 cho hang khong [17]).

bang cha y, khong mot phuong phap thu
nghiém don 1¢ nao du dé mé ta toan dién dién bién
sinh khoi cua vat ligu. Cac dir liéu do tur cac phép
thir khac nhau can dwoc dbi chiéu va két hop dé
phuc vu cac muc tiéu nhu: thiét ké thoat nan, hiéu
chinh mo6 hinh mé phdéng chay, hodc so sdnh miic
do an toan gitta cac giai phap vat lidu.

Hién tai, Phong thi nghiém chdng chay (LAS
XD 24.093 / VLAT 1.1060) c6 thé thuc hién céac
phép thir nghiém murc do sinh khéi theo tiéu chuin
ISO 5659-2, ASTM E 662, ISO 5660-1 va ASTM
E 1354. Pay la nhitng phép thir nghiém cbt 15
trong cac phuong phap thu nghiém mic d§ sinh
khoi, dap tng duoc cac yéu cau danh gia mic do
sinh khoéi cia cac loai vat li€éu xay dung, vat liéu
hoan thién noi that trén khoang tau bién, ndi thit
tau bay cling nhu ndi that toa tau hoa. Véi nang luc
nay, Phong thi nghiém chéng chay c6 thé dong gop
dang ké trong cac danh gia chuyén sau vé mic do
sinh khéi gép phan hoan thién cac quy chudn
nghiém thu céac dbi véi cac hang muc néu trén.
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Bang 1. Phan tich va so sanh cac phép thir nghiém mirc do sinh khéi

p::s;lnc,gh:l?:ilp Diéu kién dot | Chi sé do sinh Loai vit li¢u M()c][::il;)ng Tinh Muc tiéu
thit & Thong gié khoi chinh ap dung thue 6 kha thi danh gia chinh
Buodng kin, Ds U PNy Ar AA LA
ISO 5659-2: Kkhone thon Noi }hat roi, nhua, Thé Pho blen', Mat do khoi quang
2017 gi(') & Op trang tri P chi phi thap hoc
ASTME 662- | Buongkin, Ds, Dmax, Vat li¢u ndi that ) Détrién | Matdo khoi quang
khong thong VOF4 tau bay, phuong Thap .
2lael . A . khai hoc
g10 tién giao thong
1SO 5660-1: | 1nonggioco | HRR, SPR, . . .| Trungbinh | 5o ich ning
kiém soat TSR, RSR G0, composite, Trung binh —yéu cau . :
2015/ ASTM At 1A Js L1 lugng chay & sinh
vat liéu cach nhiét — Cao thiét bi dac 7.
E 1354-25 : khoi
thu
M6 hinh Smoke ) ) )
ASTM E 84- duong ham, Developed Vit liéu Op tudng, Trune binh Thi€t bi 16n, | Toc do chdy lan &
24 thong gi6 Index (SDI) trdn ¢b dinh rung cdng kénh sinh khoi
cudng birc
Mo phong FIGRA, .
EN 13823: chay goc SMOGRA, TSP A e Yéu cau lo Phan loai phan
. N Hoan thién tuong . R , 1o
2020 +Al phong, thong & trin noi that Cao thtr chuyén ung voi lua
2022 gi6 c6 kiém ; dung (Euroclass)
soat
oz | Thpedsed | padiivin | Vb | e g | i iy
2025 o V1Yl & ph bién san & sinh khéi
laminate
PhQng thuc, TSR, HRR
1SO 9705- dothoan Té hop vit liéu da : Chiphiva | Mo phong thuc
: chinh, thong R A £ Rat cao N 12 A LA x
1:2016 g6 ¢6 hoan thién thuc té quy mo lon nghiém tong thé
kiém soét
Ghi chu:

+ TSR: Total Smoke Released (tong luong
khoi sinh ra).

+ SPR: Smoke Production Rate (téc d6 sinh khoi)

+ Ds / Dm: Specific Optical Density /
Maximum Smoke Density (mat d quang hoc riéng
/ mat do khoi 16n nhét).

+ HRR: Heat Release Rate (toc do giai phong
nhiét).

+ SDI: Smoke Developed Index (chi sé phat
sinh khoi).

+ FIGRA / SMOGRA: Fire Growth Rate /
Smoke Growth Rate Index (chi s6 toc do phat trién
chay/ phat trién khoi).
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