BAI BAO KHOA HOC

DANH GIA HIEU QUA SU DUNG NANG LUQNG CUA BOM GIA NHIET
CHO HE THONG CAP NUGC NONG TAP TRUNG BEN TRONG
CONG TRINH

Khuwong Thi Hai Yén', Lé Minh Tung’, Bui Hitu Anh Khoa®

Tém tat: Bom gia nhiét (HP) la xu huwéng thay thé hiéu qud, tiét kiém ndng lwong cho hé thong cdp
nude nong trung tam trong cdc céng trinh. Sir dung HP ¢ thé tiét kiém dén 75% dién nang tiéu thu so
Vi cong nghé dun nuée néng bang dién tré truyén thong. Nghién ciru ndy dwoc thiee hién nham ddnh
gid hiéu qua sit dung ndng lwong thuc té cia hé thong HP dang hoat dong cung cdp nhiét lam nong
nude cho bé boi théng qua hé sé COP; (Coefficient of Performance). Két quad cho thdy hé sé COPy
phu thudc vao khodang chénh nhiét do cua nudc nong trong bé boi véi nhiét 3o méi truong va 56 lwong
HP hoat dong dong thoi trong hé thong. Trong diéu kién nhiét do méi truong trung binh 18,6°C, bé boi
co dung tich 507m’ va dién tich mdt thoang 390m°, nhiét d6 nuéc duy tri trong bé tir 25°C-30°C cho hé
s6 COP thuec té khi chay dong thoi véi 06 HP va 02 HP lan lwot dat 4,01 va 4,56. Hé s6 COP nay thap
hon gid tri 5,0 do nha sdn xudt cung cdp nhung van cao hon gid tri toi thiéu 3,0 dwoc quy dinh tai
OCVN 09:2013/BXD. Véi hiéu qua sir dung nang lhwong cao, chii dong vé nhiét do va thoi gian lam
néng nude nén twong lai cong nghé HP sé dan chiém wu thé trong hé thong cdp nwéc néng tdp trung

bén trong cong trinh.

Twr khéa: bom gia nhi¢t, nude ndong, nang luwgng, COP, cong trinh.

1. MO PAU

Bom gia nhi¢t - Heat pump (HP) dugc tng
dung nhiéu trong linh vuc cép nhiét, diéu hoa
khong khi va bat ddu phat trién sang linh vuc
cip nudc nong tai Viét Nam trong nhitng nim
gan day. Da c6 mot sé nghién ctru tng dung HP
dé san xudt va cung cap nudc noéng trong cong
trinh va cho hi¢u quéa cao nhu: Cong trinh cai
tao thay thé hé thong cdp nudc ndng bang khi
gas bang hé thdng cdp nudc nong trung tdm sir
dung bom gia nhiét c6 tong cong suat 1a 280kW
tai bénh vién Dai Loan. Két qua van hanh tu
2007 dén 2010 cho thay hé thong méi tiét kiém
ning luong va giam chi phi van hanh hon 5 lan
so v6i hé théng cii (Jin-Ming, S. et al, 2009).
Hay viéc thay thé cac binh ndng lanh trong céc
cin ho bang hé thong cap nudc nong trung tim
st dung HP tai khu chung cu 11 tang khu vuc
phia bic - Trung Qudc giup giam 60% dién

! Khoa Ky thudt Tai nguyén nudc, truong Pai hoc Thity loi
? Co 56 2, trwong Pai hoc Thity loi

nang tiéu thy ma luong nudc néng cap cho cac
can ho van dugc bao dam va an toan hon (Chih-
Chang, S., 2008).

Tai Viét Nam chwa c6 nhiéu nghién cuu vé
bom gia nhiét ing dung trong linh vuc cép nudc
nong cho cong trinh. Cac can hd st dung bom gia
nhiét thay thé cho cac thiét bi dun nudc néng
truyén thdng khac cho thay c6 thé tiét kiem 75%
tiéu thu dién. Néu tinh cho 1 triéu ho thi co thé tiét
kiém 2,179 ty kWh/ndm di€n nang va giam phat
thai khi nha kinh 896.000 tin CO,/nim (L&
Nguyén Minh, 2019). Nguyén Thi Mai Hoa ciing
dé xuét giai phap cdp nudc nong str dung bom gia
nhi¢t cho toa nha Starlake nhu mot cong ngh¢ mai
nham tiét kiém ning lugng va ting hiéu qua quan
Iy van hanh cho toa nha (Nguyén Thi Mai Hoa,
2018). Thuc té, mot sb cac cong trinh da trién khai
lap dat hé thong cip nudc nong s dung HP nhu
Khach san Samy - Pa Lat, khach san Mellia va toa
nha Lotte - Ha No¢i. Cac don vi quan ly van hanh
déu phan hoi tich cyc vé hiéu qua tiét kiém ning
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lwong ciing nhu sy cha dong trong viéc cung cp
nudc nong trong cong trinh.

Hau hét cac cong trinh diic biét 1a nha cao tang
hién nay déu c6 bé boi bén mua. Ngoai viéc cip
nudc noéng phuc vu sinh hoat trong cac can hg, khu
dich vu thi mét phan khong nho nuéc néng ding
cho céc bé boi ndy. Véi dic diém sir dung nhiéu
nude néng chu yéu trong cac thang lanh khi nhiét do
mdi trudng thip hon 20°C va ngimg trong cac thang
nong; nhiét d6 nude trong bé boi phai 6n dinh nén
da s6 cac bé boi bén muia hién nay déu sir dung bom
gia nhiét. Viéc lya chon bom gia nhiét hau hét phy
thudc kinh nghiém, thong s6 Iy thuyét duogc cung
cap boi cac don vi tu van va hing san xuét thiét bi
ma chua c¢6 nghién clru nao kiém chung hi€u qua
lam viéc cua cac HP trong didu kién thuc té. Noi
dung bai bao nay nham danh gia hiéu qua tiéu thu
nang lugng cia bom gia nhiét cho hé théng cép
nudc néng trung tim cho bé boi, 1am co sé cho viée
thiét ké HP hé thdng cip nudc nong st dung bom
gia nhiét trong cong trinh tai Viét Nam.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1 Poi twgng nghién ciru

B¢ boi bon mua: Cong trinh dit tai 16 THO5,
Viét Hung, quan Long Bién, TP. Ha Noi. Pay la
bé boi trong nha, hoat dong ca mua dong va mua
hé. Bé c6 kich thude LxBx(Hg-H,) = 26x15x(0,8-
1,8) m; dung tich toan phan cua bé boi 507m’. Khi
thoi tiét lanh, khi nhiét d6 méi trudng dudi 20°C
bé duge cip nude nong duy tri tir 25-30°C va mé
clra tlr 6 gio dén 21 gid 30 phut tit ca cac ngay
trong tudn. Luong nudc bd sung do théat thoat va
ton that trong qua trinh van hanh do duoc trung
binh khoang 15,2m’/ngdy (twong dwong 3% dung
tich cua bé) s& duoc bom truc tiép vao bé boi qua
hé théng may bom riéng. Cam bién nhiét d6 duoc
lap dat trong bé boi, khi nhiét d6 nude xudng dudi
25°C s& kich hoat may bom tuan hoan dé bom
nudc dén hé thdng bom gia nhiét & 1am nong lai.

Bom gia nhiét (HP): Su dung HP loai
Air/Water nhan hi€u Konnen, ky hi€u
CS02H140A sir dung R410A lam moi chét lanh;
cong suat 55kW; hé s6 hiéu qua (COP) cua bom 1a
5,0; s luong HP 1a 6 cai voi téng cong suét clua
hé thong 1a 330kW, duogc chi tiét tai Bang 1.

Biang 1. Thong s6 ky thuit ciia bom gia nhiét

Thong sb DVT CS02H140A
Cong suit lam nong kW 55
Cong suét dinh mirc (kW) kW 11
Dong dién dinh mic (A) A 20,7

Heé sb hiéu qua (COP) - 5.0
Nhiét d6 nudc nong tdi da oC 35
Nguon dién 380V/50Hz
Luu lugng nudc m3/h 15,8
Trong luong kg 345

Céc HP duogc hoat dong luan phién, tdi thiéu 2
méay bom hoat ddng vio céc gid duy tri ¢ 6n dinh
ctia nuGe va tdi da 6 HP cing hoat dong khi bt
dau lam noéng nudc bé boi. Khi nhiét d6 nudc
trong bé boi giam xudng dudi 1°C so véi ngudng
dudi cia nhiét do cai dat thi nudc s€é dugc bom
tudn hoan dén cic HP dé lam nong trd lai dén
nhiét d6 yéu cau la 30°C va din quay lai bé boi.
Nhiét d6 nuéce tai ddu vao bom gia nhiét lay theo
cai dat 1a T, = 25°C; nhiét d6 dau ra khoi may

bom gia nhiét cai dat tai mac T, = 30°C. Riéng
ngdy dau tién khoi dong hé thong thi nhiét d6 dau
vao cua nude do tai bé boi T = 20°C.

2.2. B6 tri thi nghiém

2.2.1 Bé tri thi nghiém

Do dic thu cua mién Béc lanh vao mua dong
va ciing 1a thoi gian hoat dong chii yéu cta hé
thong HP dé 1am nong nudc trong bé boi nén chon
thoi gian thuc hién thi nghiém to 01/12/2019 dén
28/2/2020. Nhiét d0 cac gio trong ngay duoc do
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bang nhiét ké treo trén tudng gan bé boi trong
nha. Hang gio ghi lai gia tri va tinh trung binh cho
tung ngay; nhi¢t d§ trung binh thang la gia tri
trung binh cta cac ngay.

Ddng hd Zeno dudng kinh DN50 dwoc lip dat
dé do luu luong nudc can bd sung do nude that
thoat va hao hut; Cong to dién dwoc lap dit dé do
lugng dién nang ti€u thu cho toan bo hé¢ théng HP.
Str dung cong to dién EMIC c6 do chinh xac cap 1
(theo TEC 62053-21). Luong nudc néng va dién
ning tiéu thu duoc chét s6 vao 21gio 30 phut hang
ngdy. Cac may bom gia nhiét dugc bd tri va lip
dat nhu tai Hinh 1.

Hinh 1. So do bé tri hé thong bom gia nhiét

2.2.2 Quy trinh vdn hanh bé boi

Két thuc qua trinh khoi dong 1am néng nude bé
boi, quy trinh van hanh ho boi hang ngay nhu sau:

- Pau gid kiém tra mirc nude trong bé boi. Néu
muc nudc khong dat do hao hut trong qua trinh
hoat dong thi cAn m& van cép nude sach bd sung
vé bé cho dén khi muc nude dat yéu cAu;

- Hé thdng bom gia nhiét dugc cai dat tw dong,
qua trinh dong mo& phu thudc vao nhiét d¢ do cac
cam bién nhiét trong hd boi truyén vé. Khi nhiét
d6 nuéc trong bé boi giam xudng dudi 25°C s&
kich hoat bom nuéc tuan hoan chay va dua nuée
dén cac bom gia nhiét. Tai ddy, nuéc duge lam
nong dat nhiét d6 30°C va dan tro lai bé boi;

- Kiém tra nhiét d6 nudc trong bé boi, dam bao
nhiét d6 ndm trong khoang cho phép;

- Pinh ky thyc hi¢n ché d6 rura binh loc dé dam
bao chat luong nudc dua dén bom gia nhiét khong
c6 cac chit ban gay tic va hong bom;

- Cudi ngay trum bat 1é€n toan bd bé dé han ché
quéa trinh bdc hoi gy thit thoat nudc va nhiét
trong bé.

2.3. Phwong phap tinh toan

- Luong nhiét can thiét @é lam néng nudc bé
boi lan dau:

W=G*C*(T,-T;)  (kJ) (1)

G (kg) : Khéi lugng nudce can lam nong

G =V=p (kg

V(m®): Thé tich nudc ctia bé boi

p (kg/m*): Khéi luong riéng ctia nude

T, (°C): Nhiét &6 nudc ndng cho bé boi

T, (°C) : Nhiét d6 nudc cip ban dau

C (kJ/kg.K): Nhiét dung ri€ng ctia nudc

- Dong nhiét ton thit ra méi truong xung quanh
(chi yéu 1a dbi Iwu giita bé mét bé boi va khong khi):

Wy = a* S*AT (W) (2)

S (m%): Dién tich bé mit ciia bé boi

AT (°C): Nhiét do chénh léch gitra nudc va
khong khi

o= 15 (W/m**K): Hé s toa nhiét d6i luu gitra
nude va khong khi

- Lugng nhiét duy tri nhiét d6 cho bé boi trong
mot ngay la:

Wi = Wit (J) (3)

t (gidy): sb gidy trong ngay

Wy (W): Dong nhiét ton thit ra moi truong
xung quanh

- Niang sut nhiét ciia hé théng bom nhiét la:

Wi = Wa/1000%t; (kW) 4)

ti(gidy): Thoi gian bom gia nhiét chay

Wa(J): Luong nhiét duy tri nhiét 6 cho bé boi
trong mot ngay

- Hé sb hiéu qua cta hé thong bom gia nhiét
duoc xac dinh:

COPgys = W/N (5)

Wi: Niang suat nhigt cia hé théng bom
nhiét (kW)

N: Cong suét tiéu thu dién cta hé théng bom
nhiét (kW)
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- Cac gia tri trung binh dugc xac dinh theo
c6ng thirc:

= _E-n-l n (6)

- b6 léch chuén:
E‘:]'_‘: 1 I:Hﬂ__ E} z

n—1

SD = (7)

X1, X,... X, 1an gid tri khac nhau ciia s6 X
Nq,My...1n, 12 s6 1an twong g

N 1 s6 céc gia tri

3. KET QUA VA THAO LUAN

3.1 Nhiét d) méi trwong

Nghién ctru duoc thuc hién tir 01/12/2019 dén
28/02/2020. Trong qua trinh nghién ctru, nhiét do
thip nhit trung binh ngay la 13,5°C (ngay
29/1/2020) va cao nhdt la 252°C (ngay
9/01/2020); nhiét do thap nhat ciia gio trong ngay
la 8°C, cao nhat la 28°C; nhiét do trung binh thang
12/2019, thang 01/2020 va thang 02/2020 lan luot
la 18,6°C, 19,05°C va 18,77°C (trung binh
18,6°C). Két qua duoc chi tiét tai Hinh 2, Hinh 3,
Hinh 4.
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Hinh 2. Nhiét do méi truong thang 12/2019
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Hinh 3. Nhiét do moi truong thang 01/2020
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Hinh 4. Nhiét do mai truong thang 02/2020

3.2 Hiéu suét sir dung ning luong

Qua trinh theo doi hoat dong cua cac HP cung
cap nudc nong bé boi cho thiy: Trong 18,7 gid
dau tién ca 6 HP hoat dong lién tuc dé 1am nong
toan bo 507m’ nuéc trong hd boi tir 20°C 1én
30°C, cong suét tiéu thu dién ning cua hé théng
HP trong thoi gian khoi dong 1a 1.475 kW. Dé
nhiét d6 nude trong bé boi 6n dinh tai 30°C cac
bom dugc cai dit dé 1am viée ludn phién, tdi thiéu
hai bom lam viéc dong thoi. Cong suét tiéu thy
dién nang cua hé théng HP thang 12, thang 01 va
thang 02 1an luot 1a 387,92+12,5 kW, 333,38+13
kW va 343,77+11,8 kW (trung binh 355,02+12,3
kW); ning sut nhiét ciia h¢ thong HP dé duy tri
nhiét d6 nudc ndng trong bé boi thang 12, thang
01 va thang 02 phu thudc vao nhiét d¢ moi truong
xung quanh va c6 gia tri lan luot 12 1598,69 kW,
1536,70 kW va 1.576,49 kW (trung binh 1.570,62
kW). Chi tiét duoc trinh bay trong Hinh 5, Hinh 6,
Hinh 7 va Bang 2.
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Hinh 5. Céng sudt tiéu thu dién va nang sudt nhiét
clia hé thong HP thang 12/2019
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Hinh 6. Cong sudt tiéu thu dién va nang sudt nhiét
ciia hé thong HP thang 01/2020
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Hinh 7. Cong sudt tiéu thu dién va nang sudt nhiét
ciia hé thong HP thang 02/2020
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Bang 2. Két qua thwe nghiém hé thong bom gia nhiét (Konnen, KH:CS02H140A)

Noi dung ( 112,};0; g‘-’gégu) 12/2019(%) 01/2020 02/2020
Nhiét 6 moi truong TB (0C) |  17,3£0,91 17,6+1,72 16,7+1,83 18,3+1,42
Ning suét nhiét (kW) (*¥) 5915 1598,69 1536,70 1.576,49
Cong suét tiéu thu dién (kW) 1.47545,5 387,92412,5 3333813 | 343,77+11,8

Ghi chi: 7 Gid tri trong bang la gid tri trung binh cdc ngay trong thang trir giai doan khoi dong

hé thong
(**)

trung binh

Két qua tai Bang 2 cho thiy, tai cac ngay co
nhi¢t d cao thi do chénh Iéch gitra nhi¢t 40 moi
truong va nhiét do nudc noéng trong bé boi nho,
thit thoat nhiét it nén nhiét luong can thiét dé duy
tri nhiét d6 cua nudc trong bé boi va cong suat
tiéu thy dién giam. Nguoc lai, ngay c6 nhiét do
thap thi nhu ciu nhiét lugng va cong sut tiéu thy
dién cua hé théng tang. Diéu nay cling hop ly do
bom gia nhiét nay hoat dong theo nguyén tic lay
nhi¢t cha yéu tr moéi truong khong khi xung
quanh nén nhi¢t do moi trudng cang cao thi hi¢u
qua st dung nang luong cang tang.

Nang suat nhiét va cong suat tiéu thu dién
trung binh cta cac thang gan nhu nhau trong khi
nhiét d§ trung binh cua thang 01/2020 va thang
02/2020 chénh Iéch nhau 2°C (Bang 2). Nang
suét nhiét va cong suét tiéu thu dién tinh trung
binh giita cac thang khong c6 su d6t bién. Cong
sudt tiéu thy dién trung binh trong thang (trir
thoi gian khoi dong) dao dong 333,38+13kW
dén 387,92+12,5 kW dé duy tri nudc trong bé

gid tri nhiét lwong can thiét dé lam néng nude theo tinh todn theo (2), (3,) (4) va ldy theo gid tri

boi c6 dung tich 507m’ luén & nhiét do tir 25°C
dén 30°C.

o et Hif st nhit (%)
o | = HitusuitGennire () d
110 118 higu sudt (%) ﬁ
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Lo =1
g 80
g7
= 60
Wep
Ta
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Nhiét dd mai trwerng °C

Hinh 8. Hiéu sudt sir dung ndng lwong ciia bom
gia nhiét

Trong khoang nhiét d¢ nghién ctru tir 13,5°C
dén 25,2°C thi ti 1& hiéu suit st dung ning luong
cua bom gia nhiét loai Konnen -KHCS02H140A
dat 92,5% dén 102,2% (Hinh 8). Nhiét d6 moi
truong tang thi ti 1€ hi€u sudt sir dung nang luong
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ciing ting va nguoc lai. Ti 18 nay dat 100% ddi véi
HP nghién ctru khi nhiét d§ ngoai moi truong la
20°C. Trong ngay 29/01/2020 va 9/02/2020 céng
suit tiéu thu dién ting dot bién lan luot 1a 528
kWva 490 kW trong khi cac ngay khac thip hon
nhiéu. Ly giai diéu nay 1a do nhiét d6 moi trudng
ha thip d6t ngdt xudng con lan luot 1a 13 °C va
14,3°C lam ting qua trinh that thoat nhiét tir nudce
hd boi vao khong khi; ngoai ra ti 18 hiéu suat sir
dung nang luong cia bom nhiét cling gidm nén
cac HP phai lam viéc nhiéu hon lam dién nang
tiéu thu tang.

3.3 Hé s6 hiéu qua sir dung niing lwong caa
bom nhiét (COP)

Hé s6 hiéu qua COP (Coefficient of
Performance) cia HP Konnen, hi€u CS02H140A

la 5.0 (Cataloge ctia nha san xuét), nhiét do lam
nong nudc tdi da dat 35°C. Vi bé boi nhiét do
nudc nong nhiét do tai dau ra cua HP duoc cai dat
tai mirc 30°C. Khoang thoi gian khoi dong dé lam
nong nudc hd boi tir 20°C 1én 30°C , ca sau bom
déu hoat dong va hé s6 COP cua hé théng dat 4,01
+0,13; sau d6 chi t6i da hai bom lam viéc dong
thoi (cac bom duge cai dit dé chay luan phién toi
da 8 gid/ngay) dé bu nhiét luong ton thit ra moi
truong xung quanh v6i hé s6 COP trung binh
trong thang 12/2019; thang 01/2020 va 02/2020
lan luot 1a 4,56+0,09; 4,51 +0,22 va 4,61+0,15
(trung binh 4,56+0,14). Két qua tinh toan hé sb
COP cua hé théng bom gia nhiét duoc trinh bay
tai Bang 3.

Biang 3. H¢ s6 COP ciia h¢ thong bom gia nhiét (Konnen, KH: CS02H140A)

Noi dung ( 1184};0; §,°§§u) 122019(*) |  01/2020 02/2020
Nhiét 46 méi truong TB (oC) 17,3+0,91 17,651,72 | 16,7£1,83 | 18,3+1,42
Nang suét nhiét (kW) 5915 1598,69 1536,70 1.576,49
Cong suét tiéu thu dién (kW) 1475455 | 387,92+12,5 | 333,38+13 | 343,77+11,8
Hé s6 COP 4,01 £0,13 456£0,09 | 4514022 | 4,6140,15
Ghi chil:

(*) Gid tri trong bang la gid tri trung binh cdc ngay trong thang trir giai doan khoi dong hé thong

o y=|0.0277x}+4.0509
w R?=0.7258

* 0 44

. - HE 6 COP M
47 P

-

46 =

3 6 9 12 15 18 21 24 27 30
Nhiét d (°C)
Hinh 9. Moi quan hé giita hé so COP
va nhiét déo moi truong

Hé s6 hiéu qua (COP) cta bom nhiét phy thudc
vao nhiét d0 moi trudng. Két qua trén Hinh 9 cho
théy, hé s6 COP cua hé théng c6 xu huong tang tu
4,31+£0,13 Ién 4,76 +£0,09 (trung binh 4,56+0,14)
khi nhiét d6 méi truong tang tir 13,1°C 1én 25,2°C

(Hinh 9). Tai cac ngay c6 nhiét d§ moi truong cang
thép, hé s COP giam nén luong di€n nang st dung
tang dé duy tri nhiét do ciia nudc bé boi. Gia tri hé
s6 COP thyc té ciia hé thong bom nhiét thip hon
gia tri cong bd 1y thuyét 1a 5.0 nhung vin cao hon
so voi yéu ciu tdi thiéu dbi v6i bom nhiét véi
ngudn nhiét tir khéng khi duoc quy dinh tai QCVN
09:2013/BXD — Quy chuén ky thuat qudc gia vé
cac cong trinh xay dung sir dung ndng lugng hi¢u
qué 1a 3,0. Do vy, hé thong bom nhiét nay duogc
danh gia st dung nang luong co hiéu qua.

4. KET LUAN

- Tinh trung binh céng suét tiéu thu dién cua hé
thong 6HP hoat dong thay phién (mdi phién toi
thiéu 02 may lam viéc, thoi gian hoat dong tbi da
08 gid/ngdy) dé duy tri nudc nong cho bé boi co
dung tich 507m’, dién tich mit thoang 390m* &
nhiét d6 30°C trong moi truong c6 nhiét do la
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18,6°C 1a 355,02 kW. Khi d6 chénh léch giira
nhiét d6 modi trudng cao thi cong suit tiéu thuh
dién tang va nguoc lai;

- Hé s6 COP ctia hé théng cac HP thip hon hé s6
Iy thuyét cta timg HP va phu thudc vao sé Iuong
bom hoat dong ddng thoi. Vi hé théng 06 HP hoat
dong thi hé sb COP dat 4,01; 02 bom hoat ddng
ddng thoi thi hé sé COP trung binh dat 4,56+0,14
thap hon so v6i hé s6 COP 1y thuyét 13 5.0;

- Heé thong HP c6 hé s6 COP cang cao thi cang
tiét kiém nang luong (t6i thiéu phai co hé s6 COP

> 3,0 - QCVN 09:2013/BXD). Khi thiét ké hé
thong HP can cha y dén khoang khoang chénh
nhiét do can lam néng nudc va ) luong HP 1am
viéc dong thoi. Trong khoang nhiét d6 méi trudng
trung binh tir 13,1°C dén 25,2°C, nhiét d6 nudc
dau ra ciia HP 1a 30°C; sb lwong bom hoat dong
ddng thoi tir 02 dén 06 HP thi hé théng HP hiéu
Konen ludn dat hé s6 COP > 4 - dugc déanh gié sir
dung ning luong di¢n c6 hi¢u qua va nén ap dung
rong rdi cho hé théng cap nuéc néng bén trong
cong trinh.
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Abstract:
ENERGY EFFICIENCY ASSESSMENT OF HEAT PUMP SYSTEM FOR CENTRALIZED
HOT WATER SYSTEM IN BUILDINGS

Heat pump (HP) is an efficient, energy-saving alternative for centralized hot water system in buildings.
Using heat pump can save up to 75% in energy consumption comparing to traditional resistive water
heating techcology. The present study aims to assess real energy efficiency of heat pump system
through Coefficient of Performance (COPyy). The heat pump system works to heat the water in the
swimming pool. The experimental results show that the COPy, depends on the temperature distance
between temperature of the hot water in the pool and the ambient temperature; and the number of heat
pumps operating simultaneously in the system. In the condition of the average ambient temperature of
18.6°C, the swimming pool has a capacity of 507m’ and an open surface area of 390m’, the water
temperature maintained in the swimming pool is from 25°C-30°C. The COP coefficient reached 4.01
with 06 heat pumps and 4.56 with 02 heat pumps. This COP is lower than the value provided by the
manufacturer which is 5.0 but still higher than the minimum value specified in QCVN 09: 2013 / BXD
which is 3.0. Due to the high energy efficiency, the heat pump system are regarvded a promising
technology for centralized hot water supply systems in buildings.

Keywords: Heat pump, hot water, energy, COP, buildings
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