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L&i néi dau

TCVN 7161-5:2021 hodan toan twong dwong véi ISO 14520-5:2019.

TCVN 7161-5:2021 do Cuc Canh sat Phang chay, chira chay va ctru nan, cu hd bién soan, B Céng
an dé& nghi, Tong Cuc Tiéu chuan Do leéng Chét lwong tham dinh, BS Khoa hoc va Cang nghé cang bo.

TCVN 7161 (ISO 14520) Hé théng chira chay béng khi - Tinh chét vat Iy va thiét ké hé théng bao gém
cac phan sau:

TCVN 7161-1:2009 (ISO 14520-1:2008) - Phan 1: Hé théng chira chay bang khi — Tinh chét vat Iy va
thiét ké hé thdng — Phan 1: Yéu cau chung.

TCVN 7161-9:2009 (ISO 14520-9:2006) - Phan 9: Hé théng chira chay bang khi — Tinh chét vat Iy va
thiét ké he thdng — Phan 9: Knhi chiva chay HFC-227ea.

TCVN 7161-13:2009 (ISO 14520-13:2005) - Phan 13: Hé théng chra chay bang khi — Tinh chat vat Iy
va thiét ké hé théng ~ Phan 13: Khi chira chay IG-100.

1SO 14520 Gaseous fire-extinguishing systems - Physical properties and system design cén co cac phén
sau.

- Part 2: CFslL extinguishant;

- Part 6: HCFC Blend A extinguishant;
- Part 8: HFC 125 extinguishant;

- Part 10: HFC 23 extinguishant;

- Part 11: HFC 236fa extinguishant;

- Part 12: 1G-01 extinguishant;

- Part 14: I1G-55 extinguishant;

- Part 15: 1G-541 extinguishant.



TIEU CHUAN QUOC GIA TCVN 7161-5:2021

Hé théng chira chay béng khi - Tinh chat vat ly va hiét ké hé
théng - Phan 5: Khi chiva chay FK-5-1-12

Gaseous fire-extinguishing systems - Physical properties and system design - Part 5: FK-5-1-
12 extinguishant

1 Pham viap dung

Tiéu chuan nay quy dinh cac yéu cau riéng biét doi véi hé thdng chira chay bang khi FK-5-1-12. Tiéu
chuén nay bao gém céc thang tin chi tiét vé tinh chat vat ly, dac tinh ky thuat, cach s dung, phwong
phap thiét ké va diéu kién an toan.

Tiéu chuan nay ap dung cho hé théng chira chay tw dong bang khi FK-5-1-12 hoat déng tai cac ap suét
danh nghia 25 bar, 34,5 bar, 42 bar va 50 bar dwoc nén bang nite. Tiéu chuan nay cling ¢é thé ap
dung cho cac hé thdng tai cac diéu kién ap suét khac.

2 Tailiéu vién dan

Tai liéu vién dan sau day la can thiét cho viéc ap dung tiéu chuan nay. Béi véi tai liéu vién dan ghi nam
cang bé thi ap dung ban dwgc néu. DA véi tai liéu vién dan khéng ghi ndm cong bd thi ap dung phién
ban mai nhat, bac gdm ca cac ban sdra ddi (néu ca).

TCVN 7161-1-2009 (ISO 14520-1:2006), Hé théng chira chay bang khi - Tinh chét vat Iy va thiét ké he
théng - Phan 1: Yéu cau chung.

3 Thuat ngi# va dinh nghia

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

4 Dgc tinh ky thuét va sir dung

4.1 Quy dinh chung

Khi chira chay FK-5-1-12 phai dap (ng yéu ciu vé dic tinh ki thuat néu trong Bang 1.

Khi chira chay FK-5-1-12 |a khi trong sudt, khéng mau, hau nhw khéng co mui va khang dan dién, cd
ty trong gan bang 11 an so véi khéng khi,

Céc tinh chéat vat ly dwroc néu trong Bang 2. FK-5-1-12 dap t&t dam chay chi yéu bang co ché vat Iy
nhung ciing co thé bang mét sé co ché hda hoc.

Bang 1 — Yéu cau vé dic tinh ky thuat cia FK-5-1-12

Tinh chat Yéu cau
D4 tinh khiét Khang nhd hon 99,0 % theo thé tich
B¢ axit Khéng Ién hon 3 x 107 theo khdi lwong
Ham luong nwéc Khang I6n hon 0,001 % theo khdi lvong
Can khéng bay hoi Khang 16n hon 0,03 % theo khdi lvong
Chat huyén pht hoac can l3ng Khéng xuat hién
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4.2 Sird

Bang 2 — Tinh chét vat ly cia FK-5-1-12

Tinh chat Pon vi Gia tri
Khai lwgng phan t g/mol 316,04
Diém sai & 1,013 bar (tuyét ddi) °C 49,2
Diém déng dac B -108,0
| Nhiét dé t&i han G 168,66
Ap suét toi han bar 18,646
Thé tich téi han cm¥mol 494 5
| Khdi Igng riéng téi han kg/m® 639,1
| Ap suat hda hoi & 20 °C bar (tuyét ddi) ) 0,3260
Khdi lwong riéng chat 1dng & 20 °C a/mi 1,616
Khai ltegng riéng hoi bao hoa & 20°C kg/m? 4,3305
Thé tich riéng clia hoi qua nhiét &
1,013 bar @20c mkg 0.0719
Nhiét héa hoi & diém soi KJ/kg 88,0

Cong thirc héa hoc

| Tén hda hoc

CFiCF,C(O)CF(CFa).
Dodecaflucro-2-methylpentan-3-ane

{ 1 bar = 0,1 MPa = 10° Pa; 1 MPa = 1 N/mm?

ung cac hé théng FK-5-1-12

Cac hé théng chira chay theo thé tich bing khi FK-5-1-12 cé thé sl dung dé dap tét cac dam chay

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

Céc yéu cau vé khdi lugng chat chiva chay trén mét don vi thé tich clia khong gian dwgc bdo vé néu
tai Bang 3 ddi v&i cac ndng do thiét ké khac nhau. Céc yéu cau ndy dua trén cac phrong phap dugc
trinh bay trong TCVYN 7161-1 (ISO 14520-1).

Cac ndng do dap tat va nong do thiét ké déi voi heptan va cac méi nguy hiém bé mét loai A duoc néu
trong Bang 4. Cac nbng do dap tat va ndng do thiét ké déi véi cac chét chay khac duoc néu trong Bang
5, va ddi voi cac ndng dd khi tro dwoc néu trong Bang 6.

Bang 3 — Lwong chit chira chay FK-5-1-12

Nhigt a9 I'Jf Yéu ciu vé khéi lwong FK-5-1-12 trén mot don v thé tich cua
riéng khéng gian dworc bao vé, miV (kg/m3)
T S Nong do thiét ké (theo thé tich)
°c m3/kg 3% 4% 5 % 6 % 7% 8 % 9% 10 %
-20 0,0609 | 0,5077 | 0,6840 | 0,8640 | 1,0407 | 1,2357 | 1,4275| 16236 | 1.8241
-15 0,0623 | 0,4965 | 0,6690 | 0,8450 | 1,0248 | 1,2084 | 1,3961 | 1,5878 | 1,7838
-10 0,0637 | 0.4859 | 0,6545 | 0,8268 | 1,0027 | 1,1824 | 1,3660 | 1,5537 | 1,7455
-5 0,0650 | 0,4756 | 0,6407 | 08094 | 0,9816 | 1,1575 | 1,3372| 1,520¢ | 1,7087
0 0,0664 | 0,4658 | 0,6275 | 0,7926 | 0,9613 | 1,1336 | 1,3086 | 1,4895 | 1,6734
5 0,0678 | 0,4564 | 06148 | 0,7766 | 0,9418 | 1,1106 | 1,2831 | 1,4593 | 1,6395
10 0,0691 | 0,4473 | 0,6026 | 0,7612 | 0,9232 | 1,0886 | 1,2576 | 1,4304 | 1,6070
15 0,0705 | 0,4386 | 0,5909 | 0,7464 | 0,9052 | 1,0674 | 1,2332 | 1,4026 | 1,5757
20 0,0719 | 0,4302 | 0,5796 | 0,7322 | 0,8879 | 1,0471 | 1,2096 | 1,3758 | 1,5457
25 0,0733 | 0,4222 | 0,5688 | 0,7184 | 0,8713 | 1,0275 | 1,1870 | 1,3500 | 1,5167
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Béng 3 — Lwong chét chivra chay FK-5-1-12 (két thic)

Ngéet I::ﬁ Yéu cau vé kh:‘ai Iwgng FK-5-1-12trén mét don vi thé tich cua
riéng khong gian dwoc bao vé, m/V (kg/m3)

T S Néng dé thiét ké (theo thé tich)

o m3fkg 3% 4 % 5% 6 % 7 % 8% 9 % ] 10 %
30 00746 | 04144 | 0,5583 | 0,7052 | 0,8553 | 1,0086 | 1,1652 | 1,3252 | 1,4888
35 0,0760 | 0,4069 | 0,5482 | 0,6925 | 0,8399 | 0,9904 | 1,1442 | 1,3013 | 1,4620
40 0,0774 | 0,3997 | 0,5385 | 0,6802 | 0,8250 | 0,9728 | 1,1239 | 1,2783 | 1,4361
45 0,0787 | 0,3928 | 0,5281 | 0,6684 | 0,8106 | 0,8559 | 1,1043 | 1,2560 | 1,4111
50 0,0801 | 0,3860 | 0,5201 | 0,6570 | 0,7967 | 0,9395 | 1,0854 | 1,2345 | 1,3869
55 0.0815 | 0,3795 | 0,5113 | 0,6459 | 0,7833 | 0,9237 | 1,0671 | 1,2137 | 1,3636
60 0,0829 0,3733 | 0,5029 | 0,6352 | 0,7704 | 0,9084 | 1,0495 | 1,1936 | 1,3410
65 0,0842 0,3672 | 0,4947 | 0,6247 | 0,7578 | 0,8936 | 1,0324 | 1,1742 | 1,3191
70 0,0856 | 0,3613 | 04868 | 0,6148 | 0,7457 | 0,8793 | 1,0158 | 1,1554 | 1,2980
75 0,0870 | 0,3556 | 0,4781 | 0,6052 | 0,7339 | 0,8654 | 0,9998 | 1,1372 | 1,2775
80 0,0883 | 0,3501 | 0,4716 | 0,5958 | 0,7225 | 0,8520 | 0,9843 | 1,1195 | 1,2577
85 0,0897 | 0,3447 | 0,4644 | 0,5866 | 0,7115 | 0,8390 | 0,9692 | 1,1024 | 1,2385
S0 00911 | 0,3395 | 0,4574 | 0,5778 | 0,7008 | 0,8263 | 0,9547 | 1,0858 | 1,2198
95 0,0925 | 0,3345 | 0,4507 | 0,5692 | 0,6904 | 0,8141 | 0,9405 | 1,0697 | 1,2014
100 0,0938 | 0,3296 | 0,.4441 | 0,5609 | 0,6803 | 0,8022 | 0,9267 | 1,0540 | 1,1842

CHU THICH: Théng tin nay chi 4p dung cho FK-5-1-12 va khdng dung cho bat ky san pham nao khac
6 chira thanh phan dode-cafluoromethylpentan-3-one.

Ky hiéu:

m/V & yéu cau vé khéi lwong cla khi chiba chay trén mét don vi thé tich (kg/m3), nghia la khdi lvong khi
can thiét mtinh béng kildgam cho mét mét khéi thé tich dwoc bao vé V dé tao ra néng dd yéu cau & nhiéf
dé quy dinh;

vV lathé tich cda khu vire nguy hiém (m3); nghia la thé tich dugc bao che trir di thé tich cac cau kién
¢b dinh khong tham khi chira chay.

wel )
1100-¢ ;5

T lanhiét do (°C); nghfa la nhiét da thiét ké trong khu vire nguy hiém;

S lathétich riéng (m3/kg); thé tich riéng cla hoi qua nhiét FK-5-1-12 & ap suét 1,013 bar ¢6 thé xac
dinh gan dung theo cong thirc: S = k1 + k2T

trong dé: k1=0,0664,; k2= 0,000274

¢ landng dd (%), nghta la néng dd theo thé tich clia FK-5-1-12 trong khang khi & nhiét dd xac dinh va
4p sudt tuyét déi 1,013 bar.
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Bang 4 - Nong d6 dap tit va nong do thiét ké clia FK-5-1-12

L T s b dovioiE
Loai B

Heptan (chén nung) 45 59

Heptan (th( trong phong) 4.4

Bé mat loai A

Cai g6 3.4

Polymethyl methacrylate (PMMA) 4.1 53

Polypropylen (PP) 40

Acrylonitrile Butadiene Styrene (ABS) 40

Khu vire nguy hiém cao hon loai A Cha thich 4 56

CHU THICH 1. Cac gia tr] ndng d6 dap tat doi véi cac chat chay loai B va bé mat loai A duoc xac dinh bang thir
nghiém theo Phy lyc B va Phy lyc C, TCVN 7161-1 (1SO 14520-1).

CHU THICH 2. N&ng dé thiét ké nhd nhat déi véi chat chay loai B I3 gia tri cao hon cia ndng d dap tat chét
chay heptan theo phép thir chén nung hodc ndng dé dép tit chat chay heptan theo phép thi trong phong nhan
véi hé s61,3.

CHU THICH 3. Néng da thiét ké nhd nhat ddi véi chit chdy bé mat loai A la gia tri cao nhat clia cac ndng do dap tat
theo cac phép thir trén cli g&, PMMA, PP hodc ABS va nhan véi hé sé 1,3. Trong trueeng hop khong cd bat et gia
tri ndo trong bdn gia tri ndng dd dap tat néu trén thi ndng @6 thiét ké nho nhét phai 14 gia tri ddi véi chat chay cho
khu vire nguy hiém cao hon chét chay loai A.

CHU THICH 4. N&ng dd thiét ké nhé nhét cho cdc chat chay khu virc nguy hiém cao hon loai A phai la ndng @9 cao
hon clia ndng 89 thiét k& nhd nhat cia chét chay bé mat loai A hodc 95% ndng 44 thiét ké nhd nhat cia chét chay
loai B.

CHU THICH 5. Tham khao Diéu 7.5.1,3, TCVN 7161-1 {ISO 14520-1) déi v&i cac hwéng din vé cac chét chay
loai A

Bang 5 — Nong d dap tit va ndng do thiét ké ciia FK-5-1-12 cho cac chét chay khac

Chat chay Néng do dap tat Néng do thiét ké nho nhat
% theo thé tich % theo thé tich
Axeton 45 59
Ruou etylic 55 7,2
Déu diesel tau thay 45 59
Methanol 6,5 8,5
2-Butanone 4.5 59
n-heptan 45 59
Heptan ky thuat 45 59
CHU THICH 1. Céc nong do déap tat doi véi cac chat chay loai B néu trén drac xac dinh bang phuong phap tai
Phy luc B, TCVN 7161-1 (ISO 14520-1).
CHU THICH 2. Cac gid tri thiét ké nhd nhét da duwoc tang 1&n dén ndng dd thiét ké nhéd nhat dwoc xac I4p cho
heptan phi hop véi Biéu 7.5.1, TCVN 7161-1 (IS0 14520-1).

Bang 6 — Nong do tro va néng do thiét ké cla FK-5-1-12

- A a « £ > i
Chét chay Néngngq tro Nong dd thle:éké nho nhat
Métan 8.8 9.7
Propan 8.1 8,9

CHU THICH: Cac néng dd khi tro va néng a4 thiét ké nhé nhét dugc xac dinh theo TCVN 7161-1 (ISO 14520 1).
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5 An toan cho nguwoi

Trong thiét k& hé thong chra chay bang khi FK-5-1-12 can phai lbu y dén moi yéu té nguy hiém déi
V@i con ngudi do qua trinh xa FK-5-1-12 tao ra.

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

a) Knhichtra chay x ra tir hé théng;

b) Céc san pham cla dam chay;

c) Cac san phadm phan hly cla khi chira chay do tiép xtc v&i dam chay.

Péi voi cac yéu chu an toan téi thiéu, tham khao Diéu 5, TCVN 7161-1 (14520-1)
Théng tin vé tinh chat doc hai d6i véi FK-5-1-12 dwoc néu trong Bang 7.

Bang 7 — Tinh chit ddc hai cua khi FK-5-1-12

" Gia tri
Tinh chét | %
4 h LCso =10 %
Mdrc @6 anh hwdng co hai khéng quan sat degc (NOAEL) 10 %
Murc d6 &nh herdng cé hai thap nhat quan sat dwoc >10 %
(LOAEL)
Chu thich: LCso la néng 89 gay tir vong cho 50% dan chuét tiép xtc trong 4 gid.

6 Thiétké héthéng
6.1 Matdonap

Mat dd nap ctia binh chira khéng duoc vurot qua cac gia tri quy dinh trong Bang 8 dén Bang 11 déi voi
cac hé théng 25 bar, 34,5 bar, 42 bar hoéc 50 bar.

Néu virot qua mat dé nap téi da cé thé lam cho binh chira day “chat ing” dan dén tinh trang 4p suét tang
[&n rét cao khi cé sy thay ddi nhd vé nhiét d6 gay anh hudng dén tinh toan ven clia té hop binh chiva.

Quan hé gilra ap suét va nhiét @ dwge néu trong Hinh 1 &p dung cho cac mat dé nap khac nhau.
Bang 8 — Dac tinh cua binh chira khi FK-5-1-12 loai 25 bar

Tinh chat Bon vi | Gia trj
IMat do nap téi da kg/m3 | 1480
Ap sudt lam viéc 1&n nhét cda binh bar 29
chira tai 50 °C (ap ké)
Ap sut nén cuc dai tai 20 °C bar | 25
(ap ke)
CHU THICH: Xem Hinh1 d& cé thém d@ liéu vé médi quan hé ap

sudtinhiét dd.
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Bang 9 — Dic tinh cuda binh chira khi FK-5-1-12 loai 34,5 bar

Tinh chat [ Ponvi | Giatrj
Mat do nap tdi da kg/m3 | 1200
Ap suét 1am viéc I6n nhat cla binh bar ‘ 3
chira tai 50 °C | uyet déi) |
Ap sudt nén cue dai tai 20 °C bar | a5

(uyet ddiy |

CHU THICH: Xem Hinh 2 & cd thém dir liéu v& mdi quan hé ap
sudt/nhigtdd.

Bang 10 — Dac tinh cda binh chira khi FK-5-1-12 loai 42 bar

Tinh chat | Bonvj | Giatri
| Mat do nap téi da kg/m3 | 1440
Ap suat lam viéc Ién nhat cda binh bar 48
chira tai 50 °C (tuyét adi)
Ap suét nén cue dai tai 20 °C bar 42
{tuyét ddi)
CHU THICH: Xem Hinh 3 88 cd thém di¥ liéu v& méi quan hé ap
sudt/nhiét do.

Bang 11 — Dac tinh ca binh chira khi FK-5-1-12 loai 50 bar

Tinh chat Pon vj | Gia trj
Mat do nap tdi da ka/m3 | 1200
Ap suat [am viéc I&n nhét clia binh bar |
chira tai 50 °C (tuyét déi) |
Ap sudt nén cuc dai tai 20 °C bar 50

(tuyét dbi)

CHU THICH: Xem Hinh 4 dé cé thém d liéu vé mdi quan hé ap
sudt/nhiét do.

6.2 Ap suatnén cwc dai

Cac binh ch(ra phai dwgc nén cure dai bang nito ¢é dé dm khang 16n hon 60 x 10~6 khéi lvong so véi ap
suat can bang 25 bar 5%, 34,5 bar 39, 42 bar *39 hosc 50 bar *30, & nhiét 46 20°C.

6.3 Lwong khi chirachay

Yéu cau lvgng khi chira chay nhd nhét phai dat dugc ndng dé thiét ké cho khu vire nguy hiém & nhiét
do thap nhét, dwoc xac dinh nhu trong Bang 3 va theo phuong phap néu tai Diéu 7.6, TCVN 7161-1
(1ISO 14520-1).

Nbng db thiét ké duac quy dinh cho cac khu vire nguy hiém cé lién quan néu trong Bang 4, bao gém
hé sé an toan t4i thidu bang 1,3 1&n néng d6 dap tat.

Nén Iy y tang hé sd nay cha cac khu vire nguy hiém cu thé, ddng théi tham véan y kién cla cac co
quan chire nang lién quan.

10
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6.4 Mat dé nap khéc va cac mirc ap suat nén cwe dai

Ngoai cac gia tri quy dinh tai 6.1 va 6.2, cac méat dd nap va ap suat nén cyc dai khac dwoc phép ap
dung khi nha san xuét cung cap cho ngwei ding va co quan chuyén mén cac théng tin di liéu twong
tw nhu trinh bay tai 6.1, 6.2, 6.3, bao gém: '

a) Matdo nap ti da;
b) Ap sudt binh chira & nhiét 3 nap;
c) Ap sudt binh chira & nhiét 3 bao quan Ién nhét;

d) Céac murc ap suét clia binh chtra & mat do nap tdi da trong dai nhiét d6 bao quan tir thap nhét téi
cao nhét, trinh bay & dang dé thi trong tw nhu tai 6.3.

7 Dac tinh méi trwong

Cac thudc tinh méi trwdng cla khi chira chay FK-5-1-12 nhw sau:
GWP (100 nam) 1

ODP o

Trong dé:

GWP {Global Warming Potential): Chi s& 1am néng toan cau.
ODP {Ozone Depletion Potential): Chi sé lam suy gidm tang 6zén.

CHU THICH 1: Tham khdo TCVN 7161-1 (ISO 14520-1), 4.2.1 vé thdo luan cac gia tri GWP va mdi
quan hé clia ching v&i anh huéng clia khi ddi véi su thay déi khi hau/néng 1én toan cau.

CHU THICH 2: Cac thudc tinh méi tréng dwoc trich din tlr cAc tai lidu 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) 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;

- 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 808 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 FK-5-1-12 khéng lam suy giam tng 6z0n vi khang chira clo, bromin, ho#c iét,
Ia nhirng loai hoat chét ddng hoc chli yéu gay pha hly tang azan.
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THW MUC TAI LIEU THAM KHAO

{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) GWPs 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-
9952-18-0AR], RIN 2060-AS80 Protection of Stratospheric Ozone: New Listings of Substitutes;
Changes of Listing Status; and Reinterpretation of Unacceptahility 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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