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1.TONG QUAN THIET KE TIET KIEM NANG LUQONG

- Céc cong trinh xay dung hién dai quy md 16n khdng thé dua vao sir dung néu thiéu
su van hanh cua hé thong Co-Dién, trong d6 Piéu hoa khong khi-Thdng gié (PHKK-
TG) dem lai diéu kién séng an toan va tot hon cho ngudi str dung. Trong Bo tiéu chi
danh gia cong trinh xanh (CTX) cua Viét nam, tiéu chi Hiéu qua ning luong chiém
45% tong sé diém , trong d6 chu yéu 1a tiéu thu dién cua hé théng PHKK-TG.Theo s6
licu théng ké cua Sé cong thuong 2014, tiéu thy dién cua hé thong PHKK trong cac
tda nha hdn hop trén dia ban TP Ha noi tir 40-56 % va hé thong TG tir 2,6-6,9 % tong
tiéu thy dién toa nha [1] .

- Thiét ké tiét kiém nang lugng hé thong PHKK-TG c¢6 ¥ nghia rat quan trong va phai
duogc thao luan véi kién tric ngay trong giai doan thiét ké y tuong. Ky su Co-Dién
(M&E) phai dua ra cdng nghé tién tién phd hop voi dic diém va mic do dau tu cia
cong trinh dé c6 thé dem lai diéu kién song tét honvéi chi phi nang lwong thap nhat.

- Pé cai thién chat luong thiét ké M&E cho céc cong trinh xay dung quy mo Ién hién
nay, Bo xay dung can bé sung noi dung béo céo kiém toan niang lugng so bo cua don
vi doc trong phé duyét thiét ké co sé 1/500. Bong thoi sira doi quy dinh chua hop ly
trong QD S6 957/QD-BXD, 29/9/2009 vé chi phi thiét ké M&E chi dya trén phan xay
dung, trong khi giai phéap k¥ thuat céng nghé méi thuc sy dem lai gi tri cho ban thiét
ké lai nam ¢ phan thiét bi. Su bat hop 1y nay da khong thuc day cong tac thiét ké M&E
theo hudng nghién ciru sang tao, chii yéu 1a sao chép nhitng giai phap don gian .

- Theo quy trinh mai, thiét ké kién tric s& duoc hoan thién ngay tir ban dau theo dinh
hudng tiét kiém niang luong cta hé thong M&E, nho vay c6 thé dem lai sy hai hoa
giita kién tric va cong nghé, tao méi truong song xanh hon cho ngudi dan, day chinh
la quy trinh thiét ké thu dong (Passive design) co gié tri kién tric va hiéu qua ning
lugng trong cac Cong Trinh Xanh hi¢n nay.

- Phét trién xu huéng thiét ké tién tién noi trén, cac don vi thiét ké M&E can phai bd
sung céc kién thicc chuy@n nganh: Kién tric quy hoach, CTX, Sir dung va bién doi
nang luong, K¥ thuatbHKK-TG, Diéu khién ty dong ,..dé co thé dua ra giai phap thiét
ké séng tao phu hop vai tirng loai cong trinh, tranh tinh trang thiét ké don diéu chi sir
dung VRF nhu hién nay.

[1] —Béo céo tong kér “ Ho tro nang cao hiéu qud sir dung nang lirong trong cac toa nha trén
diaban TP Ha ngi “— So cong thuong TP Ha néi - 2014

2. NANG LUGNG SU DUNG TRONG CONG TRIiNH
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Nang luong sir dung trong hé théng Co-Dién cong trinh duoc chia lam hai loai:
- Pién ning 1a dang ning luong thir cip ,san xut tir cAc nguodn ning luong so cap (nhiét
nang , thuy nang , suc gid , buc xa mat troi ,..) trong nha may dién, turbine gid, Pin mat
troi,..dé cung cap cho céc thiét b tiéu thy dién : dong co dién may lanh , quat thdng gio,
binh dun nudc ndng dién, dén dién ,. ..
-Nhiét nang thu duoc khi dét than, dau ..,c6 thé st dung tryc tiép cho thiét bi dun nuéc
nong, may sy, may lanh hap thu,...

Vi vay, khi thyc hién kiém toan ning lugng cdng trinh c6 thé phai quy doi cac dang ning
lwong khac nhau vé tan dau twong duong TOE, Bang 1.

Bing 1. H¢ sé quy dbi giiva cdc dang ning lwong

Dang ning lwong Pon vi Hé so quy doi ra TOE
10°J/don vi TOE/don vi
Than m& , 25,69 0,619
Than coc 1 tan 27,68 0,725
Than bitum A 24,50 0,588
Than c&m 5,6 1 thn 20,75 0,5
3 . 1 tAn 41,87 0,99
Déu FO (dau néng ) 1000 it 39,01 0.94
3 1 tan 43,14 1,02
Dau DO 1000 Iit 37,2 0,88
Khi hoa long LPG Tén 46,1 1,09
Khi tu nhién (NG-1atm,200C) 10° m3 37,35%10° 900
Xang oto, Xe may Tan 444 1,05
(Gasoline) 1000 lit 35,1 0,83
San xuat Dién 3
(Nha may dién dot dau FO) 10%kwh 6.19 0.1543

Ghi ch(:TOE (Ton of Oil Equivalent) - Tan ddu twong dwong
1TOE =41,5GJ = 11.528 kWh ; 1kWh = 3 600 kJ = 860 kcal
Bang 2 cho biét tri s6 quy ddi giira cc dang niang lwong vé kWh dién dé co cung don
vi s0 sanh khi tinh chi s6 tiéu thu nang luong (kWh/m2.ndm) cho toan bo cong trinh.
Khi danh gié tiéu thu ning lugng trong cdng trinh xanh, tly theo nguén ning luong sir
dung c6 thé quy udc 1a gid tri (+)hoic (-) cho trong Bang 2:
- Nang luong tiéu ding kWh s& mang du “+” khi dién ning duoc san xuét tir ngudn
nang lugng khdng thé téi tao (than, dau ..)

- Mang déu “-” khi dién ning dwoc san xuat tir ning luong tai tao (ning lwong mit
troi, sac gio, thuy dién..)

Bdng 2. Pwong lwong ning lwong dién tinh theo nguén ndng lwengtiéu thu



Ning lwong Nhiét tri thap Nguén ning | Di¢n ning Quy dinh
MJ/kg lwgng san xuat | tinh bang dau nang
dién ning kWh lwong

Nang lwong khdng thé tai tqo
Dién luoi 1 kWh 1 kKWh +
Nhién liéu hoa thach
Than cam 5 21.15 0,4 kg 1 kWh +
Than Bitum A 26,79 0,32kg 1 kWh +
Dau FO 41,87 0,1543 kg 1 kWh +
Khi d6t ty nhién 37,35 0,17 kg 1 kWh +
Nang lwong tai tao
Cui gb 15,0+18,0 1,95+1,64 kg 1 kWh -
bién mat troi - - 1 kWh -
bién gid - - 1 kWh -
Thay dién nhé i i 1 kWh i

3. TIEU CHUAN THAM KHAO

Tiéu chuan chuyén nganh 1a sy téng hop nhitng kién thtc va kinh nghiém duoc trinh
bay ngan gon 1am co sé 4p dung cho cac hoat dong tu van |, thiét ké,..Cacbo tiéuchuan
PHKK-TG duoc xay dung trén co sd sb liéu khi hau, phi hop vai tinh trang k§y thuat
va dac diém tién nghi cua tirng quédc gia,..dé phuc vu cho cong tac thiét ké,tham tra. Bo
tiéu chuan caa Viét nam duoc bién soan phu thudc nhiéu vao ngudn tai liéu nudc
ngoai va do tinh trang c6ng nghé chwa phat trién nén thuc sy con so sai va lac
hau,thiéu nhiing chi dan ky thuat phu hop véi su phét trién cia nganh xay dung hién
nay. Hién nay trong cong tac thiét ké PHKK-TG c6 thé tham khao cac tiéu chuan va
tai liéu sau:

a. Phan diéu hoa khong khi - théng gio

- QCVN 02:2009/BXD - Quy chuan kj thugt quac gia vé so liéu diéu kién tw nhién
dung trong xay dung.

- QCVN 09:2013/BXD —Quy chudn kj thudt quac gia vé cac cong trinh xay dung si
dung nang luong c6 hiéu qud

- TCVN 4318:2012 - Hé théng tai liéu thiét ké xay dung - Swéi, thong gio - Ban vé thi
cong.

- TCVN 5687:2010 -Thdng gi6 - diéu tiét khong khi - swéi am - Tiéu chuan thiét ké.

- TCVN 4605:1988 - Ky thugt nhiét - két cau ngdn che - Tiéu chudn thiét ké.

- TCXD 232:1999 - Hé théng théng gié, diéu hoa khdng khi va cdp lanh - Ché tqo, ldp
dat va nghiém thu.



- QCVN 06:2010/BXD - Quy chuan kj thudt quéc gia vé an toan chay cho nha va

cbng trinh.

- 2007ASHRAE Handbook — HVAC Applications (The American Society of Heating

Refrigerating and Air-conditioning Engineering Handbook).

- ARI Standard 550/590 — 2003 (Air-conditioning and Refrigeration Institute ) :
Performance Rating of Water- chilling PackagesUsing the Vapor Compression

Cycle

- AHRI Standard 340/360 — 2007 (Air-conditioning , Heating, and Refrigeration

Institute):Performance Rating of Commercial and Industrial Unitary Air-Conditioning

and Heat Pump Equipment

- AHRI Standard 210/240 — 2008 (Air-conditioning , Heating, and Refrigeration

Institute ) :Performance Rating of Unitary Air-Conditioning &Air-Source Heat Pump

Equipment

- HVAC Equations,Data,and Rules of Thumb.

Arthur A.Bell, JR. Mc Graw Hill Com., Inc. USA 2008

- Energy- Efficient Building Systems -Mc Graw Hill Com.,Inc, USA 2007

- Tabellenbuch Waeme- Kaelte- Klima Technik -Europa — Germany 2005

- HVAC Systems Duct Design SMACNA Edition (Sheet Metal and Air-conditioning

Contractor National Association Inc.).

- CIBSE - Section 2 (Ventilation and Air-conditioning Requirement).

- ASTM (American Standard Material - A53, A366, B280)

- Catalog ky thuat ciia hang diéu hoa khong khi ( DAIKIN, YORK, CARRIER, TRANE,

CLIMAVENETA,LIEBERT, MIDEA, SMARDT)

b. Phdn di¢n:

- QCVN 08:2010/BCT- Quy chuan k¥ thuat qubc gia vé k¥ thuat dién.

- QCVN 04:2009/BKHCN- Quy chuin qudc gia vé an toan ddi voi thiét bi dién va
dién ta.

- Quy pham trang bi dién. Bo Cong nghiép ban hanh theo quyét dinh sé 19/2006 /QD-
BCN ngay 11/7/2006.

- TCVN 9207:2012- Dt duong day dan dién trong nha & va cong trinh cong cong -
Tiéu chuan thiét ké.

- TCVN 333:2005- Thiét ké hé thong cap dién theo tidu chuan IEC va hé théng chiéu
sang thiét ké theo tiéu chuan chiéu sang nhan tao bén ngoai cac cong trinh cong cong
va ha ting d6 thi.

- TCVN 4675:1989 - Quy pham nbi dat, ndi khdng cac thiét bi dién.

- Hé tiéu chuan BS cua Anh BS 3207:1995 Hudéng dan sir dung hiéu quéa ning lwong
trong nha va cong trinh.



- Tiéu chuan IEC (International Electric Technical Commission).
- Tiéu chuan an toan dién caa My, NEC (National Electrical Code 1996).

c. Phan dién nhe:

- TCN 68-132:1998 - Cép théng tin kim loai dung cho mang dién thoai noi hat - Yéu
cau ky thuat.

- TCN 68-161:1996 -Tiéu chuan phong chéng anh huong cua duong day dién luc dén
hé thdng théng tin.

- TCN 68-149:1995 - Thiét bi thong tin - Cac yéu cau chung vé mai truong khi hau.

- Chuan hé thdng cap mang CAT6 - 1SO 11801:2002.

- Chuan hé théng cap dién thoai CAT5e - 1SO 11801:2002.

- IEC: International Electric Technical Commission (IEC 268, 364, 449, 1140, 1200).

- ITU: International Telecommunication Union.

- IEEE: Instritute of Electrical and Electronics Engineers.

- Telecoms outside plant — 1996.

Ngoai céc tiéu chuan trén, trong cong tac thiét ké PHKK — TG con sir dung phan mém
tinh Phu tai lanh cong trinh ( TRACE , DAIKIN ,..) va c4c tiéu chuan san xuat chuyén
nganh : May bién 4p , thang may , bom nuéc , dong co dién, thap giai nhiét ..cho trong

c4c tai liéu cua cac nha san xuat dé tinh toan tiéu thy dién trong cdng trinh.

4. TAI LIEU THAM KHAO
4.1. Piéu hoa khong khi — Thong gi6

Dudi day 1a mot sé bang trich din ASHRAE( Nguon :York- International) ap dung
cho thiét ké dinh huéng va tham tra céc chi tiéu ki thuat hé thong PHKK- TG dam

bao diéu kién vi khi hau trong cong trinh .

Bdng 3: Yéu cau théng gi6 trong cong trinh

Phong/ Loai tda nha S6 lan thay déi khong khi / gior
Phong tam, (nha &) 6 lit / s ( quat ht)
Phong hop, phong hai nghi 6-10 lan/h
Cang tin 8-12 lan/h
Rap chiéu phim 6-10 lan/h
Nha in, nha hang 10-15 lan/h
Phong thi nghiém 4-15 lan/h
Tiém giat 10-15 lan/h
Thu vién, bao tang, 3-4 lan/h
Van phong 4-6 lan/h
Truong hoc It nhat 8,3 lit / s cho mdi nguoi
Nha hat 6-10 lan/h

Bdng 4: Y8u cdu thong gi6 han ché néng dé CO2

Pham vi cong viéc \

Yéu cAu thong gi6 toi thieu / (Iit/s, ngudi)




0.5% CO, gi6i han 0.25% CO; gi¢i han
Ngoi tai chd 0.8 1.8
Cong viéc nhe 1.3-2.6 2.8-5.6
Cong viéc vira phai 2.6-3.9 -
Cong viéc nang nhoc 3.9-5.3 -
Cong viéc rat nang né 5.3-6.4 -

Bdng 5: Y8u cau cung cdp khdng khi ngoai cho khu viee yén tinh

Khu vuc Yéu cau cung cap khong khi ngoai (lit/s. nguoi)
Khong hat thudc 8
Hut thudc it 16
Hat thude nhiéu 24
HAt thude rat nhiéu 32

Bdng6: Vén toc khong khi theodd on cho phép

Vi tri Van toc toi da m/s
Ong cap/hut chinh 3.2
Ong nhénh cap/hat 2.7
Van tdc cap gio:
-Cira cap phong khach 2.2
- Ctra cap phong nga 1.8

Bdng 7: Yéu cau cung cap khong khi ngoai cho khéng gianDHKK

Loai khong gian Hat thuoc Cung cap khéng khi ngoai (1/s)
Yéu cau | Toi thiéu(LAy gia tri l¢n hon)
méi nguwoi | M6i nguoi m” san
Nha may Khoéng 0.8
Vin phong (mat bang mo) it 1.3
Citra hang, kho hang va siéu thi it 8 5 3.0
Nha hat it -
Phong khiéu vii it -
P. ngu khéch san Nhiéu 1.7
P. thi nghiém it 12 8 -
Van phong (tu nhan) Nhieu 1.3
Residences (trung binh) Nhiéu -
Nha hang (quan ca phé) it -
Tiém cocktail Nhiéu -
P. hoi nghi (trung binh) it 18 12 -
Residences (sang trong) Nhiéu -
Nha hang( phong in) Nhiéu -
Phong Hoi dong Quan tri, vin
phong diéu hanh va phong hoi | Rat nhiéu 25 18 6.0
nghi
Hanh lang 1.3
Bép ( Gia dinh) Co 56 binh qudn dau 10.0
Bép (nha hang) ngueoi 1a khéng phi hop 20.0
Nha vé sinh 10.0




Bdng 8: Lot khi quakhe ci#a sé

Loai cira 50

Hé sé lot khi do chénh ap
1Pa - C/lit/s.m

Ctra quay ngoai nha ,theo chiéu ngang / chiéu doc
Ctra quay trong nha ,theo chiéu ngang / chiéu doc
Cira truot ngodi nha ,theo chiéu ngang / chiéu doc
Ctra truot trong nha ,theo chiéu ngang / chiéu doc

0.05
0.25
0.125
0.25

Bdng 9: Vdn téc qua cira gio hoi

Vi tri cira gi6 hoi Vian toc m/s
Khu vuc ¢6 nguoi & >4
Khoéng gan chd c6 nguoi 3-4
Gan chd co nguoi 2-3
Cura hoac cura chop 1-1.5
Qua khoang ho cua 1-1.5

Bdng 10: Vén téc nwéc gidi han trong dwong éng

Puong kinh ong Ong thép Ong dong
mm Nwée khong an mon | Nwée an mon- m/s
- m/s m/s
<50 15 1 1
>50 3 15 15
Puong ng chinh dai , thing 4 2 -

Bdng 11: Van téc nwdc t6i thiéu trong dwong éng

Puong kinh dng V4n toc nwéc tdi thidu
mm m/s
<50 0.75
> 50 1.25




Bdng 12: Bdang tham khdo cong sudt lanh don vi (ASHRAE-Hoa ky)

Mat d6 nguoi CS Lanh Luu lugng khong khi I/s*m?
Phan loai m?/nguoi W/m? Dong-Nam-Tay Bic O gitra

Thap | TB | Cao | Thap | TB | Cao | Thap | TB | Cao | Thap | TB | Cao | Thap TB | Cao
Cin ho cao cap 30.2 | 16.3 | 9.3 84 94 109 | 4.1 6.1 8.6 2.5 4.1 8.6 0.0 0.0 0.0
Thinh phong, nha tho, rap hat 14 1.0 0.6 94 152 | 416 - - - - - - 5.1 10.2 | 15.2
Truong hoc,cao ding,dai hoc 2.8 2.3 19 | 159 | 204 | 250 | 10.2 | 81 | 112 | 46 6.6 | 10.2 4.1 6.1 9.7
Nha may
Khu lap rép 4.6 3.3 23 | 159 | 250 | 416 - - - - - - 10.2 | 183 | 279
Cong nghiép nhe 186 | 139 | 93 | 189 | 250 | 385 - - - - - - 8.1 12.7 | 19.3
Cong nghiép nang 27. | 232 | 186 | 385 | 476 | 625 - - - - - - 12.7 20.3 | 330
Bénh vién
Phong bénh nhan 7.0 4.6 23 | 137 | 172 | 227 | 5.1 7.6 10. 4.1 6.1 7.1 3.6 51 5.6
Khu vuc cbng cong 9.3 7.4 4.6 217 270 345 51 6.4 7.4 51 5.6 6.1 4.8 5.1 5.6
Khéch san, nha nghi, Ky ticXa 18.6 | 13.9 9.3 110 127 172 51 7.1 7.6 4.6 6.1 7.1 - - -
Thu vién, vién bao tang 7.4 5.6 3.7 | 111 | 135 | 189 | 51 81 | 10.7 | 46 5.6 6.6 4.6 51 5.6
Toa nha van phong 12.1 | 10.2 7.4 105 135 189 51 8.1 11. 4.6 6.6 10.2 4.1 5.1 6.1
Van phong tu nhan 139 | 116 | 9.3 - - - 6.1 9.1 12. 5.6 7.6 9.1 4.1 6.1 7.1
Van thu 9.3 7.9 6.5 - - - - - - - - - 4.6 6.6 | 102
Nha déan
Ion 55.7 | 37.2 | 186 | 63 75 100 | 4.1 6.1 8.1 2.5 4.1 6.6 - - -
B 55.7 | 334 | 18.6 54 69 94 3.6 5.6 7.1 2.5 3.6 6.1 - - -
Nha hang
Loén 1.6 14 1.2 277 385 476 9.1 12. 19. 6.1 8.1 11. 4.6 5.6 7.1
Trung binh - - - 250 | 313 | 385 | 7.6 10. 15. 5.6 7.1 9.1 4.6 51 6.6
Cit toc,My vién 4.2 3.7 23 | 159 | 238 | 357 | 7.6 13. 21. 5.6 8.6 13. 4.6 6.6 | 10.2




Gian hang

Tang ham 28 | 23 | 19 | 111 | 133 | 169 - - - - - - 3.6 51 | 6.1
Tang chinh 42 | 23 | 15 | 109 | 154 | 250 - - - - - - 4.6 7.1 | 10.2
Tang trén 70 | 51 | 37 | 94 | 111 | 135 - - - - - - 4.1 51 | 6.1
Ctra hang quan 40 46 | 37 | 28 | 110 | 135 | 204 | 46 | 61 | 81 | 36 | 51 | 7.1 3.0 41 | 56
Ctra hang thudc 33 | 21 | 16 | 208 | 278 | 345 | 91 | 117|152 | 51 | 71 | 91 3.6 51 | 6.6
Ctra hang mii 46 | 40 | 28 | 120 | 141 | 204 | 51 | 66 | 97 | 36 | 51 | 7.6 3.0 41 | 6.1
Ctra hang giay 46 | 28 | 19 | 127 | 172 | 250 | 6.1 | 81 [ 107 | 51 | 7.1 | 9.1 4.1 51 | 6.1
Dai siéu thi 93 | 70 | 49 | 104 | 164 | 238 - - - - - - 5.6 91 | 12.7
Tram cap lanh/swéi am

Khu db thi 80 | 100 | 133

Trudong CD 94 | 118 | 159

TT Thuong mai 115 | 143 | 189

Khu nha dan 60 76 | 101




4.2. Chi sé hiéu qud lam lgnh mdy PHKK
Bang 13.cho biét chi sé COP/EER cua may PHKK& 100% tai theo tiéu chuan Viét
Nam va chi sb tiéu thy dién trung binh nim CSPF (Cooling Seasonal Performance
Factor) d¢ tinh tiéu thu dién trong 1 nim cia may PHKK. Vi du: véi mdy DPHKK-3
sao (***) c6 chi s6 COP = 3,00 va chi s6 CSPF = 3,1.

Bangl3. Nhan nang lwong mday DHKK theo TCVN 7830-2012

TT | Niing suit lanh(Q) | Thongsé | Ponvi Nhin ning luong may PHKK (S sao)
BT U / h_kW * ** **k* **kk*k *kkkk
COP/EER |KW/KW (260 [280 (3,00 [3,20 3,40
1 |Q<15000/4,5
CSPF KWKW [2,69 [290 [310 [331 3,52
, 15000/4,5 COP/EER |[KW/KW [250 [270 [290 [3,10 3,30
<Q<24000/7,0 CSPF KW/KW [259 (280 (300 (321 3,42
3 24000/7,0 COP/EER |[KW/KW [240 [260 (2,80 [3,00 3,20
<Q<48000/14 CSPF KWKW [249 [269 [290 [311 3,32

4.3.Chi sé hiéu qud lam lgnh caa chiller
Bang 14.dwa ra chi s6 hiéu qua 1am lanh cua chiller( tiéu chuan Hoa ky)

Bdng 14.Bdng chi sé hiéu qud lam lgnh cia Chiller
(Nguon: HVAC Equations, Data and Rules of Thumb — 2008 USA)

Loai Congsuit | PIC(1) | COP (1) K?;n?*t‘;‘ig Moi chdt | .o
Chiller lanh (RT) | (KW/RT) | (KW/kW) g (%) lanh
Chiller Ly tam (Centrifugal) giai nhiét nwéc
Carrier 200-1500 |0,55-0,62 |5,66-6,39 | 10 134a 3
McQuay 250-2400 |0,50-0,60 |5,85-7,02 | 10 134a 4
Trane 200-2000 | 0,45-0,55 |6,39-7,80 | 10 123 3
1500- 4000 | 0,45-0,55 | 6,39-7,80 | 10 123 4
York 200-2400 |0,50-0,60 |5,85-7,02 | 10 134a 3
2000-6000 | 0,50-0,60 |5,85-7,02 | 10 134a 4
Chiller Ly tam (Centrifugal) giai nhiét nuéc— co bién tan
Carrier 200-800 |0,55-0,62 |5,66-6,39 | 10 134a 3
McQuay 1251250 | 0,50-0,60 | 5,85-7,02 | 10 134a 3
Trane 200 - 1500 | 0,45-0,55 | 6,39-7,80 | 10 123 3
York 200 - 1475 | 0,50-0,60 | 5,85-7,02 | 10 134a 3
Chiller truc vit (Screw) giai nhiét gio
Carrier 75 — 455 1,13-1,25 |2,80-3,10 | 615 134a
McQuay 110-500 |1,15-1,25 |2,80-3,05 |15 134a
Trane 140-500 [1,05-1,16 |3,03-3,34 | 15 134a
70 - 125 1,05-1,13 | 3,11-3,34 | 20 22 2
York 150-500 |1,15-1,20 |2,93-3,05 | 15 134a
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Chiller truc vit (screw) giai nhiét nwéc

Carrier 300-500 |0,55-0,62 |5,66-6,39 | 10 134a
75 — 265 0,69-0,72 | 4,88-5,09 | 13-20 134a
McQuay 120-190 | 0,54-0,70 | 4,93-6,50 | 15 134a
Trane 140 -450 |0,58-0,70 | 5,02-6,05 | 15 134a
70 -125 0,74-0,76 | 4,62-4,75 | 20 22 2
York 90-400 | 0,60-0,75 | 4,68-585 | 15 22, 407C,
134a
Chiller xoin éc (Scroll) giai nhiét gio
Carrier 60 — 390 0,84-0,91 | 3,87-4,16 | 10-20 410C
10-55 1,19-1,25 | 2,80-2,96 | 15-30 22
McQuay 10 - 130 1,20-1,25 | 2,80-2,93 | 15-30 22,407C
Trane 10 -60 1,05-1,20 | 2,93-3,34 | 25,50 22
York 15-130 1,00-1,15 | 3,05-3,51 | 20 22,407C
Chiller xoan éc (Scroll) giai nhiét nuwéc
Carrier - - - - -
McQuay 30-120 0,77 -0,78 | 4,50-4,55 | 25 22
Trane 20 -60 0,77-0,78 | 4,50-4,56 | 25,50 22
York - - - - -

Ghi chi:PIC(Power Input per Capacity) va COP la chi s¢ hiéu qud may lam lgnh
nuéc (Chiller) khi chay 100% tai.
1. Gia tri nay phu thugc vdo diéu kién khi hdu bén ngoai va logi mdi chat lanh (MCL),
PIC= 1/COP(KW/KW)
2. MCL R22 sé duoc thay thé bang R 134a vdo nam 2040 ¢ Viét Nam
3. Chiller ly tdm 1 méy nén

4. Chiller ly tdm 2 may nén
5. Chiller ly tam 2 may nén va 2 vong tuan hoan MCL
Chiller tryc vit c6 bién tan VSD (Variable Speed Drive)

4.4. Dong co dién

Bang 15 gidi thiéu cac thong sé ki thuat cia dong co dién xoay chiéu lam co sé cho
viéc tinh toan tiéu thu dién cua céc thiét bi: bom nuéc, quat thong gi6, thang may,...

Bdng 15. Thong sé ky thudt ciia dong co dién xoay chiéu

PONG CO XOAY CHIEU-CAP F-1P54 (*)
Cong suit Hiéu suit (%) Dong dién (A)
HP(**) kW 100% tai | 75%tai | 50% tai 220V 380V
Pong co 2 cuc-2900Vg/phit-50Hz
0,25 0,18 60,8 59,5 55 1,08 0,62
0,50 0,37 71 69,5 64 1,66 0,96
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1,00 0,75 74 72,5 70 3,11 18
1,50 11 74 73 70 4,55 2,63
2,00 15 77,8 77 75,5 5,72 3,31
3,00 2,2 80 78,5 76,5 8,3 4,81
4,00 3 80,8 80 78 11,2 6,49
5,00 3,7 83 84 81 13,6 7,87
5,50 4 84,8 83,5 81,5 14,1 8,15
7,50 5,5 84,8 84 82 19,6 11,4
10,00 7,5 85,5 84,8 82 26,4 15,3
15,00 11 87,7 86,5 84,8 38,9 22,1
20,00 15 88 87 86 50,7 29,4
25,00 18,5 88 87,5 86 62,6 36,3
30,00 22 89 88 86,5 72,8 42,2
40,00 30 89,5 88,5 87 98,8 57,2
50,00 37 91 90,2 88 119 68,7
60,00 45 91 90,2 88,5 145 84
75,00 55 92,1 90,9 89 175 102
100,00 75 92,8 91,5 90 238 138
105,00 78 92 92 91 249 144
125,00 90 92,8 91,5 90 285 165
150,00 110 92,8 91,5 90,7 349 202
175,00 132 93,3 92,1 90,7 413 239
200,00 150 93,3 92,1 90,7 470 271
250,00 185 93,3 92,1 90,7 579 335
bong co 4 cuc-1450Vg/phat-50Hz
0,25 0,18 62 60,5 55,5 1,13 0,67
0,50 0,37 66 64,5 60,5 2,02 1,17
1,00 0,75 71 69,5 66,5 3,7 2,14
1,50 1,1 74 73 69 5,07 2,94
2,00 15 75,5 74 71 6,39 3,7
3,00 2,2 81,5 80,8 78,5 8,77 5,08
4,00 3 83,3 82,5 80 11,6 6,72
5,00 3,7 84 84 83 14,5 8,41
5,50 4 84,8 83,5 81,5 15,1 8,74
7,50 55 86 84,8 82,5 20,6 11,9
10,00 7,5 86 85,5 83 27,2 15,7
15,00 11 88 87,5 85,5 39 22,6
20,00 15 88,5 88 86 53 30,7
25,00 18,5 89,5 88,5 86,5 63,9 37
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30,00 22 90,2 89,5 87,5 74,9 43,4
40,00 30 91 90,2 88 101 58,5
50,00 37 91,7 91 89 122 70,9
60,00 45 92,4 91,7 90.2 148 85,5
75,00 55 92,8 914 90 181 105
100,00 75 93,3 92,1 90 242 140
105,00 78 93 92 92 253 146
125,00 90 93,3 92,1 90,7 291 168
150,00 110 93,3 92,1 90,7 355 205
175,00 132 94 92,8 90,7 423 245
200,00 150 94 92,8 90,7 482 278
250,00 185 94 92,8 90,7 592 343

GhichG: (*) - Cdch dién cap F, Cdp chong bui 5, cdp chiu nudéc 4

(**) - Swuc nguwa 1HP= 0,75 kW

4.5. Higu sudt bom ly tam

Bom ly tam sir dung trong cong trinh cha yéu 1a loai bom tryc ngang mét ctra hut, hai
ctra hut va bom truc dng. TUy theo pham vi luu luong va cot ap, hiéu suit caa bom ly
tam thay d6i trong pham vi rong. Hiéu suit bom bao gém hiéu suét thay lyc bom va
hiéu suét dong co dién, dé dat luu luong va cot ap can thiét c6 thé chon dau bom va
dong co dién bang phan mém chon bom Grundfoss c6 hiéu suat 16n nhat.Trong hé
théng cdp nudc luu luong thay doi co thé sir dung bién tin dé diéu khién toc d6 va
cong suat dong co bom phu hop véiyéu cau luu lugngva cot ap cua hé thdng, dem lai

hiéu qua tiét kiém ning luong. Bang 16, cho biét pham vi hiéu sudt ciia mot sb kiéu

may bom sur dung trong céng trinh.

Bing 16. Hi¢u sudt bom ly tim

Bom ly tam Luwu lwgng Cot ap Hiéu suit may
m3/h m bom, %
Truc ngang 1 ctra hut 100-500 30-60 65 - 80
Truc ngang 2 ctra hut 200 - 500 30 - 60 65 - 82
Bom ly tdm truc dung 80- 500 20- 60 60 -72

4.6. Higu sudt quat

Quat str dung trong hé théng PHKK-TG chii yéu 14 quat ly tim va hudng tryc :

- Quat li tAm c6 thé nbi truc truc tiép véi dong co, khi qua bo truyén dai co thé thay
d6i toc d6 phu hop voi yéu cau cot ap va luu luong. Puong dic tuyén H (Pa)-Q(m3/s)
clia quat li tdm khong qua doc nén co thé diéu chinh Luu lugng - cot ap bang van gio.




Cot ap hut cia quat ly tAm tuong ddi cao nén co thé str dung tot hon cho hé théng hut
Khi.

-Quat truc c6 duong dac tuyén H-Q qua dbc nén rat khé diéu chinh Luu lugng — Cot
&p bang van gio, vi vayco thé diéu chinh bang cach thay ddi gbc nghiéng canh. Do dic
tinh &p suit phia dau hat thap va khong 6n dinh nén quat truc khdng phi hop véi hé
théng hit tao ap lyc 4m, nén quat tryc thuong sir dung trong hé théng day do kich
thudc quat nhé gon va gia thanh thap.

Str dung phan mém cta Wolter hoic Fantech c6 thé chon model quat dap tng yéu cau
luu luong — cot ap v6i hidu suat tot nhat.

Trong hé thong thong gié co luu lugng thay doi, str dung bién tin- VSD c6 thé diéu
khién thong s6 cot ap va luu luong mot cach linh hoat, tiét kiém nang luong. Bang 17

gid1 thi€u pham vi cong suat cua céac loai quat li tdm va quat truc.

Bingl7. Higu sudt quat

Loai quat Luu lwgng Ap suit tinh Hiéu suat tong
m®/s Pa %

Quat ly tam
Ap sut thap :
-Truyén dong truc tiép 0,05-26,0 130-3900 50-80
-Truyén dong dai 0,45-100,0 300 - 4500 50 - 80
Ap suét vira :
-Truyén dong truc tiép 0,12-15,0 800-5700 50 — 80
- Truyén dong dai 0,15-100,0 500 - 10000 50 - 80
Ap suét cao :
-Truyén dong dai 0,12-6,5 5000-15000 50-80
Quat huong truc 04-70 40 - 1000 50-75

4.7. Higu sudt thiét bi dun nwéc nong

Trong c6ng trinh ¢d nhu cau Nhiét- Lanh d6ng thoi can xac dinh téng tiéu thu nhiét
cua toa nha (cip nudc nong, sudi am ..) dé c6 thé chon giai phap thu hoéi nhiét chi phi
thap tir hé thdng DPHKK. Trong cong trinh hé thong cap nudc ndéng co thé sir dung cac
ngudn nhiét khac nhau: dun nuéc néng bang dién/ dau /gas / than/ niang lwong mit troi/
bom nhiét/thu hdi nhiét tir may diéu hoa khdng khi.Vi vay tiéu thu ning luong cua hé
théng dun nudc ndng can tinh quy d6i thanh tiéu thy dién (kWh) .

Bing 18. Higu sudt téi thiéu ciia thiét bi dun nwéc néng

. v oA v Hiéu suit tdi thiéu
Loai thiét bi
E+r, %
1. Céac bo dun, trir nudc dung khi dbt 78

45



2. Céc b dun nude tire thoi dung khi dbt 78
3. Cac bo dun, cung cap nudc noéng dung khi dét 77
4. Céac bd dun, cung cAp nude néng dung diu 80
5., Cé‘c bd dun, cung cip nudc néng dung ca nhién liéu khi 80
dot/dau

6. Lo hoi cong suét nhiét 10350 kW ddt cui, gidy 60 7
7. Lo hoi cong sudt nhiét 102000 kW @6t than nau dong 20
banh

8. Lo hoi cong sudt nhiét 102000 kW ddt than déa 737

Chu thich:

thdt thodt nhiét tir cac ngan cua bg dun.

2. Theo DIN 4702- Phén 1 (DIN — Tiéu chudn ciia Dirc).

1. Hiéu suat toi thiéu cua bo dun nuoc dung khi dot hodc dau dwoc dwa ra dudi

dang dai lwong Hiéu sudt nhiét (Thermal Efficiency, Er, trong dé bao gom ca

Bdng 19. Bdng théng ké tiéu thu dién twong dwong ciia hé théng dun nwéc ndng

TT Loai may Tiéu thu niang| So luong Sogiosir | Tong tiéu thu
lwong (céi) dung dién trong nam
i (h/nam) (kWh/nam)
1 Pun nudc ndng bang dién ludi (KW)
| | +
2 |Pun nudc nong bang dau(lit/ngay) — kWh/ngay
| +
3 Pun nudc nong bang gas LPG (kg/ngay) — kWh/ngay
| +
4 Pun nudc nong bang than (kg/ngay)- kWh/ngay
5  |Pun nudc néng bang niang lugng mit troi — kWh/ngay
6 May dun nudc nong bom nhiét — kWh/ngay
| | | +
7 May DPHKK thu hoi nhiét dun nuéc nong — kWh/ngay

Néu thiét bj dun nudc néng khong co cong to dién thi tidu thy dién tinh nhu sau:

- Tiéu thu dién dun nudc ndng biang dién ludi = Cong suat dién x sb luong x sb gio st

dung trong ngay x 365 ngay; kWh/nam.
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- Tiéu thu dién dun nuéc néng bang dau, gas LPG, than = kWh/ngay x 365 ngay.
kWh/nam.
- Tiéu thu dién twong duong cta bd dun nuéc néng bang ning lwong mat troi mang
diu am (-) = kWh/ngay x 365 ngay, kWh/nim.
Ghi chl : Pun néng 100 lit meéctiy 25-55°C bang binh dun mdt troi, twong dwong s
dung 3,5 kWh dién. Trong kiém todn nang lwong gid tri ndy mang dau ( - ).
- Tiéu thu dién dun nudc nong bang bom nhiét = Cong suét dién x sb luong x sé gid
sir dung trong ngay x 365 ngay; kWh/nam.
- Tiéu thu dién dun nudc ndng biang may lanh thu hdi nhiét bao gom:

+ Ché d6 c6 str dung lanh =(Cdng suat dién téng — tiéu thu dién chay lanh )x sb
luong mayx s gio chay trong nim ) kWh/nam.

+ Ché d6 khong st dung lanh = Cong suét dién tong x sd lwong mayx sé gid
chay trong nam kWh/nam.

5. CONG THUC TiNH TONG TIEU THU DIEN HE THONG DHKK-TG
5.1.Chi sé tiéu thu dién trung binh nam cia chiller
Bang 14. di gii thiéu chi sé6 COP va PIC cua chiller chay 100% tai, nhung trong thoi
gian 1 nam chiller c6 thé chay non tai khi diéu kién thoi tiét thay doi. ARI 550/590 -
Hoa ky, da dua ra cong thirc tinh chi s6 COP trung binh nim, chi s6 ndy cao hon chi s6
COP 100% tai va phu thudc vao loai may nén va thiét ké k¥ thuat caa ting loai chiller.
Déi véi chiller (may 1am lanh gian tiép) khong co thiét bi do tiéu thu dién ning co thé
xac dinh chi s6 tiéu thu dién trung binh nam IPLV (Intergrated Part Load Value) theo
ARI 550/590-2003:
IPLV =0,01A+0,42B+0,45C+0,12D  kW/KW(1)

Trong d6 A, B, C,D la chi sb6 COP & cac murc phu tai 100%, 75%, 50%, 25%, dugc
nha san xuat mdy lanh cung cép.Khi diéu kién nhiét do moi truong thap hon,chiller
chay non tai 75% - 50%,chi s6 COP ting dan dén chi s6 IPLV 16n hon COP & 100%
tai.
5.2. Chi sé tiéu thu dién trung binh nam ciia may 1am lgnh truc tiép
Dbi véi may lam lanh tryc tiép, chi sb hiéu qua may lanh trung binh nim IEER
(Intergrated Energy Efficiency Ratio) duoc tinh theo ARI 340/360- Hoa ky nhu sau :

IEER = 0,020A+0,617B+0,238C+0,125D  kW/KW (2)
Trong do A, B, C,D 1a chi s6 EER & cac muc phu tai 100%, 75%, 50%, 25%, dugc nha
san xuat may lanh cung cip.Chi s6 IEER 16n hon chi sé EER & 100 % tai.
Trén co sé phuong phép tinh tiéu thy dién trung binh cia may lanh va cac thiét bi dién
trong thoi gian 1 nim c6 thé tinh tong tiéu thu dién cua hé thong co-dién trong cong
trinh theo cong thuc sau :
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ECm=iQ2i IPLV _h, +iPihi kWh/ndm

Trong do:

ECy — Tong tiéu thy dién cua hé théng co — dién trong 1 nim, kWh/nam.
Q,i — Cong suat lanh cua Chiller the i, RT.
(IPLV);— Tri sb tiéu thu dién trung binh nim cua Chiller tht i, KW/KW, dbi véi may
lam lanh truc tiép st dung IEER.
hi— Tong sé gio van hanh cia may lanh, bom/quat tht i trong thoi gianlnam.

P~ Cong suat dién cua thiét bi tha i (bom, quat , thiét bi dién..),

n- S6 lugng thiét bi c6 trong hé thong.
Tong sb gio van hanh cua hé théng DPHKK, thiét bi dién c6 thé cho trong nhat ky van
hanh, data logger, hoac s6 liéu tham khao cho trong bang 20.

Bdng 20.Bdng sé giochay PHKKtai Ha néi

kW

Cong trinh So gio chay PHKK( tham khao)
Nha ga hang khong qudc té 3000 + 3500 h/ndm
Trung tdm thuong mai 1900+ 3200 h/nam
Van phong, co quan hanh chinh 1900 + 2680 h/nam

Hé théng DPHKK str dung Chiller hién dai c6 thé in duoc bao cao tiéu thu dién tir thiét
bi quan 1y nang lugng cua chiller. Bang 21 tong hop sb liéu thiét bi tiéu thu dién trong
hé thong PHKK sir dung chiller giai nhiét nudc .

Bdng21.Bdng thang ké thiét bi dién tronghé théng PHKK Chiller

TT

May
nén *
(kw)

Cong nghé

Bom
nwoc
lanh

(kW)

Bom
nudc giai
nhiét
(kw)

Quat
thap giai
nhiét
(kw)

Quat

Quat

AHU
(kW)

FCU
(kw)

S6 gio
van
hanh
(h/nam)

Téng tiéu
thu  dién
trong nam
(kWh/nam)

Khong st dung bién

1  |tan (tinh theo cong sudt] — - - - - - - -
dinh danh)
, |Van hanh bing bién| ~ ~ } i i ~ B

tan (tinh theo IPLV)

Ghi chi : (*)-Béi véi chiller gidgi nhiét gié thirong céng thém cong sudt quat dan nong

nhung khong tinhtiéu thu dién cua bom giai nhiét va thap giai nhiét.

Hé théng PHKK sir dung may lam lanh truc tiép khong cd thap giai nhiét va bom giai

nhiét nhung phai cong thém cong suat dién quat 1am mat dan néng. Bang 22. thong ké
thiét bi dién trong hé théng PHKK lam lanh truc tiép.
Trong bang 21.va22.cong suat cua cac thiét bi dién bom, quat .. dugc xac dinh bang

hai cach:

- Xac dinh theo cong suat dién dinh danh kW ghi trén thiét bi;
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- Pbi v6i bom, quat,... diéu khién bang bién tan (VSD) c6 thé ghi duoc gia tri KWh tir

data logger, hoac tinh theo céng thuc IPLV, trong d6 A, B, C, D la tiéu thu dién cua

dong co bom, quat,... khi chay 100%, 75%, 50%, 25% luu lugng & cot ap thiét ké.

Nhitng gia tri nay c6 thé xac dinh trén do thi dac tuyén cua bom, quat,... hoic bing

phan mém chon thiét bi cua c4c nha cung cap.

Bdng 22. Bdng théng ké thiét bi di¢n trong hé thong PHKK sir dung may lanh truc
tiép gidgi nhigt béng khong khi

TT Cong nghé Mgy lanh Quat So gio' van | Tong tiéu
May nén | Quatgiai | AHU |FCU (kW)| hanh thu dién

(kW)  [nhiét (kW) (kW) (h/ndm) |trong nim

(kWh/nam)

Khong st dung
VSD (tinh theo

1 cong thirc dinh| B Bl Bl B B
danh)
Van hanh

2 |bangVSD  (tinh|- - - - - -
theo IPLV)

Ghi chd :- AHU — Air Handling Unit —Thiét b; si ly khdng khi

-FCU — Fan Coil Unit - Gian lam lgnh khong khi
- Dya trén bang tong hop thiét bi 21.va22.c6 thé tinh tong tiéu thy dién (kWh/nam)
cho hé¢ théng DPHKK chiller giai nhiét nugc va chiller giai nhiét gié trong 2 truong
hop:
+ Thiét bi diéu khién cong suat khong si dung VSD, ap dung cong thirc thu gon :

EC, = Ph, (kWh/nim)
i=1

Trong d6 P; 1a c6ng suat dinh danh/h; - s6 gid van hanh thiét bi tht i trong hé thong
PHKK.

+ Thiét bi diéu khién cong suat v cip hoic van hanh bang bién tan, 4p dung cong
thie day du

ECm=iQ2i IPLV h, +iPihi (kWh/nam)

Trong d6: Q,; 1a cdng suét lanh;
IPLV/IEER- chi s6 tiéu thu dién trung binh nam, kW/kW;
Pi - cong suat dién trung binh nam tinh theo cong thirc IPLV.
- Hé thdng PHKK — VRF/VRV: Thiét bi diéu khién hé théng VRF/VRV c6 chic ning
diéu khién va tinh tiéu thu dién nén c6 thé xac dinh duoc tiéu thu dién cua thiét bi nho
hé thdng quan ly.
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5.3. Phan tich chi sé higu qud l1am lanh chiller
Mudi nim gan ddy, sy phat trién cua Chiller ly tim dém tir 12 cudc cach mang tiét
kiém ning luong trong linh vuc Lanh va Piéu hoa khong khi. Chiller ly tAm dém tir da
loai bo cdng nghé vong bi va dau boi tron 1am giam hiéu suat nang lwong may nén va
chi s6 hiéu qua 1am lanh Chiller. Sir dung Chiller ly tim dém tir khéng dau c6 chi s6
IPLV >10 kW/KW cho cac hé théng DPHKK chay non tai nhiéu gio & diéu kién khi hau
Viét Nam c6 thé dem lai hiéu qua st dung ning luong cao hon 40% chiller c6 dau
trude day.
Theo [1] chi sé hiéu qua 1am lanh COP (Coefficient of Performance) ¢ 100% tai cua
cac loai chiller (may lam lanh nud6c) s dung may nén ly tam, truc vit va scroll hién
nay dugc danh gia nhu sau:
- Chiller ly tam giai nhiét nuéc COP = 6,0+7,18 kW/kW, cao hon COP Chiller truc vit
giai nhiét nuoc(4,96+5,77 kW/KW) khoang 20%.
- COP chiller truc vit giai nhiét nuéc cao hon COP Chiller truc vit giai nhiét gio
(2,93+3,18 KW/KW) khoang 70%.
- COP chiller Scroll giai nhiét nuéc COP= 4,5+4,55 kW/kW, cao hon COP Chiller
scroll giai nhiét gi6 (3,1+3,38 kW/kW) khoang 40%.
Chiller ly tdm giai nhiét nudc ¢6 COP cao hon COP chiller giai nhiét gié lado cach
tinh khéng thong nhat va diéu kién 1am mét khac nhau nhu sau:
+COP chiller giai nhiét nuoc khong tinh tiéu thu dién ciia bom va quat thap giai nhiét
+ COP chiller giai nhigt gio co tinh tiéu thu dién quat lam mat dan ngung
+ Nhiézt @6 nuéc 1am mat thap hon nhiét @ khong khi.
+ Hé so truyén nhiét (kW/m2.K)cza thiét bj 1am mat bang nuée cao hon khéng khi
5.3.1. Chiller ly tam vong bi
Hién nay phan Ién Chiller ly tim déu str dung gdi d& truc kiéu vong bi sir dung dau boi
tron hoa tan trong mdi chét lanh. Do gbi d& kiéu vong bi da han ché toc d6 may nén ly
tam, sau thoi gian van hanh dau boi tron bi phan hay lam bién chat méi chat lanh,
nhiém ban bé mit trao doi nhiét va gay hu hong cach dién dong co Chiller. Khi hoa
tan 3,5% dau trong moi chat lanh s& gay ton that ning lugng khoang 8%. Tat ca cac
loai Chiller str dung gbi d& kiéu vong bi va dau boi tron hién nay c6 COP khéng qua
7,8 KW/KW & 100% tai.

Bdng 23.Tén thét ning lweng Chiller do nhiém bdn dau [2]

Nhiém ban dau trong binh bay hoi Ton that niang lwong
(%) (%)
1+2 2+4
3+4 5+8
5+6 9+11
7+8 13+15
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5.3.2. Chiller li tdam dém ter

Sy phét trién caa Chiller ly tAm dém tir 14 cudc cach mang tiét kiém nang luong trong
linh vuc lanh va PHKK, nhd ap dung dong thoi 2 cdng nghé tién tién: VSD va gdi d&
dém tir. Nho vay, chiller dém tir c6 thé dat toc d6 40 000 v/phdt va ting chi s6 COP
khi chay non tai. Do khdng can dau béi tron di giai thoat nhirg kho khin vé viéc boi
tron cho Chiller vong bi trude day.

- G6i d& dém tir gitr cho truc may nén tc do cao lo litng trong khong khi nén gan nhu
khong c6 ma sat, dong co bién tan diéu khién tbc do6 may nén 2 cip dap ung chinh xac
phu tai lanh hé théng DPHKK. Bang 1.24 cho biét ty 1¢ tén that nang lwong trong cac
loai may nén ly tam.

- Do khodng can dau béi tron nén hiéu suat cua bo trao doi nhiét duoc cai thién nho
viéc loai bo dau bam dinh va céc loai khi hoa hoi nam gitta nudc lam mat va bé mat
trao do6i nhiét.

- P6 rung dong thap trong moi diéu kién hoat dong, va khong con tiéng on do khéng

cé vong bi.
Bdng 24. So sanh tén thdt ning Iweng céc loai may nén ly tam [3]
Cong suat dau vao vong | Pongco | Hop |VFD | Cong suat
(100%0) bi/dém % s0% | % dau ra
tr % %

May nén ly tdm vong bi toc do khong doi 5 42 10 i 898
100%
May nén ly tdm vong bi VFD 100% 5 4,7 1,0 2,4 86,9
May nén ly tam dém tir toc do cao 100% 1,5 2,0 - 2,0 94,5

Cong nghé Danfoss Turbocor to hop may nén dém tir

Khéi dong mém

May nén ly tim 2

Didu khién tbe 8 tang

Inverter
Sensor nhiét 4§,
dp suit

Déng co dng b DC
khong chai dién
Van cira hit

diéu khién
Dong co vi

dém tir

Hinh 1. May nén ly tam dém tir Danfoss Turbocor
- G6i d& dém tir chi tao 30% tn thit ma sat so Vi vong bi co khi
- Loai b chi phi cua hé thdng quan ly dau (bo diéu khién, bom dau, gia nhiét dau..,)
- Tang tudi tho thiét bi nho loai bohw hong vong bi va hé thdng dau béi tron ..,
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- Toc d6 may nén cao nén kich thudc va trong lwong may nén chiller duoc thu nho.

Bang 1.25 gidi thiéu cac théng sé k¥ thuat cia may nén dém tir Turbocor, may nén
dém tir hién da dat cong suat lanh 1230 kW (350 RT) va chiller ly tim dém tir dat cong
suat trén 1000 RT khi t6 hop nhiéu may nén.

Bdng25. Thoéng sé kj thudt mdy nén dém tir Turbocor

San pham TT300 TT350 TT400 TT500 TG310
’ ’ P R134a R134a R134a R134a R1234ze
Toc d6 toi da (RPM) 40000 35000 29000 23000 35000
Ty s6 ap suat toi da 4.8 5,2 3,5 3,5 5,2
Ap dun Air/ water | Air/ water | Air/ water | Air/ water | Air/ water
pdung cooled cooled cooled cooled cooled
Ning suat | RT 60/90 90/120 120/150 160/180 60/85
lanh kW 210/315 315/420 420/525 560/630 210/297

So sanh Chiller ly tam dém tir véi Chiller truc vit vong bi (Hinh 2) c6 thé thay khi
chay non tai COP Chiller ly tam dém tur lién tuc tang tur 5,26 1én 13,21 kW/KW
Chiller truc vit vong bi chi ting COP dén mirc 50% tai, sau d6 giam dan.

>
%)
c
2
o
£
L

25%18°C

50%22°C

75%26°C

Part Load (condenser inlet temp.)

Comparison between TECS vs. traditional screw chiller

100%30°C

Hinh 2. COP Chiller dém tur va Chiller truc vit vong bi

Hinh 3. gidi thiéu duong tiéu thu dién (KW/RT) cua céc loai Chiller chay non tai
- T4t ca cac Chiller vong bi ¢4 tiéu thyu dién thap nhat & mac 50+60% tai
- Chiller tryc vit vong bi VSD cé muc tiéu thu dién thap hon Chiller tc do khong doi
- Chiller ly tam dém tir c6 muc tiéu thu dién thap nhat va giam lién tuc khi giam tai.
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Hinh 3. Chi s6 tiéu thu dién céc logi Chiller
5.3.3. Piéu kién vd@n hanh Chiller ¢ Viét Nam
Theo ARI ,trong cdng thuc IPLV = 0,01*A + 0,42*B + 0,45*C + 0,12*D  (KW/kW)
Nhiét d0 nudc lanh di ra 70C, nhiét do0 nudc giai nhiét di vao 30°C (100% tai-A),
24°C (75 % tai- B), 18°C (50 % t4i-C) va 18°C (25 % tai- D). Cong thirc duoc xay
dung dya trén sy 1am tron va hop ly hoa sé liéu khi hau cua 29 thanh phé cé Chiller
van hanh trong 25 nim trén toan lanh thd Hoa ky. Pay 1a phuong phap xay dung cong
thizc rat khoa hoc, c6 tinh thuc tién va tong quat nén khdng can chinh xac cho ting
khu vyc trong mét qudc gia.
Theo phuong phap cua ARI, cong thic chi sé hiéu qua l1am lanh trung binh nim 6
chau Au ESEER ( European Seasonal Enerergy Efficiency Ratio) :
ESEER = 0.03*A + 0.33*B + 0.41*C + 0.23* D (KW/KW) (3)
Khi chay ¢ ché dg 1am lgnh: Nhiét d6 nudc lanh di ra 7°C, nhiét d6 nudc giai nhiét di
vao 30°C (100% tai-A), 26°C (75% tai- B), 22°C (50% tai-C), 18°C (25% ti- D). CAc
hé sb trong cong thtc (3) khac véi cong thirc (2) thé hién su tac dong caa diéu kién khi
hau chau Au t6i cong thic tinh chi s6 hiéu qua 1am lanh trung binh nam IPLV.
Trong thoi gian mot nam, hé thong diéu hoa khdng khi dan dung (vian phong , trung
tam thuong mai , bénh vién ..) chay day tai khong qua 3% sé gio hoat dong, 75+ 85%
s6 gio chay & mirc 50+75% tai va muc 25% tai chiém sb gio con lai tiy thudc vao diéu
kién khi hau va phu tai nhiét caa ting loai cdng trinh. Chinh vi vay loai may lanh c6
COP cao & ché do chay non tai s& thuc su dem lai hidu qua nang luong tét nhat cho hé
thong PHKK.
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Bang 26. cho biét diéu kién van hanh Chiller theo ARI Standard 550/590 va sé liéu
théng ké nhiét do khong khi & Ha Noi va TP Ho Chi Minh, c6 thé thay su khac biét
nhu sau:

- Vao mua néng, ARI quy dinh nhiét d6 khong khi lam mét dén 35°C va nuéc 1am mat
dén 30°C, nhung & Ha noi va TP H6 chi Minh nhiét do khong khi >35°C chiém ty
trong khoang 0,6 % va nhiét do nudc ra khoi thap giai nhiét 1én hon 32°C.Ty trong
thoi gian theo cac muc nhiét do ciing c6 su khac biét.

- Vao mua mat, ARI quy dinh nhiét do khong khi lam mat <13°C va nuéc <18°C,
nhitng gia tri nay cling xuat hién vao mia mat & Ha Noi nhung khac vé ty trong thoi
gian(14,38%). O TP H6 Chi Minh gan nhu khong c6 nhiét 6 <18°C (0,01%).

Hién nay, phan 16n cac nha san xuat Chiller chay bang tinh COP cho thi truong Viét
Nam chi la gan dung vi diéu kién khi hau va ty trong thoi gian van hanh chiller trong
cong thirc IPLV chwa duoc nghién cau bd sung day du.

5.3.3.1. Piéu kién khi hgu Ha Ngi

- Chiller ly tam vong bi

Xét trong mot nam, khi hau Ha Noi tuong ddi phd hop véi diéu kién chay non tai cho
trong ARI, s dung sé liéu chay cho trong Bang 26. c6 thé tinh gia tri
IPLV/NPLV(Non Standard Pard Load Value) véi su diéu chinh céc hé sb trong cong
thuec.

Bdng 26. Diéu kién nhigr dg ap dung cong thizc IPLV/NPLV

Tong

Nhiét do khong khi/nude
N <13 | <18 | <24 | <27 | <30 | <32 | <35 | <38
lam mét (°C)

Ti Ié sb gio theo

nhiét do6 khong | 12,0 | 45,0 - 42,0 - - 1,0 - 100 %
ARI khi (EDB) (%)
Standard Ti l€ s6 gio theo
550/590 nhiét do nuéc 12,0/45

et ooty 420 | - 10 | - - - | 100%

lam mat ,0

(ECWT) (%)
Ti 18 80 gio' | Ha Noi (%) 44 | 1438 | 2755 | 225 | 1945 | 697 | 418 | 056 | 100 %
theo nhiét d6
khong khi TP HCM (%) - 001 | 6,73 | 33,86 | 3551 | 138 | 943 | 066 | 100 %

Vi du tinh toan cho thay, COP Chiller ly tim vong bi 550 RT thay d6i khéng nhiéu khi

nhiét do nudc 1am mat giam tir 32+18,33 °C, (I6n hon 2°C theo diéu kién IPLV). Dua

vao Bang 26. c6 thé dua ra cong thie NPLV cho diéu kién khi hau Ha Noi nhu sau
NPLV = 0,05* A+0,49*B+0,42*C+ 0,04* D kW/KW
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Theo s6 liéu Ha noi trong Bang 26 tinh duoc NPLV = 7,04 KW/KW, gid tri nay gan véi
két qua tinh theo dicu kién ARI: 7,0 KW/KW, gia tri ndy cao hon COP 100% tai
khoang 17% (7,04/6,03=1,17)

Bdng 27. Chi sé COP Chiller ly tam vong bi chay non tdi

Load Capacity | Evap | Evap | Cond | Cond .
kW | Amps | Efficiency | COP
% RT LWT | EWT | EWT | LWT
100 550 7 12 32 37 |320,5| 568,5 0,583 6,03
75 4125 7 10,75 | 25,17 | 28,83 | 203,8 | 384,2 0,494 7,11
50 275 7 9,5 | 18,33 | 20,78 | 134,4 | 283,7 0,489 7,19
25 137,5 7 8,25 | 18,33 | 19,59 | 81,1 | 209,1 0,59 5,96

Nguon :CVHG 0565- Trane Chiller

- Chiller ly tam dém tur

Su khéc biét quan trong giita Chiller dém tir va Chiller vong bi 1a chi s6 COP Chiller
dém tir ting nhanh khi Chiller chay non tai ¢ diéu kién nhiét 6 nuéc 1am mat vao binh
ngung giam tir 32°C+18°C. Dua vao cdng thuc tinh NPLV va Bang 28. c6 thé tinh
duge NPLV Chiller ly tim dém tir & diéu kién khi hau Ha Noi: NPLV=12,55 kW/kW,
gia tri nay thap hon khi tinh theo diéu kién ARI : NPLV=13,47 kW/kW, nhung cao
hon COP chiller ¢ 100% tai, khoang 80% (12,55/6,758=1,85).

Bdng 28. COP Chiller li tdm dém tir 2110,2 KW

Load | Capacity, | kW | Evaporator | Evaporator | Condenser | Condenser | COP
% kw in temp, °C | out Temp, | In Temp, Out
°C °C Temp, °C
100 |2110,2 312,25 | 12,00 7,00 32,00 37,00 6,758
75 1582,7 160,09 | 10,75 7,00 24,16 27,82 9,886
50 1055,1 66,49 | 9,50 7,00 18,33 20,68 15,870
25 527,6 30,06 | 8,25 7,00 18,33 19,50 17,550

Nguon :Performance Specification -Smardt Chiller

O diéu kién khi hau Ha Noi, ddi véi hé théng PHKK déan dung c6 ché do chay non tai
nhiéu gio trong nam, sir dung Chiller ly tim dém tir dem lai hiéu qua nang luong I6n
hon Chiller ly tAm vong bi khoang 70% (12,55/7,04 = 1,78).
5.3.3.2. Piéu kign khi hgu TP Hé Chi Minh
- Chiller ly tdm vong bi
Trong c6ng thire NPLV ¢ diéu kién khi hau TP H6 chi Minh thuc sy chi ¢ 3 s hang
& mic 100%, 75% va muc 50% tai. Dya vao Bang 26. ¢ thé dua ra cong thirc:
KW/KkW

NPLV = 0,10*A + 0,83*B + 0,07*C
Theo Bang 27. tinh duwgc NPLV = 7,0 kW/KW, gia tri nay I16n hon COP & 100% tai
khoang 16% (7,0/6,758=1,16) va bang gia tri NPLV tinh theo ARI.
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-Chiller ly tam dém tur

Str dung cbng thac tinh NPLVva Bang 28. tinh cho Chiller ly tAm dém tir : NPLV =
9,98 KW/KW, gié tri nay thap hon NPLV tinh theo diéu kién ARI, nhung cao hon
COP 100% tai khoang 40% (9,98/6,758=1,47).

5.4. Téng hep va nhdn xét

Nhitng két qua trén cho biét IPLV cua riéng Chiller, nhung khi danh gia hiéu qua
nang luong hé théng PHKK Chiller can phai cong thém tiéu thu dién caa céc thiét bi
trong hé théng nhu : bom(nudc lanh,nudc giai nhiét), quat thap giai nhiét, AHU/FCU.
Dé so sanh co thé tinh toan COP hé thdng cho cac hé thong PHKK chiller va VRV ¢
diéu kién khi hau Ha Noi nhu sau:

PALl: Hé théng Chiller ly tam dém tu: 02x 2110 kW(600RT)@ NPLV=12,55 kW/kW,
40 FCU inverter (30 RT) x 4,2 kWe, hé thong bom(nudc lanh, giai nhiét, bd sung) va
quat thap giai nhigt VSD 195 kWe: COPy, = 6,04 KW/KW

PA2: Hé thdng Chiller ly tam vong bi: 02 x 2110kW @ NPLV=7,04 kW/kW, 40 FCU
inverter (30 RT) x 4,2 kWe, hé théng bom(nuéc lanh, giai nhiét, bd sung) va quat thap
giai nhiét VSD 195 kWe: COPy, = 4,38 KW/kW

PA3:Hé  théng VRV Inverter loai COP cao:30may  50HP
x140kW(50HP)@41,4kWe/150FCU 28 kW@1,465kWe, 3100% tai néu tinh du tiéu
thu dién cua dan nong va 5 FCU thi COPy,, =2,87kW/KW. Khi hé théng chay non tai
(nhiét do khdng khi ngoai nha giam dan 35/27/18 °C; trong nha 27/19°C), chi sé trung
binh nim co6 thé dat: COPy; = 4,36 KW/KW, gié tri ndy cao hon khi chay day tai
khoang 50%.

Nhdn xét :

-0 diéu kién khi hau Ha Noi, h¢ théng DPHKK Chiller ly tim dém tir c6 COPy; 16n hon
COPyy chiller ly tdm vong bi va COPy,, VRV khoang 35% (6,04/4,38=1,38).

-Ap dung cho hé théng PHKK trung tdm thwong mai cong suat lanh 4220 kW chay
2900 gio/nam sir dung chiller ly tim dém tir c6 thé giam tiéu thu dién khoang 25% so
vé6i chiller ly tam vong bi hoic hé théng VRV, khoang 768000 kWh/nim (1,3 ty
VND/nam). Béi voi hé thdng PHKK c6 s6 gior 1am viéc 24/24 va thuong xuyén chay
non tai nhu trung tam vién thong, nha ga hang khong, bénh vién ,..thi Chiller ly tam
dém tir s& phat huy uu thé chay non tai dem lai hiéu qua tiét kiém nang lugng khoang
30% so Vi may lanh ¢6 dau trude déy.
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