KET QUA NGHIEN CUU VA UNG DUNG

KhA NANG CAT GIAM KHI NHA KINH TU GIAI PHAP
CUNG CAP NUOC NONG BANG BOM NHIET

Nguyén Thanh Trung'

Tém tat: Hién nay nhu cau st dung nuwéec néng & Viét Nam rét Ién, déc biét trong linh vuc dan dung, bao
gdm céc khach san. Thiét bj dun nuéc néng true tiép bang dién tréla khéng hiéu qué vé néng lrong, kinh té
va moéi triong. Cong nghé bom nhiét da durgc nghién ctru va phat trién tir 1du dem lai hiéu qua cao, giam
kha nang tiéu thu dién xudng 1/4 so véi ding dién tré théng thuong. Viéc ap dung céng nghé nay vao viéc
cung cap nuéc nong la kha thi va mang lai nhiéu Ioi ich dé tiét kiém néng luong va (g phé véi bién déi khi
héu. Bai bao da phan tich hiéu qua san xuét nuéc néng cla bom nhiét stk dung nguén nhiét khéng khi gép
hon 4,2 1&n va gidm tiéu thu dién cda bom nhiét xudng 4 1&n so véi binh dun nuéc bang dién tré. Kha ndng
cat giam khi nha kinh riéng cho thanh phé Ha Ni khoéng 370 tan CO, trong mot nam.

Ttrkhéa: Bom nhiét, nude néng; hé sé phét thai CO.,.

Summary: Currently the demand for hot water in Viet Nam is very high, especially in residential building,
including hotels. In fact, the water heated directly by resistor doesn't have efficiency in terms of energy,
economy and enviroment saving. The technology of heat pump has been researched and developed for a
long time. It brings high efficency, reduces power consumption down to a quarter in comparison with nomal
resistor. The application of this technology into hot water supply is feasible. Moreover this activity brings
many benefits to save energy and adapt to climate change. This paper analyzes the production efficiency
of the hot water heat pump more than 4.2 times and reduces power consumption to 4 times when
compared to the water heater. Mitigation of the green house gas when using hot water heat pump in Hanoi
isabout 370tons of CO,/year.

Keywords: Heatpump; hot water; CO, emissions factors.
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(® 1.patvanad

Theo chwong trinh muc tiéu quéc gia vé st dung ndng lwong tiét kiém va hiéu qua trong céc céng
trinh xay dwng la tiét kiém tlr 3 - 8% téng mrc tiéu thu n&ng lwong trong giai doan 2011-2015 so v&i dw bao
hién nay vé phat trién nang lwong va phat trién kinh té - xa hdi theo phwong an phat trién binh thweng.
Chuong trinh dwoec trién khai dong bd 11 dé an thudc 6 nhém ndi dung trong d6 ¢c6 nhém ndi dung thir 5 1a
str dung nang lugng tiét kiém va hiéu qua trong cac tda nha [6].

Trong ndi dung nay van dé nang cao nang lwc va trién khai hoat déng st dung nang lwong tiét kiem
va hiéu qua trong thiét ké xay dwng va quan ly cac tda nha” [5] dang 1a van dé& quan trong trong viéc st dung
nang lkong. Theo cac két qua khao séat thuee té cho thay ndng lwong tiéu thu cho hé théng digu hoa khéng
khi chiém ty 1& tir 50 - 60% tdng murc tiéu thu dién clia cac toa nha véan phong, trung tdm thwong mai va siéu
thi. Ngoai ra, trong cac toa nha khach san va chung cw thi viéc tiéu thu dién cho viéc cung cap nuéc nong
chiém ty trong lon.

Dé c6 thé Iwa chon dwoc phrong an cung cap nhiét - lanh phi hop nhat déi véi cong trinh thi viéc
tinh toan nang lwong cho cung cép nwéc néng va diéu hoa khéng khi cho céng trinh phai ddm béo tinh
chinh xac va ding dan.
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Muc tiéu nghién clru clia bai bao 1a nghién ctru kha nang ve tiét kim nang long va giam phat thai
CO, trong viéc thay thé binh dun nwéc nong bang dién tré phd bién hién nay bang bom nhiét st dung
nguon nhiét ter khéng khi.
@ 2. Phwong phap nghién clru

- Phwong phép thu thap tai liéu th cép: thu thap théng tin cén thiét tir nhivng tai liéu, hinh anh, cac
cbng trinh nghién ctru cé lién quan dén linh vwee nghién cleu.

- Phurong phép chuyén gia.

- Phuong phap phan tich, tbng hop.

- Phwong phap thuwe nghiém [10]: dwa trén thiét bi bom nhiét dwoc ché tao véi cac thong sb thé hién
trong Bang 1 va biéu dé anh hwéng cla nhiét dé nwée, thei gian va COP trong Hinh 1.

Baéng 1. Thong s ché tao thiét bj dun nuwdéc ndng bang bom nhiét

STT Tén théng s6 Ky hiéu Pon vj Gia trj
il Mai chét lanh R22
2 Nhiét do ngung tu t, i 65
3 Nhiét do bay hoi 1. iE 0
4 Coéng suat may nén P kW 1
5 Thé tich binh chira V lit 60
6 Nhiét do nwéc vao t, 'C 23,7
7 Nhiét d6 nwéce ra t ‘e 35,9
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Hinh 1. Biéu db anh huéng ctia nhiét dd nudc dén hé sé COP

(@ 3.sosanh cacgiai phap cung cip nwéc néng

3.1 Céc giai phdp cung cap nwéc néng hién nay

Hién nay, c6 mét sb giai phap cung cap nwéc nong dang dwoc ap dung: Giai phap cung cap nuéc
noéng bang binh dun dién; Giai phap cung cp nwéc ndng két hop binh dun dién va nang lwong mat trevi; Giai
phap cung cap nwéc nong trung tdm bang dau/ga; Giai phap cung cap nuée néng bang bom nhiét; Giai
phap cung cap nwéc ndng két hop bom nhiét va nang lugng mat trovi.
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Bang 2. Ma tran so sénh dnh huéng khi dau tw hé thdng cung cép nudc nong [2],[4]

Giai phap Kinh té Méi trwéng Ky thuat
Chiphi | Chiphi Thu Bién dbi Lap dat, | Khanang | Ondinh
dautw | vAnhanh | héivén | khihau vanhanh | mérong | hé thdng
Giai phap cung cap . ¥ o
Sl (+) ) =) =) (+) (+) +)
binh dun dién

Giai phap cung cép
nwéc noéng bang (+) (++) -) (++) (+) (+-) (=)
nang lwong mat tréi

Giai phap cung cép
nwéc nong két hop (+) (+) ) ) (*) () (+)
binh dun dién va

nang lwong mat troi

Giai phap cung cép

nu;c'yc noéng trung tam
(dau/ga) &) ) (=) =) ) ) (*)
Giai phap cung cap
nwoc nong bang (=) (+) (+) (=) (+) -) (+)
bo'm nhiét

Giai phap cung cap
nwéc néng két hop i

bom nhiét va nang ) (++) (++) (©) (+) (+) (++)
lwgng mat troi

Ghich: (++): tac dong rat tich cuc; (+): tac déng tich cuwc; (kr): khéng ré

(--): tac déng rét tiéu cuec; (-): tac dong tiéu cuc; (0): khéng tac déng

3.2 So sanh kinh té - ky thuat - méi trirérng

Hién nay, v&i trinh do cong nghé cla cac don vi cung cap, l&p dat thi van dé nay khéng cé tré ngai
dang ké. Qua Bang 2 cho thay cac chi sé vé kinh té va méi treng can phai duwgc xem xét mét cach tich cyc.
Cac chi s6 nay phan anh can can trong qua trinh so sanh khi dau tw cac du an hién nay. Trong qua trinh tinh
toan dé danh gia mlrc do kha thi cla dw an thi chi sd NPV (Net Present Value - Gia trj hién tai rong), IRR
(Internal Rate of Return - Suét thu loi ndi tai) dwec cac nha dau tw lwa chon sé dwoc lwa chon dau tién trong
qua trinh phan tich, sau d6 dén chi sb thi hai la ky thuat day |a yéu té hau hét cac giai phap déu co thé dap
trng duwore, cdn chisd vé dnh hwéng téi méi trueérng thi hau nhuw cha duwoc xem xét dén.

Trong thyc té qua trinh phan tich chuan bj dau tw thi cac giai phap vé k§ thuat dwoc xem xét dén dau
tién, dwoc so sanh phwong an va lya chon wu tién. Buéc thir haila vé kinh té dwoc so sanh twong tng voi
giai phap ky thuat, dénluc nay thi phwong an ky thuat dwoc lwa chon sau, do dé dan dén sw Iwa chon twong
dbi dap wng gitra ki thuat va kinh té. Con yéu té méi trwérng & day sé bi anh hwéng do sw Iwa chon bén trén.

Qua Hinh 2 cho thay véinhiét d6 yéu ciu < 70°C thi van dé lwa chon cong nghé dang dan sé mang lai
hiéu qua kinh té ratlon.

un d n=5280 Y - I . . a A A [ . . -
O"L/OJ Nha may nhiét dién W »  Hiéu suat truyén l_’ Binh dun dién w,
Nang lvong hiéu suét 35% tai dién 95% | hiéu sut95% | Nyoc nong
dau vao J ’ 60°C
. 0, -
Qo r0i=208% , Lohoidétdau | Q=166%
Nang luong hiéu suat80% | Nuoc nong
dau vao 60°C
Qoommne=100% | Nha may nhiét dien o Heusudttuyen |, Bomnhit | Q=166%
Nang luong hiéu suat 35% tai dién 95% COP=5.0 Nuwdc nong
dau vao A 60°C
[]
Qu=134% 4
e
' Ngudn nhigt
Hinh 2. So db hiéu qua st dung nang luong [2] i thira 1
L ]

s0 22 , . s |
12-2014 2P CHI KHOA HOC GUNG NGHE XAYDUNG




(2

Nguén nang lwong trong cac giai phap cung cip nwéc néng: ngudn nang lwong dién, ngudn nang
lweng dau/gas, ngudn nang lwong mét trévi, nguon nhiét thai. Cac nguén nang lwong nay co gia thanh khac
nhau thay déi lién tuc va co chi sé phat thai CO, khac nhau.

Bang 3. Hé s6 phat thai CO, theo céc dang nang luong

T Loai Pon vi . Hesé phat thai Bon gia/don vj
nang lwong * (tan CO,/ don vi nang lwong) nang lwong[1],[7],[8]

1| Khi dét 1000 lit 2,45

2 | Dau héa 1000 Iit 2,62 22.540.000 vnd
3 | DO 1000 lit 2,86 22.530.000 vnd
4 | FO 1000 lit 3,20 18.860.000 vnd
5 |LPG 1000 kg 2,97 34.750.000 vnd
6 | NG 1000 m? 1,83

7 | Thanda Tén 2,65 3.500.000 vnd
8 |Go Tén 1,46

Dién nang
9 | (Nhiét dién va thay dién) MWh 0,6245 2.424.000 vnd

Nguén: Trung tdm Nghién ctru va phat trién vé tiét kiém nang liong

Theo so db hiéu qua str dung nang lwgng trong Hinh 1 cho thay kha nang tiét kiém nang lwgng trong
hé théng cung cap nuéc nong bang bom nhiét 1a rat 16n co kha nang tiét kiém 1&n téi 500% khi so sanh vé
nang lwong dau vao [2].

4. Tinh toan nang lwgng str dung va kha ndng cat giam khi nhakinh

4.1Tinh toan nang lwong strdung cho cac trireng hop

Trong tinh toan nang lwong st dung cho diéu hoa khéng khi, hay st dung chi sé COP (Coefficient Of
Performance) la chi sb hiéu qua nang lwgng, COP la ty sb gitva cong suat lanh va dién nang tiéu thy, COP
cang cao thi kha nang tiét kiém nang long cang 16n. Thang thwéng s dung COP tiéu chuan dé so sanh
(d6i v&i hé thdng lanh mét cap thi nhiét d bay hoi la-15°C, nhiét dé ngwng tu 12 +30°C; déi véi hé théng didu
hoa khdng khi gidi nhiét gio thi nhiét do trong nhala +27°C, nhiét d6 ngoaitroila +35°C).

Hé sé COP phu thudc vao nhiét do ngwng tu va nhiét dd bay hoi thé hién trong Hinh 3.

3 s « / 2
$\.
4 T i /[\‘5“\
T, B
[ T+ LN Y] gil T .
4, q, /]! /)
Ag, Ag, T
h h

a. Sw phu thuée COP vao nhiét dé ngung tu b. Sw phu thuéc COP vao nhiét do bay hoi
Hinh 3. Sw phu thube nang sudt lanh vao nhiét dé bay hoi va nhiét dé ngung tu [3]

Céng thirc tinh COP ly thuyét

cop=22-_To

L T, M

Trong cong thirc nay néu T, hodc T, tang |&n thi COP ciing sé& thay dbi theo. Theo Hinh 2, néu nhuw
nhiét dd ngwng tu gidm xudng thi nang suét lanh g, sé ting lén va hé s6 COP ciing sé ting |én, twong tw nhw
vay néu nhiét dé bay hoi tédng |&n thi hé s6 COP sé& tang I1&én. Trwdng hop nhiét dé bay hoi téang 1&€n thi COP
sécaohon.
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Dbi véi may diéu hoa khéng khi gidi nhiét gié dé tang hiéu suat sir dung nang liong thi viéc gidi nhiét
on dinh cho gian néng cé ¥ nghia hét strc quan trong nham téi wu hoa qua trinh chuyén ddi nang lvong
trong hé théng ngoai ra qua trinh trao ddi nhiét gitra méi chat lanh va nwdc sé nhanh hon véi khéng khi.

Danh gia hiéu qua s dung nang lwong ctia bom nhiét thyc té phai tinh t&i cong suat may nén (L.,
va cong suat quat (L, ).

COR i = % (2)

fan

Trong diéu kién & Viét Nam hé sb COP,,, thuéng vao khoang 4 + 5 [2], theo két qua trong Hinh 1 khi
nhiét dd nwéc la 36,5°C thi COP = 4,05 trong trwd'ng hop chi str dung dé cung cap nuwéc nong va COP =
6,89 khi két hop ca lam néng va lam lanh, nhw vay khi s&r dung bom nhiét trong tirng trvéng hop cu thé thi
m&i kW dién tiéu tdn thu dwoc tir 4 + 6,8 KW nhiét nén kha nang tidt kidm nang lwong khi dung bom nhiét
cung cAp nwéc nong la rat Ién. Ngudn nhiét thu Q, co thé |4y tir khong khi bén ngoai méi trudng, nudc tiy
s6ng... hay nhiétthlra.

Lgp K
i 14
4
®=qot¢ |
a. Chu trinh bom nhigt b. Sw khac nhau gira may lanh va bom nhiét [5] c. D4 thi Igp-i

Hinh 4. Nguyén ly lam viéc cda bom nhiét
Khac v&i chu trinh dong co nhiét, chu trinh may lanh va bom nhiét la chu trinh nguwoc chiéu phaitiéu
tbn nang lwrong dé& cung cip cho may nén bom dong nhiét tir nhiét dd th&p Ién nhiét dé cao, hai chu trinh
nay giéng nhau, sw khac nhau |a & cdp nhiét dé va muc dich st dung.

+ Chu trinh may lanh tiéu tén céng (1) dé gidm nhiét (q,) tr phong lanh va thai nhiét (q,) vao méi truéng;
+ Chu trinh bom nhiét tiéu tdn céng (1) dé lay nhiét (q,) tlr méi trvérng cp nhiét swdi cho phong (q,).

N&ng suét lanh riéng va nang suét nhiét nguwng tu riéng trong so' d6 Hinh 4.

q,=i,—i(kJkg); q.=i,—i,(kJ/kg) (3)
Lweng nhiét truyén cho nwde tinh theo cong thire :
: 2 5 =it
0, =G, _13):G'C;)'L (kj) “)
T

trong do: G, G' 1a khéi lugng cta nwdc, cia méi chat lanh (kg/s); C, la nhiét dung riéng ctia nwoc (C, =
4,186kJ/kg.K); T1a thévi gian (s); va t1a nhiét d6 nwérc vao va ra khdi thiét bi trao déi nhiét (°C).

1.May nén

2.Thiét bj bay hoi

3.Thiét bi ngung tu

4 Van tiét luu

5.Van dién tw

6.Binh nwédc néng

7.Bom nuéc

8.Nwéc bd sung

9.Nwéc néng

10.Thiét bi gia nhiét bd sung
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Gia str mdt khach san cé 50 phong, hé sé st dung phong 14 0,7 trung binh mét phong cé hai khach
Iy tri va mdt ngay tdm 1 1an, trung binh 1 14n tdm dung 30 lit nwéc (khach san st dung voi tm hoa sen,
chwa ké tdm bon tiéu tdn khodng150 - 350 lit), nhw vay mét ngay khach san can dung:

50phong x 0,7 x 2 khach x 30 lit/ khach =2.100 it/ ngay

Tinh toan so sanh cac phwong an véi phuong an khach san lap dat bang binh dun dién 30 lit, cong
suatdién tré 2500W, hiéu suét thiét bj 95% do d6 tiéu thu dién cho trwdng hop nay la:

50phong x 0,7 x 2500 W x 95% = 83,125 kWh

V&i thiét bj Bom nhiét co COP = 4, lwgng nhiét thiét bj thu duoc |a 83,125 x 4 = 332,5 kW twong
dwong 8.800 lit nwéc gap 4 1an lwgng nwéc khach san str dung.

V@i thiét bj 16 hoi dun dau va dun ga, hiéu suét thiét bi khodng 90% thi lwgng nhiét la 71,4kW tuwong
dwong 1890 lit nwde. Ta cd Bang 4 so sanh hiéu qua nang lwgng vé cap nudc ndng nhu sau:

Bang 4.So sénh chi phi lam ndng nuwdc khach san
(tinh cho 50 phong hé sé st dung 0,7 trong 1 gicr lam néng nwée tee 25 - 60°C)

So sanh
; < Chi phi Tong chi hiéu qua
T Cong nghé | Dung tich Néng lwgng it ik ohilgics e
nwéc néng
Bom nhiét i 83,125kW 421
1 (COP = 4) 8.800 lit s 2.424 vnd/kwh 201.495 vnd s
2 | Binhdundien | 54001t | 83,125kW | 2424 vndlkwh | 201.495 vnd 1,00
(hiéu suét 95%) < : : ' ;
3 Lo Hor o qéu 1.8901it 6,1lit 22.530 vnd/lit 137.401 vnd 0,90
(hiéu suat 90%) : ’ ‘ E »
Lo hoi-ga A 3 3
4 (hidu sut 90%) 1.890 lit 8.42m 34.750 vnd/m 292.423 vnd 0,90

Tir Bang 4 cho thay dé dap (rng dwoc lwgng nwée ndng st dung cuia khach san 14 2100 lit trong mét
gi& bang str dung bom nhiét cung cp nudc néng thi tiéu thu dién twong dwong 19,84 kW, chi bang khoang
25% so v&i dun nwéc ndng bang dién tré.

Bang 5. So sanh chi phi lam néng nwoce can ho tiéu chuén
(tinh cho 2 phéng str dung dong thai trong 1 gior lam néng nude tir 25°C 16n 60°C)

o So sanh
2 - 2 Chi phi Téng chi i 5
1 Cong nghé [ Dung tich Nang lwegng ning lwong philgi®s n;:;ul 3:; o
1 Bom nhiét 60 lit 1,25 kw 2.424 ynd/kwh 3.030 vnd 0,25
Binh dun dién 60 lit 5,00 kw 2.424 ynd/kwh 12.120 vnd 1,00

4.2 Kha nang cat giam khinha kinh CO,

Theo nién giam théng k& nam 2010 cho thay thanh phé Ha Néi cé 1.749.334 hé gia dinh, trong do
1.713.184 56 hd c6 nha &. Nha & kién cb va ban kién c6 chiém 1.512.393 ho.

V@i chi phi va mirc séng hién nay thi co thé thay sé lwgng lap dat binh dun dién chiém ty 1& kha lon.
Gia str trung binh méi hé 14p d&t 02 binh néng lanh, hé sé hoat ddng k = 0,5, binh néng lanh hoat déng trung
binh 1 gi&/ngay cho mta Thu, mba Béng va mua Xuan (thang 9, 10, 11,12, 1, 2, 3), khodng 210 ngay.

Chi phi tién dién trong mét ngay khoang :

1.512.393 h¢ x 2,5kwh/ngay/ho = 3.758.982,5kWh/ngay

Theo Bang sb 2, ta co: 3.758.982,5 kWh/ngay x 0,6425 tAn CO,/Mwh ~ 2.361 tAn CO,/ngay

Trong khi d6 v&i cong nghé bom nhiét kha nang giam phatthai CO, la:

1.512.393 hé x (2,5 kwh/ngay/hé - 0,625 kwh/ngay/hé) x 0,6425 thn CO,/Mwh ~ 1.771 tAn CO,/ngay,
v&i 210 ngay/nam thi kha nang giam phat thai lén t&i 371.910 tAn CO, trong mét ndm clia thanh phd Ha Nbi
mot con sé ratlon.
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(@ 5.Nhanxétvakétiusn

Qua nghién ctru cho thay tiém nang (r’ng dung céng nghé& bom nhiét vao van dé cung cip nwéc
néng la rat kha thi trong xu thé hién nay. Két qua trén mai chi nghién ctru cho thanh phé Ha Néi, néu nhw
duoc trién khai va Nha nwéc co chinh sach hé tro cho ngwéi st dung bom nhiét nham dwa dworc thiét bi tiét
kiém dién vao (ng dung trong thure té thi két qua sé rat kha quan gép phan trng pho véi bién dbi khi hau,
giam phat thdi CO,.

Bom nhiét cung cép nudc néng st dung nguén nhiét tr khong khi hoat déng hiéu qua la tr
5+43°C[12],[13]. Khi nhiét d6 dwdi 5°C bom nhiét hoat ddng kém hiéu qua nén binh cung cap nuwdc néng
dwoc hd tro thém thanh dién tré.

T két qua tinh toan thiét ké va lya chon cac thiét bi, két qua thir nghiém bwdc dau & ché do tich
nhiét cho théy v@i nhiét dd nwée ban dau la 23,7°C sau khoang th&i gian chay 25 phat may chay lién tuc
nhiét dé nwée trong binh dat 39,8°C va hiéu qua bom nhiét |a COP = 3.58. V&i nhiét dd nay hoan toan thich
hop cho cac hd gia dinh phuc vu nhu cau tdm rira va sinh hoat.

Qua mé hinh thi nghiém thi co thé khang dinh trong dai nhiét dé tir 35 - 40 d kha nang dung bom
nhiét dé gia nhiét bdng nwéc néng la rat hidu qua so vaéi gia nhiét bang dién tré.

Trong mé hinh ché tao, cling khéng thé dat dwgc yéu cau cho phép nén ap suét dau nén lya chon la
17 bar, (rng v&i nhiét dd nwéc nong 1a 40°C, trong didu kién thuc t& hién nay ap suét nén co thé 1én duoc
khoang 25 bar nén nhiét dd cung cép nuwde néng twong (rng dat duorc téi 60°C - 65°C.

Mot khia canh nika la mé hinh bem nhiét véi madi chat lanh 1a R22 gia nhiét nwédc néng da duoc thiét
ké, ché tao hoan chinh phuc vu cho cong tac nghién clru khoa hoc va dao tao trong Trwong Bai hoc Xay
dwng.

D& nang cao hiéu qua ctia bom nhiét thi co thé két hop bom nhiét véi mét sé ngudn thai khac nhw
nang lwong mat tréi, dia nhiét. ..
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