6* NLN - 109 * 1/2013

DANH GIA HIEU QUA NANG LUONG CUA BIEU HOA GIA DUNG (PHAN 1)

PHAM HOANG LUFONG, NGUYEN VIET DUNG, Triréng Dai hoc Bach khoa Ha Noi

Tom tat: Bai bao trinh danh gla tong quan vé thi truong diéu héa khoéng khi cua Viét Nam . Bén canh
do phén tich cac chi s6 xéc dinh cac chi sé dang dé xac dinh hiéu qua nang lueng cho BHKK gia dung, dé
xuat cac chi sé thich hop str dung trong diéu kién Viét Nam.

|. DAT VAN DE

Von diéu kign phat trién kinh té nhu hién nay, két hop
vin su d6 thi hda nhanh chong va diéu kién khi hau
dang nong dan én, nhu cAu str dyng digu hoa khong khi
(BHKK) & nuwoc ta 1a rat Ién S6 luong BHKK tiéu thu
trong nam 2010 la khodng mot triéu chiec. [1,3] Theo s6
lidu thong ké nam 2009 c6 1.334.652 ho b sr dung
BHKK chiém 5,9 % 1ong sb ho trang toan quéc va hang
ngan cong trinh str dung hé théng BHKK Trung tam
Chiller, hé théng VRVA/RF. Trong @6 sb hd st dung
BHKK & cac thanh thi 1a 16.2 % va & ndng thon la 1.3
%, vO1 tiéu thu dién khodng tir 2:5% tdng san lromg
dién hang nam cua Viét nam (2] Trong khi 66 da phan
dieu hoa khong khi & Viét Nam déu 14 cac diéu hoa gia
dung kiéu cii cd mirc 86 tiéu thy nang luong cao. Vi vay
gidi quyét bai toan tiét kiém va sir dung nang ligng hiéu
qua, trong finh vyrc digu hoa khang khi dang dugc dat ra
nhur mét van dé cap thiét.

Theo Quyét dinh 51 QB 51/TTg ngay 21/09/2011
cla Thil twéng Chinh phd, bat dAu tir ngay 01/01/2013
sé& tién hanh dan nhan tiét kiém nang luong cho cac loai
BHKK gia dyng. Tuy nhién cho 161 nay, & nudc ta van
chua cé phuong phép thich hop d& danh gis mire d6
tiéu thy nang luong cac loai diéu hda gia. Ciing nhu
chua cb cac :ghién clru danh gia day AU vé hién trang
va tiém nang tiét kidm nang luong trong finh vuc nay vi
tinh da dang ctia cau tric cac hd gia dinh cling nhu vé
chiing loai may diéu hoa va thoi quen st dung cla cac
ho, No6i dux chinh clia bao cao nay néu én bic tranh
tdng quan ve th trurémg diéu hda khdng khi gia dung cia
Viét Nam duoc cap nhat cho o nam 2011, cling nhur
sy danh gid, phan tich cac chi sé twong g véi cac bd
tiéu chuan hién dang ding trén thé gidi dé danh gia hiéu
qua nang luong cla cac loai PHKK. Tir 46 dé xuét nén
Ia chon bd tiéu chudn nao thich hop (mg dung tro
diéu kién Viét Nam d8 kiém dinh phan loai dan nhan tiét
kiém nang luong cho cac loai DHKK gia dung va nhirng
yéu cau ky thuat kém theo.

Il. DANH GIA VE TH] TRUONG MAY DIEU HOA GIA
DUNG CUA VIET NAM

Cho Gén nay & Viét Nam chua co mét co quan, 16
chirc thudmg xuyén nghién ciru danh gia toan dién vé
thi trrong may dieu hoa, mai chi ¢ két qua nghién clru
cua mot vai dir an nhu clia B Cong thuong 2008, Dai
hoc Bach khoa Ha N&i 2010 va cac danh gia ndi b tir
phia c&c doanh nghiép. Thudng xuyén danh gia vé thi
trudng may diéu hoa cla Viet Nam chii yéu 12 mot sb
cong ty clia nurdc ngodi ma dién hinh (& BSRIA Co Ltd

va GfK Retail & Technology. Tuy nhién 1at ¢a cac sd ligu
trén chi tinh dinh huéng vi chura phan anh duoc
hét cac yéu t6 cia thi trwémng diéu hoa cua Viét Nam voi
ly do da phén cac nha san xudt, 1&p rap ndi dia va cac
¢ong ty thuong mai trong nuéc thudmg khéng mudn
cung cap con sb thuc vé sb lrgng san pham va doanh
sb, ngoai ra con phai k& dén mot s luong khdng nhd
cac didu hda dan dung duoc nhap 1au qua bién gidi
Tuy vay cac nghién ciru doc 1ap duoc tién hanh trong
cac thol gian khac nhau cling da cho thay tém nang va
toc d6 phat tnén nhanh cda thj trvdng may diéu hoa noi
chung va th) trwong may diéu héa gia dung Viét Nam no
néng. Bang 1 cho thdy mirc 39 ting tnsdmg hang nam
may diéu hda dan dung 14 rat Iém khoang 20+30% /nam
trong giai doan 2008-2010 Khéng nhirng thé thi phan
clia cac may diéu hoa gia dung (cd naing sut lanh nhd
hon 18.0008TU/M)chiém phén 16m thi trudmg DHKK Viét
Nam, tir 85:91% My theo cac cach danh gia khac nhau
véri doanh thu 250+350 triéu USD. Trong @6 loal diéu
héa ban chay nhit |4 didu hoda hai cuc ob cbng sudt
9000+ 12000 BTUh, doanh s ioal diéu hda nay chiém
hon 60% téng lwong PHKK dugc ban trén thi
trudng[1=5). VoI didu kién thei tigt nhiét doi gio mua cia
nudc ta phan lon didu hoa gia dung 1 dieu hoa mot
chiéu lanh, chi c& mét s6 hé gia dinh va khach san, van
phong & Mién Bac st dung diéu hoa gia dung hal chiéu
Doanh s6 ban @iéu hoa hal chiéu chi chiém khoang
10% so voi tong doanh sé ban diéu hoa gia dungi3.4,5)
Cac loai digu hoa gia dung str dyng cdng nghé bién tan
tiét kiém dién hién chira duoc stk dyng rdng rai chiém thi
phan chitir 10,6% (2010) &1 19,8% nam 2011[1]

Sau giai doan tang tredng ndng 2008- 2010 cla th
trrémg DHKK. Nam 2011 do misa hé khdng néng ciing
nhuw suy thodi kinh té va lam phat 83 anh hudng truc
tiép t&i Viét Nam, nén thi trudng diéu hoa co sy didu
chinh syt gidm dang ké& khodng 20%. Tuy nhién su syt
gidm nay phan bd khéng déu, DHKK gia dung cb sy
diéu chinh syt gidm dang ké khoang 22% so v&i nam
2010, trong khi thy tnrong lon sut gidm It hon
khoang 2%[1). Biéu nay cho thay thi truémg BHKK gia
dung phy thude rét lén vao sUc mua cla ngudt tdu
dung, hay & goc nhin khac BPHKK gia dung dugc st
dung da phén trong khu virc cac ho gia dinh. Nam nay
2012 voi tinh hinh kinh té con nhiéu kho khan nén thi
trudng DHKK kho c6 thé ¢6 sur khdi sdc dot bién va sé
¢6 siy phan héa rd rél Thi trwong DHKK gia dung cé thé
It nhiéu phyc héi nhung thi trdmg may 16m sé gap kho
khan do chinh sach that chat tin dung, han ché cho finh
vuc bat ddng san vay cling nhu I&i suat ngan hang van
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& mic qua cao. Theo danh gia cla chung toi, mot sé
thurong hiéu diéu hoa hang cling c6 kha nang gilr
duoc thi phan tuy c6 thé sut gidm vé chi tiéu doanh sé,
Trong phan khiic BHKK gia dung cao cép, 1i 1& cac may
diéu hda cong nghé bién tan voi ru didm tidt kiem dién
sé gia tang. Theo d@anh gia cia GfK nam 2011 trong khi
doanh & DHKK khéng bién tAn gidm 29,2% thi doanh

sb cia DHKK bién tan tang 47%[1] Con trong phan
khic diéu hoa ré tién cac diéu hoa co gia thanh thip,
tham chi nhap qua dudng tiéu ngach sé oo uu thé Tuy
nhién cac loai didu hoa ndy thuong tiéu hao nang lvong
lom va rét khé kiém soat vé dac tinh clia may. Bang 2
cung cdp danh sach clia cac nha cung cip hang dau
DHKK gia dung tal Viét Nam

Béng 1 Thj trwong may DHKK va thj phén diéu hoa gia dyng cua Viét Nam

Nguén SL | Loai BHKK | 2007 2008 2009 2010 2011 2012 M"&?""
BsRiA. | MYIOUEN | 261685 | 201588 | 347.623 | 405.848 - : 157
7
= Gadung (%) | 84,4 847 85 84.19 - : >15
BSRIA- | Toanbd | 327328 | 363280 | 370558 | 380.709 | 420065 | 453907 8
2008 | Giadung (%) 83 82,5 84 83 833 833 6.8
B6CT Toan by - 400.000 - - E s 20430
2008 | Giadung (%) - 43% - - - = >20
DHBKHN | Toanbd | >300.000 | 450.000 | 650.000 | >800.000 | 850000 | >1000.000| 2030
2010 | Giadyng (%) ~75 ~75 ~75 -85 ~85 ~85 >20
GiK Toan by - 528,000 | 804.000 |1.030.0000| 824.000 | 989.000° | 138"
2011 85-91% | 85-91%
Bang 2 Cac nha cung cip DHKK gia dung chinh - Néu tinh chung toan thi dan dAu thi trong
trén thj trwon BHKK hién nay la cac nha cung cap Daikin, Panasonic,
T | Nha dcung T| Nha :ung T| Nhacungedp | |G, Toshiba-Carrier
23 ap wde T - Téng s6 BHKK gia dung hién dang duoc sir dung
1 | Panasonic | 7 Ef;‘d';;‘c 13| JCI(York) & Viét Nam vao khodng 3,5 t61 4 tridu chiéc,
2| Dakin |81 Mo 14 TCL - Linh wyc diéu hoa khong khi gia dung rat c6 tiém
S S;n: 15| Reetech (Ree) | 1'ang tuc hién cac giai phap sir dung hiéu qua va tiét
Toshiba kiém nang lrgng, giam phat thai khi gay hiéu img nha
4| Camier |10 Hitachi 16 Nagakawa kinh CO..
§| MHI_[11] Samsung |17| Funiki(Hoa Phat) | V1 VAy ratquan trong phdi tén hanh dén nhan danh gt
6] Meico |12| Shap |18 Trane mirc 3% ét kiém nang luong cho OHKK gia dung dé gidp

M&c dau hién tai thi truéng BHKK dang 6 sur syt
giam, nhung trong tuong lal thi trueéng BHKK cia Viet
Nam van duoc danh gia & thi truong rat tiém néng. Néu
tinh trung binh ¢3 gial doan 20072011 tdc 66 tang
trudng trung binh cua thi trudng van 13 trén 10% kha
gén vi dir doan cla BSRIA,

Tom lal co thé théy

- Thi trwéng dieu hoa gia dung chiém phan ion thi
trudmg BHKK (85-81%). véi tée d6 tang trudng hang
nam rat cao hom 20% trong giai doan 2007-2010, néu
tinh c& ndm 2011 consé nay Ia 12-13% .

- Doanh s6 diéu hoa gia dung khodng 8 tram nghin
chiec cho toan thi truémng |

- Trén thi twéng didqu hoa gia dung hién nay b rat
nhiey cac dang didu hoa voi cac dac tinh téu thy nang
lromg khac nhau

dnw&mqaﬂwﬁcﬁngrﬂw@hhubngdnngudﬁﬁeu
diing. D& Iam duoe viée ndy trude hét phai o cac phuong
phap d& danh gia cic dac tinh nang hromg cla cac loai
DHKK gia dyung. Trén cor s& 66 06 thé co nhimg gidl phap
Ky thuat phuc v cho muc iéu néu trén

IIl. DANH GIA TIEU THU NANG LUQNG CUA DIEU
HOA GIA DUNG

3.1 Téng quan vé cac chi sé danh gia hiéu qua
nang lwong cia BHKK

D& danh gia hiéu qua clia cac Joal DHKK néi chung,
ngudi ta sir dung cac hé sb sau. hé sd lanh (COP-
Coefficient of Performance), hé s hiéu qua nang luong
EERICER (Energy / Cooling Efficiency Ratio) Trén thue
t& (mg dung, c6 thé dé thay cac hé sb nay déu 14 ti sd
gira nang suat lanh thu duoc chia cho dign nang tidu
thy tal diéu kign thir nghiém, nén y nghia vat Iy tvong tu
nhu nhau khac nhau ¢6 chang chi & thir nguyén. Trong
mot s trudng hop nguéd ta odn gol chi & EER diing
cho chiéu lanh ( BH hal chiéu) 18 CER( bang 3)

* Dura trbn e 06 tang trudng 3 ndm lién tiép, * *Tinh du béo theo tiing truéng trung binh cia § ndm
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Bang 3. Cac chi so danh gia hiéu qua nang luong ctia DHKK[6:13]

Bon Bon v|
STT Tén goi Ky higu vi S| Anh Ghi chui Tiéu chudn thir nghigm
My
COP-Coeffiecient of
Performance IS0 §151:2010-DHKK /
cop KWAW | RTAW - )
EER- Energy Efficiency Ratic | pown nhiét khang 8ng gi6 -
1 [#s0knhiniaid) | EER W | Bt | CER-Cooling Efficiency Ratio. | (S0 13253:2011. BHKK/
CER WW | Btumwn : . 2
-xac dinh & 100% tai, bom nhiét o4 éng gié
-Biéu kién thir Tigu chudn T1 SO 15042:2011-DHKK/
He s nhist (moa -& 100% 14, bom nhiét da cum
: dong) COPrusing | WKW | RTAW | _pya, kign thir H1
Chi 56 tiéu thu di én ,
3 | nang/ motdom vi nang | PIC kwiw | kRt | Power Input per Capacity
sudt | PIC = 1/COP
anh
Cooling Seasonal Performance .
CSPF/ factor reqtimsyed s o
He s lanh/nhiét theo | HSPF Heating Seasonal Performance | \\o; 510/240 2006/
4 3 IAPF! WW | Bluwn | factor
mual ca nam 340/360: 2007
SEER Annual Performance factor 3
Seasonal Energy Efficiency Diing cha BT/ bom
R nhiét sdi truc lidp
atio
Hé sb chay non tal | IPLV" IPLV (Intergrated Part Load AR| 550/590:2003-Diing
5 | tichhop (theo COP) | (NPLV) | "KW | RTAW | b e} cho chiller
H& sé chay non tdi | IPLV" NPLV {non-Standard Part Load | ARI §50/590:2003-Dung
 |tichhop(theoPIC) | (NPLY) | MWW [ KWRT | \ioioe) cho chiler

D6) véi mét sb loai DHKK cang suét Ion dai khi cac
héng str dung khai niém PIC ( Power Input per Capa;g )
vé ban chat 13 ti & nghich do clia hé s COP . D& thay
BHKK co COP hay EER Ion hon sé& cho hidu qua nang
Irong cao hon & cling mdt didu kién van hanh, Do @6,
dé thir nghiém va danh gia dac tinh cla DHKK tai @iém
dinh murc (toan 1a) va cac diém dac trung khac (khdng
toan tai) ngudi ta thudmg st dung cac hé sb trén. Quy
dinh chi tiét v& didu kién thir nghiém, quy trinh va trang
thiét bi thir duoc trinh bay trong cac ISO 5151:2010,
1SO13253:2011 va ISO 15420:2011 tay thudc vao
ching loai BHKK 861 vo1 DHKK gia dung tiéu chuan
thir nghiém 13 ISO 5151:2010

Tuy nhién thuc t& cho thiy phéan Iém thoi gian van
hanh coa BHKK 14 khong toan tai. Do 86 néu chi sir
dung céc hé s COP/EER Gé danh gia hiéu qua nang
lwong clia @iy hda chay & ché dd toan tai 1 chua day
@U. Hinh 1 thé hién db thi so sanh cac gid tri COP phy
thudc vao nhiét dé ngoai troi cia BHKK gia dung loal
thdng thudmg va loal co bién tan Tir d6 thi dé thay &
viing nhiét A6 ngoai tréi xép ¥ 35°C, tuong Ung véi
viing nang sudt lanh clia DPHKK dat dinh mtrc, COP clia
BHKK bién tan nhé hon COP clia DHKK khong bién
tan. Nhu vay c6 thé két luan BHKK bién tin khong hiéu
qua béng BHKK thong thudng. Diéu nay trai voi thuc té
I8 st dyng DHKK bién tan tiét kiém dién nang hon
BHKK thuéng khodng 15-30% tly vao didu kién van
hanh [5]. Hon thé chi sé COP/EER ¢ nhugc diém can
bén & khong cho phép xac dinh muc tigu thu nang

lugng cia BHKK trong toan bd théi gian van hanh, mac
di Gy méi thdng sb anh hudng téi quyét dinh Iwa chon
thiét bi cla nha dau tu.

" 20 3 x 33 “
Nhide 4 ngod| trin, °C

Hinh 1. D6 thi COP phu thudc vao nhiét dé ngoai trox
cia OHKK bién tdn va khéng bién tdn[14]

VI nhi¥ng ly do trén nén trong théi gian gan day trén
thé gidi a3 xuat hién thém mot sb chi sb tich hop cho
phép danh gia mirc dd tiéu thu nang lwong clia BHKK
cho toan mua cd tinh dén nhirng yéu té thor tiét va dac
diém sir dung cda thiét by (bang 3 tiéu chudn 4-6). Ban
chét cac chi 86 nay déu 1a cac chi sé dugc tinh toan trén
oo s& cac gia tri cia COP/EER d@&c trung da duoc do
béng thiét bj va phuong phap duoc quy dinh trong cac
tidu chuén (1-2) duoc néu trong bang 3. Nauyén tic
chung duoc st dung @& tinh toan cac chi sd tich hop
nay c6 nhiéu diém giéng nhau va cb thé tém tat gém
nhimg diém chinh nhur sau:

- Thira nhan ché dé hoat déng clia DHKK/ bom nhiét
1a &n Ginh, tirc 13 phy t3i nhiét clia tda nha (BL) phai
béng nang suét lanh (CC);
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- Diéu kién nhiét @6 trong nha Ia khéng dbi, thong
thudng duoc 1y theo diéu kién T1 14 27°C;

- Trong thot gian quan trdc cda toan mua, tai nhiét
cua toa nha duoc coi la phu thude tuyén tinh vao nhiét
dongoaitrdn T,

- Nang suat ianh toan tai cua PHKK twong tng
voi cac nhiét Go bén ngoai 1, ti 1& nghich vl nhigt 46
ngoai tron |

- Tén tal mot nhiét 36 can bang T, ma & d6 lwong
nhiét thira sinh ra trong téa nha can bang voi luong
nhiét truyén tir ngodi vao Nhiét do nay tiy thudc vao
cdng dung cua téa nha va diéu kién khi hau ma dao
ddng trong dai (17+23°C),

- D& tién tinh toan naing suét lanh va cong sudt dién
ung vo1 cac dai nhiét dé ngoai troi T, ngudi ta st dung
khai niem khoang nhiét G ( bin-nhiét dd) vi du: toan bd
nhiét 36 24.5°C <T)< 25,5°C thudc bin-nhiét dé 25°C

Cac chisé tich hop APF/ CSPF dugc ding & Nhat
Ban, Han Qubc theo Tiéu chuén JISB 8616 @& dinh
hiéu qua nang luong toan mua cho BHKK sdi tnyc tiép
giai nhiét gié.  Trén co s& phuong phap luan cia tiéu
chuan JISB 8616, To chuc Tiéu chudn Quédc té (ISO)
dang xay dung va lay y kién @& thong qua tiéu chuan
ISO 16358-12.32012 dung dé tinh cac chi sb
APF/CSPF trong nam nay

O Hoa Ky 86i vén mdi mét loai DHKK lai cd mét loai
chi 6 tich hop riéng, duoc ap dung nhu sau

(a) Chi s& SEER( twong tir CSPF) duoc diing &
Hoa Ky theo ligu chudn ARI 210/240:2006 danh cho
DHKK/ bom nhigt sdl truc tiép gidl nhiét gid nguyén
cum c6 nang suét lanh nhé hon 19 kW (65.000Btwh).

(b) Dang DPHKK loai tU-nguyén cym co nhiéu may
nén chi s& danh gid 14 IPLV theo tiéu chudn ARI
390:2003. Trong d6 IPLV duoc tinh theo cong thire sau.
Tuy nhién chi tiéu nay chi 1a khuyén cao:
(EER, - EER,,,

_—

u-l
IPLV = 3 (PLF, - PLE,,)- +PLF, EER,
el

)]

<

Trong do:

PLF- hé s6 giam tai & cap giam tal thir |, duoe xac
dinh bang @b thi, PLF,=1;

EER- hé sb hiéu qua nang luong & cap gidm tai thir
I ( trir 1 khi @ may chay toan tai),

n- sb cp giam tai, phy thudc vao sé lugng may nén
lanh trong hé théng

(c) Véi cac DHKK trung tam sir dung mdi chat trung
gian 1 nuoc (chiller) chi s danh gia 13 IPLV theo tiéu
chuén AR| 550/590:2003 Tuy nhién vé mat ban chét va

phurang phap tinh chi sé nay khac han chisé IPLV dugc
néu trong diém (b)

IPLV=0,01A+0, + 0.45C + 0,12D, (2)

Trong d6 ABCD ian lwot 1a cac chi s6 EER
(Btum/KW) & cac ché a6 100%,75%,50%,25% tai

Cac hé so trong cong thie (2) thé hién ty 18 tai lanh
clia may & ché do tai nhat dinh nhan voil thoi gian may
chay tuong (g, chia cho tdng tai fanh trong toan mia
cua may Theo théng ké cla Vién Lanh My (ARI) 36 von
cac hé théng chiller , chi co 1% tdng tai lanh twong Gng
voi ché 40 chay toan tal con lal 42% tuong (ng vo
75% tai, 45% t6ng tai lanh twong (ng véi may chay &
viing 50% 13i va 12% téng 13i lanh hrong Umg voi may
chay & vung 25% tai.

Pham vi sir dung cua cong thire (2) la toan bd céc
chiller chay & Iwét dién 60Hz, va chi cac chiller giai nhigt
nuoc chay & ludi dign tan sb 50 Hz.

(d) Dé tién sir dung chi 6 tich hop cho cac loai
DHKK sbi truc tiép cla Hoa Ky, tiéu chuin AR
340/360:2007 da dua ra chi sb tich hop IEER dung cho
diéu hoda nguyén cym thuong mai va cong nghiép co
néng suét lanh 16n hon 19kW vé nhé hon 73.2 KW thay
thé cho chisé IPLV duor tinh theo (1) [2]

IEER = 0,020A + 0,617B + 0,238C + 0,125D, (3)

Trong d6: AB.CD lan lwot 1a céc chi s6 EER
(BWh/KW) & cac ché dd 100%,75%,50%,25% 13l

3.2 Tiéu chi dé xay duyng tiéu chudn danh gia
higu qua nang lwgng cia BHKK gia dung Viét Nam

D& ¢o thé xay dyng tiéu chusn danh gia hiéu qua
néng luong clia PHKK gia dung cia Viét Nam theo y
kién cta nhidu chuyén gia cac tiéu chudn nay can thoa
méan mét sé tiéu chi sau.

- nén ké thira cac tiéu chudn hién o6 trén thé gio],
dac biét cac tiéu chun duoc Quéc t& cdng nhan (ISO)
vi véi nang luc hién oo chiing ta kho cd thé ty xay dung
duoc mét tiéu chuan thudn tay cia Vit Nam,

- @dng therf cling tinh @én yéu t khi hau, thed gian
van hanh may, clng nhur thdl quen sir dung clia ngudi
Viét Nam;

- ¢b thé kiém dinh dugc trong diéu kién Viét Nam
han ché vé thiét bi va nang luc ctia chuyén gia

Trén co sé& nh ti&u chi néu trén va cac phan tich
& muc 3.1 ¢b thé thay ddi voi cac loal DHKK gia dung
hién cd trén thi truomg Vit Nam can ding déng thor 2
tiéu chudn 1SO 5151:2010 va ISO 16358 2012 dé kiém
dinh. Trén thé gioi cac nudc tién tién Nhat, My, Han
Quéc, Trung Quéc, EU10 . ciing déu sir dung cac tidu
chudn tuong duong véi hai tiéu chuan trén dé kiém dinh
PHKK giadung

Trong d6 twong duong voi tiéu chuan ISO 5151:2010
& Viét Nam da co tiéu chudn TCVN7831:2007 Hién nay
téu chudn nay can phai cap nhét va chinh sira lai. Ngoai ra
ching ta rat can phai xay dyung thém tiéu chudn nira tuong
duong véi ISO 16358 1:2012.

Pé lam rd ndi dung co bén cla hai téu chuan trén
dudn day chung toi sé trinh bay cac ndi dung co ban cla
hal tiéu chuan néu trén 14 co s& dé kiém dinh va dan
nhan tiét kiém nang long cho cac loai DHKK gia dyung

(Xem tiép Phan Il s6 110 thang 3/2013)
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3.3 Tiéu chuin thir nghiém va danh gia tinh
nang cua PHKK -ISO 5151( TCVN 7831:2007)

Ban chét clia phuong phap nay 1a xay dung hai
budng c6 kha nang diéu khién dong thdi nhiét do-
1°C va do &m tuong ddi o, % (controlied climat
chamber-testing room). Hai budng nay dugc cach
nhiét, cach dm v&i méi trwong bén ngoai bang cac
tam panel bao 6n, cach am Sau d6 diéu hoa gia
dung can thir nghiém duoc dua vao cac bubng nay.
Budng thir nhét gian lanh duoe dat vao, trong budng
nay tai nhiét hién va nhiét an dugc tao ra boi cac thiét
bi t30 tai gid, thanh dét hoac bom nhiét, thiét bj tao
Am Bubng con lai dat dan nong, nhiét do va do am
clia budng nay ciing duoc didu khién va duy tri bdi
hé théng diéu hoa, thanh @bt bd xung va thiét bi tao
&m/ khir Am. Ché @5 nhiét do, 46 dm ding dé kiém
dinh diéu hoa gia dung theo ISO 5151:2010 duoc
trinh bay & bang 4[6].

Bang 4 Ché db nhiét do, do am ding dé thir nghiém

diéu hoa gia dung
Diéu kién thir nghiém
Théng s thir ngh
nohid: ™ T2 T3
Nniét 85 khong khi clp vao
phong thir nghigm gian lanh
et o) 27°c | 21°¢ | 29°C
NERR 09 kG 1o°c | 15°c | 19°C
Nhiét 46 biu wot
Nhigt 40 khdng khi cip vao
phong thir nghiém gian lanh
¢ S‘de). 35°C | 27°C | 46°C
DRt Kho 24°C | 19°C | 24°C
Nhiét 36 bau vot'
Ghi chir: 2

T1 Diéu kién thiy nang sudl lanh ding cho ving khi hdu én
hoa ( can nhigt doi, nhist 661 gid mua),

T2 £iéu kién thir néing suat lanh dung cho vung khi hau 60
o,

T3 Biéu kién thir ndng sudt lanh ding cho ving khi hdu
nong khd ( khi hdu sa mac, xich dao).

* Didu kién nay chi bat bude dbi véi viéc thir nghigm gian
ngung tu dang ngung tu- bay hoi

Trén co s& cac dau do, thiét bj chuyén ddi, luu gitr
s6 liéu va phan mém tinh toan phan tich chuyén dung
c6 thé xac dinh duoc cac thong sd chinh sau:

Bang 5. Céc thong s6 chinh ctia méy diéu hoa dugc
xac dinh qua thir nghiém

S | Céc théng sé dugc xic
TT | dinh qua thir nghiém

Nang suat lanh dinh murc/
dac trung & didu kién ity
chuén T1/ hoac digu kign
quy dinh riéng-Q,

sudt dién tidu thu P
& kién tiéu chuén

H& s& lanh COP hodc
3 EER & didu kién téu
chudn hodc dieu kién

Véi dieu kién khi hau clia nudc ta 1a khi hau nhiét
d6i gi6 mia, 46 Am cao quanh nam, diéu kién ther
nghiém thich hop vé nhiét d6, d® am theo ISO
5151:2010 (TCVN 7831:2007 )ia diéu kién T1,

khac, may chay toan tai

Ngoai ra con cb thé xac dinh cac théng sb khac
nhu nang suét lanh tinh theo nhiét hién, nang suét
lanh tinh theo nhiét &n, kha nang hut &m cia didu
hoa, cling nhur ché do 1am lanh t6i da cia diéu hoa. ..

Trén co s& cac thang s6 néu trén hoan toan co
thé xac dinh cac tinh nang cho cac loai BHKK gia
dung, la budc can thiét dau tién trong viéc danh gia
hiéu qua nang lugng cho cac loai diéu hoa nay

3.4. Chi s& APF | CSPF va ban chét phwong
phap tinh toan-1SO 16358:2012

Viéc tinh toan cac hé sb APF/ CSPF da duoc
lrinhbéyrétﬁmftongcéctéiﬁéu[ﬁ].édéyd\ﬁ:g
ta khong 1p lai. Muc tiéu chinh & day Ia phan tich
mat ban chat cda chi s nay.
_ CSTL+HSTL
 CSTE +HSTE '

Trong d6: CSTL- tdng luong lanh BHKK san xuat
trong toan mua he , kJ,

HSTL- téng luong nhiét bom nhiét san xuft trong
toan mua lanh, kJ;

CSTE- téng dién nang tiéu thy ctia DHKK trong
toan mia hé kJ;

HSTE- tdng dién nang fiéu thy clia bom nhiét
frong toan mua dong,kJ.

APF (4)
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Tuy nhién trong diéu kién khi hau cla Viét Nam,
mua dong chi cb & mién Béc, ddng thoi sé ngay rét &
mién Bic can phai sudi cling khong nhigu chi
khoang 15:20 ngay.Do do déi véi nude ta chi sb hé
sé lanh hiéu qua toan mia CSPF ¢6 y nghia ap dung
thuc ti€n I6n hon trong viéc xac dinh hiéu qua nang
lugng cta BPHKK

CSPF - CSTL

CSTE'

Co thé dé thay vé mat thir nguyén CSPF tring voi
COP. Tuy nhién diém khac biét & day la CSPF lati sbé
gitra tdng lwong lanh BHKK san xuat trong toan mua
hé-CSTL chia cho téng nang lwong tiéu thu trong
toan mua tuong img. Y nghia clia chi sd nay chinh 1a
(i) dung @& so sanh hiéu qua nang luong gitra cac
DHKK da co. Néu voi cung mot diéu kién bén trong
nhu nhau (cung tai lanh cta tda nha) va dat cung
trong mét ving khi hau, PHKK nao co6 CSPF cao hon
s& tiét kiém nang lwong hom, va mirc do tiét kiém
trong déi gitra hai DHKK  trong ¢a mia chinh la fi sé
cua hai hé so CSPF tuong (mg. Y nghia thir (i) ding
d@é uoc luong nang luong tiéu thu cho BHKK trong
bai toan thiét ké méi, khi biét ti lanh cda téa nha,
trén co s& d6 Iua chon BHKK thich hop cho cdng
trinh.

DE tinh CSPF can thiét phai tinh CSTL va CSTE,
CSTL duoc tinh bang cach lay tong cua tai nhiét toa
nha tng voi méi nhiét d ngoai troi t, nhan voi sb gier
van hanh may & nhiét 4 d6 n, Hinh 2a,b cho vi dy
vé tinh CSTL khi biét phan bd nhiét o ngoai troi
theo bin-nhiét d§- gidr

Dé xac dinh duoc tai lanh tuong (rng véi cac
nhiét dd ngoai trdi T, ngudi ta s dung cac gia
thiét da duoc trinh bay trong muc 3.1 két hop voi

®)

.
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Nhiét dg ngodi tréi (°C)

viéc ndi suy nang suét lanh toan tai phu thudc vao
nhiét dd ngoai trdi T, tir nang suét lanh toan tai
dugc kiém dinh theo diéu kién néu trong bang 6.

Bang 6. Ché do thir nghiém xdc dinh CSPF([14]

NéI dung fa:; Nha & px::g
Nhi¢t 4% ngoa 35
tron, [oC)
1Dibu Kign thi
(Binh Nhigt a4 trong| 27118
muc_T1)  budng khofwot (oC)
Tal [%) 100
Nhig¢t 46 ngodat 1roy
joC] >
Didu Kién th
(Trung gian | Nhiét 49 1o
T lbubng knohrét 103‘1" =
T4l (%] 50
NNhigt a4 can bang khi tai lanh=qt .. | o 17
[oC]
Thei gian lam vide [ngay) 7 7 b
Thei  gian Bl abo ) 2 : :
e Két thuc [h] 21 | 2 20

Sau khi da xac dinh duoc tdng tai lanh trong toan
mia-CSTL, tdng cong suét dién tiéu thy cho toan
mua-CSTE sé& duoc tinh bang céach Idy tdng cong
suét lanh ctia BHKK (g voi nhiét do ngoai trévi T,
chia cho hé sé COPy, tuong (ng cda BHKK(Hinh
3). Trong d6 COPy, duoc ndi suy tir COP clia cac
d@iém chudn dugc quy dinh béi bang 6.

%

%
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&0

.|II|||||||||| '

,

Nhiét dé ngoai tréi (°C)

Hinh 2. (a) Phan bé sé gio van hanh DHKK twong tng véi nhiét d6 ngodi trdv; (b) Phéan bé téng téi lanh cla
DHKK Umg voi tang nhiét do ngodi troi va sé giér van hanh cioa BDHKK trong toan mua tal nhigt do do.

17181920212223 24252627 282930313233 34353637 3¢
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Tair lanh toan
Muaa Ong T, (kW)

Tiéu thy dién toan
mua Ong T, (kWh)

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

| Nhiét 96 ngodl triv (°C)

Hinh 3. Tinh toan téng dién nang tiéu thy toan mua CSTE theo CSTL va COPy,

Tom lai ¢6 thé thiy danh gia déc tinh nang lugng
clia DHKK bang chi sb hiéu qua toan mua —CSPF
cho két qua chinh xac hon chi ding COP/EER vl da
tinh dén céc yéu 16 thoi tiét, thoi gian van hanh. Chi
sd nay cho phép xac dinh 2 loai PHKK khac nhau
néu cb cing mot diéu kién 1am lanh nhu nhau, ctng
chung nhiét d6 ngodi troi, BHKK nao sé tiét kiém
néng luong hon va tiét kiém bao nhiéu . D& xac dinh
chi s6 CSPF cén thiét phai xac dinh hé sé EER & hai
ché 6 100% tai (full load) va 50% tai (half load)
(bang 6). Viéc nay hoan toan co thé 1am dugc trong
cac phong thir nghiém xac dinh hé sé EER & ché 8o
toan tai ma khong can bét cir sy thay ddi nao vé céu
hinh, bang cach yéu cAu cac nha san xuat cung cap
cach cai dat diu kién 50% tai. Do do co thé nol viec
xac dinh hé sé CSPF cho DHKK gia dyung 14 hoan
toan kha thi trong diéu kién Viét Nam

IV. KET LUAN

Thi trvong BHKK ciia Viét Nam 14 thj treong rét
gidu tiém nang voi mirc d6 tang trudng cao khodng
10-12 % mét nam trong giai doan 2007-
2011.85:91% doanh sd ban DHKK clia toan thi
trong la cac may nhé dang gia dung, trong dé loai
ban chay nhat tap trung vao may hai cuc cé cong
suat tir 9000+12000Btu. Thj truéng may gia du
hién nay I&n t6i 8 trdm nghin chiéc/ nam 1a con
khong hé nhé. Téng s6 BHKK gia dung hién dang
duoc st dung & Viét Nam la khoang 3,5+4 triéu
chiéc. Vi vay BHKK gia dung tiéu thy mot lvong dién
nang khéng nhé, rat can duoc quan tam nghién ciu
va thic ddy céc gial phap TKNL. Bé 1am dugc didu
nay rat cin kiém dinh va dan nhan tiét kiém nang

lwong cho diéu hoa gia dung. Gilp ngudi tiéu ding
va chul du tu cb céc thdng tin d& quyét dinh mua loa
diéu hoa ndo cho phi hop véi dieu kién cia minh.
Mubn vay rat can thiét phai c6 cac tiéu chuln ding
dé danh gia hiéu qua nang luong cla cac loai diéu
hoa nay. Qua phan tich cac tiéu chuén hién c6 cling
nhu yéu ciu cy thé clia nurdc ta cd thé thay sir dung
hai tiéu chudn ISO 5151:2010 va ISO 16358-
1,2,3:2012 13 thich hop hon cd. Trong dé twrong
duong véi ISO 5151 1a TCVN 7831:2007, tiéu chuén
nay cling can phai cap nhéat nhimg thay ddi gan day.
Con lai rat cin xay dung mot tiéu chudn cla Viét
Nam tuong duong va trén co s& ISO 16358:2012 gé
kip phuc vu cho yéu cAu dan nhan nang luong cho
PHKK tir 01/01/2013.
ABSTRACT

This paper presents the meaning of using annual
performance factor (APF) or cooling seasonal
performance factor (CSPF) for estimate energy
efficiency of Air conditioners and the application this
method Into Vietnamese conditions.
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