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TIET KIEM NANG LUQNG CUA MAY PIEU HOA KHONG KHI
PGS. TS. Nguyén Piic Loi

1. COP va ¥ nghia ciia COP trong tiét kiém ning lwong

COP 1a hé s6 hiéu qua niang luong (Coefficient Of Performance) twong duong
v6i hé s6 lanh € va ca hé sb nhiét ¢ trong cdc gido trinh k¥ thuat lanh cua Viét nam. Dé
phan biét hé sb lanh va hé sb6 nhiét cia bom nhiét nguoi ta dung thém ki hiéu chan
cooling 12 lanh va heating 12 nhiét hay sudi 4m.

COPoiing = (Nang suat lanh hiru ich thu duoc & dan bay hoi Q,)/(Pi¢n nang tiéu tdn

N), kW/kW; (1)
COPheyiing = COPooiing + 1 = (Nang suét nhiét hiru ich thu dugc ¢ dan ngung)/(Pién
nang tiéu tén), KW/KW. (2) (Tai li€éu

Anh M¥ hay diing tdn lanh RT/kW).

COP cho trong céc catalog 13 hé s6 hiéu qua khi mdy van hanh & 100% tai. COP
cia mot may lanh hodc mot mdy PHKK cang cao thi méy tiét kiém nang luong cang
nhiéu. Thuong st dung COP tiéu chuan dé so sanh. Nghia 12 dbi v6i hé thdng lanh 1
cAp thi nhiét d6 bay hoi 1a -15°C, nhiét do ngung tu 1a +30°C; Hé thong lanh 2 cip
tuong tng 1a -35°C va +35°C; va hé théng PHKK giai nhiét gié 1a nhiét d6 trong nha
+27°C va ngoai troi 1a +35°C. Luu y: COP dbi khi con dugc ki hiéu 1a EER (Energy
Efficiency Ratio) hoac CER (Cooling Efficiency Ratio) véi don vi 1a Btu/h/W.

2. PIC va cach tinh % tiét kiém dién ning
PIC (Power input per Capacity - Cong suat tiéu thy trén nang suat lanh) 1a chi s6
tiéu thu dién va duoc tinh theo bi€u thirc sau:
PIC=N/Q,=1/COP 3)
C6 thé tinh % tiét kiém dién ning tiéu thy gitta 2 mdy c6 chi s6 tiéu thu dién ning €
khéc nhau theo biéu thirc sau:

€=(PIC,-PIC,)/PIC, 4)
Do PIC = 1/COP nén ciing c6 thé tinh € theo biéu thirc:
€=(COP,-COP,)/COP, 5)

Vi du 1: M4y diéu hoa khong khi VRVIII 18HP c¢6 COP = 2,99 kW/kW va mdy

VRVIII 8HP c6 COP = 4,27 kW/kW. Hoi may 8HP ti¢t kiém dugc bao nhiéu phan

tram dién nang so v&i mdy 18HP?

Gidi: COP; =2.99, COP, =4,27. Thay céc gia tri vao biéu thire (5) duoc:
€=(4,27-2,99)/4,27. 100% = 30%.

Tra 1oi: Khi sir dung may 8HP s& tiét kiém duoc khoang 30% so voi may 18HP.



3. IPLV va ¥ nghia ciia IPLV trong tiét ki¢ém niing lwong

IPLV (Integrated Part Load Value) la gia tri van hanh non tai tich hgp. Ching t6i
dé nghi goi IPLV 1a hé s6 non tai hodc hé s6 tich hop.

Theo thdng ké ctia ARI (Air Conditioning and Refrigeration Institute) ctia My thi
& My cdc h¢ thong DPHKK thyc té chi van hanh 1% thoi gian trong nim & 100% tai,
con 99% la van hanh & ché d0 non tai, cu thé 42% thoi gian chay ¢ 75% tai, 45% thoi
gian chay & 50% tai va 12% thoi gian chay & 25% tai. Chinh vi vdy tiéu chuan ARI
550/590 quy dinh 1dy IPLV lam tiéu chuan d4nh gi4 hiéu qua ning luong ciia hé thong
lanh va PHKK thay cho COP. IPLV dugc tinh nhu sau:

IPLV=0,01A+0,42B+0,45C+0,12D, kW/kW hoac RT/kW. 6)
trong d6 A,B,C,D 1a COP ¢ 100%, 75%, 50% va 25% tai.

Ngudi ta con tinh IPLV theo chi s6 dién tiéu thu PIC (Power Input per Capacity)
don vi kW dién tiéu tbn /kW nang suét lanh (hodc kW/RT) nhu sau:

1
IPLV=" 001 042 045 012 kW/kW(hoickW/TR) (7
+ + +
A B C D

trong d6 A,B,C,D 1a chi s6 dién tiéu thy PIC & 100%, 75%, 50% va 25% tai.

Nhu vay, IPLV c6 thé 1a COP giam tai lai cling c6 thé 1a PIC giam tai. Chinh vi
vy, can phai Iuu ¥ khi tra dit liéu tir catalog vé ban chét cling nhu don vi cta IPLV.

Ciing theo ARI550/590 thi cdc h¢ s6 ctia A,B,C,D la khdc nhau ddi véi diéu kién
thoi tiét khac nhau va loai cong trinh khac nhau. Dé don gian hé so tinh ARI chi chia
ra 4 nhém hé sé nhu sau: V& thoi tiét ARI chia ra viing ¢6 nhiét d0 ngoai trdi biang va
cao hon -17,8°C (0°F) va viing c6 nhiét ¢ ngoai trdi bang va cao hon 12,8°C (55°F).
Vé loai cong trinh ARI chia ra cong trinh chi hoat dong trong gid hanh chinh (lam viéc
5 ngay 1 tudn va 8 gio mdi ngay) va loai cong trinh hoat dong lién tuc (7 ngay 1 tuan
va 24 gio mdi ngay). Nhiét do ngoai troi khong bao gio xudng dén -17,8°C nén dbi véi
Viét nam chi can diing 2 nhém hé s6 cho 2 loai cong trinh chay theo gio hanh chinh va
chay lién tyc nhu sau:

- Chay theo gio hanh chinh nhu cong s6...: IPLV=0,018A+0,501B+0,481C+0D;

- Chay lién tyc nhu khach san...: IPLV=0,012A+0,423B+0,565D+0C.

Luu y: IPLV d6i khi con duogc ki hi¢u 1a SEER (Seasonal Energy Efficiency
Ratio) vo6i don vi 1a Btu/h/W.

4. Céc nhan t6 anh huwéng dén COP



Hé s6 hiéu qua nang lwong COP phu thudc vao rat nhiéu yéu t6 khac nhau nhu:
- Do hoan thién ctia may nén,
- P twong thich giita cic thiét bi trong hé thong lanh nhu mdy nén, dan ngung, dan
bay hoi, van ti€t luu, duong ong, céc thiét bi phu...
- Cong nghé va vat liéu moi (ndy nén bién tan, van tiét luu dién ttr, céc thiét bi tu dong
hoa hién dai...)
- Piéu kién lip dat ding tiéu chuan (1ap dat, hdt chan khong, nap dau, nap ga ding tiéu
chuan...)
- Piéu kién van hanh hop ly.
- Pic biét, COP phu thudc rat nhiéu vao nhiét dd ngung tu va nhiét d6 bay hoi. Pudng
cong mo td COP = f(t,,t,) 1a 1 trong 4 duong dac tinh cia mdy nén Q.= f(ty,t,); Ne =
f(te.to); € = f(tety) va I = f(t,t,). Sau day s€ gidi thiu vé su phu thudc dé (xem hinh
1.1).
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Hinh 1. C4c duong déc tinh ctia mdy nén

5. COP phu thugc vao nhiét d§ ngung tu

Nhu hinh 1 da gi6i thiéu, ning suat lanh ctia may nén lanh khong phai khong doi
ma ludn thay ddi theo nhiét d6 ngung tu va nhiét do bay hoi. Ning suét lanh ting va
cong tiéu ton giam khi nhiét 46 ngung tu giam. Nhu vy giam duoc dén 2 lan do giam
theo nhiét do ngung tu giam va giam do ning suét lanh ting. Hinh 2 gi6i thiéu sy phu
thuc ciia nang suat lanh riéng khdi luong qo, kJ/kg, va cong nén riéng 1, ki/kg, khi
nhiét d6 ngung ty thay d6i voi COP = /1.
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Hinh 2. Sy phu thudc cia q, va 1 vao nhiét d§ ngung tu

C6 thé tinh nhanh gan ding nho biéu thirc tinh COP cta chu trinh Carnot nhu
sau:

COP=To/(Tx-T,) (8)

Gia st mdy lanh hoat dong & ché do tiéu chuén nén nhiét do bay hoi la T, = 273-
15= 258K, nhiét d6 ngung tu la Ty = 273+30 = 303K, hi¢u nhiét do la 30 - (-15) =
45K. Thay vao biéu thiic (3.50 dugc hé s6 hiéu qua ning lugng & ché d6 van hanh tiéu
chuan 1a:

COP.=258/45 =5,73.

Gia sir nhiét 6 bay hoi khong ddi, nhung nhiét d6 ngung tu giam xudng 1K thi
COP s¢ la:

COP, = 258/44 = 5,86.

Nhu vay khi nhiét do ngung ty giam xudng 1K thi COP di tang thém (5,86-
5,73)/5,73 = 2,27%, ddng nghia véi viéc dién nang tiéu tén giam duoc 2,27%. Tir két
luén trén, dé tiét kiém dién nang tiéu thu can phai ha nhiét 0 ngung tu xuéng dén mirc
thap nhét c6 thé duoc nhur:

Péi voi dan giai nhiét gié:
- Chon dan ngung tu c6 du dién tich trao d6i nhiét, kiém tra dién tich TN, néu thiéu
phai bd sung hodc thay dan khéc.
- Pinh ky v¢ sinh dan ngung tuy,
- Loai bo cdc tré ngai ¢ 16i ra va 16i vao cua ludng gi6 giai nhiét, dam bao ludng gié
giai nhiét phai hoan toan thong thodng, khong bi gié quan, khong dé dan hit phai gié
nong tir cadc dan ngung khéc,
- Chon vi tri 13p dan phit hop, khong bi 4nh ning mat trdi chiéu vao, khong bi anh
hudng ciia cdc ngudn nhiét,khong 1ip gan bép, khong ldp gan cdc ngudn khi thai doc
hai, an mon, khong bi bi gié, khong lap ngugc chidu gié vi khi c6 gié quat s& bi giam
luu lugng...



- Thuong xuyén kiém tra quat va luu lugng gié cia quat.

Péi voi binh ngung giai nhiét nwéc:
- Chon dan ngung tu ¢ du dién tich trao d6i nhiét, , kiém tra dién tich TDN, néu thiéu
phai bd sung hodc thay dan khéc.
- Pinh ky v¢é sinh 6ng trao ddi nhiét cua binh ngung tu,
- Pinh ki kiém tra bom va lru lugng nude qua bom cho binh ngung va thdp giai nhiét,
- Kiém tra khi khong ngung trong hé thong, xa khi khong ngung néu can, dic biét ddi
v6oi may lanh amodniac phai xa khi khong ngung dinh ki,
- Kiém tra, vé sinh thdp gidi nhiét, bom quat thdp gidi nhiét, khoi dém va chit luong
nudc giai nhiét...
- Kiém tra va x4 dau, xa 16ng cho binh ngung dé cdc dng trao doi nhiét khong bi ngap
trong long...

6. COP phu thugc vao nhiét dg bay hoi

Theo hinh 1 ning suit lanh cia mdy lanh ciing ting khi nhiét d6 bay hoi ting.
Hinh 3 gidi thi¢u su phu thudc cuia nang suét lanh riéng q, va cong nén I vao nhiét do
bay hoi voi COP = q,/1 .

Hinh 3. Sy phu thudc cta q, va 1 vao nhiét dg bay hoi

Tuong ty nhu trén, ¢ ddy ching ta s& tinh gan ding sy ting cia COP khi nhiét d6
bay hoi tang 1&€n 1K nho biéu thire (1.8). Nhiét do bay hoi tdng 1K nghia 1a To = 259K
va hiéu nhiét do s€ 1a 30- (-14) =44K. Vay:

COP, = 259/ 44=5,89.

Nhu vay, khi nhi¢t do bay hoi tang 1€n 1K thi COP tang thém (5,89-5,73)/5,73 =

2,79%, d@)ng nghia vdi viée dién ndng ti€u ton gidm dugc 2,79%.



Nhin xét: Tiét kiém ning lwong khi ting nhi¢t d9 bay hoi 1én 1K cao hon
khi giam nhiét d ngung tu xuéng 1K. Vi vy ting nhiét do bay hoi dé tiét kiém
nang luwgng c6 y nghia hon khi giam nhiét d¢ ngung tu. Chinh vi vay, hiéu nhiét
dd trao doi nhiét cho thiét bi bay hoi (At, = 8+10K) thuong thiap hon ciia thiét bi
ngung tu (At, = 13+17K) ddi v6i may diéu hoa khong khi.

Pé tiét kiém nang lwong can phai nang nhiét d6 bay hoi 1én dén mirc cao nhét c6
thé duogc nhu:

Péi v6i dan bay hoi 1am lanh khéong khi truec tiép:

- Chon dan bay hoi c¢6 di dién tich trao dbi nhiét, , kiém tra dién tich TDN, néu thiéu
phai bo sung hodc thay dan khéc.

- Binh ky v¢€ sinh dan bay hoi,

- Pinh ki x4 bang cho dan bay hoi hodc ty dong x4 bang hiéu qua theo nhu cau,

- Pinh ki kiém tra su van hanh cta quat va luu luong gié.

Poi véi binh bay hoi 1am lanh chit tai lanh:
- Chon binh bay hoi c6 du dién tich trao doi nhiét, kiém tra dién tich TPN, néu thiéu
phai b sung hodc thay dan khic,
- Pinh ki vé sinh binh bay hoi, kiém tra sy & ddu, xa va thdi sach dau néu can boi vi
mang dau 12 16p can trd trao ddi nhiét 1am tang hiéu nhiét d6 trao d6i nhiét, 1am ting
tiéu ton dién ning.
- Pinh ki kiém tra bom chét tai lanh va luu lugng chét tai lanh qua bom. Luu lugng
gidm s€ lam tang hi€u nhiét dg trao dbi nhiét va lam tang ti€u tén dién nang.
- Pbi véi binh bay hoi kiéu ngap 10ng, can diéu chinh ding muc 16ng yéu cau. Mirc
16ng cao 1am ting nguy co va dap thuy lyc, mirc 16ng thap lam giam kha nang trao doi
nhiét ciia binh dan dén ting dién ning tiéu ton.

7. COP va IPLV ciia cdc h¢ thong lanh gidi nhiét gié, dan bay hoi true tiép

Dbi vai cdc hé thong nay COP va IPLV cho trong catalog 1a twong dbi chudn xédc
v6i COP va IPLV thuc ciia hé thong sau khi da 1ap dat vi hau nhu tit ca cdc thiét bi
tiéu thu dién ning da duoc tinh dén khi thtr nghiém trong phong ning luong ké
calorimet.

8. COP va IPLV cia hé chiller

Dbi v6i hé théng chiller giai nhiét nudc, trong catalog cua chiller thudng chi cé
COP va IPLV ciia chiller nén khi tinh todn COP va IPLV thyc ciia hé théng ta phai
tinh dén céc thiét bi tiéu ton dién ning khic nhu bom nudc lanh, bom nudc giai nhiét,
quat cua thap gidi nhiét cling nhu quat cic dan lanh...



Dbi vai hé thong chiller giai nhiét gid thi chi can tinh dén bom nuéc lanh va quat
dan lanh vi hé théng nay khong c6 bom nudc giai nhiét va quat thap giai nhiét.

9. Vi du so sanh COP va IPLV cho hé VRYV va hé¢ chiller cho 1 toa nha ¢ Ha ni
a) Diéu ki¢n dé so sanh COP va IPLV

Dé c6 thé so sanh, danh gid cong bang dugc COP va IPLV giita cdc hé thong
PHKK, nguoi ta phai 4n dinh mot diéu kién van hanh chung cho tit ca cdc hé thong
tham gia ddnh gid hiéu qua nang luong. Truong hop khé ¢ diéu kién van hanh chung,
vi du mdy thi giai nhiét gi6, mdy thi giai nhiét nudc, mdy thi lam lanh nude, may thi
1am lanh khong khi tryc tiép thi van phai quy vé mat bang thir nghiém chung nhu nhiét
d6 ngoai troi kho 35°C, udt 24°C, nhiét do trong nha kho 27°C, uét 19°C rdi tir d6 suy
ra céc diéu kién van hanh cua timg mdy. Bang 1 gidi thiéu cdc diéu kién tiéu chuan
ciia ARI 550/590. Do hau hét cdc nha san xuat trén thé giéi déu chap nhan va thir
nghiém cdc thiét bi mdy méc cua minh theo tiéu chuan ARI nén rat thuan loi khi st
dung cic s6 liéu tir catalog dé so sdnh vi khong can phai tinh todn hiéu chinh, ngay ca
khi da 1am tron nhiét do khi chuyén tir °F sang °C.
Bang 1. Céc diéu kién tiéu chuan ciia ARI dé so sanh COP ciia cdc hé thong PHKK

Nhiét do dé tinh IPLV Tinh tir °F Lay tron theo °C
Binh bay hoi

100% tai, nhiét d6 nudc lanh ra (LWT) 6,7°C 7°C
0% tai, LWT 6,7°C 7°C
luu lugng 0,043 1/s/kW

Binh ngung gidi nhiét nudc

100% tai, nhiét d6 nudc vao (EWT) 29,4°C 30°C
75% tai, EWT 23,9°C 24°C
50% tai, EWT 18,3°C 18°C
25% tai, EWT 18,3°C 18°C
luu lugng 0,054 I/s/lkW

Dan ngung giai nhiét gié

100% tai, nhiét d6 kho vao (EDB) 35,0°C 35°C
75% tai, EDB 26,7°C 27°C
50% tai, EDB 18,3°C 18°C
25% tai, EDB 12,8°C 13°C

Can ctr vao bang 1 ciing nhu chuan nhiét 6 trong nha kho 27°C, uét 19°C ¢6 thé
tién hanh tinh todn dé so sanh COP ciing nhu IPLV ctia 2 hé chiller va VRV.




b) Gi6i thiéu cong trinh lam vi du tinh COP va IPLV
D6 1a cong trinh toa nha thap ddi 27 ting & My Dinh Ha Noi (xem hinh 4.).

Hinh 4. Toa nha thap d6i & My Dinh Ha ndi

Thdp A va B (2 thdp) ctia toa nha déu c6 chiéu cao 27 tang, khbi C c6 8 tang 1a
khu ndi giita thdp A va B. Tang 1, 2 cua thdp A va B ding dé cho thué kinh doanh
dich vu. Tang 3 dén 27 cta ca 2 thap A va B (trir ting 18 cua thdp A va tang 17 cia
thdp B 1a ting dich vu) sir dung 1am vin phong lam viéc. Toan bo khéi C diing 1am vin
phong hoi nghi, hoi thao, nha hang. Hai tang ham diing 1am gara véi strc chita 618 xe 6
t6 va 268 xe mdy. Tong dién tich xdy dung 76.790m2. Tong dién tich diéu hoa
40.637m2. Tong ning suét lanh yéu cau la 10.800kW.

¢) COP va IPLV cua hé VRV
Phuong an st dung hé diéu hoa VRVIII ¢6 mdt sd dic tinh co ban sau:
- VRVIII bom nhiét hai chiéu néng lanh, moi chat R410A
- Tong cong suat dan néng 3856HP (2836kW) véi 105 to dan néng
- Tong nang suat lanh danh dinh theo ARI 12 10.620 kW
- Str dung thiét bi thong gi6é thu hoi nhiét HRV dé cap gié tuoi.
- Hiéu chinh ning suat lanh theo chiéu dai dudng dng ga, chénh léch do cao giita dan
néng va dan lanh ciling nhu theo ti I¢ két noi theo biéu thirc (5.9) tai liéu [1] dugc hé so
hi€u chinh gan bang 1 nén ndng suat lanh thyc van la 10.620 kW. Do d6 COP thuc ¢
100 tai lay ding bang COP cho trong catalog k¥ thuat:
- H¢ VRVIII thong thuong COP = 3,17 kW/kW
- H¢ VRVIII higu suét cao COP = 4,27 kW/kW.
Tinh IPLV

Mudn tinh duge IPLV phai biét duoc COP chay non tai & 75%, 50% va 25%.
Theo catalog k¥ thuat cia Daikin, c6 thé tinh dugc COP & 100%, 90%, 80%, 70%,



60% va 50% theo diéu kién ngoai nha tir 10 dén 39°C, trong nha 27°C, u6t 19°C nho
hai gi4 tri ndng suat lanh tong TC va dién nang tiéu thy PL. O day lay t6 16HP lam dai
dién. Theo tiéu chuan ARIL, tinh COP & 75% tir nhiét do ngoai nha 27°C ( ndi suy tur
80% va 70%); tinh COP 50% tuir nhiét d ngoai nha 18°C va COP 25% ¢ 13°C. Vi
Daikin khong cho sé liéu & 25% tai nén phai lay gan diing theo [6] 12 COP 25% tai
bang COP 80% tai. Céc két qua duoc gidi thiéu trén bang 2.

Bang 2. COP cia hé VRVIII thudng va hiéu suat cao

VRV III thudng VRV III hiéu suit cao
3,17 4,27
. 4,64 6,26
COP & 100% tai
5,84 7,84
4,53 6,10
IPLV tinh theo (3) 5,15 6,93

d) COP va IPLYV cua h¢ Chiller gidi nhiét nwéc

Giai phép cong nghé cua hé thong Chiller giai nhiét nudc nay nhu sau:

Hé thong nay diing 3 Chiller giai nhiét nuéc mdy nén li tAm ga R123 nang suat
lanh 1a 3516 kW (1000 RT) moi may. Tong nang suat lanh cua 3 may 1a:10.548kW.
Do thi€u lanh nén phai bo tri thém 01 chiller giai nhi¢t gi6é, mdy nén truc vit ga R134
ning suét lanh 302,4kW (86RT).

Theo catalog cua nha ché tao, chiller 1i tdm khong bién tan c¢6 COP =
6,31kW/kW; TPLV = 0,472kW/RT con chiller tryc vit gidi nhiét gi6 c6 COP =
2,57kW/kW. Vi¢c sudi am mua dong do mot ndi hoi dun nudc néng bang dau DO,
cong suat 2000kW dam nhan.

Tong ning suét lanh 1a Qy = 10.850kW. Cong suat dong co lap dit cho chiller li
tam 12 621kW nhung tor COP = 6,31 ta tinh dugc cong nén hitu ich Ne = Qy/COP =
557,2kW. Chiller gidi nhiét gi6 c6 Ne = 118kW.

- Cap gi6 tuoi bang quat thong gié binh thuong.

Cic thiét bi khic ctia hé chiller gom:

- Tong cong sudt bom nudc lanh: 410kW ( so cap 3 x 45kW + thi cip 4 x 65kW+
bom nudc lanh cho chiller gidi nhiét gié 15kW).

- Toéng cong suat quat dan lanh la: 325,026 kW (4AHUx11kW+42FCUx453W+
471FCUx394W+ 396FCUx193W)

- Tong cong suat ba bom nudc giai nhiét:240kW( 3 x 75kW+01 bom cap 15 kW)

- Tong cong suat quat thap giai nhiét 1a 3.22kW=66kW




- Ghi chid: ¢ diy chua tinh dén bom nudc bd sung, bom xtr 1y nude, bom nudc loc,
bom nudc phong mdy chi st dung dinh ky.

Do phong Calorimet do COP cua Chiller li tim chi do ning suat lanh tir dong
nude lanh vao 12°C va ra 7°C tr binh bay hoi véi dién ti€u thy cua chiller nén COP =
6,31 chua phai 12 COP thuc cta hé théng. Mudn tinh dugc COP thyc ciia hé thong ta
phai tinh dugc ning sudt lanh tai phong diéu hoa nghia 1a phai tinh dwgc ning sut
lanh tinh va dién tiéu thu bo sung tur cc thiét bj khac cua hé théng nhu bom quat.
Ning suat lanh tinh bang ning sudt lanh 1y thuyét trir di cong suat bom nudc lanh va
cong suat ctia cdc quat dan lanh. Con cdng sudt bod sung 1a cong sudt cla tit ca cdc
thiét bi nhu bom quat céc loai. COP thyuc cua hé théng ¢6 thé duoc tinh gﬁn ding theo
biéu thirc sau:

Qo — (N; + Ny)
Ne + N; + Ny + N3 + Ny

COP, =

Ne — Cong suét may nén: (3 x 557,2) + 118 = 1789,6kW
N, — Tong cong suat bom nuéc lanh: 410kW.

N, — Toéng cong suét ctia dan lanh AHU va FCU = 325kW
N; — Tong cong suat bom nudc giai nhiét = 240kW

N, — Tong cong suét quat thap giai nhiét = 66kW

10.850 — (410 + 325)
COP; = = 3,57TkW/kW
1789,6 + 410 + 325 + 240 + 66

Theo Catalog: IPLV = 1/0,472 = 2,1186RT/kW = 7,449kW/kW. Day cling la gid
tri 1y thuyét. C6 thé tinh todn gan ding gia tri thuc theo ti 1€ gidam COP ¢ 100% tur 6,31
xudng 3,57 s€ dugc IPLV, = 4,21kW/kW.

Bang 3 gi6i thiéu két qua tinh va so sanh COP va IPLV giita hé chiller va VRV,

Bang 3. So sanh COP va IPLV cia h¢ VRVIII va h¢ chiller

Hé s6 Chiller li tam | VRV III thuong VRV III hi¢u
suét cao
COP ¢ 100% tai 3,57 3,17 4,27
kW/kW 4,21 5,15 6,93
IPLV
So sainh HQNL 100% 122% 165%
kW/kW 0,238 0,194 0,144
PIC So sanh 100% 82% 61%
% tiét kiém dién 0% 18% 39%

e) Két luin
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- Chiller li tim khong bién tan c¢6 COP Ii thuyét 1a 6,31 nhung COP thyc cia ca
hé théng chi con 3,57 giam gan mot nira.

- Theo bang 3, du VRV III thuong c6 COP nhé hon hé Chiller 1i tim (3,17 va
3,57) nhung nh¢ ¢6 bién tan, nén IPLV cua VRV III thuong vin cao hon hé Chiller
dén 22%, tiét kiém dién nang toi 18%.

- Hé VRV III hiéu suat cao ¢6 COP 16n hon hé Chiller (4,27 va 3,57), va cling
nhd ¢6 bién tan IPLV cao gip rudi hé Chiller, hiéu qua ning luong cao hon t6i 65% va
tiét kiém dién nang t&i 39% so voi hé chiller.

- Theo [2] thi HRV c6 thé tiét kiém duoc 9 dén 13% ning suét lanh tuy theo cong
trinh. Néu tinh ca hiéu qua ning lwong do hé théng thong gié thu hoi nhiét HRV mang
lai thi cac hé VRV c6 kha néang tiét kiém nang luong cao hon nira.

Tt céc phan tich trén c6 thé ridt ra két luan 1a hé VRV hiéu suit cao c6 thé tiét
kiém duoc ning lugng tir 30% dén 50% so véi hé chiller khong bién tan.
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