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Tém tat: Bai béo trinh bay tinh toan hiéu suét nang lwong va dién néng tiéu thu cla céc may diéu
hoa khéng khi dan dung str dung cdng nghé bién tan (Inverter) trong diéu kién khi hau tai Viét Nam
bang phuong phap bin nhiét d6. Cac sé liéu clia 53 mau may diéu hoa bién tan véi dai ndng suét
lanh 9000 + 24000 BTU/h (2,6 =+ 7,1 kW) dwoc st dung cho tinh toan nay. Dya vao TCVN 10273-
1:2013 va QCVN 02:2009/BXD, hiéu suét ndng lwong va dién néng tiéu thu da duoc tinh cho 10
tinh/thanh phé dai dién cho cac vung khi hau khac nhau cda Viét Nam. Két qua tinh toan cho thay
c6 swchénh léch kha 16n hiéu suét ndng luong (CSPF) va dién nang tiéu thu hang ndm (Ccsg) duwoc
tinh gidk)a TCVN 10273-1:2013, QCVN 02:2009/BXD va thdéng sé ki thuat cua nha san xuét. Nhing
anh huwdng cda cac vung khi hdu Viét Nam téi dién néang tiéu thu ciing duwoc xem xét trong nghién
ctru. Bai bao dbng thoi dé xuét nang cép Tiéu chudn va Quy chuén dé viéc tinh toan hiéu suét diéu
hoa khong khi bién tan trong diéu kién khi hau Viét Nam chinh xac hon.

Terkhod: Hiéu suét ndng lwong, dién néng tiéu thu, cong nghé bién tan, diéu hoa gia dung, khi hau

Viét Nam.

1. MO BAU

Didu hoa khéng khi da tré thanh mot phan
khéng thé thiéu ddi véi d&i sbng hang ngay cla con
ngudi, phuc vu trong nhiéu linh vuwc khac nhau va
gop phan phat trién kinh té toan cau. Theo dw béo
ctia Bao nganh DBiéu hoa khong khi, swéi va lanh
Nhat Ban (JARN), thi trwéng Thé gi¢i sé cham
ngwdng 129,34 triéu may trong nam 2021 véi tin
hiéu kh& quan trong bdi cdnh Thé gi6i chiu anh
hwéng i dai dich COVID-19, trong dé dong diéu
hoa gla dung dugc danh gia 1a nhan tb chinh déng
gop vao sy phuc héi nay [1]. Tai Viét Nam, diéu hoa
gia dung mét chiéu tiép tuc dan dau thij truong voi
hon 80% thi phan.

Trong nhirng ndm gan day, nhu cau vé dién clia
ngwoi dan Viét Nam tang Ién nhanh chong va duoc
dw béo la sé tiép tuc trong nhirng nadm t&i. Didu nay
dan t&i viéc Viét Nam dang ddi méat véi nguy co
thiéu hut dién trong twong lai. Theo dw bao ctia Tap

doan dién lyc Viét Nam (EVN) téi nam 2025, Viét
Nam c6 thé sé thiéu tdi 15 ti kWh dién trong ndm
2023 [2], d&t ra yéu cau phai c6 nhirng giai phap
tiét kiém dién manh mé t&r Chinh phu va nguw&i dan.
M6t trong nhivng gidi phap tiét kiém do 1a lwa chon
nhirng thiét bi dién tiét kiém nang lwong, dac biét
la diéu hoa khoéng khi vén tiéu thu rat nhiéu dién
nang. Diéu nay da thac day sy gia tang nhanh
chong cta may diéu hoa bién tan, vén cé wu diém
la tiét kiem dién nang hon so v&i diéu hoa théng
thwong. O géc do vi md, Bd KH&CN da ban hanh
TCVN 10273-1:2013 (twong dwong véi ISO 16358-
1:2013) [3] danh gia hiéu suat nang lweng qua “chi
sb hiéu quéa lam lanh toan mua” Cooling Seasonal
Performance Factor - CSPF) va quy dinh cap hiéu
suat nang lwong téi thiéu (MEPS) trong TCVN
7830:2015 [4] nham khuyén khich st dung may
diéu hoa khong khi tiét kiém nang lwong. M&c du
vay, Viéc tinh toan hiéu suat nang lwong clia may
diéu hoa trong cac tiéu chudn nay van chwa thuc



NLN *157 - 01/2022 * 3

sy phu hop. Ly do co ban 1a di¥ liéu thoi tiét st
dung trong TCVN 10273-1:2013 dwgc xay dwng
dwa trén vung khi hau én d&i, khdng phai cho ving
c6 khi hau nhiét d&i nhw Viét Nam. Diéu nay dan
dén sw chénh I&ch khi tinh toan dién nang tiéu thu
gitra tiéu chuan Viét Nam va thdng sé ki thuat cla
nha san xuét cho diéu hoa khéng khi bién tan, vén
la nhan t6 bi anh hwédng manh mé béi nhiét do
ngoai troi.

Bai bao nay sé dwa dén mdét géc nhin day du
hon vé sy chénh léch néi trén. Muc tiéu cta nghién
ctru la so sanh CSPF va dién nang tiéu thu cta diéu
hoa bién tan gia dung c6 ndng suét lanh danh dinh
9.000 + 24000 BTU/h (2,6 + 7,1 kW) tinh toan theo
TCVN 10273-1:2013 va bin nhiét d6 m&i dwa trén
dir liéu ciia QCVN 02:2009/BXD [5]. Khdng chi vay,
bai bao ciling sé danh gia anh huwéng cta khi hau
cac viing mién t&i hiéu suét va dién nang tiéu thu
clia ddong may nay, qua dé nghién ciru dé xuat can
c6 sw cap nhat cho céc tiéu chuan hién hanh dé
danh gia mét cach chinh xac hai yéu té trén cho
may diéu hoa bién tan.

2. PHUONG PHAP TiNH TOAN

Pé thuc hién tinh toan va phan tich hiéu suét
nang lvgng, phwong phap bin nhiét d6 dwoc st
dung va dwoc dé cap tai [3], [6]. Hiéu suat nang
lwong cda diéu hoa bién tan mét chiéu dworc tinh
bang hiéu suat lam lanh toan mua (CSPF):

CSPF = Lest

CSE

1)

Trong do:
Lcst: TONg tai lanh toan mua, Wh

Lesr :ZT=1LC(tj)'nj +er]=m+1¢ful (tj)'nj 2

Ccse: Nang lwong tiéu thu & ché dd lam lanh, Wh

k x(t')'Pmin(t')'n' p
: — +Z]:k+1 P (tj)'nj

CCSE = Z =

Fo(t;) 3)
+ZT=p+1 P (£) -1, +Z?=m+1 P (t)-N;
Trong doé:
brun(ty) = ra(35) + LU IMED . (35 ) (4)
Prn(ty) = P (35) + T P9 35 1y (5)

35-29

Dé tinh CSPF theo cong thirc (1) va dién nang
tiéu thu (Ccse) theo cong thire (2), thong sé ki thuat
cta 53 mau may diéu hoa Inverter clia 07 nha san
xuét khac nhau da dwoc siv dung. Nang suét lanh
day tai ¢, (t;) va cong suat dién tiéu thy day tai
Pr(tj) O cac nhiét do ngoai troi khac nhau duoc
tinh theo cong thirc (4) va (5). Céc thong sb ki thuat
nhw nang suét lanh day tai ¢, cong suéat dién day
tai Py, tai Nh6 nhat P, nlra tai Py,... tai nhiét do
ngoai troi 1a 35 °C (diéu kién thtr nghiém T1) dwoc
thu thap tr catalogue da cdng bd trén website cla
nha san xuét va tinh toan chi tiét trong [7]. Théng
s6 ki thuat cia mot sd mau may tinh toan dwoc thé
hién & Bang 1. Bin nhiét d6 tham chiéu cua Viét
Nam st dung trong TCVN 10273-1:2013 ndm &
Bang 2, tuy nhién, bin nhiét d6 nay dwgc xay dwng
cho vung khi hau 6n d&i chir khdng phai l1a danh
cho nwéc co khi hau nhiét d&i nhw Viét Nam. Chinh
vi vay, bin nhiét d6 tham chiéu m&i cta 10
tinh/thanh phé tai Viét Nam da dugc xay dwng dya
theo [5] va trinh bay & Bang 3.

Bang 1. Théng sb ki thuat ctia mot sé mau may dung dé tinh toan

Héng Model z Thong s0 KT thuat cén’g bo Sao nang lwgng
Nang suat lanh (BTU/h) Cdbng suét dién (W) CSPF j
X-12A 11900 (3480 - 13600) 1070 (275 - 1230) 4,95
Hang 1 X1-12A 11900 (3480 - 14300) 920 (285 - 1250) 6,24
X1-18A 17700 (3750 - 20500) 1360 (290 - 1720) 6,38
XA-18B 17700 (3750 - 19800) 1450 (290 - 1670) 5,48
A1-35S 11900 (4100 - 14000) 900 (185 - 1160) 6,53
Hang 2 A2-35M 11900 (4400 - 14000) 960 (250 - 1455) 5,65
A2-50V 17700 (4800 - 20500) 1365 (360 - 1740) 6,26
B2-50U 17100 (5500 - 18400) 1800 (360 - 2020) 4,67 5
Hang 3 Y1-35D 12624 (4777 - 13989) 1080 (320 - 1370) 5,69
Y1-50D 17742 (6142 - 20472) 1400 (340 - 1840) 5,61
Hang 4 S-13K 12200 (4700 - 13900) 930 (320 - 1330) 6,7
S-18K 18000 (3900 - 21100) 1530 (220 - 1850) 6,22
Hang 5 F1-13L 11942 (3412 - 12624) 980 (210 - 1240) 6,18
H2-18Y 17060 (4436 - 18084) 1690 (270 - 1650) 4,83
Hang 6 K-12C 12000 (7000 - 14670) 1210 (280 - 1520) 4,63
K-18C 18000 (3100 - 20500) 1700 (350 - 2300) 4,72
Hang 7 C1-12F 12000 (3240 - 12965) 1205 (290 - 1400)
C1-18F 17060 (5120 - 19450) 1950 (500 - 2400)
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Bang 2. Bin nhiét dd tham chiéu cta Viét Nam theo TCVN 10273-1:2013 [3]

Sé bin j
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Bang 3. Bin nhiét do tham chiéu mai ciia 10 thanh phé tai Viét Nam theo QCVN 02:2009/BXD [5]

Nhiét Sé gi® theo thanh phd, gio/nadm

Sé dd . . Budn . .
bin | ngoai Ha Ha_ Qu-ang Vinh E?a Nha Ma ba TP.HCM can

1o, °C Giang | Noi Ninh Nang | Trang Thust Lat Tho
Ny 22 120 180 60 300 210 0 90 480 0 0
n2 23 300 150 90 150 240 30 120 300 0 0
n3 24 60 180 330 150 450 60 420 210 0 0
N4 25 270 120 180 150 330 240 570 175 90 90
Ns 26 270 240 90 330 300 690 660 200 90 90
Ne 27 270 240 270 120 300 450 720 265 210 480
nz 28 270 210 360 180 330 540 540 35 390 810
Ng 29 180 300 510 330 330 570 240 0 630 1440
No 30 420 480 720 270 360 570 210 0 930 510
N1o 31 510 390 175 330 390 690 175 0 870 330
N11 32 90 210 175 300 330 120 175 0 390 210
N12 33 175 175 300 180 330 175 175 0 300 175
N13 34 175 175 150 175 175 250 250 0 60 400
N14 35 250 200 35 175 175 165 150 0 50 50
N1s 36 100 200 0 250 250 0 100 0 250 0
N16 37 50 50 0 150 150 0 0 0 150 0
Téng s6 gi® | 3510 | 3500 | 3445 | 3540 | 4525 | 4550 4595 | 1665 4410 4585

3. KET QUA VA BAN LUAN

Céc gia tri CSPF clia Hang san xuét cong bb,
tinh toan theo TCVN 10273-1:2013 va bin nhiét d6
mé&i cha Ha Noi danh cho cac mau may dieu hoa

nang suat lanh danh dinh 12.000 BTU/h dwoc biéu
dién & Hinh 1. Sy chénh léch gilra cac gia tri CSPF
dworc thé hién ré 6 Hinh 2.
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Hinh 1. CSPF cta may diéu hda cé nang suét lanh 12.000 BTU/h (3,5 kW)

O Hinh 1, CSPF cac mau may 12.000 BTU/h do
nha san xuat cong bd phan I1&n déu cao hon so véi
tinh toan theo TCVN 10273-1:2013, ngoai trr 4
méu gébm A1-35S, B2-35U va B1-35E co sai léch
rat thap (khodng +4%) va mau K-12C c6 gié tri cao
hon 1én dén gan 67%. Diéu nay dwoc |i giai 1a do
céng suat dién nira tai P, bang 50% cong suat

80

dién & ché do day tai Py, khi tinh theo TCVN 10273-
1:2013, con v&i tinh toan clia Hang san xuét, gia tri
cta Py,e xap xi 1/3 gia tri cta Py;. Mau K-12C ¢6
CSPF cao hon rat nhiéu so véi cong bd tr Nha san
xuét la do nang suét lanh nhé nhéat cao hon rat
nhiéu so v&i nhidu mau didu hoa cling ndng suét
danh dinh khién hiéu suét tdng thé tang Ién.
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Hinh 2. Sai léch CSPF theo tinh toan cho may diéu hoa nang suét lanh 12.000 BTU/h.

Trong do:

e A: Chénh léch CSPF gitra TCVN 10273-
1:2013 va Nha san xuat (NSX), %

e O: Chénh léch CSPF gilra bin nhiét do tai
Ha Noi (HN) va TCVN 10273-1:2013, %

CSPF ., —CSPF

A = NSX..100% 6
CSPF s ©
5 = CSPF,,, —CSPF. .\ 100%
CSPF ey

()



NLN *157 - 01/2022 * 6

Twong tw, khi so sanh gira tinh theo bin nhiét
do ctia Ha No6i va ciia TCVN 10273-1:2013 & Hinh
2, c6 gia trif CSPF cla tat c& cac mau may déu giam
voi gia tr thap nhat 14 gan 6%. Diéu nay dwoc i giai

la do bin nhiét d6 méi dwoc xay dwng theo div liéu
thoi tiét ctia vang khi hau Nhiét d&i — noi cé nhiét
dd cao hon, dan dén gia tri trong bin nhiét d6 déu
cao hon rat nhiéu so v&i & trong TCVN 10273-
1:2013.
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Hinh 3. CSPF tinh theo bin nhiét d TCVN va cac thanh phd tai Viét Nam cho

dong may 18.000 BTU/h (5 kW)

CSPF va dién nang tiéu thy trong nam tinh theo
TCVN 10273-1:2013 va 5 tinh/thanh phé dwoc thé
hién & Hinh 3 va Hinh 4. C6 thé thay gia tri CSPF
& Ha Néi, Vinh, Da Nang va TP.HCM déu thap hon
kha nhiéu so v&i tinh theo TCVN 10273-1:2013,
con dién nang tiéu thu cta 4 thanh phd déu cao
hon so v&i Tiéu chuan. Dién nang tiéu thu cta 4
thanh phé ting dan khi xuéng dan phia Nam. Tuy

6000

nhién, diéu dang cha y & day 1a CSPF va dién nang
tiéu thu & Da Lat khac biét so véi 4 thanh phd ké
trén va ciing thap hon so v&i TCVN. Nguyén nhan
la do khi hau cGia Pa Lat gan giéng v&i cha ving on
déi nén CSPF & day cao hon rat nhiéu va cé dién
nang tiéu thu rat thap so véi Ha Noi, Da Néng va
TP.HCM.
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Hinh 4. Dién nang tiéu thu tinh theo TCVN 10273-1:2013 va 3 tinh/thanh phé tai Viét Nam ctia dong may

18.000 BTU/h (5 KW)

4. KET LUAN VA BE XUAT

Tinh toan hiéu suat nang lwong va dién nang
tiéu thu cho diéu hoa bién tan gia dung véi nang
suét lanh tlr 9.000 BTU/h dén 24.000 BTU/h trong
diéu kién khi hau Viét Nam da dwoc thwe hién
trong nghién cu nay. Bin nhiét d6 cua 10
tinh/thanh phé gém Ha Giang, Ha Néi, Quang Ninh,

Vinh, Ba Nang, Nha Trang, Budn Ma Thuét, Da Lat,
TP.HCM va Can Tho dya trén QCVN 02:2009/BXD
da dwoc thiét lap, déng thoi 1a dai dién cho céac
vung khi hau khac nhau ctia Viét Nam. Két qua tinh
toan da cho thay sw chénh léch gia tri hiéu qua lam
lanh toan muoa Ién t&i 37,5% gitra tinh theo TCVN
10273-1:2013, bin nhiét d6 mé&i va céng bd ctia nha
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san xuét. Anh hwéng clia cac ving khi hau khéac
nhau t&i hiéu suét nang lweng va dién nang tiéu thu
toan mua ciling duwgec tinh t&i trong nghién ctru nay.
Dién nang tiéu thu tinh theo bin nhiét d6 mé&i cao
hon rét nhiéu so vai tinh theo TCVN 10273-1:2013
do suw khac biét vé ving khi hau phan anh. biéu
nay khang dinh bin nhiét d6 cta Tiéu chuan chuwa

thwe sw phu hop dé danh gia va kiém dinh hiéu qua
nang lwong cda diéu hoa khong khi tai Viét Nam.
Vi vay viéc nang cap, cap nhat dir liéu thei tiét trong
TCVN 10273-1:2013 va QCVN 02:2009/BXD la
thwe sw can thiét d& danh gia mot cach chinh xéac
hiéu suéat nang lwvong, dién nang tiéu thu cho dong
may diéu hoa khéng khi bién tan.
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CALCULATION COOLING SEASONAL ENERGY
EFFICIENCY AND POWER CONSUMPTION HOUSEHOLD
INVERTER AIR CONDITIONER IN VIETNAMESE

CLIMATIC CONDITIONS

Trinh Quoc Dung*, Nguyen Viet Dung, Vu Tuan Anh, Cung Buc Huy
School of Heat Engineering and Refrigeration — Hanoi University of

Science and Technology
Email: dung.trinhquoc@hust.edu.vn

ABSTRACT: This paper presented the calculation of energy efficiency and power consumption for
household air conditioner with inverter technology using bin method in Vietnamese climatic
conditions. The data of 53 air-cooled air conditioner models in Viethamese market with nominal
cooling capacity from 9000 to 24000 BTU/hr (2,6 = 7,1 kW) were used in this study. Based on
National Standard TCVN 10273-1:2013 and Natlonal Regulation QCVN 02:2009/BXD, the cooling
seasonal energy efficiency and power consumption were computed for 10 cities/provinces, these
cities/provinces represented different climatic zones in Vietnam. The results were shown that there
are quite large deviations between energy efficiency (CSPF) and annual power consumption (Ccsg)
from National Standard, National Regulation and manufacturers publish data. The impact of
Vietnamese climatic zones on power consumption was also reviewed in this study. Furthermore, the
paper suggested upgrading the National Standard and Regulation for inverter air conditioner to
evaluate accurately their energy efficiency in Vietnamese climatic conditions.



