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L&i néi ddu

TCVN 7161-9:2024 thay thé TCVN 7161-9:2009.

TCVN 7161-9:2024 hoan toan twong dwong véi 1ISO 14520-9:2019.

TCVN 7161-9:2024 do Cuc Cénh sat Phdng chay, chira chay va ctru nan, cru hd bién soan, B6 Cong an
d& nghj, Uy ban Tiéu chuan Do leéng Chét lugong Quéc gia thAm dinh, Bo Khoa hoc va Céng nghé cong
bd.

TCVN 7161 (SO 14520) Hé théng chira chay biing khi - Tinh chét vat 1§ va thiét ké hé théng bao gdm
c4c phan sau;

TCVN 7161-1:2022 (ISO 14520-1:2015) - Phan 1: Yéu cAu chung.

TCVN 7161-5:2021 (ISO 14520-5:2020) - Phan 5: Khi chita chay FK-5-1-12.
TCVN 7161-9:2024 (ISO 14520-9:2019) - Phan 9: Khi chira chay HFC 227 ea.
TCVN 7161-13:2024 (ISO 14520-13:2015) — Phan 13: Khi chi¥a chay 1G-100.
TCVN 7161-14:2024 (ISO 14520-14:2015) — Phan 14: Khi chi¥a chay I1G-55.
TCVN 7161-15:2024 (ISO 14520-15:2015) — Phan 15: Khi chira chay 1G-541.

ISO 14520 Gaseous fire-extinguishing systems - Physical properties and system design con cé cac phan
sau:

- Part 8: HFC 125 extinguishant;
- Part 10: HFC 23 extinguishant,
- Part 11: HFC 235fa extinguishant;

- Part 12: 1G-01 extinguishant.



TIEU CHUAN QUOC GIA TCVN 7161-9:2024

Hé théng chira chay bang khi - Tinh chat vat Iy va thiét ké hé
thdng - Phan 9: Khi chira chay HFC-227ea

Gaseous fire-extinguishing systems - Physical properties and system design - Part 9: HFC-
227ea extinguishant

1 Pham viap dung

Tiéu chuan nay quy dinh cac yéu cau cy thé déi véi hé thdng chira chay béng khi HFC-227ea. Tiéu
chudn nay bao gbm cac thdng tin chi tiét vé tinh chat vat ly, dac tinh kj thuat, yéu cau thiét ké va diéu
kién an toan.

Tiéu chudn nay ap dung cho hé thdng chira chay tw dong bang khi HFC-227ea hoat déng tai cac 4p suét
danh nghia 25 bar, 42 bar va 50 bar dwgc nén béng Nito'. Tiéu chun nay cling ¢6 thé ap dung cho cac
hé théng tai cac diéu kién ap suét khac.

2 Tailiéu vién dan
Tai liéu vién dan sau day Ia can thiét cho viéc ap dung tiéu chudn nay. Déi véi tai liéu vién dan ghi ndm

cdng bé thi ap dung ban dwgc néu. D4 véi tai liéu vién dan khdng ghi ndm céng bé thi p dung phién
ban méi nhat, bao gdm ca cac ban sra ddi (néu co).

TCVN 7161-1-2022 (ISO 14520-1:2015), Hé thdng chira chay bang khi - Tinh chat vat Iy va thiét ké hé
théng - Phan 1; Yéu céu chung.

3 Thuat ngir va dinh nghia

Tiéu chuan nay ap dung cac thuat ngir va dinh nghia néu trong TCVN 7161-1 (ISO 14520-1).

4 Piac tinh ky thuat va sir dung

4.1 Quy djnh chung

Khi chira chay HFC-227ea phai dap (rng yéu ciu vé dac tinh ki thuat néu trong Bang 1.

Khi chira chay HFC-227ea Ia khi khéng mau, hau nhu khéng cé mui va khéng dén dién, cé ty trong gan
béing 6 1&n so voi khéng khi.

Cac tinh chét vat Iy dwoc néu trong Bang 2. HFC-227ea dap tit dam chay chl yéu bang co ché vat ly
nhung cling ¢d thé bang mét sé co' ché haa hoc.

Bang 1 — Dic tinh ki thuit cia HFC-227ea

Tinh chét Yéu cau
P4 tinh khiét Khang nhd hon 99,6 % theo khéi leong
D axit Khang 16n hon 3 x 10-° theo khéi lvong
Ham lvong nwdc Khang I&n hon 10 x 1078 theo khoi luong
Can khéng bay hoi Khéng I&n hon 0,01 % theo khoi lwgng
Chét huyén phu hodc cén lang Khang xuat hién
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Bang 2 — Tinh chét vit Iy ctia HFC-227ea

Tinh chat Bon vi Gia trj
Khi lwong phan te - 170
Diém sai tai 1,013 bar (tuyét doi) °C -16,4
Piém déng dac °C -127
Nhiét 6 t&i han °C 101,7
Ap suét téi han bar abs 29,26
The tich t&i han cm¥/mol 274
Khdi lwong riéng téi han kg/m? 573
Ap suat héa hoi tai 20°C bar abs 3,90
Khai lgng riéng chat 1dng tai 20°C kg/m? 1410
Khai Iu’ozg riéng hoi bdo hoa tai kg/m? 31,035

20°C

Theé tich riéng clia hoi
tai 1,013 ber va 20°C mkg GiREe
Caong thirc héa hoc CF3CHFCF3
Tén héa hoc Heptafluoropropane

4.2 Swr dung céc hé théng HFC-227ea
Céc hé théng chira chay béng khi HFC-227ea dugc sl dung dé dap t&t cac dam chay theo thé tich dbi

VOi tat ca cac loai chét chay quy dinh tai Diéu 4, TCVN 7161-1 (1ISO 14520-1).

Céc yéu cau vé khéi lvgng chét chira chay trén mét don vi thé tich ctia khéng gian dugc bédo vé duoc
néu tai Bang 3 ddi voi cac ndng d6 thiét ké khac nhau, Céc yéu ciu nay dya trén cac phirong phap duoc

trinh bay trong Didu 7.6, TCVN 7161-1 (ISO 14520-1).

Cac ndng do dap tat va néng do thiét ké ddi nhd nhét vai chat chay n-heptan va chét chay bé mét loai A
dugc quy dinh tai Bang 4. Cac ndng d6 dap tét va ndng d thiét ké nhd nhét déi véi cac chét chay khac
duoc dwoc néu tai Bang 5 va déi véi cac ndng dd khi tro dwoc quy dinh tai Bang 6.

Bang 3 — Lwong chét chiva chay HFC-227ea

N LD Yéu ciu vé khéi lugng HFC-227ea trén mot don vi thé tich cia
hoi khong gian dwgc bao vé, m/V (kg/m3)
T S Néng dé thiét ké (theo thé tich)
°c mikg | 6% | 7% | 8% | 9% |10% | 11% | 12% | 13% | 14% | 15%
-10 01215 | 05254 | 06196| 07158 | 0,8142| 0,9147| 1,0174| 1,1225 | 1,2301 | 1,3401 | 1,4527
-5 0,1241 | 05142 | 06064 | 0,7005 | 0,7967 | 0,86951|0,9957| 1.0985 | 1,2038 | 1,3114 | 1,4216
0 0,1268 | 05034 | 0,5936| 0,6858 | 0,7800| 0,86763|0,9748| 1.0755 | 1,1785 | 1,2839 | 1,3918
0,1294 | 0,4932 | 0,5816| 06719 | 0,7642| 0,8586|0,9550| 1.0537 | 1,1546 | 1,2579 | 1,3636
10 01320 | 0,4834 | 0,5700| 0,6585 | 0,7490| 0,8414 | 0,9360| 1,0327 | 1,1316 | 1,2328 | 1,3364
15 01347 | 04740 | 0,5589| 0,6457 | 0,7344| 0,8251|0,9178| 1,0126 | 1,1096 | 1,2089 | 1,3105
20 01373 | 04650 | 0,5483| 0,6335 | 0,7205! 0,8094 | 0,9004| 0,9934 | 1,0886 | 1.1850 | 1,2856
25 0,1399 | 04564 | 0,5382| 0,6217 | 0,7071 0,7944 | 0,8837| 09750 | 1,0684 | 1,1640 | 1,2618
30 0,1425 | 0,4481 | 0,5284| 06104 | 0,6943| 0,7800| 0,8676| 09573 | 1,0490 | 1,1428 | 1,2388
35 0,1450 | 0,4401 | 0,5190| 0,5996 | 0,6819| 0,7661|0,8522] 0,9402 | 1,0303 | 1,1224 | 1,2168
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Bang 3 — Lwong chat chiva chay HFC-227ea (két thiic)

Nhigt do zgﬁ Yéu ciu vé khéi lwgng HFC-227ea trén mdt don vi thé tich cua
riéng khong gian dwec bao vé, m/V (kg/ m3)
i b Néng da thiét ké (theo thé tich)
S
°C mikg | 6% | 7% | 8% | 9% | 10% |11% | 12% | 13% | 14% | 15%
40 0,1476 |0,4324 | 0,5099 | 0,5891 | 0,6701| 0,7528 | 0,8374| 0,8239 | 1,0124 | 1,1029 | 1,1956
45 0,1502 |0,4250|0,5012|0,5790 | 0,6586 | 0,7399 | 0,8230 | 0,9080 | 0,9950 | 1,0840 [ 1,1751
50 0,1527 |0,4180|0,4929 | 0,5694 | 0,6476| 0,7276 | 0,8093 | 0,8929 | 09784 | 1,0660 | 1,1555
55 0,1553 | 0,4111{0,4847 | 0,5600|0,6369| 0,7156 |0,7960 | 0,8782 | 09623 | 1,0484 | 1,1365
60 0,1578 | 0,4045 | 0,4770 | 0,5510 | 0,6267 | 0,7041 |0,7832| 0,8641 | 09469 | 1,0316 | 1,1183
65 0,1604 |0,3980 | 0,4694 | 0,5423 | 0,6167 | 0,6929 |0,7707 | 0,8504 | 09318 | 1,0152 | 1,1005
70 0,1629 |0,3919 | 0,4621|0,5338 | 0,6072 | 0,6821 | 0,7588 | 0,8371 | 09173 | 0,9994 | 1,0834
75 0,1654 |0,3859 | 0,4550 | 0,5257 | 0,5979 | 0,6717 | 0,7471| 0,8243 | 0,9033 | 09841 | 1,0668
80 0,1679 |0,3801|0,4482 0517805890 | 0,6617 |0,7360| 0,8120 | 0,8898 | 0,9694 | 1,0509
85 01704 |0,3745|0.4416|0,5102| 0,5803 | 0,6519 |0,7251 | 0,8000 | 0,8767 | 0,9551 | 1,0354
90 0,1730 | 0,3690!| 0,4351 | 0,5027 | 0,5717 | 0,6423 |0,7145| 0,7883 | 0,8638 | 09411 | 1,0202
95 0,1755 |0,3638 | 0,4290 | 0,4956 | 0,5636 | 0,6332 | 0,7044 | 0,7771 | 08516 | 0,9277 | 1,0057
100 01780 |0,3587|0,4229|0,4886 | 0,5557 | 0,6243 | 0,6945| 0,7662 | 0,8396 | 0,9147 | 0,9916

ICHU THICH: Théng tin nay chi 4p dung cho HFC-227ea va khéng ding cho bt ky san pham nao khac ¢6 chira
[thanh phén 14 1,1,1,2,3,3,3 heptafluoropropane.

Ky hiéu:

m/V 13 yéu chu v& khéi ligng clia khi chiva chay trén mat don vj thé tich (kg/m?), nghia Ia khéi lgng khi can thiét m tinh
béng kildgam cho mét mét khdi thé tich dugc bdo vé V & tao ra ndng a6 yéu ciu tai nhiét dd quy dinh;

V13 thé tich cla khu vic nguy hiém (m3); nghia 1a thé tich dugc bao che trir di thé tich cac cAu kign cd dinh
khéng tham khi chi¥a chay.
|’ ¢ ]v
m= -

1100-¢ /S

Trong dé:
T lanhiét dd (“C); nghia 1a nhigt 44 thidt ké trong khu virc nguy hiém;

S lath&tich riéng (m3/kg); thé tich riéng ctia hoi qua nhiét HFC-227ea tai ap suét 1,013 bar ¢ thé xac dinh gén
dung theo cdng thive: S =kt + k2T

trong d6: k1 = 0,1269; k2 = 0,000513

¢ landng dd (%), nghia 2 ndng d¢ theo thé tich clia HFC-227ea trong khang khi tai nhiét d8 xac dinh va ap sudy
tuyét déi 1,013 bar.
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Bang 4 - Néng do dép tit va ndng do thiét ké ciia HFC-227ea

cni i e T
Logi B
Heptan (chén nung) 6,7 9,0
Heptan (thr trong phong) 6,9
Bé miit loai A
Cai g 4.9
Polymethyl methacrylate (PMMA) 6,1 79
Polypropylen (PP) 6,1
Acrylonitrile Butadiene Styrene (ABS) 6,1
Khu vic nguy hiém cao hon loai A Ch thich 4 85

CHU THICH 1: Céc gi4 tri ndng d6 dap tat d6i v&i cac chat chay loai B va bé mat loai A dugc xéc dinh bang thir
nghiém theo Phy luc B va Phy lyc C, TCVN 71611 (ISO 14520-1).

CHU THICH 2: Nbng d thiét k& nhd nhat déi véi chat chdy loai B 12 gid tri cao hon clia néng do dap tét
chét chay heptan theo phép thir chén nung hodc ndng dd dap tat chit chay heptan theo phép thi trong
phéng nhan véi hé sé 1,3,

CHU THICH 3: Néng dé thiét ké nhd nhét déi véi chat chay bé mat loai A |a gia tri cao nhét clia cac nong dé
dap tét theo cac phép thi¥ trén clii g8, PMMA, PP hoéc ABS va nhan véi hé s6 1,3. Trong truamg hop khang c6
bét ¢l gia tri ndo trong bdn gia tri ndng d6 dap tit ndu trén thi ndng d¢ thiét ké nhé nhat phai 1a gia tri déi véi
chét chéy khu vire nguy hiém cao hon loai A.

CHU THICH 4: Ndng do thiét ké nhd nhit cho cac chét chay khu virc nguy hiém cao hon loai A phai la néng 48
cac hon clia ndng do thiét ké nhd nhét cla chét chay bé mat loai A hodc 95% ndng dd thiét ké nhd nhét cia
chét chay loai B.

CHU THICH 5: Tham khao Biéu 7.5.1.3, TCVN 7161-1 {ISO 14520-1) quy dinh v& céc chét chay loai A.

Bang 5 — Néng d6 dap tit va ndng do thiét ké clia HFC-227ea cho cac chét chay khac

Chét chay Nong d¢ dap tat Nbng do thiét ké nho nhit
% thea thé tich % theo thé tich
Aceton 8,7 8,7
Ethanol 8,4 10,9
Ethy acetate 6,7 8,7
Ethylene glucol 7.8 10,1
Kerosene 8,1 7.9
Methanol 9,5 12,4
Propane 7.4 9,6
Toluene 49 6,4
CHU THICH 1: Cac ndng do dap tat ddi véi cac chat chay loai B néu trén dwoc xac dinh bang phwong phép tai
Phy luc B, TCVN 7161-1 (ISO 14520-1).
CHU THICH 2: Cac gia trj thiét ké nhé nhéit da duoc tang lén dén ndng do thiét ké nhd nhét déi véi heptan phi
hop véi Bidu 7.5.1, TCVN 7161-1 (1ISO 14520-1),
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Bang 6 — Nong do tro va ndng dé thiét ké ciia HFC-227ea

Chit chay Néng dé tro Néng dd th|é: ké nho nhét
% Yo
Isobutan 113 12,4
1- Clo-1,1 difloetan (HCFC 141b) 6,7 87
1,1 Difloetan (HFC 152a) 8,6 9,5
Diflometan (HFC 32) 6,7 8,7
Etylen oxit 13,6 15,0
Metan 8,0 8,8
Pentan
11,6 12,8
Popan
CHU THICH: Cac ndng d@ tro dwgc xac dinh theo Phy lyc D va Diéu 7.5.2, TCVN 7161-1 (1ISO 14520-1).

5 An toan cho ngwoi

Trong thiét ké hé théng chira chay bang khi HFC-227ea can phai lvu y dén moi yéu té nguy hiém déi véi
con ngudi do qua trinh xa HFC-227ea tac ra.

Cac yéu td nguy hiém cd thé phat sinh do nguyén nhan sau:

a) ban than khi chira chay;

b) cac san phdm chay clia dam chay;

¢) cac san pham phan hly cla khi chira chay do tiép xuc véi Ikra.

Dai véi cac yéu cau an toan téi thiéu thire hién theo quy dinh tai Diéu 5, TCVN 7161-1 (1ISO 14520-1).
Théng tin vé tinh déc hai déi véi HFC 227ea dugrc cho trong Béng 7.

Bang 7 — Théng tin ddc hai cia khi HFC-227ea

. : Gia trj

Tinh chat % !
ALC >80020% Oz
Mcrc d6 anh hwdng cd hai khéng quan sat dwgc (NOAEL) 9,0
Mcrc dd anh hwdng co hai thap nhat quan sat dwgc 10,5
(LOAEL)
CHU THICH: ALC |a ndng dé xap xi gay chét khi thi nghiém déi véi dan chudt tiép xac
trong 4 h.

6 Thiétkéhéthéng
6.1 Ty trong nap

Ty trong nap clia chai chira khong duoc virot qua céc gia tri quy dinh trong Bang 8 dén Bang 10 dbi voi
cac hé théng 25 bar, 42 bar hoac 50 bar.

Néu virot qua ty trong nap téi da co thé Iam cho chai chia “dy chét dng” dan dén tinh trang &p suét tang
1&n rat cao khi co st thay di nhd vé nhiét do gay anh hudng dén tinh toan ven clia td hop chai chira.

Quan hé gira &p suét va nhiét 6 dugc néu trong Hinh 1 va Hinh 2 &p dung cho cac ty trong nap khac nhau.

9
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Bang 8 — Béc tinh cda chai chira khi HFC-227ea loai 25 bar

Tinh chét Pon vi | Gia tri
Ty trong nap tdi da kg/m3 | 1150
Ap suét lam viéc I&n nhét cla chai bar 34
chtra tai 50 °C
Ap suét nén cyce dai tai 21 °C bar 25

CHU THICH: Xem Hinh 1 dé& co thém dir liéu vé méi quan hé ap
sudtinhiét do.

Bang 9 — Diéc tinh cla chai chira khi HFC-227ea loai 42 bar

Tinh chét Donvi |Giatri
Ty trong nap téi da kg/m3 | 1150
Ap suét lam viéc 16n nhéat cia chai bar &
chtira tai 50 °C
Ap suét nén cuc dai tai 21 °C bar 4

CHU THICH: Xem Hinh 2 @& c6 thém d( liéu v& méi quan hé ap
suat/nhiétdé.

Bang 10 — Pac tinh cua chai chira khi HFC-227ea loai 50 bar

Tinh chét Ponvj | Giatr
Ty trong nap téi da kg/m3 1050
Ap suét lam viéc I&n nhét cla chai bar 50
chtra tai 50 °C
Ap suét nén circ dai tai 21 °C bar 50

CHU THICH: Xem Hinh 3 é cd thém d(r liéu vé& méi quan hé &p
sudt/nhiét do.

6.2 Ap suitnén cwe dai

Cac chai chia phai dwoc nén bang Nito ¢ d6 &m khong Ién hon 60 x 10-6khéi lvong so voi ap sudt can
bang 25 bar *205, 42 bar *39 hoac 50 bar *3% tai nhiét 6 21°C.

6.3 Lweng khi chivachay

Yéu cau lvong khi chira chay nhd nhéat phai dat dwoc ndng dd thiét ké cho khu vire nguy hiém tai nhiét
dé thap nhat, diroc xac dinh nhuw trong Bang 3 va theo phuong phap néu tai Diéu 7.6, TCVN 7161-1
(ISO 14520-1).

Nbéng do thiét ké ddi vai cac khu vire nguy hidm c6 lién quan quy dinh trong Bang 4, bao gém hé sb an
toan téi thiéu bang 1,3 1an néng do dap tat.

Lwu y tang hé sé nay cho cac khu vire nguy hiém cy thé, ddng thdi tham van y kién clia cac co quan
chirc ndng ¢ thdm quyén.

10
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6.4 Ty trong nap khac va cac mirc ap suit nén cuc dai

Ngoai cac gia tri quy dinh tai 6.1 va 6.2, cac ty trong nap va murc ap suat nén cuc dai khac dwoc phép
ap dung khi nha san xuét cung cap cho ngudi diing va co quan chirc nang cé thdm quyén cac thong tin
dir liéu twong ty nhu trinh bay tai 6.1, 6.2, 6.3, bao gém:

a) Ty trong nap téi da;
b) Ap suét chai chtra tai nhiét do nap;
c) Ap suét chai chira tai nhiét 4o bao quan I6n nhat;

d) Céc mirc ap suét clia chai chira & ty trong nap téi da trong dai nhiét d¢ bdo quan tir thip nhét téi
cao nhét, trinh bay & dang dé thj twong t nh tai 6.3.

7 Dac tinh mai trweérng

Cac thude tinh mai triedng clia khi chiva chay HFC-227ea nhw sau:
GWP (100 nam) 3220

OoDP on

Trong d6:

GWP (Global Warming Potential): Chi sé 1am néng toan cau.

ODP (Ozone Depletion Potential): Chi sé lam suy gidm tang 6zén.

CHU THICH 1: Tham khao Diéu 4.2.1, TCVN 7161-1 (1SO 14520-1) v& thao luan cac gia tri GWP va mbi
quan hé cla ching véi &nh hedng cla khi déi véi sy thay ddi khi hau/ndng Ién toan cAu. '

CHU THICH 2: Cac thudc tinh méi treémg dwgre trich dan tir cac tai liéu sau:

- IPCC, Report AR4 Climate Change 2007: The Physical Science Basis, Chapter 2 “Changes in
Atmospheric Constituents and in Radiative Forcing,” Table 2.14. “Lifetimes, radiative efficiencies and
direct (except for CH4) GWPs relative to CO2. For ozone-depleting substances and their replacements,
data are taken from IPCC/TEAP (2005) unless otherwise indicated,” pp. 212-213,

- ENVIRONMENTAL PROTECTION AGENCY, 40 CFR Part 82 [EPA-HQ-OAR-2015-0663; FRL-9952-
18-0AR], RIN 2060-AS80 Protection of Stratospheric Ozone: New Listings of Substitutes; Changes of
Listing Status; and Reinterpretation of Unacceptability for Closed Cell Foam Products under the
Significant New Alternatives Policy Program; and Revision of Clean Air Act Section 608 Venting
Prohibition for Propane, Table 22; “GWP, ODP, and VOC Status of 2-BTP Compared to Other Total
Flooding and Streaming Agents," 9/26/2016.

1) Khi chira chay HFC-227ea khong lam suy gidm ting 6z6n vi khong chiea clo, bromin, hozc iét,
la nhirng loai hoat chat dong hoc chi yéu gay pha hiy tang 6z6n.
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[1] IPCC, Report AR4 Climate Change 2007: The Physical Science Basis, Chapter 2 “Changes in
Atmospheric Constituents and in Radiative Forcing,” Table 2.14. “Lifetimes, radiative efficiencies and
direct (except for CH4) GWP's relative to CO2. For ozone-depleting substances and their replacements,
data are taken from IPCC/TEAP (2005) unless otherwise indicated,” pp. 212-213.

[2] ENVIRONMENTAL PROTECTION AGENCY, 40 CFR Part 82 [EPA-HQ-OAR-2015-0663; FRL- 9952-
18-OAR], RIN 2060-AS80 Protection of Stratospheric Ozone: New Listings of Substitutes; Changes of
Listing Status; and Reinterpretation of Unacceptability for Closed Cell Foam Products under the
Significant New Alternatives Policy Program; and Revision of Clean Air Act Section 608 Venting
Prohibition for Propane, Table 22: "GWP, ODP, and VOC Status of 2-BTP Compared to Other Flooding
and Streaming Agents,” 9/26/2016.
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