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Tém tdt: Pé lya chon duoc hé théng diéu hoa khong khi tiéu thu dién ndng it nhat,
nguoi thiét ké phai biét céch tinh toan dién ndng tiéu thu cia may lanh va lya chon
may lanh c6 chi sé tiéu thu dién thap khi van hanh théng qua gia trj non tai tich hop
- IPLV. Bai bao trinh bay cach xac dinh gia tri IPLV trong diéu kién khi hau Viét
Nam.

Summary: To select the lowest electric consumption HVAC, the designer has to
know how to calculate electric consumption of Chiller and choose the Chiller with
the lowest electric consumption following the integrated part-load value - IPLV. The
paper presents the way to calculate IPLV in Vietnam.

1. M& dau

Théng thwdng khi tinh toan tiéu thu dién nang, ngwdi ta thwong st dung cong suét dién
ctia may lanh & ché dé toan tai, nhwng trong thwe té van hanh thi may lanh chi chay & ché do
nay rat it ma cha yéu la & ché do non tai. B&i vay, viéc dwa ra hé sé tinh toan tiéu thy dién khi
van hanh may lanh & ché d6 non tai la rat can thiét.

Tinh toan lwong dién tiéu thu cta may lanh véi chi sb non tai tich hop - IPLV theo cong
thire:

Dién tiéu thu (kWh) = kW*S6 gid chay may/IPLV.

Tri s6 IPLV da dwoc Vién nghién clru k§ thuat lanh va diéu hoa khong khi My (ARI)
nghién ctru tinh toan va ap dung & nhiéu nwdc tién tién trén thé gidi nhw My, Anh, Phéap, Duc,
Héng Kong... theo tiéu chudn ARI Standard 550/590. O’ Viét Nam, hién nay nguwdi ta thwong st
dung theo théng sb clia My ma chwa cé nghién ctu cu thé.

2. Chisé IPLV & cac nwéec tién tién trén thé gii

Theo ARI Standard 550/590-2003, mirc d6 hiéu qua cla may lanh khdng chi thé hién qua
gia tri COP & 100% cong suat day tai, ma con dwoc thé hién qua gia tri chay non tai tich hop
(IPLV): IPLV = (a*A+b*B+c*C+d*D), KW/KW.

Trong d6:A = COP & 100% tai, B = COP & 75% tai

C = COP & 50% tai, D = COP & 25% tai
Céac hé sé a, b, ¢, va d la thoi lwong van hanh & cac mirc 100%, 75%, 50%, va 25% cong

suét lanh trong cac cong trinh théng dung theo sé liéu khi hau trung binh cta My (a = 0.01,
b=0.42, c = 0.45, d = 0.12).
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Hinh 1. Sé liéu khi hdu va mdre do chay may lanh trung binh & My, /4].

Theo ARI Standard 550/590-2003, théi gian van hanh cta hé théng diéu hoa khong khi
trong céc toa nha chia ra 4 nhom:

Nhém 1: 24h/ngay, 7 ngay/tuan, nhiét do >-18°C.
Nhém 2: 24h/ngay, 7 ngay/tudn, nhiét do >12.8°C.
Nhém 3: 12h/ngay, 5 ngay/tuan, nhiét do >-18°C.
Nhém 4: 12h/ngay, 5 ngay/tuan, nhiét do >12.8°C.

Diéu kién khi hau va mirc d6 st dung & Viét Nam c6 thé phu hop véi nhém 4 cia AR
Standard 550/590-2003 dwoc trinh bay & bang 1.

Bdng 1. Hé s a, b, ¢, d cho nhém 4

Hé s6 Wt | NUoCdid ::hiét divao, | \nit do khong khi, C Titrong, %
a 100 29.4 35 18
b 75 24.2 28 50.1
c 50 18.8 19 48.1
d 25 N/A N/A 0
IPLV 0.018*A+0.501*B+0.481*C+0.0'D

3. Sé liéu khi hau tai Ha N&i, Da Nang va thanh phé Hé Chi Minh

S lieu khi hau xay dwng la co s& cho viéc tinh toan cdng suét lanh cla hé théng diéu
hoa khéng khi cling nhw dé& xac dinh gia tri chay non tai tich hop (IPLV) cGia may lanh theo diéu
kién khi hau dia phwong.

Dua trén két qua xt ly sé lieu khi hau xay dwng cia GS.TS Tran Ngoc Chén [1] (Bang
phan bé t-1 ddng thei), ta c6 sb liéu khi hau cla cac dia phuwong (Ha Noi, Da Néng, TP.HS Chi
Minh) dai dién cho cac mién (mién Bac, mién Trung, mién Nam) nhw thé hién & cac bang 2-7:
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Bdng 2. Sé gior xuét hién dé &4m trong ndm & Ha Noi

D6 Am, % | 40-42 | 44-48 | 50-54 | 56-60 | 62-66 | 68-72 | 74-78 | 80-84 | 86-90 | 92-96 | 98-100
Soh?é'crylx#at 163 | 75 | 159 | 344 | 574 | 808 | 996 | 1114 | 1672 | 2344 | 534
Bdng 3. Sé gio xuét hién nhiét do trong ndm & Ha Néi
Nhiét dd kk,| 37-40 | 34-37 | 31-34 | 28-31 | 25-28 | 22-25 | 19-22 | 16-19 | 13-16 | 10-13 | 05-10

°C
S6 gio xuat| 6.5 108 558 1348 | 2111 | 1394 | 1182 | 906 672 329 52.2
hién, h

Bang 4. S6 gio xuat hién dé &m trong ndm & Pa Néng
D6 4m, % | 40-42 | 44-48 | 50-54 | 56-60 | 62-66 | 68-72 | 74-78 | 80-84 | 86-90 | 92-96 | 98-100
Sé giov xuat| 2 37 148 305 550 | 892 | 1115 | 1265 1893 | 2287 | 265
hién, h
Bdng 5. Sé gior xuét hién nhiét do trong ndm & Pa Nang

Nhiét dd kk,| 37-40 | 34-37 | 31-34 | 28-31 | 25-28 | 22-25 | 19-22 | 16-19 | 13-16 | 10-13 | 05-10

°C
Sé gioy xuat| 10 194 738 1441 | 2889 | 2222 | 1093 | 253 17 15 0.2
hién, h

Bdng 6. Sé gio xuét hién d6 4m trong ndm & TP. Hé Chi Minh
D6 Am, % | 40-42 | 44-48 | 50-54 | 56-60 | 62-66 | 68-72 | 74-78 | 80-84 | 86-90 | 92-96 | 98-100
Sb gio xuat| 50 215 505 765 850 | 895 | 1095 | 1250 | 1565 | 1390 | 105
hién, h
Bdng 7. Sé gio xuét hién nhiét dé trong nédm & TP. H6 Chi Minh

Nhiét d9, °C| 37-40 | 34-37 | 31-34 | 28-31 | 25-28 | 22-25 | 19-22 | 16-19 | 13-16 | 10-13 | 05-10
sé gio xudt| 3 178 | 1260 | 2200 | 3643 | 1310 | 111 5 0 0 0
hién, h

4. Mtre d6 chay may lanh tai mét sé dia phwong & Viét Nam

Thoi gian van hanh cla hé thdng diéu hoa khong khi phu thudc vao cac yéu té co ban sau:

- Thong sb khi hau ngoai nha, dac diém kién trac (quy mé, vat liéu, két ciu bao che,...).

- Muc dich st dung (van phong, trung tam thwong mai, nha ga,...).

- Yéu cau tién nghi vi khi hau (mre d6 duy tri thong sé nhiét, am,...).

Déi v&i cac cong trinh 6 lwgng nhiét thira twong déi Ién thi hé thdng diéu hoa khong khi
van hanh lam lanh khéng phai la khi nhiét d6 ngoai nha Ién hon 26°C ma la 19°C va swéi 4m
khong phai la khi nhiét d0 ngoai nha nhé hon 20°C ma la 16°C; khoang nhiét d¢ 16-19°C hé
théng diéu hoa khong khi chi yéu lam nhiém vu théng gié, khéng chay may lanh. Tuy nhién &
Ha No6i vao mua Xuan cé mét thoi gian (khoadng 739 gi®) cé nhiét do khong cao (16-23°C)
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nhwng dd 4m kha cao (trén 90%), nhw vay can khir &m. Chung ta c6 thé danh gia sb gio chay
may va phan trdm tai cta hé thdng diéu hoa khong khi qua céac bang 8, 9, 10 nhw sau:

Bang 8. Sé lidu khi hau xay dung va mirec dé chay may lanh tai Ha Noi

Nhiét d6 khong khi kho, t,, T >35, € >28, C 219, € Téng
. Téi da 49.8 1841 4687 6577.8
SO gid chay may, h -
Thyc té 49.6 1308 2009.1 3366.7
o ) Téi da 0.76 28 71.3 100
% sO gio chay may -
Thyc té 15 38.8 59.7 100
% phu tai may lanh 100 75 50
Bdng 9. Sé liéu khi hdu xay dung va mdc dé chay may lanh tai Ba Ndng
Nhiét d6 khong khi kho, t,, T >35, T >28, T >19, € Téng
, Téi da 94.5 2289 6102 8485.5
SO gid chay may, h y
Thyc té 94.5 1892 2323 4309.5
o Téi da 1.1 27 71.9 100
% sO gio chay may. y
Thyc té 2.2 43.9 53.9 100
% phu tai may lanh 100 75 50

Bdng 10. Sé lidu khi hau xay dung va mic do chay may lanh t

ai TP. H6 Chi Minh

Nhiét dd khéng khi khd, ty, >35, € >28, € =19, € Téng
. Téi da 58.5 3580 5062 8700.5

SO gid chay may, h y

Thyc té 58 3021 1272 4351

. Téida 0.67 41.15 58.18 100
% sO gio chay may -

Thyc té 1.3 69.4 29.3 100

% phu tai may lanh 100 75 50

5. Xac dinh cac hé sé cho coéng thire tinh toan chi sé non tai tich hop- IPLV tai Ha Néi, Pa
Nang, thanh phé Hé Chi Minh

Qua céac bang trén ta c6 phan bé thdi gian chay may tbi da trong mét ndm nhw sau:

Ha Noi:

- Khoang 1.5% sb gi& hoat ddng clta hé théng diéu hoa khéng khi trung tam (twong
dwong 49.6 h) chay véi cong suat 100%.

- Khoang 38.8% s6 gi®» hoat dong cla hé thdng diéu hoa khéng khi trung tdm (twong
dwong 1308 h) chay vé&i cong suat 75%.

- Khoang 59.7% sb gi®& hoat dong cla hé thdng diéu hoa khéng khi trung tdm (twong
dwong 2009 h) chay véi cong suat 50%.

Téng sb gi&r hoat dong téi da cla hé théng diéu hoa khong khi trung tam khoang 3367 h.
Heé sb a, b, c twong &ng la: 1,5; 38,8; 59,7.
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Pa Nang:
- Khoang 2.2% sb gi& hoat ddng cla hé thdng diéu hoa khong khi trung tam (twong
dwong 94.5 h) chay vé&i cong suat 100%.

- Khoang 43.9% sb gi®& hoat dong cla hé thdng diéu hoa khong khi trung tam (twong
dwong 1892 h) chay v&i cong suat 75%.

- Khoang 53.9% sb gi®& hoat dong cla hé thdng diéu hoa khéng khi trung tam (twong
dwong 2323 h) chay vé&i cong suat 50%.

Téng sb gid hoat dong téi da cla hé théng diéu hoa khong khi trung tam khodng 4309.5
h. Hé sb a, b, c twong rng la: 2,2; 43,9; 53,9.

TP. H6 Chi Minh:

- Khoang 1.3% sb gi¢& hoat déng cla hé théng diéu hoa khéng khi trung tam (twong
dwong 58 h) chay v&i cong suat 100%.

- Khoang 69.4% sb gi®& hoat dong cla hé thdng diéu hoa khéng khi trung tdm (twong
dwong 3021 h) chay v&i cong suét 75%.

- Khoang 29.3% sb gi®& hoat dong cla hé thdng diéu hoa khéng khi trung tdm (twong
dwong 1272 h) chay véi cong suét 50%.

Téng sbé gi® hoat dong téi da cha hé théng diéu hoa khong khi trung tam khoang 4351 h.
Heé sb a, b, ¢ twong &ng 1a: 1,3; 69,4; 29,3.

T phan b trén cé thé nhan thdy néu nhw loai may lanh nao d6 cé hiéu suét cao trong
pham vi cdng suét tir 50-75% thi s& dem lai hiéu qua nang lwong tét nhat cho hé théng diéu
hoa khong khi khi danh gia theo tri s6 IPLV.

Nhw vay hé sbé a, b, ¢, d tinh IPLV cho 3 ving khi hau Viét Nam dwoec trinh bay & bang
11 nhw sau:
Bdng 11. Hé s a, b, c, d tinh IPLV cho 3 viing khi h4u Viét Nam

oo s | Nwocgidinhigt | Nhiét do khong Titrong, %_
di véo, C. khi, ARl | HaNGi | Pa Ndng| TP.HCM
A 100 29.4 35 1.2 1.5 2.2 1.3
B 75 24.2 28 50.1 | 38.8 43.9 69.4
C 50 18.8 19 481 | 59.7 53.9 29.3
D 25 N/A N/A
(Nrﬁ;’] 2 0.018*A+0.501*B+0.481*C
ipLy | HaNoi 0.015*A+0.388*B+0.597*C
Pa Ning 0.022*A+0.439*B+0.539*C
TP. HCM 0.013*A+0.694*B+0.293*C

Trong thyc té, nguwdi ta da nghién clru va ché tao may lanh véi hiéu suét cao & cac mic
50% va 75% tai, thé hién & bang 12 nhu sau:
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Bdng 12. Hiéu suét cua Chiller 730 RT- YORK

% ti Cong suét v::f:{ni.onnﬂic Tiéu thy Hiéu suét HE sd
° lanh, kW e D dien, kw | COP, KW/ kw -
100 2567 32 485 5,29 A
75 1923 25 251 7,66 B
50 1283 18 113 11,35 C
25 640 18 80 8,00 D

Dwa vao sb liéu d& nghién ciru & trén thi sé gior chay may & Ha Noi & ché do lam maét toi
da 1a 6577.8 gid/nadm va sb gio chay & ché do swéi 4m téi da la 1053 gid/nam, trong doé cé ca
gi® khéng lam viéc. Thuc t& van hanh mét sb cong trinh & Ha Noi thi sb gid chay may & ché do
lam maét la 3400 gid/nam, sb gid chay & ché dd swdi 4m 1a 930 gio/nam va khir am 1a 739
gio/nam. Sb liéu tham khao & bang 13 nhu sau:

Bdng 13. Thoi long van hanh hé théng PHKK trung tdm & mién Bac

TT Hé théng BHKK trung tam Thoi lwong van hanh Ghi chu
1 Trung tdm thwong mai 1820 h/nam

Van phong, co quan hanh chinh 800-1100 h/nam
3 Nha ga hang khoéng 3400 h/nam

Vi du tinh toan so sanh tiéu thu dién cta may lanh 730 RT theo khi hau Ha Noi va TP. H6
Chi Minh véi trwdng hop day tai (100% tai) va non tai tich hop - IPLV. Ta thdy chénh léch két
qué téi gan 100% dbi véi may chay & Ha Noi va chénh léch két qua téi 11,3% khi so sanh gitra
Ha N6i va TP. H6 Chi Minh. Két qua tinh toan thé hién & bang 14 nhu sau:

Bang 14. Tinh toan so sanh tiéu thy dién cia may lanh 730 RT (2567 kW)

" ) A is A Theo khi hdu
TT Thdng s6 Theo khi hau Ha Néi TP. H& Chi Minh
1 | IPLV, kW/ kW 0.015*A+0.388*B+0.597*C = | 0.013*A+0.694*B+0.293*C =
9,83 8,72
2 | Céng suét lanh, kw 2567 2567
Thoi gian van hanh, h/nam 3400 3400
4 | bién tiéu thu theo 100% 2567 * 3400/5,29 = 2567 * 3400/5,29 =
tai, kWh 1.649.868,00 1.649.868,00
5 | Dién tiéu thu theo IPLV, 2567 * 3400/9,83 = 2567 * 3400/8,72 =
kKWh 887.874,00 1.000.894,00

6. Két luan va kién nghi

Tinh toan lwong dién tiéu thu phai ké téi chi sd non tai tich hop - IPLV vi chénh léch két
qué gira non tai va day tai rat Ion. Bai bao da nghién ctru xac dinh cac hé s cho cong thirc
tinh toan chi sé non tai tich hop tai mot sé dia phwong & Viét Nam (Ha Noi, BDa Nang, thanh
phd H6 Chi Minh).
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V&i méi viing khac nhau thi cac hé sb trong cong thire tinh tri sé IPLV sé khac nhau.

Két qua can dwoc tiép tuc nghién clru trén pham vi toan qudc dé cé thé dwa ra théng sb
tinh toan chinh xac cho cac nhédm va céc ving cu thé.
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