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SO SANH HE SO HIEU QUA NANG LUONG (COP) _
VA GIA TRI NON TAI TiCH HOP (IPLV) CUA HE DIEU HOA

neutnciu  KHONG KHI VRV VA CHILLER 0 MOT TOA NHA TAI HA NOI

PGS. TS. Nguyén Buc Loi

Bal bdo gid thiéu cac tinh todn COP va IPLV cua hé diéu hoa khong khi VRV
va hé Chiller Ii tam gidi nhiét nuge cta mot cong trinh thap doi 27 tang tai Ha Noi
vOi két lugn hé VRV lil higu suéat cao co thé tiét kiém tu 30-50% néng luong so voi

he Chiller.

1. BAT VAN DE

Quy chudn xay dung Viét Nam QCXDVN
09:2006 vé cac cang trinh xay dung sl dung
nang luong cb hiéu qua quy dinh phai s dung
hé s& IPLV thay cho hé s& COP dé danh gid
kha nang tiét kiém nang lugng cia hé théng
diéu hoa khong khi (DHKK) trong cac toa nha
Vay COPvalIPLV la gi 7.

a) COP (Coefficient of Performance) 4 hé s&
hiéu qué nang Iudng tudng duong vai hé s6 lanh
& doi véi may lanh va hé sd nhiét ¢ 4ol véi bom
nhiét trong cac giao trinh ky thuat lanh.
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Bi&n nang iéu 1on
(Téi 8y Anh My hay dting don vi 4 tén lanh TRAW)

COP cho trong céc catalog k§ thuat la COP khi
may lanh hoae bom nhiét chay @ 100% tai (day tal).

b) IPLV (Integrated Part Load Value) ddi khi
con gol 18 NPLV (Non - standard Part Load
Value) la gia trl non tai tich hop hay gia tri non
14l khong tiéu chudn, Chiing toi dé nghj gol
IPLV |a Hé s& chay non tal,

Theo théing ké cla ARI thi cac hé théng
DHKK thuc té chi chay 1% thdl gian trong nam
& 100% tal con 99% thai gian 1a chay non i, cu
thé 42% thol gian chay d 75% tal, 45% thai gian
chay & 50% 1ai va 12% thdi glan chay & 25% tal.
Chinh vi vay tiéu chudn ARI 550/580 quy dinh
|&y IPLV Iam tiéu chudn danh gia hiéu qua nang
[uong cla mot hé théng BHKK. IPLV duge tinh
cho ca 4 nhém cdng trinh nhy sauw:

IPLV = 0,01A + 0,428 + 0.45C + 0,120,
KW/KW (hoac TR/KW) (3),

Trong d6 A, B, C, D lan lugt 1a COP 4 100%.
75%, 50% va 25% tai. Cac hé s8 & Chau Au 1an
gt 1a 0,03: 0,33, 0,41 va 0,23,

Déi val cong trinh diéu hoa chay 12h/ ngay, 5
ngay / tudn, nhiét dd ngoai nha > 12,8°C (phl
hop vdi toa nha cong sa tal Ha Noi) thi cac hé
s& 1an luot 1a 0,018; 0,501, 0,481 va 0,000,

NEu tinh [PLV theo chi s6 dién tiéu thu PIC thi:

- |
IPLY = 551 042 035 042"
e e
A B (23 D
KW/KW (hodc KW/TR)  (4)

Trong do.

A, B, C, D lan luot 1a PIC & 100%, 75%, 50%
va 25% tai,

PIC (Power Input per Capacity) la chi s tiéu
thy dién nang cho mot don vi nang sudt lanh
(hoac nhiét).

1

PIC= coP KWW

Nh vay IPLV cé thé [a COP lal ciing co thé
14 PIC nén can Iuu y khi sir dung cac gia tri nay
1f catalog. Né cé thé phan biét rat dé dang khi
mang ddn vi TRKW hoac kW/TR nhung khé
phan biét hon khi mang don vi KW/KW.
2. G101 THIEU CONG TRINH LAM Vi DU TiNK COP VA IPLV

D6 Ia cong trinh toa nha thap @i 27 tng & My
Dinh Ha Nol. Thap A va B (2 thap) clia toa nha
b chidu cao 27 ting, khdi C ¢6 8 tang 1a khu ndi
giifa thap A va B. Tang 1, 2 clia thap A va B ding
@8 cho thué kinh doanh dich vii. Tang 3 dén 27
clia c& 2 thap A va B (1 ting 18 cla thap A va
ting 17 ctia thap B la tang dich vu) st dung lam
van phong lam viéc. Toan bd kh&i C dung lam van
phong hai nghi, hoi thao nha hang.
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Hal tang ham dung lam gara vdi sic chifa
618 xe 6 16 va 268 xe may.

Nang suét lanh yéu cau tinh toan duge & diéu
kién diéu hoa cdp 3 & Ha Noi. t, = 35,1°C
o= 57,2% la 10.800kW,

3. COP VA IPLV CUA HE VRV

3.1. MG ta giai phdp hé théng VRV

Hé thdng VRV |1l 2 chiéu bom nhiét, mal chat
R410A gébm 105 16 dan néng. Téng ecéng
3856HP (tuong duong 2836kW). Téng ning
sult lanh danh dinh 10.620kW. Cap gid tuai
bang hé théng thong gié thu héi nhiét HRV.

3.2. Cach tinh COP va IPLV cua hé théng
VRV

Giéng nhu may diéu hoa clfa s& hoac may
didu hoad 2 cum, may diéu hoa VRV dudc do
ki€ém nang suat lanh va dién nang tiéu thy bang
Calorimet (nang Iugng k&) nén nang sudt lanh 4
day la nang suét lanh tinh va dién nang tiéu tén
la dién nang tiéu ton thie cho hé théng. Nhung
vi khi 13p dat Calorimet dé thir nghiém, chiéu
cao chénh léch gitta dan nong va dan lanh 1a
0Om va chiéu dal dudng éng ga tuong duong chi
cb 7,5m va ty 1é két ndi la 100%. Khi idp dat &
cong trinh ta phai higu chinh lal Q, cho phu hop.
Thuc € céng trinh, dd6 cao chénh léch trung
binh la 30m, chiéu dal dudng 6ng ga la 50m va
ti 1& két ndi la 11.542kW dan lanh/10.620kW
dan néng = 1,087. Nang suét lanh thic Qo, tinh
theo cac hé sd hiéu chinh theo biéu thirc 5.9 tai
fiéu [1) vol nang sudt lanh tiéu chudn,

Qonfao ‘-'Qn“-“'-uy.u-’-a‘

iz, — hé s6 hiéu chinh theo nhiét d6 ngoai
nha: e, = 1.0 vil, = 35,1 = 35°C tiéu chudn.

; — hé s6 hiéu chinh theo nhiét dé trong nha
(27°CI27°C); , = 1,0

a, — hé s6 hiéu chinh theo chiéu dal duong
6ng ga va chénh léch dd cao

gitta 2 dan | u, = 0,98,

@, - hé $6 hiéu chinh theo ty 1& két ndi u, = 1,02

Vay Qu = Qu,

COP cta VRV |l théng thudng theo catalog
bang 3,17 va COP cla VRVII hiéu suat cao
theo catalog |a 4,27. v

Tuy nhién, vi sif dung théng gié thu hol nhiét
HRV nén nang suat lanh tiét kiem dugc theo (8]
1&n dén 9 = 13%. & day 1ay 10% ta s& c& COP loai
thudng dat 3,49 va loai hiéu suat cao dat 4,70.

Tinh IPLV

Mudn tinh dugce IPLV phai biét duoc COP chay
non tal 8 75%, 50%, va 25%. Theo (6] COP &
100, 75, 50 va& 25% 1ai cla hé VRVIII hidu suat
cao 1an luot 1a 4,27, 4,76; 5,28 va 4,64,

Vay: IPLV=10,01.4,27 + 0,42 . 4,76 + 0,45 .
528+0,12 464=497.

Tinh tuong v IPLV cho VRVIII théng thudng
la 3,69 theo ty 1&. Néu tinh ca HRV ta co twong
img 5,47 va 4,06.

4, COP VA IPLV CUA HE CHILLER GIAI NHIET NUGC

4.1. MG ta gial phap hé théng Chiller gidi
nhiét nuce

Giai phap nay dung 3 Chiller gial nhiét nuéc
may nén |l tam ga R123 nang suat lanh 1a 3516
kW (1000 RT) méi may. Téng nang suat lanh
clia 3 may |a:10,548kW. Do thigu lanh nén phal
bé tri thém 01 chiller giai nhiét gié, may nén true
vit ga R134 nang suat lanh 302 4kW (86RT).

Theo Catalog di kem chlller | tam <o
COP = B3TKW/KW,; IPLV = 0472kW/RT con
chiller truc vit gidi nhiét gié cé COP = 2,57KW/KW,
Vigc sudi @m mua dong do mét ndi hol dun nude
néng bang dau DO dam rihan.

Téng nang sual lanh la Q, = 10.850kW.
Cadng sudt dong cd iap dat cho chiller tuabin |a
B621kW nhung tir COP = 6,31 ta tinh dugc cong
nen hiu fch Ne = Q/COP = 557 2kW. Chiller
giai nhiét gi6 c6 Ne = 118kW,

Cac thiét bi khac clia hé chiller gém:

Ba bom nudc lanh so cap 3 x 45kW = 135kW.

B6n bam nudc lanh thir cap cb t8ng 260kW.

Bom nutc fanh cho chiller gidi nhigt gid 15KW.

Ba bam nuéc gial nhiét 3 x 75 = 225kW.

Mét bom nudic cap cho thap gial nhiét 15kW.

Ba quat thap giai nhiét 3 x 22kW = 66kW.

BSn AHU 4 x 11kW = 44kW

42 dan FCU x 453W = 19,026kW

471 FCU x 394W = 185,574kW

396 FOU x 193W = 76,428KW.

(& day chua tinh dén bom nudce b8 sung, bom
xU ly nude, bom nuée loc, bom nuée phong may
chi st dung dinh ky).

Do phong Calorimet da COP cla Chiller |i
tam chi do nang sudl lanh tir dong nudc lanh
vao 12°C va ra 7°C (it binh bay hai vai dién tiéu
thy cla chiller nén COP = 6,31 chua phai 13
COP thue clia hé thdng. Mudn tinh dugc COP
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thue cla hé thdng ta phai tinh duge nang suat
lanh tal phong diéu hoa nghia la phai tinh duge
nang sudt lanh tinh va dién tidu thu bd sung
cac thiét bl khac cla hé théng nhu bom quat.
Nang suét lanh tinh bang nang suat lanh 1y
thuyét trif di cong sudt bam nudce lanh va con
sudt clia cac quat dan lanh. Con cong suat bg
sung 1a cong suat cla tat cd cac thiét bl nhu
bom qual cac loal. COP thuc cla hé théng co
thé dugc tinh gén dung theo biéu thifc sau:
Qo - (N, * N
Ne +N,+ N, +N, +N,
Ne - Céng sudt may nén:
(3 x557,2) + 118 = 1789,6kW
N, - Téng cong suat bom nuée lanh:
135 + 260 + 15= 410kW.
N, - Téng cong sual clia dan lanh AHU va
FCU = 44 + 281,028 = 325kW
N, - Téng cong suat bom nudc gial nhiét
(3 x 75) + 15 = 240kW
N, - Téng cong suat quat thap gidi nhiét
3 x 22 = 66kW
10.850 — (410 + 325)
17806+ 410 + 325 + 240 + 66
Theo Catalog:
IPLV = 1/0,472 = 2,1186RT/KW = 7 ,449kW/KW.
Day cling la gia tri ly thuyét, Cé thé tinh toan
gan dung gia trj thuc theo ti 1& gidm COP &
100% 1 6,31 xudng 3,57 14 IPLV,= 4,21kW/KW.

5. KET LUAN

- COP thue 8 100% tai cda hé Chiller 1a 3,57
nhé hon COP ly thuyét 6,31 dén 45%.

- Néu tinh ca HRV I&p clng thi hé VRV chiller
cé COP xap xi véi hé VRV Il théng thuang 3,49
va 3,57 nhung kém hé VRV Il hiéu suat cao di
gan 32% (3,57 va 4,70).

- IPLV ctia hé chiller xap xi hé VRV |Il théng
thuong nhung cing kém hé VRV Il hiéu suét
cao tdi 30% (5,47 va 4,21). .

- K&t qua trén sai khac kha nhiéu vai ket luan
clia Sakamoto [5] la IPLV cla hé VRF hiéu suat
cao hon cla hé chiller 181 50% khi do dac thuc
té & 6 toa nha tai Tokyo nhu sau:

Toa nha van phong W cac 88m (19 tang)
dién tich 31.600m’

COP, =

COP, = =3 57KWIKW

Toa nha van phong X cao 195m (44 1ang)
dién tich 131.200m?

Toa nha van phong Y cao 175m (39 tang)
dién tich 119.500m*

Toa nha van phong Z cao 155m (33 lang)
dién tich 101.100m*

Toa nha thi chinh cao 49m (6 tdng) dién tich
30.600m*

Trung tam thuong mai dich vu dién tich
41.900m%

Tir cac phan tich trén c6 thé rit ra k&t luan 1a
hé VRV hiéu suét cao cb thé tiét kiem duoc
nang lugng tir 30 dén 50% (5] so vdi hé chiller.

Abstract:

The arlicle introduce the calculation of the COP
and IPLV of the VRV system and of the waler
cooled centrifugal chiller system at a 27 story twin
tower office bullding in Hanoi with the conclusion
that the high efficiency VRV system may reduce
Energy consumption from 30% fo 50% in
comparission with the chiller system.
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