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Tém tit

Hé théng diéu hoa khong khi, thong gié (HKK) 1a hé thdng tiéu thu dién ning 16n nhét trong cac hé thdng thiét
bi co dién ctia toa nha vin phong. Viéc nghién citu 4p dung hiéu qua giai phap thong gi6 thu hdi nhiét (HRV) dé
nang cao hiéu qua st dung va tiét kiém dién niing cho hé théng PHKK 12 rét can thiét. D tao mot phan co sé dit
ligu cho viéc trién khai 4p dung hiéu qué gidi phap HRV trong thuc té, bai bdo ddnh gia hiéu qua tiét kiém dién
clia giai phdp HRV theo thdi gian thuc cho PHKK trong cic cong trinh vin phong tai Ha Noi va Thanh phd
Hd Chi Minh. Két qua cho thiy hiéu qua thu hdi nhiét; tién dién tiét kiém va thdi gian hoan vén cho vin phong
mat do thdp/trung binh/cao tai Ha Noi tuong ting 1a 10/23/40 kWh/m2/nim; 7000/15000/25000 VNB/m?/nim
va 9/12/23 nam. Va cho TP. H6 Chi Minh, két qua tuong ting 1a 30/60/110 kWh/m?/nam; 19000/40000/70000
VND/m?/ndm va 3/4,6/8 nim.

Tir khod: tiét kiém dién; thong gi6 thu hodi nhiét; cong trinh viin phong.
REVIEW THE ELECTRIC SAVING OF HEAT RECOVERY VENTILATION OF OFFICE BUILDING
Abstract

Heating, ventilation and air conditioning system (HVAC) is the most electric consuming system of the mechan-
ical electrical, and plumbing systems of the office building. It is necessary to study and apply heat recovery
ventilation (HRV) solutions to improve the efficiency and save electricity for HVAC. The study reviews the elec-
tric saving of HRV in real time for HVAC in office buildings in Hanoi and Ho Chi Minh to create a database
for promoting the best practice HRV solution. The results show that the heat recovery; electricity savings and
payback period for low/medium/high density office in Hanoi are 10/23/40 kWh/m?*/year; 7000/15000/25000
VND/m?/year and 9.0/12.0/23.0 years, respectively. And for low/medium/high density office in Ho Chi Minh
City, the results are 30/60/110 kWh/m?/year; 19000/40000/70000 VND/m?/year and 3.0/4.6/8.0 years, respec-
tively.

Keywords: electric saving; heat recovery ventilation (HRV); office building.
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1. Giéi thiéu

Hé thong diéu hoa khong khi, thong gié (PHKK) 1a hé thdng tiéu thu dién ning 16n nhit trong
céc hé thdng thiét bi co dién clia toa nha [1]. V6i cdc toa nha viin phong va trung tAm thuong mai, tiéu
thu dién ning cta hé théng DPHKK chiém khoing 60% tdng tiéu thu dién clia tdoa nha [2]. Trong d6
phu tdi nhiét lanh do trao ddi khong khi v6i bén ngoai thudng chiém ty trong khoang 20 - 40% tdng
phu tai nhiét lanh hé théng DPHKK [3].

*Tac gia dai dién. Pja chi e-mail: chinhpm @nuce.edu.vn (Chinh, P. M.)
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Viét Nam mdi nim c6 thém khoéng 80 dén 90 triéu m? san cong trinh méi. Trong dé, khu vuc

cong trinh thuong mai, khach san, vin phong c6 miic do ting nhanh ci vé sb lugng va quy md. Néu
nhu nim 2003, linh vuc cong trinh dan dung chi chiém khoang 22,4% tong miic tiéu thu ning ludng
ctia qubc gia thi dén nim 2017, sau 15 nidm con sb nay da xap xi 40% [4]. Trén thé gidi, viéc nghién
clfu 4p dung hiéu qua gidi phap thong gié thu hoi nhiét (HRV) dé ning cao hiéu qua st dung va tiét
kiém dién ning cho hé théng PHKK da rat phd bién. HRV da dudc nghién ciiu va sit dung rong rai
cho céc tdoa nha & Chau Au tir nhitng ndm 1950 va hién nay né 1a gi4i phap phd bién trén toan thé gi6i.
Céc giai phap HRV hién nay c6 thé thu hdi 50% - 85% luong nhiét thai, hifa hen tiét kiém t6i 20%
ning lugng tiéu thu cho hé théng PHKK [3, 5, 6]. Gan day c6 mot s6 nghién ciiu ddnh gia mic si
dung ning ludng (EUI) va cic yéu td anh hudng dén sit dung ning lugng trong cong trinh vin phong
va khach san & Viét Nam [7, 8]. Tuy nhién, qua khdo sét trén thuc té tai Viét Nam, viéc nghién ciu,
thiét k&, 13p dit va van hanh hé thong HRV hiéu qua va tiét kiém ning luong trong diéu kién khi hau
ctia Viét Nam chua thuc su pho bién, mot phﬁn 1 do thiéu thong tin dit liéu dan dén céc lo ngai vé
muc do phiic tap va tinh hiéu qué thuc su clia gidi phap. C6 mot sd nghién ciiu trong nudc da nghién
cifu hodc dé cap dén giai phap HRV nhu Chinh [3], Binh [9], Pai [10] nhung cic nghién cifu nay
chi nghién ciiu trong diéu kién thiét ké cho cic gidi phap chung, chua c6 nghién ctiu chuyén sau, cu
thé nao cho viéc danh gid hiéu qua tiét kiém ning luong cta hé théng HRV cho céc loai cong trinh
vin phong c6 st dung diéu hoa khong khi tai Ha Noi va Thanh phd Ho Chi Minh v6i mat do ngudi
dung khac nhau theo thdi gian thuc. Hé thong PHKK tiéu thu dén 60% tdng tiéu thu dién cla toa
nha nén viéc sit dung niing lugng tiét kiém, c6 hiéu qua cho cong trinh xiy dung phu thudc chi yéu
vao c4c giai phdp tiét kiém ning luong cho hé théng PHKK. Tiét kiém niing luong hé thbng PHKK
khong don thuan 12 gidm bét cong sudt may dé€ gidm tiéu thu ning luong dién ma phai di doi véi viéc
dam béo céc diéu kién tién nghi vi khi hau can thiét cho con ngudi, cong trinh va can dbi véi chi phi
dau tu ban dau, do chi phi dau tu ctia hé théng HRV cao hon nhiéu so véi giai phap thong gié thong
thudng [11]. Viét Nam nidm trong ving khi hau nhiét d6i néng 4m nén diéu kién khi hau bén ngoai
nha anh hudng rat 16n dén ché do vi khi hau bén trong cong trinh. D€ tiét kiém ning luong cho hé
thong PHKK can phéi chi y tir giai doan thiét ké kién tric, ciu tao 16p vo bao che cong trinh téi viéc
lua chon giai phap PHKK phu hgp véi chiic nang cia tung loai cong trinh. Bén canh viéc lwa chon
thiét bi, vat liéu va gidi phap cach nhiét hop ly thi thiét ké, 1ap dit va van hanh hé thdng thong gi6
hiéu qua sé 12 mot lua chon t6t cho muc tiéu tiét kiém ning luong cho cong trinh xiy dung vi né anh
hudng t6i 10% - 20% niing lugng tiéu thu cho hé théng DPHKK [1, 3, 5, 6] va HRV véi hiéu qua thu
hdi khodng 50% - 85% luong nhiét cho xt ly gi6 ngoai nha [12], 1a mot trong nhiing giai phap hita
hen mang lai hiéu qué tiét kiém t6t cho hé thong PHKK. Tuy nhién, HRV khong phai 1a chia khéa
van ning dem lai hiéu qué kinh t& thuc su cho moi cong trinh xay dung. HRV can chi phi ban dau
cao, hé thdng phiic tap hon va hiéu qué tiét kiém niing lugng phu thudc vao nhiéu yéu t6 nhu: thoi
gian hoat dong ctia thiét bi trong nim, chénh léch nhiét ham ctia khong khi bén trong véi bén ngoai,
hiéu qua thu hdi nhiét ctia hé théng HRV va anh hudéng ctia COP hé théng PHKK theo thdi gian thuc.
Do d6, nghién ciiu danh gid va cong bé mic do hiéu qua ctia giai phdp HRV theo thdi gian thuc cho
hé théng PHKK 12 rat can thiét, tao mot phan co s6 dif liéu cho viéc trién khai 4p dung hiéu qua giai
phidp HRV trong thuc té. Tiét kiém niing lugng trong linh vic PHKK rit phit hop v6i xu huéng va
nhiém vu chung hién nay trén thé gidi trong linh vuc ning lugng toa nha va da dudc cu thé hod bang
chuong trinh va muc tiéu Qudc gia vé tiét kiém niing lugng ctia chinh phii Viét Nam, nghién ctiu nay
sé déng g6p thém cong cu tinh todn ddnh gia hiéu qua HRV vé miit ly thuyét va cic két qua ciing sé
cung cip dit liéu mang tinh dinh huéng ing dung HRV cho hé théng PHKK trong cic loai hinh vin
phong tai Ha Noi va Thanh phd Ho6 Chi Minh.
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Muc tiéu ctia bai bdo 12 nghién ctiu chuyén siu, cu thé cho viéc danh gia hiéu qua tiét kiém niing
luong va thdi gian hoan vén ctia hé théng HRV cho cic loai cong trinh vin phong véi mat do ngudi
duing khéc nhau c6 st dung diéu hoa khong khi tai Ha Noi va Thanh phd H6 Chi Minh theo thdi gian
thuc nhiam xay dung cd s6 dit liéu cho viéc trién khai hé théng HRV & Viét Nam. Pham vi nghién ctiu
dugc gi6i han cho cdc tdoa nha viin phong tai Ha Noi va Thanh phé Ho Chi Minh véi méi khong gian
c6 dién tich 12 200 m? san va theo mat do bd tri ngudi lam viéc 14n ludt & mic thip, trung binh va
cao tuong Ung véi cac HRV dudc Iya chon c6 cong suét 1an lugt 1a 250 m>/h, 500 m>/h va 1000 m>/h.
Phuong phép nghién ctiu sit dung trong bai bao 1a khao sat thuc t& két hop tinh toan ly thuyét theo
thdi gian 1am viéc thuc (tinh theo tiing gid trong nim) ctia hé théng PHKK va HRV.

2. Phuong phap nghién ciru
2.1. Co sd dit liéu nghién ciiu

Co s6 khoa hoc va co s dit liéu cho viéc ddnh gia hiéu qua tiét kiém ning luong hé théng HRV
cho cong trinh vin phong c6 st dung diéu hoa khong khi tai Ha Noi va Thanh phdé Ho Chi Minh véi
cac mat do ngudi dung khac nhau nhu sau:

a) Co sd dit liéu thoi tiét khi hau ctia Ha Noi va TP. H6 Chi Minh dugc 14y tir s6 liéu tram quan
trac Nguyén Van Cii, Gia Lam, Ha Noi va San bay Tan Son Nhét, TP. Hb Chi Minh dudc xit Iy thanh
cdc gid tri trung binh theo tiing gid trong mot nam (tinh tf 0 gid dén 8759 gid), véi cac gia tri, nhiét
dd khong khi kho (°C), do 4m tuong dbi (%), dung 4m (g/kg), entanpi khong khi 4m (kJ/kg) dé 1am
cd sd tinh todn sd liéu dau vao cho viéc tinh toan theo thdi gian thuc;

b) Cac thong s6 kinh t& k¥ thut clia cac loai HRV dudc nghién citu: HRV kiéu banh xe vi HRV
ki€u tAm cb dinh thu hoi c4 nhiét hién va nhiét 4n 1 hai loai thiét bi HRV dudc st dung phd bién cho

Bang 1. Thong s6 kinh té k¥ thuat ctia HRV [11]

Luu lugng (m>/h) 250 350 500 750 1000 1500 2000 2500 3000

Chi phi diu tu (USD) 800 850 1000 1350 1600 2150 2502 2800 3100
Hiéu suétkhisusi (%) 70 71 69 71 7 R R R )
Hidusudt lammédt) (%) 69 70 68 70 71 70 71 71 71

Trd Iuc tAm HRV (Pa) 75 100 125 125 125 150 150 175 175
Tiéu thu dién quat (W) 25 50 75 125 175 175 175 250 300
Bang 2. Thong tin van hanh toa nha van phong [12-18]

Thong s6 Ponvi  Kihiéu Gia tri
Thoi gian 1am viéc trong tuan Thu 2-6, sang thit 7
Thoi gian lam viéc trong ngay 8h — 18h
Thong sb trong nha khi sudi 4m °Cl% 22 °C/55%
Thong s6 trong nha khi lam mat °C/% 25 °C/60%
Heé s6 hiéu quéa 1am néng W/w COPys 3,8
Hé s6 hiéu qua lam mat W/W COPy 3,2
Mat do ngudi (cao, trung binh, thip)  m?/ngudi 5 10 20
Luong gi6 tuci can cap m’/h/ngudi 25
Luong gi6 tuci theo mat do ngudi L/s/m? Vo 1,40 0,70 0,35
Gi4 dién (thap, trung binh, cao diém) VND/kWh Py 1800 3000 5000
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hé théng PHKK theo diéu kién khi hau c6 dd 4m cao ctia Ha Noi va TP. Ho Chi Minh c6 cic thong
s6 kinh té ky thuat nhu Bang 1, day 1a cdc gia tri trung binh dugc khao sat tir thi trudng sit dung trong
tinh todn nay trong niam 2019 va chiing c6 thé thay ddi theo hing, theo ching loai, cong nghé, thai
gian va cdc tiéu chi k¥ thuat cu thé cla tiing du an;

¢) Co s dit liéu van hanh cong trinh viin phong: nhém nghién ctiu da nghién cdu ly thuyét, phan
tich tai liéu, khao sat thuc t& van hanh cac hé thong PHKK, két hop danh gia dinh tinh, tham khao
cdc y kién chuyén gia dé€ c6 thé Iua chon cic dif liéu ban dau dua vao md hinh tinh todn cho cic toa
nha vin phong mat d6 ngudi thap, trung binh va cao nhu Bang 2.

2.2. Cong thiic tinh todn

Do mifc do hiéu qua ctia HRV thudng phu thudc hiéu suét thu hdi nhiét, 4nh hudng ctia b HRV
t6i ap suét quat, cac yéu td kinh t& nhu chi phi ning luong, chi phi dau tu ban dau ting thém cho HRYV,
chi phi ban dau giam di cho thiét bi PHKK, chi phi van hanh thuc bao gdom viéc gidm tién dién hé
théng PHKK, ting chi phi ning lugng quat thém vao, anh hudng ctia COP theo thdi gian thuc [12].
Cic yéu t6 nay lai phu thudc diéu kién khi hau thoi tiét khu vic va ché do hoat dong ctia cac khong
gian chiic niing khéc nhau véi c4c cong trinh va diéu kién van hanh khic nhau, nhém nghién ctu dé
xudt st dung céc cong thic tinh toan hiéu qua thu hoi nhiét, mic do tiét kiém tién dién va thoi gian
hoan vbn khi st dung giai phap HRV thu hdi ca nhiét hién va nhiét an theo thoi gian thuc (tinh theo
tung gid trong nam) nhu cong thic (1), (2), (3):

a) Hiéu qué thu hoi nhiét tinh theo (1)

8760 8760

Q= Z Qi/1000 = ZpiLiniki (Lpi — I1;) /1000 (1)
i=1 i=1

b) Tién dién tiét kiém tinh theo (2)

8760

P =" (Qi/COP; - Py) P.i/1000 )
i=1

¢) Thai gian hoan vén tinh theo (3)
T =Py/P (3)

trong d6, O 1a luong nhiét thu hdi, (kWh/m?/nim); Q; 1a cong sut thu hdi nhiét tai gid i, (W/m?); p;
1a khéi lugng riéng khong khi tai git i, (kg/m®); L; 1a lugng gi6 tuci cAn cép tai gio i (L/s/m?); n; la
hiéu suét thu hdi nhiét ciia HRV tai gid i, (%); k; 1a hé sb 1am viéc ctia thiét bi, k = 0 (tat), k = 1 (lam
mat), k = —1 (suéi); I;, I; 1a entanpi khong khi ngoai nha va trong nha tai gio i, (kJ/kg); COP; 1a hé
s6 hiéu qua hé théng PHKK tai gid i, (W/W), COP trong ché dd 1am mét ting khi nhiét d6 ngoai nha
giam, nhiét do trong nha ting va ngudgc lai; P, la tiéu thu dién ting thém khi st dung HRYV, W/m?;
P.; 1a don gia dién tai gio thud i, (VND/kWh); T la thoi gian hoan von, (nam); P 1a tién dién tiét kiém,
VNB/m?/nam; Py la sut diu tw HRV ban diu, VND/m?.

2.3. Pham vi mo hinh tinh todn

D€ tién trinh bay va danh gia hiéu qua dau tu HRV, trong bai bdo nay chiing t6i tinh todn st dung
mot thiét bi HRV cho mdi khong gian vin phong c6 dién tich 1a 200 m”. Dién tich nay la gi6i han 16n
nhét cho mot khong gian chung ma khong can phai trang bi hé théng hiit khdi riéng biét. Véi dién tich
nay khi tinh toan cho cédc vin phong c6 mat do ngudi thip (20 m?/ngudi), trung binh (10 m?*/ngusi) va
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cao (5 m>/ngudi) sé tuong vng vdi ludng gié ngoai nha can cip cho 10 ngudi, 20 ngudi va 40 ngudi,
stt dung céc bd HRV ¢6 cong sudt 250 m>/h, 500 m*/h va 1000 m*/h.

Céc chi phi vin hanh ting thém nhu chi phi quéan 1y, bio tri, bao dudng va chi phi dau tu ban dau
giam di cho hé théng PHKK khi dau tu hé théng HRV dudc gia thiét sé bu trit cho nhau (sé dudc
nghién cifu va 1am 6 trong nghién cifu khéc) va viéc danh gid hiéu qua dau tu trong nghién ctiu nay
chi tap trung vao chi phi dau tu thiét bi va tiét kiém chi phi dién ning tit HRV.

3. Két qua danh gia hiéu qua tiét kiém dién cta giai phap HRV

3.1. Gidi thiéu chung vé két qud tinh todn

Két qua khéo sét chi phi dau tu ban dau trung binh cho cdc HRV kiéu banh xe va HRV kiéu tAm cb
dinh thu hoi entanpi (ca nhiét hién va nhiét 4n) c6 cong suit tir 150 - 3000 m>/h thé hién trén Hinh 1,
két qué cho thy suét dau tu cho HRV cang 16n khi cong suat HRV cang nho [16].

Chi phi diu tr & cong sudt thiét bj HRV
3500 6.00

N -
3000 s &
= 2500 E
a 400 3
= 2000 “
- X
"Bl 1500 2
=1 =
E 200 B
A 1000 S
«({g

500 Lo 3

150 250 350 500 750 1000 1500 2000 2500 3000
Céng sudt HRV (m?/h)

Hinh 1. Mbi tuong quan giia chi phi ddu tu va cong suit thiét bi HRV

St dung két qua khao sat chi phi dau tu v6i cac dif liéu va cong thic tinh toan & muc 2 c¢6 thé dua
ra cac sb liéu gia tri nhu: thoi lugng van hanh, mifc d6 day tai, tdng luong nhiét thu hoi, chi phi tién
dién tiét kiém, thoi gian hoan vén clia gidi phdp HRV cho céc cong trinh viin phong tai Ha Noi va TP.
Ho Chi Minh. Tuy nhién, trong pham vi bai béo, chi cc két quéa vé téng lugng nhiét thu hoi, chi phi
tién dién tiét kiém, thdi gian hoan vén ctia gidi phap HRV cho cdng trinh viin phong véi cic mat do
ngudi thip, trung binh va cao dudc trinh bay riéng ré cho Ha Noi va TP. Ho Chi Minh tai muc 3.2 va
3.3.

3.2. Két qud tiét kiém dién ciia HRV cho vin phong tai Ha Noi

Két qua tinh todn tdng luong nhiét thu hdi cia HRV cho cong trinh vin phong cé diéu hoa tai
Ha Noi dudgc trinh bay trong Hinh 2. Két qua tinh toan chi phi tién dién tiét kiém dudc ctia hé théng
PHKK khi stt dung HRV cho c6ng trinh van phong tai Ha Noi dugc trinh bay trong Hinh 3.

Két qué cho thiy hidu qua thu hdi nhiét trong khoang 10-40 kWh/m?/nim, trung binh 23 kWh/m?/
nim. Hiéu qua nhét 12 cho cong trinh c6 mat do ngudi cao, can nhiéu gi6 tudi va it hiéu qua nhit 12
cho cong trinh viin phong mat do thap.

Téng chi phi tién dién tiét kiém dugc khi st dung HRV cho hé théng PHKK 2 chiéu - chay c4 1am
mét va sudi 4m trong khoang 7000 — 25000 VNB/m?/nim, trung binh 15000 VND/m?/nim, tuong
ting v6i thai gian hoan von tif 9 — 23 nim, trung binh 12 12 nidm. C6 thé nhan thiy viéc dau tu hé thdng
HRYV cho cong trinh vin phong, dic biét 1a vin phong mat do thap tai Ha Noi 1a chua hiéu qua.
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Lugng nhiét thu hdi cia HRV hang nam tai Ha N§i (kWh/m2)
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Hinh 2. Lugng nhiét thu hoi hang nim ctia HRV cho cong trinh vin phong tai Ha Noi
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Hinh 3. Hiéu qua dau tu ciia HRV cho cong trinh vin phong tai Ha Noi

3.3. Két qud tiét kiém dién ciia HRV cho vin phong tai TP. Ho Chi Minh

Két qua tinh toan tdng lugng nhiét thu hdi ctia HRV cho cong trinh viin phong c¢6 diéu hoa tai TP.
Hb Chi Minh dudc trinh bay trong Hinh 4. Két qua tinh todn chi phi tién dién tiét kiém dugc clia hé
théng DPHKK khi st dung HRV cho cong trinh vin phong tai TP. H6 Chi Minh dudc trinh bay trong
Hinh 5.

Lugng nhiét thu hdi cia HRV hang nam tai TP. H6 Chi Minh
(kWh/m2)
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=
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Hinh 4. Lugng nhiét thu hdi ciia HRV cho cong trinh vin phong tai TP. H Chi Minh

Tir két qua trén cho thiy hé théng PHKK ctia cic cong trinh vin phong tai TP. H6 Chi Minh chi
chay & ché do 1am mat. Hiéu qué thu hdi nhiét cia HRV trong khoang 30 — 110 kWh/m?/nim, trung
binh 60 kWh/m?/nam. Hiéu qué nhét 1a cho cong trinh c6 mat dé ngudi cao, cin nhidu gié tuoi va
it hiéu qua nhét 1a cho cong trinh vin phong cé mat do thap. Tong chi phi tién dién tiét kiém dugc
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khi stt dung HRV cho hé théng PHKK trong khoang 19000 — 70000 VND/m?/nim, trung binh 40000
VND/m?/nim, tuong ting véi thdi gian hoan vén tit 3 — 8 nim, trung binh 12 4,6 nim. C6 thé thy viéc
dau tu hé thong HRV cho cong trinh vin phong, mat do cao va mat do trung binh 12 kha hiéu qua.

Higu qua déu tr HRV tai TP. H6 Chi Minh
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Hinh 5. Hiéu qua dau tu cia HRV cho cong trinh vin phong tai TP. H6 Chi Minh

3.4. So sdnh hiéu qud dau tw HRV cho céng trinh vin phong tai Ha Néi va TP. Ho Chi Minh

So sanh thdi gian hoan von khi dau tu hé thong HRV cho cong trinh vin phong & Ha Noi va TP.
Hd Chi Minh (Hinh 6) cho thiy hiéu qua dau tu HRV tai TP. Hb Chi Minh cao hon tai Ha Noi, v6i
thoi gian hoan vén nhanh hon tif 6 — 15 nim.

So sdnh hi¢u qua ddu tu HRV tai Ha Noi va TP. H6 Chi Minh
(Théi gian hodn von, nim)
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Hinh 6. So sanh hiéu qua dau tu ciia HRV cho cong trinh vin phong tai Ha N6i va TP. Ho Chi Minh

Hiéu qua dau tu HRV trong céc hé théng PHKK cho céc vin phong tai TP. Ho Chi Minh cao hon
& Ha Nai 1a do tong thai gian can chay DPHKK, tdng thdi gian chay PHKK & ché do 1am mat va tong
do chénh nhiét do trong va ngoai nha  TP. H6 Chi Minh cao hon & Ha Noi cho du hiéu suét thu hdi
nhiét ctia HRV & ché do sudi cao hon ché do 1am mat khoang 1% nhung hé s6 hiéu qua lam néng
thudng cao hon hé s6 1am mat dén 20%. Ngoai ra, thdi gian hoan v6n khi dau tu HRV cho hé thong
DHKK dbi véi cac loai cong trinh vin phong tai TP. Ho Chi Minh ciing bién dong it hon céc loai cong
trinh viin phong tai Ha Noi do diéu kién khi hau ctia TP. H6 Chi Minh c6 su dao dong nhiét do giiia
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céc thang trong nim khong 16n nén cho du diéu kién van hanh c6 khic nhau nhung hiéu qua thu hoi
nhiét van t6t. Phuong 4n HRV c6 chi phi ban diu cao va mang lai hiéu qua 1 giam chi phi van hanh
hé théng DPHKK. Chi phi du tu ban dau khong phu thudc vao thdi gian vin hanh HRV va hé thong
PHKK trong nim nhung chi phi van hanh phu thudc vao thdi gian hoat dong thiét bi trong nim, diéu
d6 c6 nghia 1a thai gian sit dung hang nim ngan thi thoi gian hoan von bi kéo dai va phuong an thu
hdi nhiét sé giam hiéu qua kinh té, con néu thdi gian st dung hang nim 16n thi giai phap hoi nhiét sé
mang lai gi4 tri kinh t& cao, dong thoi tranh gy lang phi ning luong. V6i diéu kién khi hau TP. H6
Chi Minh, thdi gian van hanh HRV cao hon, thdi gian hoan von nhanh hon so véi Ha Noi.

Két qua nghién cifu ciing da cho thiy hé thong HRV khong chi c6 hiéu qua tiét kiém dién ding
ké cho cdc cong trinh vin phong mat do cao va trung binh & TP. H6 Chi Minh. Hé théng HRV con
loai bd do 4m, mui va chit 6 nhiém bén trong toa nha. Ngoai ra, hiéu suit thu hdi nhiét cia HRV hién
nay trung binh la kho4ng 70% niing Iugng nhiét thai, diéu nay ciing gitip 1am gidm cong suit hé thong
DHKK bdi vi n6 khong can phai hoat dong hét cong suat d€ xi ly khong khi ngoai nha di vao thiét bi
DHKK vi khong khi ngoai nha da dugc x Iy nhiét 4m so bo bdi HRV.

3.5. Két qud nghién citu va binh ludn

HRYV 1a mdt trong nhiing gii phap thong gié mang lai hiéu qua tiét kiém ning lugng cho hé théng
PHKK va cho cong trinh. Miic d hiéu qua tiét kiém ning luong ctia HRV phu thudc téng thdi gian
chay PHKK hang nim; diéu kién hé théng DPHKK chay & ché d6 1am mat, sudi dm; tdng do chénh
nhiét do, d6 Am trong va ngoai nha ciing nhu tdng nhu cAu luu lugng gié ngoai cAp vao cong trinh.
Thai gian st dung DPHKK hang nim; d6 chénh nhiét do, do 4m; nhu cau luu ludng gié ngoai cang
cao thi phuong 4n HRV sé cang thu hdi niing lugng hiéu qua, mang lai gid tri kinh té cao, thoi gian
thu hdi von cang nhanh. HRV khong phai ludn dem lai hiéu qua kinh té cho moi cong trinh xay dung.
HRYV sé khong thuc su hiéu qua dbi véi cac cong trinh can ty 1€ gi6 tuoi/thdi qua hé thdng thong gi6
co khi nho, d6 chénh nhiét ham gitta khong khi trong va ngoai nha thip, ty trong phu tai nhiét lanh
clia hé thdng thong gi6 co khi trén téng phu tai nhiét lanh hé théng PHKK thép, thdi lugng van hanh
hé thdng PHKK thép do qua trinh thiét k&, 1ap dat, van hanh, bio tri, bao dudng phtc tap, chi phi dau
tu, 1ip dat HRV ban dau cao.

Giai phap thong gi6 thu hdi nhiét nén dudc khuyén khich ap dung bang cic chinh sach cu thé dbi
v6i cdc cong trinh ¢6 mat do ngudi/dién tich san cao (< 5 m>/ngudi), nhu cu gié tudi cho mdi m?
dién tich san 16n (> 2 L/s/m*) khong gian kin, gié tuci/thai chii yéu dugc cip/thii nho hé théng thong
gi6 co khi (it ro lot khong khi) va thai lugng van hanh hé théng diéu hoa 16n (> 1500 gid/nam). Céc
cong trinh nén c6 cac chinh sach hd trg va khuyén khich 4p dung 1a: trung tim thuong mai, tda nha
vin phong mat do cao, bénh vién, nha ga hang khong, cac cong trinh thé thao trong nha. Ngoai ra dé
hé théng HRV hoat dong hiéu qué, don vi vin hanh nén chd y cic ché d van hanh: ché do cip khi 16i
tat khi chénh l1éch nhiét 4m thap; ché d6 van hanh vao ban dém.

4. Két luan

Nghién ciiu cho thdy hiéu qua thu hodi nhiét; tién dién tiét kiém va thsi gian hoan von ctia HRV
cho hé thong PHKK trong toa nha vin phong mat do thip/trung binh/cao tai Ha Noi tuong tng 1a
10/23/40 kWh/m?/nam; 7000/15000/25000 VNB/m?/nim va 9/12/23 nam. Va cho TP. Hb Chi Minh,
két qua tuong tng 1a 30/60/110 kWh/m?/nam; 19000/40000/70000 VND/m*/nim va 3/4,6/8 nim.

Trong khudn khé ctia nghién ciu nay, céc chi phi van hanh ting thém nhu chi phi quan ly, bdo tri,
b4o dudng va chi phi dau tu ban dau gidm di cho hé théng PHKK khi diu tu hé théng HRV chua c6
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diéu kién 1am ro. Anh hudng cia thdi gian, bui bin, dau md, tudi tho thiét bi dén hiéu suét trao d6i
nhiét (hiéu qua thu hoi nhiét) van con bd ngd. Day sé 1a cdc ndi dung c6 thé dinh huéng dé tap trung
1am 16 trong cic nghién citu tiép theo.

Loi cam on

Nhém téc gid chan thanh cdm on su hd trg tai chinh ctia Trudng Pai hoc Xay dung Ha Noi cho dé
tai ma s6 14-2020/KHXD.
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