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Tom tat:

Trén co s& muc tang truong trén 20% cua thi truong may DPHKK gia dung ¢ Viét
Nam va phan tich nhu cau nhiét-lanh cho muyc dich PHKK va cung cip nudc
nong phl hop véi diéu kién khi hau cta cac tinh phia Bac, nghién ciru da dé xuét
giai phap cong nghé PHKK thu héi nhiét c¢6 chi s6 COP cao nhéat hién
nay(COP>6 kW/kW) cho ho gia dinh. Theo dinh hudng tiét kiém ning luong, bai
bao di gi6i thidu ndi dung cong tic kiém dinh dan nhdn ning lugng cho may
PHKK va dua ra tht tu vu tién cho céc giai phap PHKK va cung cip nude nong
ho gia dinh. Néu 4p dung giai phap tién tién thi c6 thé tiét kiém duoc khoang 3,6
triéu kWh dién/ngay cung cip nudc noéng cho 600.000 ho gia dinh cac tinh phia
Bac.

Summary:

Based on the growth rate of more than 20% of the residential HVAC market in
Vietnam and the analysis of heating and cooling demand for HVAC applications
and hot water supply under the climate conditions of the Northern provinces, the
paper proposes a heat recovery HVAC technology solution with the highest COP
of more than 6 kW/kW for house holds. For the purpose of energy saving, the
author has presented the process of testing and labeling the green tick rating for
air conditioners and introduced the priority for HVAC and hot water reply
solutions for residential applications. If the advanced solution is applied, 3.6
millions kWh for hot water supply of 600,000 house holds in the Northern
provinces can be saved.

1. Pdt vin dé

Cung vé6i sy phat trién cua nén kinh té, diéu hoa khong khi (PHKK) ngay cang
tré nén pho bién trong cudc sdng van minh va hién dai. Theo sé liéu théng ké nim
2009 ¢6 1.334.652 hd co6 st dung may PHKK chiém 5,9% tong s ho trong toan qudc
[4]. Trong d6 s6 ho st dung PHKK & céc thanh thi 1a 16,2% va & noéng thon 1a 1,3%
v6i tiéu thu dién hon 1% tong san lugng dién hang nam (94,6 ti kWh/nam 2010) cia
Vi¢t Nam hi¢n nay.

Khi nghién ctru dé xut giai phap cong nghé PHKK gia dung chung ta phai chi
¥ o1 cac ndi dung chinh sau: Anh hudng cua ki thuat lanh va PHKK t6i sy bién doi
khi hau ¢ quy mé toan cau; Piéu kién khi hau x4y dung cta céc tinh phia Bic; Khai



quat vé su phat trién cia thi truong may DPHKK; DPHKK trong cong trinh sir dung ning
luong tiét kiém va cé hiéu qua.

Noi dung cia bai bao s& tip trung nghién ctru, nhitng van dé tong quan méi
truong dé c6 thé dwa ra cong nghé DPHKK phu hop v6i diéu kién khi hau va hién trang
phét trién ctia nganh PHKK Viét Nam.

2. Diéu kién khi hdu xdy dung va kj thudt diéu hoa khéng khi
2.1 K thudt lanh va bién doi khi hdu

Dénh gia khoa hoc cia IPCC cho thiy, phat thai nhiét khi sir dung nhién liéu
hoa thach trong cidc nganh dién luc, cong nghi€p, giao thong van tai, xay
dung.v.v...dong gop khoang mot nira (46%) vao su noéng 1én toan ciu, pha rimg nhiét
d6i dong gop khoang 18%, san xuat nong nghiép khoang 9%, tic dong ciia moi chat
lanh (CFC, HCFC) khoang 24%, con lai (3%) 1a cac hoat dong khéac (chon rac thai
v.v...). Vivay cong uéc qudc té Montreal di phai dua ra 19 trinh cit giam san xuat va
sir dung cac moi chét lanh CFC va HCFC 1a cac chét co tic dong dang ké gay hiéu ung
nha kinh va 1am suy giam tang Ozon.

46% - Su dung nhién li¢u

18% trong cac nganh dién luc,
cong nghiép, giao thong van
46% 9% :i tai, xay dung,...
03 18% - Pha rirng nhiét d&i
04 9% - San xuat ndng nghiép

m5 24% - San xuit CFC, HCFC
3% - Chon rac thai

24%

3%

Biéu do 1. Nguon goc cdc chat phat thai gy BDKH

2.2 Bién doi khi hdu & Viét Nam

Trong khoang 70 nim qua, nhiét do khi quyén trung binh nim di ting lén,
trung binh 0,1°C/1 thap ky (0,07+0,15°C). Nhiét do trung binh 4 thap ky gin day
(1961+2000) cao hon 3 thap ky trude d6 (1931+1960). Nhiét do trung binh nam cta
thap ky 1991+2000 ¢ Ha Noi cao hon trung binh nhitng nam trude day (1962+1990) la
0,7°C.



Bdng 1. So sanh nhiét o trung binh nam (°C) cdc thdp ky 1991--2000 va 19311940
(s6 liéu 2007 theo cong dién hang thang)

Thap ky Ha Noi Pa Ning Tp. H6 Chi Minh
1931+1940 23,3 25,4 26,9
1991+2000 24,1 25,8 27,6
Chénh léch 0,8 0,4 0,7

Nhiét d6 trung binh thang 1 va thang 7 & 3 noi ndi trén c6 xu thé twong tu, ting
0,5+1,1°C ddi vé6i thang 1 va 0,5+0,8 °C d6i voi thang 7.

Tan sb tac dong cua khong khi lanh & Bic BO c¢6 xu thé giam rd rét trong 3 thap
ky qua, tir 288 dot trong thap ky 1972+1980, 287 dot trong thap ky 1982+1990, xudng
con 249 dot trong thap ky 1991+2000.

So ngay mua phun gidm di 10 rét, thi du: & Ha N1, trung binh mdi nam c6 29,7
ngady mua phun trong thap ky 1961+1970, giam xudng con 14,5 ngay trong thap ky
1991-+2000.

Nhin chung theo xu huéng bién d6i khi hau va tinh hinh phat trién kinh té thi
nhu cau str dung DPHKK cua xa hoi ¢ thé ting trudng 16n hon 20% vao nhiing nim
toi.

2.3. 86 liéu khi hdu xdy dung theo phan ving cdc tinh phia Bdc

Pé c6 thé dua ra giai phap cong nghé¢ PHKK phul hop véi phan ving khi hau
céc tinh Phia Béac ¢ thé dua vao s6 liéu khi hau caa 04 tram khi tuong cho trong
QCVN 02:2009/BXD theo céc chi tiéu vé tan suat xuat hién cac thong sb nhiét do va
do am.

Bang tong hop ciing dua ra nhu cau str dung nudc noéng theo diéu kién cac ving
khi hau phia Bic.

Bing 2. Bang tong hop s6 liéu khi hdu xdy dung °Clo % [1] va dé xudt dp dung ché do
cung cdp nhiét lanh ( CT — Can thiét, KCT — Khdng cdn thiét)

Phan viing Nhiét do (t°C) / P9 4m (¢ %) / Entanpi (kJ/kg)
Kkhi hiu
Viing Iy o t<17°C, ¢ =40-100% 17<1<31°C, ¢ =25-80% |31°C<t<37° ¢ = 25-52%
Tram Lai Chiu |~ Tan suat xuat hién (%) |23,17%, 99,18% 73,84%, 39,04% 2,99 % 4,69 %
: - Entanpi Inax (kJ/kg) Imax = 48 kd/kg Imax = 90 kJ/kg Imax = 90 kJ/kg
- Sudi am - CT @6i voi bénh vién, nha |- KCT -KCT
Nk 1A an tré
Dexuatche do | | s -KCT - CT déi v6i cong trinh 6 |- CT
cung cap nhiét N 3
lanh ) . - nhiét du lqn . ‘ 4
’ - Cap nudc nong SH - CT: 60 lit/nguoi.ngay - CT: 45 lit/nguoi.ngay - CT: 30 lit/nguoi.ngay
2 kWh/nguoi.ngay 1,5 kWh/nguoi.ngay 1 kWh/nguoi.ngay
Ving I o t<17°C, ¢=40-100% [17<t<31°C, ¢ =36-96% |31°C<t<35°C,p= 36-68%
Tram Ha Giang |* Tan suz”?t xuat hién (%)  [26,19%, 99,47% 71,19%, 86,76% 2,6 %, 17,07%
: - Entanpi Imax Imax = 48 kd/kg Imax = 103 kJ/kg Imax = 98 kJ/kg
- Sudi am - CT d6i v6i bénh vién, nha |- KCT -KCT
Dé xuét ché do tré
cung cdp nhiét |- Lam mat -KCT - CT déi véi cong trinh ¢6 |- CT
lanh nhiét du 16n
- Cép nudc nong SH - CT: 60 lit/nguoi.ngay - CT: 45 lit/nguoi.ngay - CT: 30 lit/nguoi.ngay




2 kWh/nguoi.ngay

1,5 kWh/nguoi.ngay

1 kWh/nguoi.ngay

t<17°C, ¢ = 32 -100%

17<t<31°C, 9=32-100%

31°C<t<37°C,p= 48-56%

2 kWh/nguoi.ngay

1,5 kWh/nguoi.ngay

ung Ic: - Tén suét xuét hién (%
\;L;‘;gm i et xuArien OO | 22,610, 100% 74,73%, 100% | 2,67%, 2,87%
: & Pl T lmax = 48 kd/kg Imax = 106 kJ/kg lmax = 95 kd/kg
- Sudi &m - CT dbi v6i bénh vién, nha |- KCT -KCT
A oA £ 1A tré
Dexuatche do | ), -KCT - CT déi v6i cong trinh c6 |- CT
cung cap nhiét - )
lanh nhiét du 16n
’ - Cép nuéc nong SH - CT: 60 lit/nguoi.ngay - CT: 45 lit/nguoi.ngay - CT: 30 lit/nguoi.ngay

1 kWh/nguoi.ngay

t< 17°C, ¢ =40 -100%

17< t<31°C,¢ = 40-100%

31°C<t<37°C, =40-56%

\ ) _TA A At 1iAn (O
}/‘r’:i I:;inh ) E:’]It‘a;u?tlxuat hién 6) 119,770, 100% 75,79%, 100% (4,49 %, 4,72%
: P fmax Imax = 48 kd/kg Imax = 106 kd/kg Imax = 95 kd/kg
- Sudi 4m - CT déi v6i bénh vién, nha |- KCT -KCT
A X £ aa tré
Dexuatche do | |, s _KCT - CT di véi cong trinh ¢6 |- CT

cung cép nhiét

lanh nhiét du 16n

- CT: 45 lit/nguoi.ngay
1,5 kWh/nguoi.ngay

- CT: 30 lit/nguoi.ngay
1 kWh/nguoi.ngay

- CT: 60 lit/nguoi.ngay
2 kWh/nguoi.ngay

- Cép nude nong SH

2.4 CAach phdin cdap PHKK-TG hién nay

Hién nay trong TCVN 5687:2010 [3] dé xé4c dinh thong so tinh toan PHKK vé
mua hé theo cac cap cho dia phuwong Ha No6i nhu sau: PHKK cip I (K= 0,996); t, =
37,8OC; ¢o = 53,4%; 1,=22,82 kcal’kg, PHKK cép I (K= 0,983); tg = 36,4OC; Qg =
55,2%; 1,=21,86 kcal/kg, DPHKK cép III (K= 0,96); t, = 35,4°C; ¢, = 55,6%; 15=21,23
kcal/kg.

Céch phan loai h¢ théng PHKK theo cac cép I, 11, 11 hién nay chi dya vao diéu
kién khi hau ngoai nha dé dua ra hé sd dam bao, nhung thuc ra hé s6 dam bao cua hé
thong PHKK con phuy thudc vao nhiéu yéu to:

- Chuong trinh tinh phu tai lanh toa nha (Daikin, Trace 700,...) cling chi cho
két qua gan dung vi su phu thudc vao nhiéu thong sé dau vao: két cau va vat liéu cong
trinh, ) li¢u khi hau xay dung dugc luu trong chuong trinh tinh phu tai lanh, diéu kién
van hanh cua hé théng DPHKK (thoi lugng hoat dong, si€u thi, bénh vién, van
phong...). Vi vay viéc tinh ding phu tai lanh cho mét cong trinh voi hé sb bao dam t6i
95% thi thuc sy 1a diéu kho khan.

- Trong cong tac thiét ké viéc lua chon hé sb du trir cong suét may lanh c6 anh
hudng 16n dén hé s6 dam bao cta hé thong PHKK nhung gi4 tri chii quan nay lai phy
thudc vao yéu cau cong ngh¢ (trung tam s6 liéu, dy trit cong suat lanh N+1) va dac
diém cong trinh (Trung tim hoi nghi Qudc gia hé sb du trit 1,25), chit luong cong
trinh (Cach nhiét két cAu bao che, cu tao che néng, chat luong h¢ théng cua)

- P6i v6i hé thong PHKK VRF, may lanh c6 kha nang chay vuot tai 20-30% vi
vay tong cong suat may lanh c6 thé chon thip hon 10-15% cong suat lanh tinh toan
nhung van dat hé s6 dam bao.

Qua nhitng phan tich & trén thi cach phan cip hé s6 dam bao cho hé thong
DPHKK hién nay cua nhiéu nudc néu chi dwa vao sd liéu khi hau xay dung thi s€ tao
nén cach nhin khong xac thuc vé d6 tin cay cua hé théng PHKK.



Trong nhitng nim gan day, cac gid tri nhiét d6 tdi cao tuyét dbi ciing nhu thoi
luong xuat hién nhimng gia tri nhiét d6 cao cé xu hudéng ting vi vay can phai bo sung
vao QCVN 02:2009/BXD [1] dé két qua tinh toan cong sudt lanh phu hop véi tinh
trang bién d6i khi hau nhu hién nay.

3. Tiéu thu di¢n ciia hé thong diéu hoa khong khi
3.1 Tiéu thu nang lwong trong ho gia dinh

O Viét Nam chua c6 thong ké day du vé tiéu thy nang luong trong ho gia dinh,
c6 thé tham khao Biéu dd 2 vé ti 18 st dung cac dang nidng lugng va ti€u thy dién trong
gia dinh & Nhat Ban. Vi muc ti€u thu dién cho PHKK chiém khoang 20% tiéu thu
dién trong gia dinh thi ddy 1a chi phi khéng nho ddi véi cac nude dang phat trién.

Ti 1€ cac dang nang lugng Ti 1€ ti€u thu dién
Phat thai CO, (%) (%)
15% 10% 10%

o 16% 34% o1

31%

22%

10%- Ga T.Phd 44%- bién 22% - DHKK 18%- TU lanh
31%- Dau 15%- Khi hoa Idng 16%- Chiéu sang 10%- Ti vi
34%- Khac

Biéu dé 2. Sir dung nang lwong trong gia dinh (In Japanese)

Theo s6 liéu théng ké & Viét Nam co toi 634.777 ho gia dinh ¢ cac tinh phia
Bic str dung PHKK. Chi tinh PHKK cho 3 thang mua hé khoang 250 gid thi tong tiéu
thu dién s& vao khoang 200.000.000 kWh/nam - 0,2% san luong dién qudc gia 2010.
Néu tinh tiéu thu dién PHKK céac ho gia dinh trong toan quéc s€ 1€n tdi trén 640 tricu
kWh/nidm, chiém 0,7% san luong dién qubc gia 2010. Hién nay ching ta chua c6 s6
liu théng ké hé thong PHKK trung tdm trong céc cong sd, siéu thi, vin phong, nha
ga,... nhung uée tinh tong tiéu thu dién cho PHKK c6 thé 1én dén trén 1 ty kWh/nam.

Bang 2 cho thiy mirc d9 tang truong hang niam va thi truong may diéu hoa dan
dung & Viét Nam 14 rat 16n khoang 20+30%/nam trong giai doan 2010+2012 [5].

Bang 3. Thj trong méay BDHKK va thi phan diéu hoa gia dung & Viét Nam

Ngudn |  Loai PHKK 2007 2008 2009 | 2010 | 2011 2012 M"I(CO /S‘ng
BSRIA- | Maynguyén cum | 261.685 | 301.586 | 347.623 | 405.846 - - 15,7
2007 Gia dung (%) 84,4 84,7 85 84,19 - - >15
BSRIA- Toan bd 327.328 | 363.280 | 370.558 | 389.709 | 420.065 | 453.07 8
2009 Gia dung (%) 83 82,5 84 83 83,3 83,3 6,8
B6 CT Toan bd - 400.000 - - - - 20+30
2008 Gia dung (%) - 43% - - - - >20




PHBK Toan b >300.000 | 450.000 | 650.000 | 700.000 | 850.000 | >1.000.000 | 20+30
HN 2010 | Gia dung (%) =75 =75 =75 =~ 80 =~ 80 =80 >20

Dbi vé6i thi truong DPHKK cua Viét Nam thi phan cia cac may diéu hoa gia
dung chiém tir 75+85% tiy theo cac cach danh gia khac nhau v6i doanh thu 250+350
triéu USD. Trong d6 loai diéu hoa c6 cong suit 9.000-18.000 BTUh chiém xap xi
35+40% tong luong may DPHKK duoc ban trén thi truong.

3.2 Su phdt trién cia mdy PHKK gia dung

a) May bHKK cuc bo

May DKHH cuc bo: bao gdbm may 1 cuc (Window) va loai 02 cuc Split unit (01
dan néng + 01 dan lanh), duoc st dung pho bién cho ho gia dinh, van phong, ctra hing
nho. Pay 1a loai may c6 ché d6 1am lanh/sudi 4m phu hop véi cac tinh phia Bic c6
mua lanh.

Hién nay di c6 haing PHKK ché tao thanh cong loai may DPHKK thu hoi nhiét
dun nudc nong co thé hoat dong & 04 ché do: PHKK 1am mat thu hoi nhiét dun nudc
nong- PHKK sudi am- DPHKK 1am mat - Pun nudc néng. Day 14 loai may c6 hiéu qua
nang luong 16n nhét hién nay, & ché d6 PHKK 1am mat thu hoi nhiét dun nudc nong
c6 chi s6 hiéu qua ning luong tong hop

Qu+Qnn
COPry=——>6.0 (kW/kW)
P

Trong do:

Q. (kW): Cong suat lanh

Qn (KW): Cong suét thu hoi nhiét dun nude nong

P (kW): Bién tiéu thy

Bang 4. Théng sé ky thuat may Split unit [7]

TT Hing sin xu 4 Pham vi cf?ng suét Thu h(‘t)i nh}iét cung céip COP 0%
lanh/suoi (KW) nude nong (kW) (KW/KW)

1 | Daikin 2,5/3,4+7,1/85 - 3,45/3,40 + 2,73/3,29
2 | Mitsubishi 2,3/2,45+ 8,0/9,0 - 3,24/3,77+ 2,58/2,68
3 | LG 2,84/2,84 +6,05/6,05 - 2,99 +2,24
4 | Gree 2,6/2,85+16,0/18,5 - 2,6/2,94+2,45/3,36
5 | funiki 2,65/2,80+7,13/7,22 - 3,12/3,11+2,97/2,89
6 | Nagakawa 2,9/3,0+8,4/8,5 - 3,22/3,19+3,11/3,08
7 | Midea 2,5/2,8+5,0/5,8 3,5+7,2 COPth=6,5

b) May PHKK Multi

Phat trién loai may Split unit cic nha san xuit da dua ra loai may Multi 13 loai
may mot dan néng két ndi véi nhiéu dan lanh (4+10 dan) c6 chi sé COP cao pham vi
cong suat tir 12-16kW va phu hop véi ho gia dinh 3-5 phong, van phong nho, loai may

nay c6 thé chay & hai ché d§: 1am mat hoac sudi am.



Tuong ty may PHKK cuc bd may Multi thu hdi nhiét dun nudc néng dem lai chi
s6 hiéu qua niang luong téng hop 16n hon 6kW/kW va kha ning st dung linh hoat
trong ho gia dinh. Loai may nay co thé chay ¢ 04 ché do:

+ Mia hé: -Lam mat+thu hdi nhiét mién phi, COP1>6 KW/KW.

- Lam mat khi binh nuéc nong 200L dat nhiét do 50°C sau khi chay tu
0,5h dén 2h.

+ Mua dong: - Sudi am

- Pun nude ndng véi chi sb hiu qua ning lugng COP >3 kW/KW

Bding 5. Thong s ky thudt may DPHKK Multi VRF [7]

TT Hang san xuat Thong sb k¥ thuat
PHKK lanh/sudi PHKK lanh/nuéc nong
Out door S6 lugng Cong suat |Tiéu thy dién COP1ooy Ning suét COoP.,,
Indoor | janh/susi | lanh/néng ’ | lanh/nuée
(KW/KW) ; (KW/kW)
(kW) (kW) nong (kW)
Out door 7,8/7,9+ 3,11/2,94+ | 2,51/2,69+
1 | DAIKIN ) 2+4 - -
Air 14,5/16,3 4,95/4,84 2,93/3,37
. . .. |Out door 11,2/12,5+ | 3,34/3,66+ | 3,35/3,42 +
2 | Mitsubishi ) 4+ 6 - -
Air 15,5/18,0 5,35/5,58 2,9/3,23
Out door 11,2/125+ | 3,032+ |3,73/391 +
3 |LG . 69 - -
Air 15,5/18,0 4,2/4,6 3,69/3,91
Out door 46 12,0/13,0+ 4,6/39+ | 2,61/3,33+ 16,0/-+ 6,09/- +
4 |Midea Air ' 16,0/16,5 5,8/4,2 2,76/3,93- 20,0/- 6,21/-
14/16 4,9/4,9 2,85/3,26 14/18 6,53
Out door 10,0/11,0+ 4,5/3,8+ 2,20/2,89+ | 10,0/5,0+ 3,33/-+
5 |GREE . 4+6
Air 16,0/17,6 5,9/5,3 2,71/3,32 16,0/8,0 4,07/-
= ]
| - Binh dun
b4 $ —=— nudc néng

Outdoor Fan coil

| 8> |

i

"YU
XK

Indoor Fan coil

Hinh 1. May Multi thu héi nhiét chay ¢ ché dé lam mat + cung cdp nuwéc ndng
¢) Chi sb hiéu qua may PHKK gia dung
Céc loai mdy PHKK gia dung duoc str dung chii yéu 1a loai may hai cuc, may
Multi va may Multi thu hdi nhiét c6 chi s6 hiéu qua nang lugng & ché do lam lanh nhu
Sau :



- May hai cuc (Split unit) : COP = 2,45 + 3,45 kW/kW

- May Multi-Heat pump : COP =2,51 + 3,73 kW/kW

- Méy Multi thu hdi nhiét dun nuéc néng : COPryy = 4,07 + 6,21 KW/KW

Khi sir dung may DPHKK Heat pump & ché do suoi 4m, chi sd hiéu qua ning
luong 16n hon 3 14n so voi sudi 4am bang quat dién tro.

Dbi v6i ho gia dinh céac tinh phia Bac ¢ nhu cdu suoi am can khuyén khich sir
dung may BPHKK Heat pump va can ¢6 chinh sach han ché viée sur dung quat dién trd.

bac biét khuyén khich str dung loai may Multi thu hdi nhiét dun nudc nong co
chi s6 hiéu qua nang luong tong hop COP1>6KW/KW.
3.3 Cong thuec tinh tiéu thu dién hé théng PHKK

Khi tinh ti€u thu dién cua hé théng PHKK st dung may PHKK hai cuc hoac
Multi chung t6i dé xuat str dung cong thirc sau:

EC, =Y (I';E F:‘) +2RA (Whinim) 1)

ECy: (kWh/nam) - Téng tiéu thu dién cia hé thong PHKK trong 1 nim

HP; (kW) - Cong suat lanh 100% cua loai dan nong thi i

(IEER), (KW/KW - Chi sb hiéu qua ning lugng téng hop cia dan nong thir i bao

gém quat lam mat,) hodc stir dung chi $6 COP0g0, cho trong bang 4, bang 5.

h; (h/nam)- Thoi lugng van hanh ciia may lanh, quat... tha i,

P; (kW) - Cong suat dién ciia quat dan lanh (AHU, FCU). Khi khong sir dung

bién tan thi tinh bang cong suat dinh danh cia Motor.

n - S6 lugng thiét bi c6 trong hé thong.
3.4 Kiém dinh va dan nhan néing lwong

Hién nay Viét Nam da c6 hang triéu ho gia dinh st dung may PHKK va hang
ngan hé théng PHKK trung tdm véi tiéu thu dién gan 2 ty kWh/nidm, vi vay viéc kiém
dinh va dan nhan ning luong may PHKK 14 rat can thiét. Muc tiéu cong tac kiém dinh
c6 thé dem lai nhitng loi ich: Cung cip cho ngudi tiéu dung thong tin hiéu qua ning
luong trén nhin cua san pham dé lam co s& cho quyét dinh mua hang; Phan biét cac
san pham theo hiéu qua sir dung ning lwong va chi phi van hanh; Ting cudng nd luc
dé thuc day cac sang kién bao vé moi truong thong qua viéc st dung cac san pham tiét
kiém nang lugng.
C6 thé tham khao céc chi tiéu kiém dinh dan nhdn ning lugng cho may PHKK cua
Singapore cho trong cac bang 6,7,8.

Bdng 6. Nhan nang lvong mday DHKK

Mirc d§ xanh EER (Btu/W.h)
DHKK khong bién tan | DPHKK c6 bién tan | DHKK khong bién tan PHKK c6 bién tan
0 Thap
1 1 Kha Kha
2 2 Tét TAt




3 3 Rat t6t Rat t6t
4 Cuc tot
Nguon: Industrial Park 2 Singapore 569501
Ghi chl: EER — Chi s6 hiéu qud nang lhrong
Bing 7. Danh gid mirc dé xanh (DHKK)-Mot cuc —\Window

va hai cuc —Split unit (khéng bién tan)

Mtic nhdn xanh Muc danh gia hi€u qua nang luong Tiéu chuan vé COP
0 Thap COP100% < 2,50
1 Khé 2,50 < COP1qg96 < 2,78
2 Tot 2,78<COP; g0y < 3,20
3 Rat tot COP1g09s > 3,20
4 Cuc tot Khong co

Nguon: Industrial Park 2 Singapore 569501
Ghi cht: COPyg4y = T7 50 téng cong sudt lanh trén dién nang tiéu thu wng voi 100%
tai, W/w

Bing 8. Pdnh gid mitc do xanh — May hai cuc (bién tdn)

Mtrc nhédn xanh Mtc danh gia hi€u qua nang luong Tiéu chuan vé COP
0 Thap COPy, < 2,64

1 Kha 2,64 < COPy, < 2,92

2 T6t 2,92 < COPy, < 3,34
e x COPth 2 3,34

3 Rat ot va COPg00, = 3,06
. COPy, > 3,76

4 Cuc tot va COP 000, > 3,34

Nguon: Industrial Park 2 Singapore 569501
Ghi cha: COPy, = 0,4.COP1gg0, + 0,6.kCOP50%

V& viéc kiém dinh dan nhén ning lvong may PHKK cac nudce tién tién di nghién ctiu
dé xuét nhitng phuong phap kiém dinh khac nhau. Nhitng ndi dung nay phu thudc vao
su phat trién khoa hoc cong ngh¢ va diéu kién khi hau cua tung nudce. Ti€u chuan san
xudt va kiém dinh chi s6 hiéu qua ning lugng may PHKK ctia Hoa Ky chia thanh 02
nhom san pham:
- May DPHKK lam lanh tryc tiép

+ Cong suat lanh < 19kW 4p dung AHRI Standard 210/240-2008.

+ Cong suat lanh 19kW-73,2kW 4p dung AHRI Standard 340/360-2007
- May lam lanh gian tiép (Chiller) ap dung tiéu chuan ARI 550/590-2003
Trong céc tiéu chuan noi trén con chia ra nhiéu phuong phap thir nghiém phu hop véi
ting loai may PHKK (may lanh nhiéu may nén, may lanh 1 may nén diéu khién
on/off, inverter...) theo 6 vung khi hau ctia Hoa Ky.



Nhat Ban ciing dua ra cac chi s6 CSPF (Cooling seasonal Performance Factor) va APF
(Annual performance Factor) cho may PHKK giai nhiét gié 1am lanh truc tiép [6].
Nhin chung céng tac kiém dinh dén nhin ning lwong may PHKK la céng viéc kho
khan doi héi su dau tu nghién ciru cia cac co quan quan 1y Nha nudc dé c6 thé dua ra
quy trinh kiém dinh don gian nhung khoa hoc va phu hop v&i su phat trién cua thi
truong may DPHKK ¢ Viét Nam hién nay.

O diéu kién khi hau & cac tinh Phia Bic, may DPHKK gia dung chay cha yéu ¢ ché do
1am mat véi thoi luong tir 250-450h/ndm vi vy dé danh gia chi s6 hiéu qua ning
lugng may BPHKK chi can kiém dinh & ché do lam mat cho loai may DPHKK 01 may
nén diéu khién on/off va dan lanh chay & mot toc do. Pé xét anh hudng cua dicu kién
khi hau dén chi s COP c6 thé dua ra diéu kién kiém dinh nhu sau:

- Duy tri va xac dinh cong suét lanh 100% ctia indoor.

- X4c dinh sy thay doi tiéu thu dién ctia outdoor va indoor khi diéu kién lam mét dan
ngung (tpp) thay doi.

Theo phuong phap nay hé thong kiém dinh s& don gian va ché do van hanh ctua may
PHKK phu hop véi diéu kién thuc té ¢ Viét Nam. Két qua kiém dinh cho dudi dang

Bang 9.
Bang 9: Két qua kiém dinh may PHKK 01 may nén ON/OFF,
quat dan lanh 01 tdc do
Nhiét d6 budng Tﬁ:;}g (\i/;én Thong s budng Cong suit lanh Ty trong thoi
kiém dinh Outdoor Indoor Indoor luong van hanh
top °C kW t°Clo % kW
39 A ta/ ®a Qa a
37 B to/ O Qp b
35 C te/ ¢ Qc c
33 D to/ Qg Qq d
31 E te/ @e Qe e
29 F t/ of Qf f

Dua vao sb liu Bang 9 c6 thé tinh chi sé hiéu qua ning luong tong hop cua may
PHKK can kiém dinh theo cong thirc sau:
IEER=aQ./A+ bQ,/B+ cQ./C+ dQy/D+ eQ/E+ fQ/F

3.5 Gidi phdp cung cdap nhiét lanh cho hé gia dinh
Trong bang 7 va 8 danh gia muc d6 xanh may PHKK cua Singapore ciing chua dé cap
dén loai may DPHKK thu hdi nhiét dun nudc noéng. Su phat trién cua khoa hoc cong
nghé da dem lai giai phap cung cip Nhiét-Lanh dong thoi cho ho gia dinh, ngoai chirc
niang DPHKK 1am mat, suéi 4m loai may nay khi chay & ché d6 1am lanh thu hoi nhiét
c6 chi sb hiéu qua ning lugng COP>6 kW/kW va duoc tinh nhu sau:

COP =(cong suat lanh DPHKK + cong sut nhiét dun nude néng )/dién tiéu thu
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COP = @ >6 KW/KW

- Khi xét t6i nhu cau Nhiét-Lanh trong hd gia dinh cac tinh phia Bic ching ta
c6 thé dua ra ther ty uvu tién cac nhom giai phap PHKK va cung cdp nude néng nhu
Sau:

Bing 10. Bdng thir tw wu tién gidi phdp cung cdp nhiét — lanh cho hé gia dinh

Nhém Giai phap Hiéu qua tong hop DPanh gia
May PHKK chi lam lanh - DPHKK chi lam mat: COP=2,7+3,6 kKW/kW Tht
1 Quat dién su6i 4m - Quat dién sudi 4m: COP <1 KW/KW Rét thép
Binh dun dién - Binh dun dién: COP <1 KW/kW Rét thap
) Méy DPHKK bom nhiét - PHKK lam mét/suéi am: COP=2,7+3,6  kW/kW Tét
Binh dun dién - Binh dun dién: COP <1 KW/KW Rét thép
3 Méy PHKK bom nhiét - PHKK lim mat/su6i am: COP=2,7+3,6  kW/kW Tt
Thu hdi nhiét dun nude ndng - PHKK lam méat+dun nuée nong: COP>6 kW/KW Rét tét

Hién nay ¢ Viét Nam c6 hon 20 triéu ho gia dinh néu ching ta chil y phat trién t6t loai
may PHKK thu hoi nhiét (dun nudc ndéng mién phi) cho 5% sb ho gia dinh thi c6 thé
giam duoc trén 2 tricu kW dién lép dat khi st dung hang tri¢u binh dun di¢n nhu hién
nay. Pay 1a cong suat twong duong véi viée xay dung nha may Nhiét dién Viing Ang 1
c6 tong chi phi dau tu 1,6 ty USD.

4. Két lugn

- Pé& xuét giai phap cong nghé PHKK theo phan ving khi hau 13 van d& phuc
tap doi hoi thong tin ddy di vé so liéu khi hau, k¥ thuat lanh, PHKK, dic diém sir
dung cua cong trinh. Dya vao s6 liéu khi hau xay dung va quy md cong trinh (dién
tich, sb tang, chidu cao); vat liéu két cau bao che (gd: gach, bé tong, kinh,...); dic diém
stt dung (thoi gian hoat dong trong ngay, sb ngdy hoat dong/tuan, s6 tuan hoat
dong/nam); suat dau tu thiét bi va chi phi dién nang cho hé thong DPHKK dé c6 thé dua
ra giai phap cong nghé¢ DPHKK thich hop.

- V6i muc tang truong hang nam cao hon 20% chlng ta can tap trung nghién
ctru dé co thé san xuat nhitng san pham PHKK c6 chi s6 COP cao, tinh ning don gian,
bén vimg, phu kién lip dit dong bd. Pac biét can nghién ciru phat trién loai may
DHKK thu hoéi nhiét dé giam chi phi dién ning cho nhu cau dun nudc nong tir 142
kWh/nguoi.ngay, to do co thé tiét kiém duoc hang chuc trieu kWh/ngay so voi st
dung binh dun dién thong thuong.

-Theo coéng udc qudc té, nganh Lanh va DPHKK phai tuan tha nghi dinh thu
Montreal vé kiém so4t san xuét va tiéu thu cac chit CFC, HCFC nhung Viét Nam la
nuéc dang phat trién nén c6 thé ap dung loi thé sir dung loai may lanh HCEC (R22,
R123) c6 chi s6 COP cao va gia thanh thap dén nam 2040.

- Bo Khoa hoc Cong nghé can hoan thién chuong trinh kiém dinh va dan nhan
ning luong may DPHKK bao gom may DPHKK thu hdi nhiét dé sém dua ra thdng tin
tiét kiém ning luong toi ngudi sir dung nhd d6 co thé giam duge hang ty USD cho chi
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phi dau tu xdy dung ngudn phat dién Qudc gia, thiic day su tién bo khoa hoc k¥ thuat
trong linh vuc DPHKK va cung cép nudc nong, tao sy canh tranh lanh manh gitta cac
nha san xudt trong nén kinh té thi truong.

Trong tuong lai Hoi lanh va PHKK Vi¢t Nam can duoc cac BO nganh quan tam
dé c6 thé phat trién dap ung duoc vai tro tu van xa hoi, va xay dung dinh hudng phat
trién cho nganh Lanh va DPHKK Viét Nam.
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