NLN * 156 - 06/2021 * 17

Sé: 156 - 06/2021
Trang 17 - 21

DANH GIA GIAM PHAT THAI KHI NHA KiNH KHI
DUNG MOI CHAT LANH R32 THAY CHO R410A

TRONG PIEU HOA KHONG KHi GIA DUNG BANG

PHUONG PHAP TEWI

Nguyén Khac Hoang Thanh, Nguyén Viét Diing,
Vién KH & CN Nhiét-Lanh, Trwéng Pai hoc Bach Khoa Ha Noi

E-mail: dung.nguyenviet@hust.edu.vn

Ngay nhén bai: 02/11/2020
Ngay bai dwoc duyét dang: 29/06/2021

Ngay nhan bai duroc stra theo y kién phan bién: 06/05/2021

Tom tdt: Dya trén cac két qua nghién ciu thj truong BDHKK Viét Nam trong thoi gian 2012-
2020, bai bao da phan tich dwa ra xu hwong phat trién cua thi trvvong nay. Trén co sé ap dung
céach tiép can tinh toan theo chi sé dnh huéng néng lén toan cdu quy déi téng — TEWI va phuong
phap bin-nhiét do, bai bao da lan déu tién xay dung dwoc mé hinh xac dinh luong phét thdi GHG
quy déi ra tdn CO2 tuwong Umg véi cac kich ban téc do thay thé DHKK str dung R-410A bang
PHKK dung R-32 1&n ot 1a 8% va 10%, tuong img 1a 9,6 va 14,3 tridu tdn CO2. V6i két qué nay
cho phép céc co quan quén ly Nha nuéc va doanh nghiép cé thé danh gia vé dinh lirong hiéu qua
str dung méi chét lanh R-32 dé gop phan thuc hién thanh cdng Stra déi Kigali cta Nghj dinh thw

Montreal.

Ter khoa: TEWI, mdi chat lanh R-32, bin-nhiét do, phéat thdi GHG

KY HIEU:
GWP - Global Warming Potential,
L — t7 1& rd ri mdi chat hang nam
7 — thoi gian st dung cua thiét bi, ndm
m - lwong nap méi chét lanh, kg
a — ti 1& thu hdi méi chat khi tiéu hay, tai ché thiét bj
E — tiéu thu nang lwong cla thiét bi, KWh/ndm
B - hé sb phét thai trung binh san xuat dién, kg
CO2/kWh
Lc(t)- tai nhiét ctia tda nha twong &¥ng nhiét do
ngoai troi t, KW
|. DAT VAN BE

Hién nay van dé kiém soat va giam phat thai khi
nha kinh -greenhouse gas(GHG), dang la van dé
clp béach toan cau, nham &ng phé véi qua trinh
Bién dbi khi hau. Trong d6 lanh va diéu hoa khong
khi (PHKK) la linh viec déng gop phat thai khi GHG
khdng hé nhd. Ly do chinh cac mdi chat lanh thé hé
Il va Il hién dang dwoc st dung c6 tiém ndng néng
len toan cau- GWP (Global Warming Potential) rat

0, (t;)- nang suét lanh ctia DPHKK twong (rng nhiét
dd ngoai troi ti, kW

CSPF- hé s lanh toan mua-cooling seasonal
performance factor

ni- sb gi& c6 nhiét dd ngoai troi ti, trong bin-nhiét
do,n

CHi SO

I, p, n- twong tng nhiét d6 th i trong bin-nhiét d6
100- twong ng tigo= 35°C

o- twong ng to= 20°C

o,ful- nang suét lanh & diéu kién toan tai (T1)
STL- tdng tai lanh toan mua-Seasonal total load

cao gap khoang 1300+5000 phat thai cta khi CO;
[1,2].

Bén canh d6 Viét Nam la mét trong muwoi qubc
gia chiu anh hwédng nang né nhét cta qué trinh Bién
ddi khi hau. Vi thé Chinh pha da c6 nhiéu buéc di
cu thé d& cha dong &ng pho véi van dé trén. Gan
day nhét thang 9 nam 2019 Chinh phd da dé trinh
Quéc hdi phé chudn Stra dbi Kigali ciia Nghi dinh
thw Montreal vé viéc kiém soat va loai bd dan cac
mdi chét lanh HFCs c6 tiém nang néng 1&n toan cau
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(GWP) cao theo 16 trinh ma Viét Nam da cam két
v&i cong déng quédc t&. Pay 1a mot bai toan rat phirc
tap cho t&i nay cling chua co 1oi giai tbng thé, sé
anh hwéng t&i sy phat trién trong twong lai clia ca
finh vure lanh va DHKK [1].

Trong linh vwc DHKK, PHKK khdéng khi gia
dung, khdng ng gi6 c6 nang suét lanh(NSL) khéng
qué 24.000 BTU/h chiém mét ti trong rat I&n téi trén
90% tdng lwong hang ban trén toan thj trwérng hang
nam. Trong khi d6 da phan céc thiét bj nay van
dang dung moéi chét lanh R410a va R22 |a cac moi
chét thé hé cli c6 GWP tr 1800-2000, chi mét
lwong khong 1én diing mai chat R32 véi GWP=675.

Vi vay nghién ctru nay sé lwong héa viéc gidm
phét thai khi GHG quy vé tAn CO> theo céac kich ban
khac nhau clia viéc phat trién cac thiét bi PHKK st
dung R32 trén co s& st dung chi s6 anh hudéng
néng lén toan cau quy dbi téng -TEWI (Total
Equivalent Warming Impact). Day la lan dau tién &
Viét Nam c6 nghién ctu theo huwéng tiép can TEWI
dé tinh toan phat thdi GHG. Két qua nghién ciru 1a
co s& dé cac co quan quan ly nha nwéc, doanh
nghiép thuc ddy qua trinh thay thé cac DPHKK st
dung R410A bang PHKK st dung R32.

Il.CO' SO LY THUYET

2.1 Xac dinh phat thai khi nha kinh theo
céch tiép can TEWI

TEWI = GWP-L-zm + GWP-m-(1-0) + nEcp (2.1)

Trong cong thire trén sb hang thtr nhat thé hién sw
phét thai trirc tiép clia mdi chat lanh vao méi truong do
ro ri. Ti Ié L dworc xac dinh theo cac nghién ctru [3,4] tlr
3-5% véi didu hoa gia dung va ban thwong mai, trong
nghién ctru nay duorc lay theo ti 1& trung binh la 4%.

B- i 16 phat thai khi nha kinh/kWhdién, kgCO2KWh
5]

n- sb ndm thiét bj DPHKK gia dung duoc st dung,
theo céc tai liéu hwéng dan tinh toan khéu hao thiét bi,
dbi voi loai thiét bi nay thoi gian st dung la 1015 nam.
Trong nghién ctru ndy lay 1a 15 nam [3].

a-ti 1& thu hdi mdi chat khi tai ché, tiéu hay thiét bi,
tam thoi xac dinh 12 0,3

2.2 Xac dinh dién nang tiéu thuy caa PHKK
hang nam theo phwong phap Bin-nhiét dé

Dé xac dinh E;, dién nang tiéu thu hang ndm cla
thiét bi, phu thudc vao nang suét lanh, dac diém khi
hau, théi quen st dung cia ngwdi dung, kWh, dwoc

xac dinh theo phwong phap Bin nhiét do, va thuat toan

tinh CSPF[6]. E, = % , 2.2)

Trong d6 Lest dwore xac dinh theo ¢ong thire [ ]:
Lesr = X0 Le(t) *ny + X piq Qo (t) 1y (2.3)

Le(t) = Qo,ful(ty00) (ti—to) , 2.4)

ti00—to
Coéng thirc (2.4) dwgc ap dung trong trwong
hop tai nhiét cta toa nha nhé hon ndng suét lanh
Lc(8) < Qo (t) (i = 1 + p), twong (ng v&i nhiét
dod ngoai troi t .Néu trong trd'ng hop nguwoc
Le(8) > Qi (&) (i = p+1 + n) thi Qo (8;) phai
tinh theo céng thirc (2.5)

. : 3o, £u1(29) =00, £11(35)
Qo rut(t) = Qo 7o (35) + 2LLUZ220LED . (35— ),
(2.5)
Dé xac dinh Lcst theo cdng thire (2.3) bin -
nhiét 6 dwoc xac dinh theo s liéu tham chiéu
cua tiéu chuan Quéc gia TCVN 10273:2013. Hé
sb CSPF dwoc xac dinh theo cAc tai liéu []

lll. POl TUQONG VA PHWONG PHAP NGHIEN
ctu

Déi twong nghién ctru 1a PHKK gia dung, khong
dng gié o6 ndng suét lanh khong vuot qua 12kW duoc
quy dinh theo Quyét dinh 51/QD-TTg ndm 2013. Trong
dé déi twong PHKK dwoc dé xudt chuyén sang st
dung méi chat R32 & cac DHKK bién tan.

Quy mé, cAu tric thi trudong PHKK duoc phan tich
tr cac sb liéu clia cac nghién clru clia B6 Cong
thwong, H6i KHKT Lanh & BDHKK Viét Nam, Vién KH &
CN Nhiét-Lanh, B Tai nguyén & Méi trwong. Trén co
s& cac sb liéu nay dé xuét cac kich ban vé ting trwdng
ti 1& cac DPHKK str dung méi chéat R32 1a 4%, 8%,10%.

Ap dung hé cong thirc (2.1+2.5) cho phép xay dung
m& hinh tinh TEWI, trong do tiéu thu nang lwong trong
vong doi st¢ dung may st dung cach tiép can theo
phwong phap CSPF va bin-nhiét d6.

IV. KET QUA VA THAO LUAN

4.1 Danh gia dac diém cua thi trweng PHKK

Can c» vao cac sb lieu nghién ciru vé thi
trwdng DHKK trong giai doan 2013+2019 cla céac
ngudn khac nhau[7,8,9,10], c6 thé thay ti I&é phan
bd theo ndng suét lanh cla tbng lwong tiéu thu
DHKK hang nam 1a kha én dinh, dwoc thé hién &
hinh 4.1 dwéi day
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Hinh 4.1. Phan bé doanh sé PHKK theo NSL

Te sb liéu trén cho thdy DHKK c6 NSL <
15.000BTU/h chiém tlr 83-87% toan thi trwdng.
Néu tinh cd cac PHKK c6 NSL<20.000BTU/h
chiém t&i trén 95% sé lwong DHKK tiéu thu.

Vi phan bd DHKK theo NSL it thay dbi, c6
thé gia thiét phan bd DHKK theo NSL trong giai
doan 2020+2025 khéng ddi va co gia tri trung
binh cGa phan b trong 5 nam vira qua va co
gia tri & bang 4.1
Bédng 4.1. Phan bé doanh sé trung binh BPHKK

theo NSL
NSL (BTU/h) |< 11000 |{<15000 [<20000 {>20000
Tilé % 63.2 32.6 2.74 1.46

Theo céc sb liéu lich st phét trién cla thi trwéng
PHKK trong giai doan tr 20122019 [8,9] cho thay
trong giai doan tlr 2012+2017 téc d6 tang trudng
clia thj trwdng 1a rat cao trong khoang 20+30% tuy
nhién trong cac nam 2017+2019 thi trwdng cb sw
diéu chinh véi tbc dd tang trung binh khodng
10+15%. Piéu nay cho thay thi truong PHKK gia
dung da buwdc sang giai doan bado hoa, khdéng con
tang trwdng noéng. Piéu nay co thé giai thich do
lwgng DHKK gia dung dwoc tiéu thy bdi cac hd
gia dinh trong khu vuc cac thanh phd Ién nhw Ha
Noi, H6 Chi Minh, Ba N&ng(chiém khoang 2/3 thi
trwdng) ciing da b&o hoa, trong khi d6 déi véi cac
cong trinh I&n nhw van phong, khach san...cha
yéu dung cac PHKK dang ban trung tam(Multi),
da cum(VRV/VRF) va Chiller. Nam 2020 theo
nghién clru cua céac tac gia bai béo do dich Covid-
19 dién bién phirc tap nén thi trwérng cé mirc tang
trwdng am khodng 30%. C6 thé gia thiét tr nam
2021 thj trwdng co sw hdi phuc dang ké&. Tuy
nhién téc d6 tang trwdng trung binh trong giai
doan nay ciing khéng vuot qua 10+15%. Gia thiét
tbc dd nay trung binh 14 12,5% dung dé xay dwng
cac kich ban dé tinh toan phat thai & cac tinh toan
tiép theo.

Mat khac c6 thé thay DHKK sl dung moi chat
R-32 la DHKK bién tan. Ly do la ap suat lam viéc
ctia R-32 cao ciling nhw gia thanh méi chat dat,
chi thich hgp dung cho BHKK bién tan la loai thiét

/" M

bi c6 gia tri cao.

Hinh 4.2. Doanh sé va téc dé ting trwéng cda
thj trwrong DPHKK trong giai doan 2012+2019

Vi vay budc tiép theo chiing ta sé danh gia ti
Ié va toc dd tang trwdng clia DHKK bién tan so
v&i toan bd thi trwong DHKK.

o
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Hinh 4.3. Doanh s6 va téc dé ting trwéng cia
DHKK bién tan trong giai doan 2015+2019

Co6 thé thay trong 3 nam dau téc do tang
DPHKK bién tAn khoang 5%/nam tuy nhién cac
nam sau tbc do ting BHKK bién tAn gidm xubng
chi 3-4% n&m do nhu cau cling da b&o hoa & cac
thanh phé Ion 1a khu vwe ¢6 nhu cau Ién vé cac
loai PHKK chét lwgng cao. Gia thiét t&i nam 2025
ti 16 DHKK bién tan sé dat ti 1& chung & khu vuc
Chau A- Thai Binh Dwong khoang 70-75% trén
tdng s6 DHKK tiéu thu. Nhw vay trung binh téc do
tang cua ti 1& DPHKK bién tan khodng 2%/ndm.
Tbc do tang nay sé& dwoc st dung dé xay dwng
céc kich ban phat thai & budc tiép theo.

Dé xay dung kich ban chung ta danh gia i 1é
DPHKK bién tan si dung R-32 trén tbng s6 DHKK
bién tan va té do ting trwdng. Can clr theo két
qua nghién clru cla cac tac gia khac [1,10] va
danh gia cia nhém nghién ctru ti Ié ctia DHKK st
dung R-32 va R-410A dwoc thé hién & hinh 4.4.
PHKK s dung R-32 b&t dau xuat hién & thi
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triedng Viét Nam t&r nam 2013, sau 8 nam dat ti |é
khoang 32%. Nhw vay trung binh tang truwdng
khoang 4%/nadm. Con sb nay noéi 1&én tuy than
thién vé&i méi trwong va hiéu qua nang lwong cao,
nhwng do gia thanh dat, nén BHKK st dung R-32
chwa c6 sw tang trwdng manh mé. Téc dd tang
trwdng trén sé duoc lay lam kich ban nén dé tinh
toan lwgng gidm phat thai khi GHG trong céac
trwong hop néu thic ddy nhanh téc do thay thé
DPHKK str dung R-410A va R-32.

Hinh 4.4. T7 16 PHKK bién tan str dung R-32

4.2 Xay dwng kich ban thay thé PHKK sir
dung modi chat R410A bang PHKK str dung
R32

V&i kich ban nén téi 2025 ti 1&é DHKK st dung
R-32 dat khoang 50% DHKK bién tan.

V@i kich ban ti Ié tang PHKK s dung R-32
tang 8% va 10%/nam twong (ng ti 1& dat 1an lwot
la 70% va 80% t&i nam 2025.

4.3. Két qua tinh toan theo céac kich ban

Dé tinh toan phat thai khi nha kinh theo vong
doi st dung PHKK theo cach tiép can TEWI bang
m6 hinh gébm cac cong thirc (2.1+2.5) can chap
nhan cac gia thiét sau:

- Lwong mdi chat R-410A nap cho PHKK
c6 NSL< 11000 BTH/h la 1,3kg; mdi chat nap cho
cac DHKK khac ti 1é theo NSL;

- Lwong méi chat R-32 nap cho DPHKK
bang 70% lwgng nap moi chat R-410A cho DPHKK
cung NSL[1];

- Hé sb p dwoc xac dinh theo tai liéu [5];

V6i cac gia thiét trén ching ta c6 két qua tinh
toan thé hién & bang 4.2 duei day.

Bédng 4.2 Két qua tinh toan gidm phat thai khi
nha kinh quy déi ra tdn CO; cho céc kjch ban

Kich ban t3

Ich ban tang 4%/nam 8%/nam 10%/nam
DHKK R-32
TA’ h ’ h 2.

ongphatthal | g 161,800| 198,517,399| 193,822,527
tan CO2

Luong giam phat ; 9,644,401 14,339,273
thai tan CO2

Tw bang 4.2 cho thdy véi cac kich ban tang
trwdng téc dd thay thé PHKK sir dung R-410A
bang PHKK st dung R-32 khac nhau & 8% va
10% c6 thé thdy lwong gidm phat thai khi nha
kinh quy déi ra CO2 lan lwot sé 1a khoang 9,6
triéu tan va 14,4 triéu tan trong thoi gian st dung
thiét bi 1a 15 nam. V&i cac con sb trén cho phép
c6 thé lwong hoa dwoc viéc gidm phat thai khi
nha kinh twong &ng véi tirng kich ban thay thé
moi chat lanh. Pay la diém méi co gia tri cha
nghién cru nay.

V. KET LUAN

Dua trén cac két qud nghién ctru thj trwong
DHKK Viét Nam trong gan 10 n&m, bai bao da phan
tich dwa ra xu hwéng phat trién cla thj truéng nay.
Xay dwng duoc cac kich ban dé tinh toan phat thai
khi GHG.

Trén co s& ap dung céch tiép can tinh toan theo
chi s6 anh huéng néng Ién toan cau quy ddi tdng -
TEWI, bai bao da xay dwng dwgc mé hinh tinh toan
trén co s& hé 5 cong thirc (2.1+2.5) cling nhw
phwong phap bin-nhiét d6 dé xac dinh lwong phéat
thai GHG quy dbi ra thn CO; trong vong doi st
dung thiét bi, twong (rng v&i cac kich ban tbc do
thay thé PHKK str dung R-410A bang PHKK duing
R-32 1an lwot 1a 8% va 10%, bai bdo da xac dinh
duwoc lwong gidm 1a 9,6 va 14,3 triéu thn CO. quy
ddi. Pay 1a 1an dau tién & Viét Nam c6 nghién ciru
danh gia phat thai DPHKK theo cach tiép can TEWI.
V&i két qua nay cho phép cac co quan quan Iy Nha
nwéc va doanh nghiép c6 thé danh gia vé dinh
lwong hiéu qua st dung méi chat lanh R-32 dé c6
thé c6 nhitng dinh hudng hop ly cho thi trudng
PHKK Viét Nam, gop phan thuc hién thanh cong
Stra dbi Kigali cia Nghi dinh thuw Montreal.
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THE EVALUATION OF GREENHOUSE GAS EMISSIONS
REDUCTIONS WHEN USING R32 REFRIGERANT
INSTEAD OF R410A IN RESIDENCIAL AIR
CONDITIONING BY TEWI METHOD

Nguyen Khac Hoang Thanh, Nguyen Viet Dung,
School of Heat Engineering and Refrigeration, Hanoi University of
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ABSTRACT

Based on the results of research on the Vietnam Air- conditioning (ACs) market during period of
times 2012-2020, the article analyzed the development trend of the ACs market. Applying the
calculation approach of the Total Equivalent Warming Impact - TEWI and the Bin-temperature
method, the paper firstly built a model to determine the amount of GHG emissions corresponding to
the scenarios of the replacing rate ACs using R-410A by ACs using R-32, respectively 8% and 10%.
The result showed to decreate emissions GHG of 9.6 and 14.3 million tons of CO- respectively. The
obtained result may support Governmental agencies and businesses to evaluate the effectiveness of
the R-32 refrigerant use to contribute to the successful implementation of the Kigali Amendment of the
Montreal Protocol.



