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Tém tat: Tai liéu trinh bay giai phap st dung chiller thu hdi nhiét d& cung cip Nhiét —
Lanh cho céng trinh da ndng dem lai hiéu qua tiét kiém dién 20% so vé&i chiller chi lam
lanh va bom nhiét cap nwé'c ndng.Déi véi can hd, st dung bom nhiét cap nwéc nong hd
gia dinh thay cho binh dun dién, hiéu qua dw an 1 triéu cin ho dem lai két qua tiét kiém
hon 2,17 ty kWh/ndm (5.500 ty VND/n&m), gidm phat thai khi nha kinh 896.000 tan
CO,/ndm va nha nwéc gidm dau tw nha may dién 350 MW tri gia 460 triéu USD. Day 13
cong nghé st dung nang lwgng c6 hiéu qua dem lai lgi ich toan dién cho cac muc tiéu :
Tiét kiém nang lwong trong cong trinh xanh, gidm dau tw nguén dién quéc gia va bao vé
moi tred'ng chd déng.

Summary : The paper present the solution of using heat recovery chiller to
provide Heat-Cold for multi-purpore building, providing 20% energy saving efficiency
compared to cooling only chiller heat pump hot water heater. Apartment using heat
pump instead of electric heaters, the efficiency of 1 million apartments has resulted in
saving of over 2,17 billion kWh/year (5.500 billion VND/year, reducing greenhouse gas
emissions by 896,000 tons of CO2 and the government reduced investment in power
plants 350 MW worth USD 460 million. This is an energy-efficient technology that
offers comprehensive benefits for the goals of: Saving energy in green buildings,
reducing investment in national power sources and proactive environmental protection.
Twr khéa: heat pump, heat recovery chiller, cooling only, ATW,...

1. TONG QUAN

Cong trinh st dung nang lwong hiéu qua la glal phap quan trong trong chién lwoc phat
trién xay dwng xanh hién nay (Bang 1), cung cép sb liéu diéu tra dan sbé Viét Nam ndm
2019 1am co s& xay dwng cac gidi phap tiét kim ndng lwong dan dung & quy mo 1én.

Bang 1: Sé liéu diéu tra dan sé va hé dan nam 2019 cua Viét Nam

Dan sb (nguoi) S6 ho dan (hd) Dién tich nha &
(m?/ nguoi)
Ca nuwérc 96.208.984 26.870.079 23,5
Thanh thi 33.059.735 (34,36%) 9.232.559 24,9
No6ng thon 63.149.249(65,64%) 17.637.520 22,7




San lvgng dién cda Viét Nam nam 2019 dat khoang 211,95 (ty kWh/nam), trong d6
dién dan dung chiém 40%. Bang 2, théng ké murc tiéu thu dién c&n hd theo gia dién bac
thang hién nay, dang tang & mac 5 — 6% mdi nam.

Bang 2. Murc tiéu thu dién can hd hang thang

MUrc tiéu thu dién Ty & (%) Sé ho Gia dién sinh hoat*
(kWh/thang) (Dong/kWh)
<100 31,68 8.512.441 1.734
100 - 200 36,47 9.799.518 2,014
200 - 300 15,65 4.205.167 2.536
300 - 400 6,6 1.773.425 2.834

>400 9,6 2.579.528 2.927

Bai bao phan tich hiéu qua ndng lwong céc gidi phap cung cap nuwéc néng hd gia
dinh va céc céng trinh da nang, trong d6 tap trung st dung bom nhiét thay thé binh dun
dién dang dwoc st dung phd bién hién nay. Binh dun dién twong dbi ré va tién dung,
nhwng hiéu qua nang lwong tdng hop thap, tinh tr khau san xuét dién dén tiéu thu dién
cudi ciing cho dun nwéc néng chi dat 34%. Nhw vay, nganh dién phai san suat nhiéu hon
cho gidi phap dun nwéc néng kém hiéu qua hién nay.

Céc nuwdc phat trién da ap dung cong nghé bom nhiét (Heat pump-HP) dun nuéc
néng 40 — 90 °C dé thay thé binh dun dién va 16 hoi.Theo JARN (Bang 3), thj trwéng bom
nhiét toan thé gi¢i nam 2018 dat trén 2,26 triéu bd, nhiéu nhét 1a thj trwérng Trung Quéc,
Viét Nam can c6 chinh sach phat trién thij trwrng bom nhiét dé thay thé hang chuc triéu
binh dun dién hién nay.

Bang 3: Thi trwdng bom nhiét thé gi¢i nam 2018

Ponvi | Chau Au | Nhat Ban Trung Hoa Ky Con lai
Quoc
Bom nhiét ngudn Bo 368.900 475.000 1.280.000 95.000 42.300
nhiét khéng khi
Tang trevéng - 14,3% 8,8% -30% - -
so v&i 2017
Toan thé giGi Bo 2.261.200

2. SU’ DUNG CHILLER BOM NHIET TRONG CONG TRINH DA NANG

2.1. Khai niém chiller bom nhiét

Chiller bom nhiét (Heat Pump Chiller — HPC)

Dé dap rng nhu cau nang lwong trong cac cong trinh da nang (Hotel, bénh vién, tda nha
hén hop thwong mai va can hd), bom nhiét dwoc thiét ké dé cung cép déng thdi nwéc
néng 60°C cho sinh hoat va nwéc lanh 7°C cho diéu hoa khong khi, dwoc goi la chiller
bom nhiét, chi s hiéu qua nang lwveng Ién hon 7:

COP = (cOng suét nhiét + cdng suét lanh)/dién tiéu thuy



Dé cung cp hoi nhiét dd cao cho nau &n, giat 1a,.. ¢ thé phdi hop st dung bom
nhiét cAp nwéc nong, sau dé 16 hoi dét dau tiép tuc tao hoi nwéc nhiét dd cao (160°C/6
bar).

- Chiller thu héi nhiét (Heat Recovery Chiller — HRC)

Chiller thu hdi nhiét v& nguyén ly gidng chiller bom nhiét, binh bay hoi cé 2 6ng nhiét
dd nwéc vaolra 12/7°C, nhwng binh ngwng cé céu tao 4 dng (2 6ng nhiét d6 nwéc vaolra
58/63°C va 2 éng nhiét d6 nwéc vao/ra 32/37°C). Nhe vay loai chiller nay c6 thé van
hanh linh hoat theo 5 ché dd (Bang 4) dap trng nhu cau nhiét — lanh phirc tap nhat trong
cac cong trinh da nang (Hinh 1).

Bang 4: Ché dé van hanh chiller thu héi nhiét

Ky hiéu Ché d6 van hanh Chtrc ndng Lwa chon
1 Lam lanh Chi lam lanh --
2 Swéi dm Chi swdi &m --
3 Cép lanh + thu hdi Ty dong chuyén ddi cap lanh / | C6 thé chon thir tw wu
nhiét thu hoi nhiét tién

4 | Swdiam +thu hoinhiét | Ty dong chuyén déi swei am/ | C6 thé chon thir tw wu
thu hoi nhiét tién

5 Thu hdi nhiét Chi thu héi nhiét (lanh thira -
thai qua thap giai nhiét)
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Hinh 1: S0’ d6 két n6i hé théng chiller thu héi nhiét
(chay ché dd cap lanh12/7°C va thu héi nhiét 58/63°C)

1.1. Stz dung chiller thu héi nhiét cho Pan Pacific Hotel Ha NG

Dé cép nhiét dun nwéc nong va cap lanh diéu hoa khdng khi cho hotel ¢6 hai phuong

an (PA) nhu sau:




> PA1: St dung 01 chiller cong suét lanh 1.126 kW ( Hinh 2) cong suét dién 215,4kW,
COP = 5,227 kW/kW va 06 bom nhiét ATW c6ng suét nhiét 90,2 kW, cdng suat dién
20,6 kW. Theo thdng ké tién dién chay bom nhiét cung cap nwéc ndng cho sinh hoat
va bé boi : 970.580.000 VNB/nam.

> PA 2: S dung 01 chiller thu héi nhiét 300 RT (Hinh 3)

— Chay ché dé thu hdi nhiét:
C6ng suat lanh: 834,5 kW; nhiét dd vao/ra: 12/7 °C;
C6ng suat thu hoi nhiét : 1.097kW ; nhiét dd vao/ra: 45/50 °C (Max 63°C );
Céng suat dién: 267,5 kW; COP 1y = (834,5+1097)/267,5 = 7,22 KW/KW;,
— Chay ché do lam lanh:
Cong suét lanh: 1.010 kW; Nhiét do vao/ra thap gidi nhiét: 32/37 °C;
Coéng suét dién: 193 kW; COP = 5,23 KW/KW

Hinh 2: Chiller lam lanh (2+2 6ng)  Hinh 3: Chiller thu héi nhiét (2+4 6ng)

» Tiéu thy dién PAL:

- Theo sb lieu kWh meter, tiéu thu dién trung binh ndm ctia bom nhiét cap nwéc
nong: 323.353 kWh/nam va bom nhiét bé boi: 102.714 kWh/nam.

- Duwa vao chi sb kWh tiéu thy dién chay cap nwéc nong va tiéu thu dién chay gia
nhiét bé boi co thé tinh dwoc sb gid chay PA1:

(323.353 + 102.714) / (20,6 X 6) = 3.447 h/ndm
- Tiéu thy dién chay PA1:
[215,4 + (20,6 x 6) ] x 3.447 = 1.168.533 kWh/nam
- Gia dién Hotel tra cho dién lwc: 2.278 VNB/kKWh
> Tiéu thu dién chiller thu héi nhiét PA2 :

- Tiéu thu dién chay 1.750h ché d6 thu hdi nhiét va 2.207h ché d6 lam lanh (céng
suét Nhiét — Lanh bang PA1):

(267,5 x 1750) + (193 x 2.207) = 894.076 kWh/nam.
- PAZ2 tiét kiem 23,5% tiéu thu dién so véi PAL, twong dwong:
(1.168.533 — 894.076 ) x 2.278 = 625.000.000 VNB/nam.
Tém tat hiéu qua chiller thu héi nhiét 300 RT :



- PA2 sl dung chiller thu héi nhiét tiét kiém khoang 20% tiéu thu dién so véi PAL
chiller lam lanh va bom nhiét ATW.

- PA2, chi phi dau tw 1 chiller thu hdi nhiét Ién hon 1 chiller 1am lanh thdng
thuwong (khodng 20%) : 748.490.000 VND, théi gian hoan vén dau tw chiller thu héi
nhiét khoang 14 thang.

- Chiller thu héi nhiét c6 5 ché dé van hanh, vi vay cé thé dap rng yéu cau cung
cap Nhiét / Lanh phirc tap nhét trong cac cdng trinh da nang.

2. S’ DUNG BOM NHIET CAP NUO'C NONG HO GIA PINH

Céc nudec tién tién da phat trién cong nghé bom nhiét (Heat pump - HP) dun nwéc
néng 40 — 90 °C dé thay thé binh dun dién va 16 hoi. Hang Unimo da ché tao loai bom
nhiét st dung méi chét lanh CO2, COP = 4,2, nhiét d& nwéc néng dén 90°C (&p suat
CO, t¢i15.0 MPa). Theo mirc do phat trién thi treng bom nhiét hién nay trén thé gidi thi
tiém nang & Viét Nam vao khodng 28.000 bé/nam. S6 liéu trong Bang 3 cho thay, chi phi
van hanh cta bom nhiét chi khoang 24% binh dun dién va khoang 30% I6 dun nwéc

néng.

Bang 5: So sanh tiéu thu dién cta bom nhiét ATW vé&i may dun nwéc néng khac

Thiét bi Bom nhiét | Binh dun Gas | Binh dun dien | -0 dun  [Bun nudc nong
nwdc nong nhiét mat troi

. Nhiét tir khong . , Nhiét mét troi
Nguon nang lwong khi va dién LPG bién Dau DO va dién
Buong lwong 860kcallkWh | 24 000 Keal/m’| 860 kcallkWh | 10.200 kcallkg | 860 kcalkWh

Higusuat néng 4,0 0.8 0,95 0,7 2,7+

Iuo’ng 7 1 1 1 1
nyﬂ;hu nang 11,63 KWh s0om’ | 48,96 kwh 5,6 kg 17,22 KWh
Chi phi van hanh
sy 1,268 5.9 5,337 3,975 1,876
So sanh chi phi 100% 465% 420% 313% 148%

dun nwdc nong

Ghicha :

ATW - Air To Water — Bom nhiét dun nwéc ndng stz dung ngudn nhiét khéng khi

(*) - B sung chi phi dién vao cac thang mua déng cho dun nwéc ndng nhiét mét troi

- Pun néng 1m3 nuéce tr 15 - 55°C cén lwong nhiét 40,000kcal = 167.470 kJ = 46,52 kWh)

- Gi4 dién cho hé cé muc tiéu thu dén 300 kWh/thang 1& 0.109 USD/kWh.

- Gia dau Diesel 0,71 USD /kg ; Gia LPG 2,82 USD/m?, Ty gia 23.245 VNB/USD (11.2019)




Phan loai san pham ap dung: Air Source Heat Pump Water Heater
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Bom nhiét hd gia dinh loai c6 binh nwéc nong 80 — 300 lit, céng suét nhiét 1,0 — 3,4
kW phi hop véi nhu cau nwéc ndng can hd 2 — 6 ngwdi. Bom nhiét thwong mai c6 céng
suét nhiét 10 — 90 kW, cung cap nwéc néng 55°C cho hotel, bénh vién, bé boi trong
nha,... theo so dd trong Hinh 4.

Dwa vao nhi¥ng sb liéu Bang 5. c6 thé tinh dwoc hiéu qua kinh t& nang lwong khi stv
dung bom nhiét ATW cép nwéc ndng cho can hd 4 nguwi tiéu thu 160 lit/ngay nuwéc nong
55°C, tiét kiém dién so v&i dung binh dun dién 5,97 kWh/ngay. Tinh cho thj trwéng 1 triéu
hd gia dinh st dung bom nhiét c6 thé tiét kiém 2,179 ty kWh/ndm (1,03% san lwong dién
quoc gia).

Cong trinh chung cw 1ap d&t bom nhiét cap nwédc ndng sé gidm 75% cdng suat tram
bién ap va dwédng cap tai dién cho phan céng suét dun nwéc néng, do vay chi phi dau tw
xay dwng chi tang 0,3% va thdi gian hoan vén l1ap dat bom nhiét khoang 1 nam st dung.
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Hinh 4: So’ d6 hé théng borm nhiét cap nwéc néng céng trinh da ning

3. NHAN XET VA KET LUAN

-Trong xay dwng xanh, cac giai phap vé quy hoach, kién tric dem lai gia tri cho céng
trinh va giam thiéu tac dong bét lgi ciia mdi trwéng dén diéu kién sdng trong nha. Nang
cao hiéu qua nang lwong céac thiét bj gia dung: diéu hoa khong khi, cAp nwéc néng, chiéu
séng,..gilp giam thiéu tiéu thu ndng lwong trong coéng trinh xanh.

- Bai bao tap trung danh gia hién trang cap nwéc nong hién nay & Viét Nam va dwa
ra cac giai phap cho hotel va cong trinh nha &. Két qua cho thay, ap dung chiller thu hoi
nhiét 300 RT cho hotel cé thé gidm 23,5% tiéu thu dién diéu hoa khéng khi va cap nuwéc



néng, tri gia 625 triéu déng/nam.

- Can ho str dung bom nhiét dun nwéc néng co thé tiét kiem 75% tiéu thu dién, tinh
cho 1 triéu hd str dung bom nhiét c6 thé tiét kiém 2,179 ty kWh/nam, twong dwong gia tri
5.500 ty dong/ndm, gidm phat thai khi nha kinh 896.000 tan CO, /nam.

- 1 triéu hd gia dinh s&r dung bom nhiét, nha nuwéc ¢ thé tiét kiem dau tw xay dwng nha
may nhiét dién 350 MW tri gi& 460 triéu USD.

- Cong nghé bom nhiét st dung nang lwong co hiéu qua dem lai lgi ich toan dién cho
muc tiéu xay dwng xanh : Tiét kiém nang lwong cho ngwdi st dung , gidm dau tw cong
suét dién québc gia va bdo vé mai trwdng cha déng.

4. Tailidu tham khao
Téng cuc théng ké, Tdng diéu tra dan sé va nha & ndm 2019.
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