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Tém tdt: Bai bao tinh toan va phan tich hiéu qua tiét kiém ndng Iwong khi st dung
gidi phap thdng gio thu héi nhiét trong hé théng diéu hoa khdng khi trong cac coéng
trinh & Ha N6i nham danh gié va dé xuét kha ndng 4p dung hiéu qua hé thdng nay.
Summary: The article calculates and analizes the energy efficiency of the heat
recovery ventilation system in ventilation and air conditioning systems to assess
the effectiveness and propose the best heat recovery ventilation solution in Hanoi.

1. Dat van dé

Trong céc cong trinh 1&n & Ha Noi hién nay, hé théng didu hoa khong khi, théng gi6
thwong tiéu thu khodng 50% téng tiéu thu dién cGa cong trinh, chi yéu & van hanh & ché do
lam mat. Trong d6 phu tai nhiét lanh do trao ddi khong khi v&i bén ngoai thwdng dao dong trong
khoang 20 - 40% téng phu tai nhiét lanh cong trinh. D& nang cao hiéu qua s& dung nang lwong
va tiét kiém n&ng lwong cla hé théng diéu hoa khong khi, théng gié. Giai phap théng gié thu hoi
nhiét htra hen mang lai hiéu qua cao, gép phan lam giam thiéu tac dong t&i bién déi khi hau.

Trong bai nay tac gia tap trung tinh toan va phan tich hiéu qua tiét kiém nang lwong khi
st dung giai phap théng gié thu hdi nhiét trong hé théng diéu hoa khong khi, théng gié trong
cac cong trinh dan dung lam viéc & ché dd lam méat nham danh gia va dé& xuét kha nang ap
dung hiéu qua thiét bi théng gi6é thu hdi nhiét.
2. Co s& nghién ctru

Phu tai nhiét cda cong trinh dwgc tinh nhw sau:

Q=0Q1+Q2+Q3+Q4+Q5+0Q6+ Q7+ Q8+ Q9 + Q10 + Qtt, (W)

Trong d6 :

Q1 - Nhiét toa ra tir may moc thiét bi (W);

Q2 - Nhiét toa ra tlr cac dén chiéu sang (W);

Q3 - Nhiét toa ra ttr nguwoi (W);

Q4 - Nhiét trao d6i do truyén nhiét qua tworng ngén trong nha (W);

Q5 - Nhiét trao dbi do truyén nhiét qua san (W);

Q6 - Nhiét trao dbi do birc xa mat troi qua clra kinh (W);

Q7 - Nhiét trao d6i do truyén nhiét qua mai (W);

Q8 - Nhiét trao dbi do truyén nhiét qua twérng ngoai (W);
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Q9 - Nhiét trao dbi do trao ddi khéng khi (W);

Q10 - Nhiét trao ddi do ro lot khéng khi (W);

Qtt - Ton that nhiét trén hé thdng didu hoa khong khi, thdng gi6 (W).

Déi vai cac cong trinh cu thé, theo dac diém kién tric va cong ndng cong trinh cac gia tri
Q1, Q2, Q3, Q4, Q5, Qtt qua tinh toan thueng la cac gia tri c6 thé xac dinh cho mdi mét vuéng
san va it thay ddi theo diéu kién khi hau bén ngoai cong trinh.

Céc gia tri Q6, Q7, Q8, Q9, Q10 la cac gia tri phu thudc rat nhiéu theo diéu kién khi hau
bén ngoai céng trinh. Cac céng thirc tinh toan nhw sau:

Trao ddi nhiét qua két ciu bao che (KCBC)
Q6 + Q7 + Q8 = K.F, (W).

F - Téng dién tich két cAu bao che, bao gébm twérng, mai va ctra kinh (m2).
K - Hé sb truyén nhiét téng qua két ciu bao che (W/m?2)
K = (1-WWR) x Uox a x (TDeq - DT) + (1-WWR) x Uo x DT +
+WWR x Ki x lox B + WWR x Uoxx DT, W/m?
vOi TDeq = lo/hn + DT = lo/hn +tn -t7, °C
Trong do:

* WWR - ty Ié dién tich clra kinh trén dién tich chung cla blrc twdng hodc dién tich clra
mai bang kinh trén dién tich chung ctia mai, khéng thir nguyén;
+ Uo - hé sb toéng truyén nhiét ctia phan twéng dac hodc ctia méai, W/m2.°C;
+ Uox - hé sé tdng truyén nhiét ctia clra kinh trén twéng hodc trén clra mai , W/m2.°C;
+ a - hé sb hap thu birc xa ctia bé mat vat liéu phan twdng déc hodc cla bé mét mai,
khong thir nguyén;
* DT=tn - t1 - chénh Iéch nhiét d6 cta khdéng khi bén ngoai (tn) va bén trong nha (tr), °C;
* TDeq - chénh l&ch nhiét dd twong dwong, cé6 ké dén tac dung cla cwdng do birc xa
mat troi (BXMT) chiéu 1én bé mat twong hoac bé mat méi, °C;
* lo - cudng do tdng xa ctia BXMT chiéu 1én bé mét két cau, W/mz;
+ Ki - hé sé nhan nhiét BXMT cla ctra kinh ho&c clra mai, khéng thtr nguyén;
+ B - hé sb giam nhan nhiét BXMT cla clra kinh do tac dung cta két cAu che néng,
khéng th&r nguyén;
* hn, hr - 14n lwot 14 hé sé trao ddi nhiét bé mé&t ngoai va bé mét trong clia két cau bao
che. W/m2.°C.

Trao ddi nhiét do trao dbi khéng khi vé&i bén ngoai:

Q9 = G1 (In - It) (W)

Q10 =G2 (In - It) (W)
G1 - Lwong khong khi trao ddi (kg/s); c6 thé tinh: G1 = sé ngwdi x kg khong
khi/nguwoi.giay
G2 - Lwgng khong khi ro lot vao phong (kg/s);
In - Entalpy clia khdng khi ngoai nha (J/kg);
It - Entalpy ctia khong khi trong nha (J/kg).
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Nhw vay, tbn that nhiét Q9, Q10 la do sw chénh léch entapi ctia khong khi bén trong va
bén ngoai nha. Giai phap thong gi6 thu hdi nhiét sé tan dung nhiét thai trong nha dé x ly so bod
gi6 twoi trwde khi cdp vao cong trinh nhdm muc dich tiét kiém nidng lwong cho hé théng diéu

hoa khéng khi, théng gid.

Giai phap thong gi6 thu hdi nhiét thwerng str dung thiét bj théng gi6 thu hdi nhiét bao gdm
cac quat cap, quat thai va cac bd trao déi nhiét (hinh 1).
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Hinh 1. So' d6 nguyén ly thiét bj théng gi6 thu héi nhiét

3. Két qua tinh toan

3.1. Phu tdi nhiét cda cong trinh

Céc gia tri Q1, Q2, Q3, Q4, Q5, Qtt xac dinh cho méi mét vudng san da duwoc tac gia tinh

toan cu thé cho mét sé loai cdng trinh dién hinh & Ha N6i theo bang 1.

Bdng 1. Nguén nhiét bén trong céng trinh

Muc Nhiét téda do nguoi ) )
i Maéat do (W/ng) Chiéu sang| Thiétbj | Q4+Q5+Qtt

Cong trinh (MN9) | \hiat hign | Nhigtgn | (VM| (WA ) (Wi
Can ho, khach san
Khéng gian riéng 5-10 75 55 13 15 0-10
Khéng gian chung 2,5-5,0 75 55 16 15 0-15
Sanh, hanh lang 5-10 - - 9 15 0-15
Van phoéng
Van phong riéng 5-10 75 55 13 15 0-10
Van phong chung 2,5-5,0 75 55 13 15 0-15
HGi trwdng, phong hop | 1,2-1,5 75 55 13 15 0-15
Sanh, hanh lang 5-10 75 55 9 15 0-15
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Thwong mai

Khu béan 1é 2,5-5,0 75 55 13 15 0-15
Khu cdéng céng 15-3,5 75 55 13 15 0-15
Sanh, hanh lang 2,5-5,0 75 55 9 15 0-15
Nha hang 1,0-2,0 75 55 8 15 0-15

Bénh vién, trwé'ng hoc

Khu c& nhan 5-10 75 55 13 15 0-10
Khu cdéng cdéng 2,5-5,0 75 55 13 15 0-15
Nha ga 1,2-1,5 75 55 8 15 0-15

Déi véi cac cong trinh & Viét Nam ndéi chung va Ha Nai noi riéng, viéc van hanh hé théng
diéu hoa khong khi & ché do lam mat tiéu thu khodng 90% dién nang tiéu thu cta hé thdng diéu
hoa khéng khi trong nam. Cac gia tri Q6, Q7, Q8, Q9, Q10 dbi vai mot sb dang cong trinh cu
thé & Ha Noi trong ché do 1am mat dwoc tinh toan va cho két qua theo bang 2 [1].

Bdng 2. Phu ti nhiét lanh tinh toan hé théng diéu hoa khéng khi cac cong trinh & Ha Noi

Loai c6na trinh Nguwoi | C.sang | Thiétbj| Gié tvoi| KCBC Khac Téng
j g Wim?) | (Wim?) | (W/m?) | (W/m?) | (W/m?) | (W/m?) | (W/m?
Can ho, khéach san
N A 150-
Khéng gian riéng 13-26 13 15 40-80 55-65 10 200
- . 180-
Khéng gian chung 26-52 16 15 80-150 55-65 10 250
X R 150-
Sanh, hanh lang 13-26 9 15 40-80 55-65 10 200
Van phong
y . A 150-
Van phong riéng 13-26 13 15 40-80 55-65 10 200
y . 180-
Van phong chung 26-52 16 15 80-150 55-65 10 250
A N 300-
Héi trwdng, phong hop | 75-110 13 15 170-220| 55-65 20 420
2 R 150-
Sanh, hanh lang 13-26 13 15 40-80 55-65 20 200
Thwong mai
L ia 200-
Khu ban 1é 26-52 16 15 70-140 | 55-65 20 250
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Khu céng céng 45-85 13 15 85-150 | 55-65 20 250%
2 N 200-
Sanh, hanh lang 26-52 16 15 70-140 | 55-65 20 250
< s 300-
Nha hang 65-130 13 15 120-250| 55-65 20 450
Bénh vién, trwéng hoc
f s 150-
Khu ca nhéan 13-26 13 15 35-70 55-65 10 200
- . 250-
Khu céng céng 45-85 13 15 85-150 55-65 20 300
R 300-
Nha ga 65-130 13 15 120-250| 55-65 20 450

Két qua trong bang 1, bang 2 dwoc tinh toan cho cac cong trinh nhiéu tang, quy mé vira
va I&n theo QCXDVN 40:2005, Q3 xac dinh gan ding & 24°C, Q4+Q5+Qtt xac dinh & diéu kién
hau hét cac khong gian trong nha cé diéu hoa, Q6+Q7+Q8 xac dinh khi I&p vé cong trinh tuan
tha muc 4 trong QCXDVN 40:2005.

Két qua & bang 2 la gia tri tinh toan lwa chon thiét bj didu hoa khong khi cap 2, van hanh
& diéu kién 100% cong suéat, c6 mirc vot 200h/ndm theo diéu kién khi hau Ha Noi, c6 KCBC
dam bao hé sb truy&n nhiét tdng theo QCXDVN 40-2005: Kiwong <=62 W/m?2, Kma <=25,5 W/m?2.
Phu tai lanh hé théng diéu hoa khéng khi khoang 150-450 W/m2, trong dé lwong nhiét truyén
vao phong do trao dbi khéng khi va do ro lot khéng khi dao déng trong khodng 40-250 W/m2,
chiém khoéng 20-50% phu tai nhiét hé théng diéu hoa khong khi.

Trong thwc té van hanh & ché do lam mat, hé thdng diéu hoa khéng khi thuwdng lam viéc
100% céng suat khodng 1% th&i lweng van hanh, 75% cong suat khoang 42% thdi lwong van
hanh, 50% cdng suat khoang 45% thoi lwong van hanh, 25% cong suat khoang 12% thoi lwong
van hanh. Khi hé théng diéu hoa khéng khi c6 COP = 2,8-3,6 W/W, v&i tbng thdi lwong van
hanh lam mat khodng 1000-2800h/nam, tiéu thu dién hé théng sé khoang 40-120 kWh/m2.nam,
chiém khoang 35-50% téng tiéu thu dién toan cong trinh [2].

3.2. Hiéu qua tiét kiém ndng Iwong cda gidi phap théng gié thu héi nhiét

Theo tai liéu k¥ thuat ciia mét sé hang diéu hoa khéng khi, hiéu suét tan dung nhiét trung
binh cta thiét bi thong gi6 thu hdi nhiét vao mua hé khoang 50-60%, vao mua déng khoang 60-
70% (bang 3).

Bdng 3. Hiéu suét tan dung nhiét cda thiét bj théng gié thu héi nhiét mét sé hdng diéu hoa

khoéng khi
Ché d6 Hiéu suét DaiKin Midea SamSung

Hiéu suét nhiét do (%) 70-80 60-70 70

Lam mat i
Hiéu suat entapi (%) 55-70 50-55 50
. Hiéu suét nhiét do (%) 70-80 65-70 70

Swéi am -
Hiéu suat entapi (%) 65-75 55-60 70

132 SO 9/5-2011 TAP CHi KHOA HQOC CONG NGHE XAY DUNG




Trong khi ti trong phu tai nhiét lanh cda hé thdng théng gié déi véi tdng phu tai nhiét lanh
hé théng diéu hoa khoang 20-50% (bang 4) nén gidi phap thong gi6 thu hdi nhiét c6 thé mang
lai kha nang tiét kiém dién cho hé thdng diéu hoa khoang 8-20%, twong dwong tiét kiém 5-10%
tdng tiéu thu dién cho toan bd cong trinh hay tiét kiém khoang 10-15 kWh/m2 ndm, twong
dwong gidam phat thai khoang 5-10 kgCO2 /m2nam.

Bdng 4. Titrong phu tai nhiét lanh cda hé théng théng gié dbi

V6i téng phu tdi nhiét hé théng diéu hoa déi véi cac cong trinh tai Ha Néi.

. R Méat dé nguoi Nhiét do gi6 twoi Titrong
Cong trinh
(m?/ng) (W/m?) (%)
Can hg, van phong ca nhan 5-10 40-80 20-30
Toa nha khu vire céng céng 2,5-5,0 80-150 30-40
HQ! trvong, phong hop, siéu thi, 1,025 150-250 40-50
nha ga

4. Nhan xét va két luan

Qua tinh toan & trén c6 thé thay gidi phap théng gié thu hdi nhiét 1a gidi phap mang lai
hiéu qua tiét kim nang lwong kha cao cho hé thdng diéu hoa khoéng khi trong dé gié twoi/thai
cht yéu dwoc cap/thai nhd hé théng théng gié co khi, dac biét véi cac cong trinh c6 mat do
nguwoi/dién tich san 1&n, co thé tiét kiém téi 20%, hang ndm gidm tiéu thu dién téi 15 kWh/m?2
san, twong dwong gidm phat thai khoang 10 kgCO2 /m?nam.

Giai phap nay nén dwoc khuyén khich ap dung dbéi véi cac cong trinh c6 mat do
ngudi/dién tich san cao (< 2,5m2/ng), khéng gian kin, gié twoi/thai chd yéu dwoc cap/thai nhe
hé théng thdng gié co khi (it rd lot khéng khi), cdng suét nhiét - lanh hé théng diéu hoa khong
khi trung binh va I&n (> 150RT) va th&i lwgng van hanh hé théng diéu hoa lon (>1500h/nam).

Tuy nhién, gidi phap nay sé& khéng thwc sy hiéu qua dbi véi cac cong trinh can i 1& gié
twoi/thdi qua hé théng théng gié co khi nhd, do chénh nhiét ham gitra khong khi trong va ngoai
nha thap, ti trong phu tai nhiét lanh cda hé théng théng gié co khi trén tdng phu tai nhiét lanh hé
théng diéu hoa thap do qué trinh thiét ké, 1&p dat, van hanh, bao tri, bdo duéng phirc tap, chi
phi d3u tw, I&p d&t thiét bi ban dau con cao.
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