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Tom tdt: Tinh chat mdi chdt lgnh 1 nhan to chu yéu quyét dinh cac quy tdac vé an
toan hé thong lanh va bom nhiét. Mdi chat lanh da gdy ra hai cugc khing hodng mdi
trirong nghiém trong nhdt trong lich sir lodi nguoi 1a 1am suy giam tang ozone va
lam néng toan c4u.Madi chdt lanh cii dang dwoc nghién cizu phat trién va thay thé
hang ngay bang cac méi chdt lanh méi than thién véi méi trwong. CAc yéu cdu vé an
toan hé thang lanh cia tiéu chudn cii do dé ciing dwoc thay mdi dé phil hop véi cac
logi méi chdt lanh méi. Bai bao gidi thidu vé cac ydu cdu méi nay theotiéu chudn
quac té méi nhdt vé an toan hé thong lank va bom nhiét 1SO 5149-1:2014. Tiéu
chudn da dwoc bién dich sang tiéng Viét 1a TCVN 6104-1:2015.

Summary: The properties of refrigerant are a main factor deciding the rules on
safety of refrigeration systems and heat pumps. Refrigerant has caused two
environmental crisis, the most serious in the history of humanity, which are
depletion of ozone layer and global warming. Newenvironmentally
friendlyrefrigerants are being daily developed and applied, which replaced old
refrigerant. Thus thenew safety requirements for refrigeration systems must also be
replaced to match the new refrigerant types. The paper introduces the new safety
requirements after the latest international standards for safety and heat pump
refrigeration system 1SO 5149-1: 2014. Standards have been translated into
Vietnamese was 6104-1: 2015.

1. MO DAU

M®6i chit lanh da gay ra hai cudc khing hoang méi tredng nghiém trong nhét trong
lich sir nhan loai d6 1a 1am suy giam tang ozone va lam néng toan cau. Tang ozone la
l4 chan bao vé trai dat khoi cac tia cuc tim cd hai cho suc khoe tir vii try, dic biét nd
c6 thé gay ung thu da cho ngudi. Sy ndng 1én toan cau gay ra bién doi khi hau lam
bang tuyét vinh ctiru ¢ hai cuc trai dat tan chay, nudc bién dang cao, nhan chim cac
vung dong bang phi nhiéu, thién tai khac nghiét, bdo t5 hoanh hanh... Méi chat lanh
thoi gian qua chinh 1a thue doc ma con ngudi da san xuat ra dé dau doc va hay hoai



moi trudng séng. Dé bao vé moi trudng séng, phuwong cach duy nhat 1a thay d6i moi
chét lanh, loai bo mdi chét lanh ci, tim toi nghién cau st dung méi chat lanh méi
than thién véi maoi truong. Trong may niam trd lai day, mot loat mdi chét lanh moi
than thién véi moi truong da duoc nghién ciru dua vao str dung ma HFO-1234yf va
HFO-1234ze véi ODP = 0 va GWP < 1 14 c4c vi du dién hinh. Hang Carrier va
Trane da di dau trong viéc san xuat hang loat may 1am lanh nudc chiller véi cac dai
nang suat khac nhau sir dung HFO-1234ze (E). M6i cht lanh 1a yéu té quyét dinh vé
an toan hé thdng lanh va bom nhiét. Bé dap ung tinh hinh mai, tiéu chuan quéc té vé

an toan hé théng lanh va bom nhiét da duoc cap nhat, bo sung va thay thé.

2. PINH NGHIA, PHAN LOAI VA CHUAN LUA CHON

2.1.

Phan loai khong gian c6 ngudi

Khong gian c¢6 nguoi dugc phan lam 3 loai a, b, ¢ (Bang 1).

Bang 1 - Phan loai khong gian c6 nguoi

Loai Pac tinh chung Vidu
Khong gian | Cac phong, buong tda nha ¢ do Bénh vién, toa an, nha tu, nha
c6 nguoi - C6 trang bj cac phuong tién dé|hat, siéu thi, truong hoc,
néi chung | ngu, phong doc, ga cudi van
a - Di chuyén cua con nguoi bi han | chuyén cong cong, khéach san,

ché, nha ¢ vatiém an...

- Khong kiém soat dugc s6 nguoi,

hoac

- Nguoi tiép can khdng gian nay

khong duoc bdo cho biét vé su dé

phong can thiét nham bao dam an

toan
Khéng gian | Cac phong, cac bo phan cua toa nha, | Cac co quan kinh doanh hoac
c6  nguoi|tda nha ¢ dé chi cd mot sé han ché | cong quyén, cac phong thi
dugc nguoi cO thé duoc tu tap, mot sb | nghiém, cac dia diém cho san
giam sat ngudi can duoc thong béo cho biét | xuat thong thuong va noi lam
b vé sy dé phong an toan chung cua to | viéc cia nhiéu ngudi. ..

chtrc quan ly




Khéng gian | Cac phong, cac bo phan cua toa nha, | Cac phuong tién san xuat vi
c6  ngudi|tda nha & do chi co6 nhimg ngudi | du, d6i véi cac hoa chat, thuc
duoc  cho|duoc phép méi dugc tiép can, |pham, do uébng, nudc da,
phép nhitng nguoi nay dugc thong bao | kem, cac nha may tinh ché,
c cho biét vé sy dé phong chung va | cac kho lanh, noi san xuat bo
dic biét vé an toan cua to chtc quan | sira, 10 md, va cac khu vuc
ly va noi dién ra cac qua trinh san | khong dung chung trong céc
xuat, xu Iy hodc bao quan vat liéu | siéu thi. ..

hodc san pham

2.2. Phan loai h¢ thong lanh va bom nhiét

Hinh 1 dén 9 gisi thiéu phan loai hé thong lanh va bom nhiét.So vai tiéu chuan cii
chi ¢c6 6 hé théng [3], tieu chuan moéi mo rong thém 3 hé thong thanh 9 he
théng.Trong céc hinh tir 1 dén 9, biéu dién cac dan trao d6i nhiét, duong nét lién 1a
moi chat lanh, duong cham cham (....... ) 14 chat tai lanh.
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Hinh 1.Hé thong truc tiép (1.Khong gian c6 ngudi, 2. Bo phan chia MCL- thong
dung nhét hién nay; Tu lanh, kho lanh, RAC, PAC, VRV, VRF...)
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Hinh 2. Hé théng (gian tiép) phun hé (DUng trong cac phan xudng san Xuat)
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Hinh 3. Hé thdong truc tiép c6 ong gi6 (rat thong dung trong PHKK va lanh thuong
nghiép)
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Hinh 4. Hé thdng (gian tiép) phun ho, co thong hoi (ding trong cong nghiép — it

thdng dung)
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Hinh 5. Hé thng gian tiép kin (cd binh gidn no Kkin — rat thong dung trong PHKK
hoac lanh thuong nghiép c6 chiller)

Hinh 6. Hé thng giéan tiép co théng hoi (dung trong thuong nghiép, it dung)
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Hinh 7. Hé théng gian tiép kin co thong hoi (binh gidn na hé, thong dung véi hé

théng co chiller)
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Hinh 8. Hé thong gién tiép kép, kha nang ro ri cia MCL vao phong Ia rat nho
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Hinh 9. Hé thdng gian tiép &p suat cao, ap suit chat tai lanh l16n hon ap suit moi
chat, kha ning ro ri vao phong c6 ngudi la bang khéng

2.3 Vi tri lap dit caa hé thong

Loai I: May nén va céc bo phan cua hé thdng lanh b tri trong khong gian c6 nguoi.
Loai II: May nén duoc b tri trong budng may, cac dan lanh b tri trong khong gian
c6 ngudi. Loai 111: Tt ca cac bo phan chra mdi chat lanh duoc bé tri trong budng
may. Loai IV: T4t ca cac bo phan chira mdi chat lanh duoc b tri trong khdng gian
cé théng gio.

2.4. Lwong nap tinh theo thé tich phong

Luong nap theo tiéu chuan magi hoan toan khac véi tiéu chuan cii. Néu theo tiéu
chuan cii thi lwong nap chi can tinh theo thé tich phong véi giéi han nong do RCL
(Refrigerant Concentration Limit) la du (Bang 2):
Vi du 1: Lap mot may VRF 32 HP cho mot toa nha co luong nap la 18,5 kg, moi
chat lanh R410A. Toa nha c6 rat nhiéu phong diéu hoa, trong d6 c6 phong nho nhat
la 24 m?, cao 3,0 m, thé tich 72 m?3, c6 thong gid tdi thiéu. Hoi lwong nap téi da trong
truong hop nay c6 dap tng khdng? Néu khong néu giai phap xtr 1y.Giai: Theo Bang
2, 6 day co thé ding QLMV. Lugng nap cho phép la 72 m® x 0,39 kg/m® = 28,1 kg,
dap {rng y&u cau. Neu khong dap ung ¢6 3 phuong an xu ly: a) Chuyen sang dung to
may nho, b) Néu van dung to to may Ién, phai b tri dau do ga dé bat quat théng gid
khi c6 ro ri,c)Hoac stir dung loai c6 khoa tu dong dong duong ga khi cé tin hiéu ga
bat thuong trong hé thong.
Theo tiéu chuan mai, phai tinh lugng nap cho phép theo 3 tiéu chi la theo RCL, tinh
dé chay LFL (Low Flammability Limit) va tinh doc hai ODL/ATEL (Oxygen
Deprivation Limid/ Acute Toxicity Exposure Limit). Cac lugng nap nay duoc tinh
theo cac cong thirc cho trudc va phu thudc rat nhiéu diéu kién khac nhau nhu loai
khong gian c¢6 nguoi (muc 2.1), loai hé théng(muc 2.2), vi tri Iap dat hé théng (muc
2.3), phuong phéap bo tri dan lanh (dit san, treo tudng, treo tran...), khéng gian co
ngudi trén hodc dudi mit dat...Sau d6 so sanh cac két qua va phai st dung két qua
nho nhét tinh dugc [2].Khi tinh toan lwong nap, phai ding thé tich (V) nho nhit caa
khong gian kin (thé tich phong nho nhat).Luong nap tinh theo tiéu chuan méi do d6
phtrc tap hon rat nhiéu, khéng thé trinh bay trong pham vi bai bao nay,cu thé xin
xem [1].

Bang 2. Lweng nap cho phép cia méi chit lanh [1]

, Gisi han nong do | Gisi han luong nap | Gisi han luong nap
M0i chat lanh cua moi chat lanh | c6 thdng gi6 toi|cod thong gi6 bo
RCL, kg/m3 thiéu sung




QLMV, kg/m?® QLAV, kg/m?®
R22 0,21 0,28 0,50
R134a 0,21 0,28 0,58
R407C 0,27 0,46 0,50
R410A 0,39 0,42 0,42
R744 0,072 0,074 0,18
R32 0,061 0,063 0,16
R1234yf 0,060 0,062 0,15

3. THIET KE, CAU TAO, GHI NHAN VA LAP TAI LIEU

Tt ca cac thiét bi chinh nhu may nén lanh (may nén thé tich kiéu kin, nira kin, ho va
may nén dong hoc), thiét bi ngung tu, thiét bi bay hoi, cac loai dudng 6ng va cac loai
mbi ndi cling nhu cac thiét bi phu cua hé théng lanh va bom nhiét nhu binh tach dau,
phin séy loc, van chin, van an toan, van dich vy, van mét chiéu, binh trung gian,
binh tach long, binh tich long, binh chira tudn hoan, bom MCL... can dugc thiét ké,
ché tao, ghi nhan theo tiéu chuan quéc té 1SO, IEC hudng dan trong phan 2 cua tiéu
chuan nay.

Céc vat lidu ché tao nhu kim loai den (sdt, thép, gang, hop kim...) va cac loai kim
loai mau nhu dong, nhom..., cic vat liéu phi kim loai nhu cao su, amiing, chat
déo... str dung phu hop cho tung loai MCL ciing duoc quy dinh ¢ day.

Phan 2 cua tiéu chuan nay ciing dua ra cac quy dinh cu thé vé cac phuong phap thir
bén co hoc, thir moi, ap suat lam viéc téi da, nhiét do 1am viéc t6i da, phuong phap
thir ap luc, thir chan khong, thir kin... cho ting thiét bi, cho hé théng ché tao tai nha
may hoac lap dit tai cong truong, cac loai co cau an toan.

Ngoai ra phan nay ciing quy dinh vé cach ghi nhan va lap chuang chi, ho so, tai liéu
cho may va thiét bi va c6 7 phu luc nhu sau:A. Danh myc dé kiém tra bén ngoai hé
théng lanh bang mat thuong (nguyén ven vé hé théng, thiét bi phu trg, tu dong, bao
vé...); B. Céc yéu cau bd sung cho hé théng lanh va bom nhiét sit dung NH3 (theo
luong nap 50, 4500 va >4500 kg...); C. Xéc dinh loai cho cac h¢ thong lanh (cap an
toan, ap suat lam viéc to1 da, chung loai cac bo phan, quy dinh vé binh chiu &p lyc,
duong dng, cac méi néi chiu ap lyc...); D. Yéu Cau vé thtr nghiém an toan ban chat
hé thong (thir kin, ther bén, &p suat the, &p suét 1am viéc téi da...); E. Vi du vé b tri
céc co cau an toan trong cac hé thong lanh (Van ba nga dé lap van an toan); F. Chiéu
dai twong duong cho phép cua duong dng xa va G. Su tao thanh vét nat trong an




mon &ng suit (An mon tng suat & dong, & thép, cac yéu té anh hudng nhu giéi han
chay, nhiét do, 6 xi, nudc, su ldo hoa... va phong tranh).

4. PIA PIEM LAP PAT

Phan 3 cua tiéu chuan quy dinh vé budng may ddi véi cac loai mdi chat khac nhau
(vi du thdng gi6 khan cip, ngon lira ha, ngat mach khan cap tir xa, ctira budng may,
duong ong gid, hé théng chiéu sang thong thuong va khan cap, thiét bi dién va tu
dong, thiét bi bao vé va bao dong, bé tri dau do mdi chat lanh...). Noi dung cua phan
nay gan tuong tu nhu tiéu chuan cii. Phan nay khéng cé phu luc.

5. VAN HANH, BAO DUGNG SUA CHUA VA THU HOI MCL

Phan 4 cua tiéu chuan quy dinh vé van hanh va ho so tai liéu, noi quy, Ii lich, nhat ky
vé van hanh hé thdng lanh; vé bao dudng, kiém tra dinh ky hé théng may va thiét b,
su ro ri moi chat lanh, sy hoat dong binh thuong cta may va thiét bi, vé sira chixa,
dac biét viéc thu hdi, tai sinh, tai ché, tai sir dung mdi chat lanh (Hinh 10, 11). Viéc
thu hdi, tai sinh, tai ché, tai st dung va loai bo mdi chat lanh phai tién hanh theo quy
trinh, dap tng day du cac tiéu chi dé ra dé tiét kiém, tai s dung cling nhu tiéu hay
moi chat tranh xa thai méi chat truc tiép vao moi truong. Nhitng méi chét lanh qué
ban, khdng thé tai sinh, tai ché vi du do thu hoi tir cac may chay I6c phai dugc tiéu
hity trong cac 10 d6t ¢d nhiét do tir 1100°C trg 1én nhu 10 quay xi mang.
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Hinh 10. Quy trinh thu héi, tai sinh, tai ché va su dung lai MCL
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Hinh 11. Quy trinh cdng nghé tai sinh, tai ché MCL

Phan 4 ¢6 5 phu luc gdm:A. Thao dau ra khoi hé thong lanh; B. Cac théng sé ki
thuat quy dinh cho méi chét lanh tai sinh; C. Xt ly va bao quan mdi chét lanh; D.
Thanh tra tai chd (khi hé théng dang hoat dong); E. Thanh tra vé an mon thiét bi.

6. KET LUAN
Dé bao vé mdi truong sdng, bao vé ting ozone, ngin chin sy néng 18n cua trai dat,
giam thiéu bién d6i khi hau, mdi chat lanh méi than thién véi méi truong (thé hé moi
chét lanh thir 4) dang duoc nghién ctu tng dung sau rong va manh mé trén pham vi



toan thé gidi. Mai chat lanh méi ¢ cac tinh chat méi va can thiét phai c6 cac yéu
cAu méi Vvé an toan cho may ciing nhu hé théng lanh. Tiéu chuan quéc té 1SO
817:2014 va 1SO 5149:2014 (phién ban tiéng Viét TCVN 6739:2015 va TCVN
6104:2015 ) la rat can thiét, dap ang nhu cau vé ky hiéu, phan loai an toan ciing nhu
k¥ thuat an toan d6i vai cac hé théng lanh va bom nhiét van hanh vai cac moi chét
lanh mai. Nhitng thong tin nay la v6 cung quan trong trong dinh hudng sur dung va
phat trién moi chat ngan han va dai han ¢ Viét Nam va trén thé gidi.
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