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L&i néi dau

TCVN 7161-5:202x thay thé TCVN 7161-5:2021.

TCVN 7161-5:202x hoan toan twong dwong véi ISO 14520-5:2024.

TCVN 7161-5:202x do Cuc Canh sat Phong chay, chira chay va ctru nan, ctru hd bién soan, B6 Céng
an dé nghi, Uy ban Tiéu chuan Do lwéng Chét lwong Quéc gia thdm dinh, B6 Khoa hoc va Céng nghé

cong bé.

TCVN 7161 (ISO 14520) Hé théng chiva chay bang khi - Tinh chét vat ly va thiét k& hé thdng bao gdm
cac phan sau:

TCVN 7161-1:2022 (1ISO 14520-1:2015): Hé thdng chira chay bang khi — Tinh chét vat ly va thiét ké hé
théng — Phan 1: Yéu ciu chung.

TCVN 7161-9:2024 (1ISO 14520-9:2019): Hé théng chira chay bang khi — Tinh chat vat ly va thiét ké hé
théng — Phan 9: Khi chiva chay HFC-227ea.

TCVN 7161-13:2024 (ISO 14520-13:2015): Hé thdng chira chay béng khi — Tinh chét vat ly va thiét ké
hé théng — Phan 13: Khi chiva chay 1G-100.

TCVN 7161-14:2024 (ISO 14520-14:2015): Hé thdng chira chay bang khi — Tinh chét vat ly va thiét ké
hé théng — Phan 14: Khi chiva chay 1G-55.

TCVN 7161-15:2024 (ISO 14520-14:2015): Hé thdng chira chay bang khi — Tinh chét vat ly va thiét ké
hé théng — Phan 14: Khi chiva chay 1G-541.

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

- Part 2: CF3l 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.


https://thietbipcccbinhduong.com/tcvn-7161-13-2024-tinh-chat-vat-ly-thiet-ke-he-thong-p13/
https://thietbipcccbinhduong.com/tcvn-7161-14-2024-tinh-chat-vat-ly-thiet-ke-he-thong-p14/
https://thietbipcccbinhduong.com/tcvn-7161-14-2024-tinh-chat-vat-ly-thiet-ke-he-thong-p14/

TIEUCHUANQUOC GIA TCVN 7161-5:202x

Hé thong chira chay bang khi - Tinh chat vat ly va thiét ké hé
thong - 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 vi ap dung

Tiéu chuan nay quy dinh cac yéu cau riéng biét déi véi hé thdng chira chay bang khi FK-5-1-12. Tiéu
chuén nay bao gébm cac thong tin chi tiét vé tinh chat vat ly, d&c tinh ky thuat, cach st dung, phwong
phap thiét ké va diéu kién an toan.

Tiéu chuén nay ap dung cho hé théng chiva chay tw déng bang khi FK-5-1-12 hoat déng tai cac ap suét
danh nghia 25 bar, 34,5 bar, 42 bar va 50 bar dwgc nén bang nito. Tiéu chuan nay ciing cé thé ap
dung cho cac hé théng tai cac diéu kién ap suat khac.

2 Tailiéu vién dan
Céc tai liéu vién dan sau day rat can thiét cho viéc ap dung tiéu chuan nay. Déi véi tai liéu vién dan ghi

nam cong bé thi &p dung ban dwoc néu. Déi véi tai liéu vien dan khong ghi ndm cong bd thi ap dung
phién ban mai nhat, bao gébm ca cac ban stra dbi (néu co).

TCVN 7161-1 Hé théng chiva chay bang khi - Tinh chat vat ly va thiét k& hé théng - Phan 1: Yéu cau chung.

ISO 14520-1 Gaseous fire-extinguishing systems - Physical properties and system design -
Part 1. General requirements.

3 Thuat ngir va dinh nghia

Trong tiéu chuén nay st dung céac thuat ngi va dinh nghia néu trong TCVN 7161-1.

4 Dac tinh ky thuat va str dung

4.1 Quy dinh chung

Khi chira chay FK-5-1-12 phai dap trng yéu cau vé dac tinh ky thuat néu trong Bang 1.

Khi chiva chay FK-5-1-12 Ia khi trong subt, khéng mau, hau nhw khéng cé mui va khéng dan dién, cé ty
trong gan bang 11 Ian so v&i khdng khi.

Cac tinh chét vat ly dwoc néu trong Bang 2. FK-5-1-12 dap tat dam chay chi yéu bang co ché vat ly
nhuwng cling cé thé bang moét sb co ché héa hoc.



TCVN 7161-5 : 202x

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

Tinh chat Yéu cau
Do tinh khiét Khéng nhé hon 99,0 % theo mol/mol
Do axit Khong 16n hon 3 x 107° theo khdi lwong

Ham lwong nwéc

Khéng Ién hon 0,001 % theo khéi lvgng

Can khéng bay hoi

Khéng I&n hon 0,03 % theo khéi lwong

Chét huyén phu hodc can lang

Khong xuét hién

Ham Iwgng dimer dong hoc ctia HFP @

< 2 850 mg/kg

va hop chét cong véi HF ®

Ham lwgng dimer nhiét dong cta HFP

< 95 mg/kg

hiéu qua k¥ thuat.

2 Ham lwong dimer dong hoc clia HFP (Hexafluoropropene), ma s CAS 2070-70-4, trong chét chiva
chay FK-5-1-12 phéai dwoc kiém soat theo gi¢i han quy dinh cla tiéu chuan. Théng tin vé ma s6 CAS
dwoc st dung nham muc dich nhan dang héa chéat va khéng mang y nghia chap thuan hay khuyen
nghi cta I1SO dbi v&i bat ky san phdm thwong mai cu thé nao. Cac sén phadm hoac nguon cung cap
twong dwong dwgc phép st dung voi diéu kién chirng minh dworc tinh twong dwong vé déc tinh va

®Ham lwong dimer nhiét dong ctia HFP, ma sb CAS 1584-03-8, bao gdbm ca hop chat cong (adduct)
clia nd, ma sd CAS 30320-28-6, phai dap trng cac yéu cau ky thuat twong trng theo tiéu chun ap dung.

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

Tén hoéa hoc

Tinh chéat Pon vj Gia tr
Khdi lwong phan tir g/mol 316,04
Diém s6i & 1,013 bar (tuyét dbi) °C 49,2
Diém dong dac °C -108,0
Nhiét dé t¢i han °C 168,66
Ap suét toi han bar 18,646
Thé tich t&i han cm*/mol 4945
Khéi lwgng riéng téi han kg/m? 639,1
Ap suét héa hoi & 20 °C bar (tuyét abi) © 0,3260
Khdi lwong riéng chat Idng & 20 °C g/ml 1,616
Khdi lwong riéng hoi bao hoa & 20°C kg/m® 4,3305
Thé tich riéng clia hoi qua nhiét &
1,013 bar @20C ' m’lkg 0.0719
Nhiét héa hoi & diém séi KJ/kg 88,0
Cong thirc héa hoc CF3CF,C(O)CF(CF3);

Dodecafluoro-2-methylpentan-3-one

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

4.2 Str dung cac hé thong FK-5-1-12

Cac hé thdng chira chay theo thé tich bang khi FK-5-1-12 c6 thé sir dung dé dap tat cac dam chay

thudc tat ca cac loai chat chay trong pham vi quy dinh tai Diéu 4, 1SO 14520-1:2023.

Cac yéu cau vé khéi lwgng chét chiva chay trén mét don vi thé tich clia khéng gian dwoc bao vé néu
tai Bang 3 dbi v&i cac ndng do thiét ké khac nhau. Cac yéu ciu nay dwa trén cac phuong phap dwoc

trinh bay tai Diéu 7.7 1SO 14520-1:2023.

Céc nbng do dap tat va ndng dé thiét k& déi voi heptan va cac mdi nguy hiém bé mat loai A dwoc néu
trong Bang 4. Cac ndng d6 dap tat va néng do thiét ké déi véi cac chat chay khac dwoc néu trong Bang

5, va dbi v&i cac ndng dd khi tro dworc néu trong Béng 6.
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Bang 3 — Lwong chét chiva chay FK-5-1-12

Nhigt do Thé Yéu cau vé khéi lwong FK-5-1-12 trén mét don vi thé tich cha
tich -~ . . .
riéng khong gian dwoc bao vé, m/V (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| 1,6236 | 1,8241
=15 0,0623 0,4965 | 0,6690 | 0,8450 | 1,0248 | 1,2084 | 1,3961 | 1,5879 | 1,7839
-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 | 0,8094 | 0,9816 | 1,1575 | 1,3372| 1,5209 | 1,7087
0 0,0664 0,4658 | 0,6275 | 0,7926 | 0,9613 | 1,1336 | 1,3096 | 1,4895 | 1,6734
5 0,0678 0,4564 | 0,6148 | 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
30 0,0746 0,4144 | 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 | 0,5291 | 0,6684 | 0,8106 | 0,9559 | 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 | 0,4868 | 0,6148 | 0,7457 | 0,8793 | 1,0158 | 1,1554 | 1,2980
75 0,0870 0,3556 | 0,4791 | 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
90 0,0911 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 ap dung cho FK-5-1-12 va khéng ding cho b4t ky san phdm nao khac c6 chira thanh
phan dode-cafluoromethylpentan-3-one.
Ky hiéu:

m/V la yéu cau vé khéi lwgng cla khi chira chay trén mét don vi thé tich (kg/m3), nghta la khéi lwong khi can thiét m

tinh béng kildgam cho mot mét khéi thé tich dwoc bao vé V dé tao ra ndng d6 yéu cau & nhiét dé quy dinh;

\% la thé tich cha khu vic nguy hiém (m3); nghia la thé tich dwoc bao che trir di thé tich cac cau kién cb dinh
khong thdm khi chiva chay.
(¢ v

m =
1100-¢ S

c l& ndng do6 (%), nghia la néng dé theo thé tich clia FK-5-1-12 trong khéng khi & nhiét d& xac dinh va ap suét tuyét
ddi 1,013 bar

S lathé tich rieng (m3/kg); thé tich riéng ctia hoi qua nhiét FK-5-1-12 & ap suat 1,013 bar ¢6 thé xac dinh gan
dung theo cong thire: S =K1 + k2T

trong do: k1 = 0,0664; k2 = 0,000274.

T la nhiét 6 (°C); nghia la nhiét do thiét ké trong khu virc nguy hiém.
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Bang 4 — Nong do dap tat va nong do thiét ké cua FK-5-1-12

Loai B

Heptan (chén nung) 4,5

Heptan (thtr trong phong) 4.4 5.9
Bé& mat loai A

Cui gb 3,4

Polymethyl methacrylate (PMMA) 4,1 5,3
Polypropylen (PP) 4,0

Acrylonitrile Butadiene Styrene (ABS) 4,0

Khu vwe nguy hiém cao hon loai A Ch thich 4 5,6

CHU THICH 1. Céc gia tri ndng dé dap tat dbi véi cac chat chay loai B va bé mét loai A dwoc xac dinh bang thi
nghiém theo Phu luc B va Phu luc C, ISO 14520-1:2023.

CHU THICH 2. Néng db thiét k& nhé nhat dbi véi chat chay loai B 14 gia tri cao hon cha ndng do dap tat chat
chéay heptan theo phép thtr chén nung hodc ndng dd dap tat chat chay heptan theo phép thir trong phong
nhan vé&i hé sb 1,3.

CHU THICH 3. Nong d thiét ké nhé nhat dbi véi chat chay bé mat loai A |a gia tri cao nhat clia cac néng dd dap
tat theo cac phép thiy trén ciii g6, PMMA, PP ho&c ABS va nhan véi hé sb 1,3. Trong trwdng hop khéng cé bat ci
gia tri nao trong bdn gia tri nébng do dap t&t néu trén thi ndng do thiét k& nhoé nhét phai & gia tri d6i véi chat chay
cho khu vwc nguy hiém cao hon chét chay loai A.

CHU THICH 4. Néng d thiét k& nhé nhat cho cac chat chay khu vwc nguy hiém cao hon loai A phai la néng d6
cao hon clia ndng do thiét k& nhoé nhét clia chat chay bé mét loai A hodc 95 % ndng do thiét ké nhd nhat cla chét
chdy loai B.

CHU THICH 5. Tham khao Biéu 7.6.1.3, ISO 14520-1:2023 dbi v&i cac hwéng dan vé cac chét chay loai A.

Bang 5 — Nong dd dap tat va nong do thiét ké cua FK-5-1-12 cho cac chéat chay khac

Chéat chay Nong doé dap tat Noéng do thiét ké nhé nhat
% theo thé tich % theo thé tich
Axeton 4,5 59
Ruwou etylic 55 7,2
DA4u diesel tau thay 4,5 5,9
Methanol 6,5 8,5
2-Butanone 4,5 5,9
n-heptan 45 59
Heptan ky thuat 4,5 5,9
CHU THICH 1. Cac ndng do6 dap tat dbi voi cac chat chay loai B néu trén dwoc xac dinh bang phwong phap
tai Phu luc B, 1ISO 14520-1:2023.
CHU THICH 2. Cac gié tri thiét ké nhoé nhat da dwoc ting 1én dén ndng do thiét k& nhé nhat dwoc xac 1ap cho
heptan phu hep véi biéu 7.6.1, ISO 14520-1:2023.
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Bang 6 — Nong dé khi tro va nong dd thiét ké cia FK-5-1-12

Chét chay Néng d;;:; khi tro Nong do thié:/o ké nhd nhét
Métan 8,8 9,7
Propan 8,1 8,9
CHU THICH: Céc ndng d khi tro va ndng do thiét ké nhd nhat dwoc xac dinh theo 1SO 14520-1:2023.

5 An toan cho ngw®i

Trong thiét k& hé thdng chira chay bang khi FK-5-1-12 can phai lwu y dén moi yéu t6 nguy hiém dbi véi
con nguwoi do qua trinh xa FK-5-1-12 tao ra.

Céc yéu t6 nguy hiém c6 thé phat sinh do nguy&n nhan sau:

a) Khichira chay xa ra tlr hé théng;

b) Céc san phdm ctia dam chay;

c) Céc san phdm phan hly cla khi chira chay do tiép xtc véi dam chay.

Débi v&i cac yéu cau an toan tdi thiéu, tham khao Diéu 5, 1SO 14520-1:2023.

Théng tin vé tinh chéat déc hai dbi véi FK-5-1-12 dwoc néu trong Bang 7.
Bang 7 — Tinh chat doc hai cta khi FK-5-1-12

. P Gia tri
Tinh chat %
4 h LCso >10%
Mcrc d6 anh hwdng cé hai khong quan sat dwgc (NOAEL) 10 %
Mtrc d6 dnh hwédng co hai thdp nhat quan sat duoc >10%
(LOAEL)
CHU THICH: LCso la ndng d6 gay t& vong cho 50% dan chubt tiép xuc trong 4 gid.

6 Thiétké hé théng

6.1 Mat dé nap

Mat dd nap cla binh chra khéng dwoc vwot qua cac gia tri quy dinh trong Bang 8 dén Bang 11 dbi voi
cac hé théng 25 bar, 34,5 bar, 42 bar hoac 50 bar.

Néu vwot qua mat dd nap tdi da cé thé 1am cho binh chira day “chét I6ng” d&n dén tinh trang ap suét tang
lén rat cao khi co sy thay dbi nhd vé nhiét dd gay anh hwdng dén tinh toan ven cia tb hop binh chira.

Quan hé gitra ap suat va nhiét dd dwoc néu trong Hinh 1 ap dung cho cac mat dd nap khac nhau.
Bang 8 — Dac tinh cua binh chira khi FK-5-1-12 loai 25 bar

Tinh chat

Mat d6 nap téi da

chtra tai 50 °C

Ap suét lam viéc I&n nhat cda binh

Ap suét nén cuc dai tai 20 °C

Pon vi | Gia tri
kg/m3 1480
bar , 29
(tuyét doi)
bar , o5
(tuyét doi)

suat/nhiét do.

CHU THICH: Xem Hinh1 dé c6 thém di liéu vé mbi quan hé ap
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Bang 9 — Dac tinh cua binh chira khi FK-5-1-12 loai 34,5 bar

Tinh chét Pon vi | Gia tri
Mat do nap téi da kg/m3 1200
Ap suét lam viéc I&n nhat cua binh bar 38
chira tai 50 °C e
(tuyét doi)
Ap suét nén cyc dai tai 20 °C bar 345
(tuyét dbi) ’
CHU THICH: Xem Hinh 2 dé c6 thém d liéu vé& méi quan hé ap
suét/nhiétdo.

Bang 10 — DPac tinh cua binh chira khi FK-5-1-12 loai 42 bar

Tinh chét Pon vi | Gia tri
Mat d6 nap t6i da kg/m3 1440
Ap suét lam viéc I&n nhét cla binh bar 48
chtra tai 50 °C (tuyét déi)
Ap suét nén cuc dai tai 20 °C bar 42

(tuyét dbi)

CHU THICH: Xem Hinh 3 dé c6 thém di liéu vé mdi quan hé ap
suat/nhiét do.

Bang 11 — Pac tinh cua binh chira khi FK-5-1-12 loai 50 bar

Tinh chét Pon vi | Gia tri
Mat d6 nap téi da kg/m3 1200
Ap suét lam viéc I&n nhét cla binh bar 57
chtra tai 50 °C (tuyét déi)
Ap suét nén cuc dai tai 20 °C bar 50

(tuyét dbi)

CHU THICH: Xem Hinh 4 dé c6 thém di liéu vé méi quan hé ap
suét/nhiét do.

6.2 Ap suat nén cwec dai

CAc binh chtra phai dwoc nén cuc dai bang nito cd dd Am khong Ién hon 60 x 10~6 khéi lwong so voi ap
suét can bang 25 bar *3%, 34,5 bar *39%, 42 bar *3% hoac 50 bar *3% & nhiét d6 20 °C.

6.3 Lwong khi chirachay

Yéu ciu lwong khi chira chay nhé nhéat phai dat dwoc néng dd thiét ké cho khu vwe nguy hiém & nhiét
do thdp nhét, dwoc xac dinh nhuw trong Bang 3 va theo phwong phap néu tai Diéu 7.7, 1ISO 14520-
1:2023.

Nong db thiét ké dwoc quy dinh cho cac khu viwe nguy hiém cé lién quan néu trong Bang 4, bao gébm
hé sé an toan téi thiéu bang 1,3 14n néng d6 dap tat.

Nén lwu y tang hé sb nay cho cac khu vwc nguy hiém cu thé, déng thdi tham van y kién cla cac co
quan chtrc nang lién quan.

10
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Hinh 1 — D6 thi nhiét dé/ap suat déi véi FK- 5-1-12 dwore ting ap nén cwe dai bang nito
dén 25 bar & 20 °C
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Hinh 2 — D6 thi nhiét do/ap suat déi véi FK- 5-1-12 dwoc ting ap nén cwe dai bang nito
dén 34,5 bar & 20 °C

11
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Hinh 3 — D6 thi nhiét dé/ap suat déi véi FK- 5-1-12 dworc tang ap nén cwe dai bang nito
dén 42 bar & 20 °C
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Hinh 4 — D6 thi nhiét dé/ap suat do6i véi FK- 5-1-12 dworc tang ap nén cure dai bang nito
den 50 bar & 20 °C
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6.4 Mat dé nap khac va cac mirc ap suat ting ap nén cwc dai

Ngoai cac gia tri quy dinh tai 6.1 va 6.2, cac mat dd nap va ap suét nén cwc dai khac dwoc phép ap
dung khi nha san xuat cung cap cho ngudi ding va co quan chuyén mén cac théng tin div liéu twong
tw nhw trinh bay tai 6.1, 6.2, 6.3, bao gom:

a) Mat do nap tbi da;
b) Ap suét binh chiva & nhiét d6 nap;
c) Ap suét binh chtva & nhiét d6 bao quan Ién nhét;

d) Céac mirc ap suét cia binh chira & mat do nap tbi da trong dai nhiét dd bao quan tlr thAp nhét t&i
cao nhét, trinh bay & dang d thi twong tw nhw tai 6.3.

7 Dac tinh méi trwdng

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

ODP 0

CHU THICH 1: Chét chira chay FK-5-1-12 c6 chi s6 ODP bang 0 do khéng chira clo, brom hoac i-6t, la
cac thanh phan cé hoat tinh ddng hoc chinh gay suy gidm tang ozone.

CHU THICH 2: Tham khao 1SO 14520-1:2023, muc 4.2.2 d& biét thém nodi dung phan tich vé gia tri
GWP va méi lién hé cla chung vai tac dong cla khi dén bién ddi khi hau/hién twong néng 1én toan cau.
CHU THICH 3: Céac dac tinh mdi trwérng dwoc xac dinh dwa trén Tai liéu tham khao [1] va [2]. GWP =
Tiém nang noéng 1&n toan cau (Global warming potential); ODP = Tiém n&ng suy gidm tang ozone
(Ozone depletion potential).
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