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L& néi déu
TCVN 14285-7:2024 hoan toan twong duong véi ISO/IEC 30134-7:2023.

TCVN 14285-7:2024 do Hoc vién Cong nghé Bueu chinh Vidn thong bién soan, B Thang tin
va Truyén thang G& nghj, B Khoa hoc va Cang nghé tham dinh va cong bé.

TCVN 14285 (ISO/IEC 30134) vé Céng nghé thdng tin — Céc chi s hiéu qua chinh clia
Trung tam di liéu gbm:

- ISONEC 30134-1:2016, Phan 1: Téng quan va c4c yéu chu chung;
- TCVN 14285-2:2024 (ISO/IEC 30134:2016), Phan 2: Hiéu sut s dung dién (PUE);
- ISONIEC 30134-3:2016, Phan 3: Yéu t6 nang leong tai tao (REF);

- ISONEC 30134-4:2017, Phan 4: Hiéu qua nang lwong thiét bi CNTT cho may chd
(ITEEsv);

- ISO/IEC 30134-5:2017, Phén 5: S& dung thiét bj CNTT cho may chi (ITEUsv);

- ISO/IEC 30134-6:2021, Phan 6: Hé s tai sl dung nang lwong (ERF);

- TCVN 14285-7:2024 (ISONEC 30134-7:2023), Phén 7: Ty lé hiéu qua lam mat (CER);

- TCVN 14285-8:2024 (ISO/IEC 30134-8:2022), Phén 8: Hiéu sudt Cac-bon (CUE);

- TCVN 14285-9:2024 (1SO/EC 30134-9:2022), Phén 9: Hiéu suét st dung nuéc (WUE).



TIEU CHUAN QUOC GIA TCVN 14285-7:2024

Cong nghé thong tin - Cac chi sé hiéu qua chinh cta Trung tam
di¥ liéu - Phéan 7: Ty Ié hiéu qua lam mat (CER)

Information technology - Data centres - Key performance indicators - Part 7: Cooling efficiency
ratio (CER)

1 Pham vi ap dung

Tiéu chudn nay quy dinh ty 1& hiéu qua 1am mat (CER) nhw mét chi sé hiéu qua chinh (KP1) nhdm dinh
Iegng viéc str dung hiéu qua nang luong dé kiém soat nhiét d6 clia cac khéng gian bén trong trung
tam di liéu.

Tiéu chuén nay:
a) dinh nghia CER clia m¢t DC;

b) mé ta méi quan hé cla KPI ndy véi co s& ha ting, thiét bj cang nghé thong tin va hoat ddng cong
nghé théng tin cla DC;

c) dinh nghia viéc do, tinh toan va béo céo thong sé; va

d) cung c4p théng tin vé viéc dién gidi chinh x4c CER.

Phy lyc A mé ta mdi twong quan gitra CER va cac KPI khac.

Phy luc B cung cép céc vi dy vé viéc st dung CER.

Phu lyc C giéi thidu cac théng sé anh huéng dén CER.

Phy luc D mé ta cac yéu cAu va khuyén nghi cho céc phai sinh cia KPI lién quan dén CER.

Tiéu chudn nay khang 4p dung cho cac hé théng lam mat khéng st dung dién (vi dy: may lam mat hédp
thy nhiét).

2 T2i liéu vién din

Tai liéu vién din sau day 1a can thiét d& ap dyng tiéu chudn nay. Déi véi tai liéu vién dan ghi ndm céng
bé thl 4p dung phién ban dugc néu. DAi voi 1ai lidu vién dan khéng ghi ndm cong bé thi ap dung phién
ban mdi nhat (bao gdm ca cac sira d8i, bd sung).

ISO/IEC 30134-1:2016, Information technology - Data centres - Key performance indicators - Part 1:
Overview and general requirements (Cang nghé thong tin — C4c chi sé hiéu qua chinh clia Trung tdm dG
fiéu - Phan 1: Tng quan va cac yéu cau chung).
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3 Thuét ngir, dinh nghia, chir viét tit va ky hiéu

3.1 Thuat ngir va dinh nghia

Tiéu chudn nay st dyng cac thuat ng¥ va dinh nghfa néu trong ISO/EC 30134-1 va cac thuat ngl dinh
nghia sau:

3141

ty 1& hiéu qua lam mat (cooling efficiency ratio)

CER

ty 1& gitra téng nhiét Iwgng loai bd va nang lveng dién st dung do hé théng 1am mat tiéu thy.
CHU THICH 1: Gid tri clia "t&ng nhiét lrgng loai bé hang nam® khdi DC dwge do bing kWh,

3.1.2

ty 1& hiéu ning lam mat (cooling performance ratio)

CPR

ty |& gitra t3i nhigt cia trung tdm diF liéu thyc té va dién nang do hé thdng lam mat tiéu thy.
CHU THICH 1: Tai nhiét thuc té dugc do bing KW.

3.1.3

tdn tht ning Iwgng (energy loss)

si¥ tiéu hao nang Iegng do céc thiét bi dién gay ra.

CHU THICH 1: Nang lrgng mét chuyén thanh nhiét duec do bing kWh,

CHU THICH 2: T8n thét nang lrgng dién nhu may bién 4p, hé thdng cAp dién khong gian doan (UPS), quat gi6 cia cac bd xir
Iy khding khi phong may tinh (CRAH), bom, chiéu sang, c4p dién.

3.2 Chiy viét tét
CEF cooling efficiency factor hé sé hiéu qua 1am mat
CER cooling efficiency ratio ty 1& hiéu qua lam mat
COP coefficient of performance hé s6 hiéu nang
CPR cooling performance ratio ty I& hiéu ndng jam mat
DC data centre trung tam d liéu
EER energy efficiency ratio ty 1& hiéu qua nang lwgng

HVAC heating, ventilation, air conditioning  hé thng swdi 4m, thong gi6, didu hda
khdng khi
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iCER interim cooling efficiency ratio ty 1& hiéu qua lam mat tam thoi

NSenCOP net sensible coefficient of hé s6 hiéu nang thye té
performance

PUE power usage effectiveness hiéu suét s dung dién

pCEF partial cooling efficiency factor hé s hiéu qua lam mat mét phin

pPUE partial power usage effectiveness hiéu suét s& dung dién mét phan

pPUEwac partial power usage effectiveness for hiéu suat si dung dién mét phan cho hé

heating, ventilation and air théng sudi 4m, théng gid va didu hda
conditioning systems khong khi
SEER seasonal energy efficiency ratio ty '& hiéu qua nang lirgng theo mia
uPs uninterruptible power supply hé théng cép dién khéng gian doan

3.3Ky hiéu

Déi véi tiéu chuan nay, cac ky hiéu sau durge ap dung:

E-cociing Tdng nang lwgng tiéu thy cla hé thdng lam mat (theo nam) tinh bang kWh
Ecocling,0¢ Phan nang lweng lam mat cda trung tam di liéu (DC) tinh bing kWh
Ecooling,other Phan nang Iegng lam mét khang thuge DC tinh bing kWh

E socling.room Phan nang legng 1am mat phan b cho mét phang trong DC tinh bing kWh

Ecooiing, subsystem Di€N NANG tiéu thy cla hé théng phy tinh bing kWh

Enest Dién nang chuyén thanh nhiét nang tinh bing kWh

Eheatroom Dién nang phan bd cho mét phang dwgc chuyén thanh nhiét nang tinh bing kWh

Eearpc Téng dién ning clia DC dwgc chuyén thanh nhiét ndng (theo nam) tinh bing
kWh

Er Téng nang lwgng tiéu thy ciia thiét bj IT (theo nam) tinh bing kWh

Err room Téng nang lugng tiéu thy cda thiét bi IT (theo nam) phan bd cho mdt phang tinh
bing kWh
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Elosses Tdng thét thoat dién nang (theo nam) tinh bang kWh

Eosses,room That tho4t dién nang (theo nam) phén bd cho mét phong tinh béng kWh
Eotatroom Téng nang lwgng tiéu thy phan bd cho mdt phang {theo nam) tinh béng kWh
Eoc Téng nang lrgng tiéu thy clia DC (theo ndm) tinh bang kWh

Fec Hé s6 hiéu sut lam mat

Fecp Hé sbé hiéu suat lam mat tam thai

Poooiing Céng suét dién thiee té cla hé théng 1am mét tinh bang kW

Preat Tai nhiét thyc té tinh bing kW

Rece Ty & hiéu qua lam mét

Rep Ty 1& hiéu nang lam mat

Nurs Hiéu sut s& dung dién, PUE

Nusp Hiéu suat st dung dién tam th&i, pPUE

4 Pham vi 4p dynq tai trung tam dir ligu

CER theo quy dinh trong tiéu chuén nay:

— chilién quan dén co sé& ha tAng DC trong ranh giéi clia n6;

- mé ta hiéu qua clia hé thdng lam maét lién quan dén viéc s dung dién n3ng cla noé.
Trong mét sé trrdng hep, cac phét sinh clia CER hu ich duge md ta trong Phu lyc D.
§ Bijnh nghia CER

CER, Reg, dwoc xac dinh theo Cong thiee (1):

E
Ree = g ()
cooling

Enest V& Ecooing d€U durgre do bang kWh va trong cling mét khodng thoi gian.

Luwu §: Trong ISO/IEC TS 22237-7:2018, Céng thire (1) dwee goi 12 ty 1€ hiéu qua nang lvong (EER) va
cb thé thay ddi khi sira ddi ISO/IEC TS 22237-7.

Déi vai co sé ha tang DC chuyén dung, 4p dung nhuw sau:

Eneat = Eneat, o¢

Ecodinq ek Ecaallnq, Dc
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Hinh 1 cho thdy méi quan hé gira cac dang nang Iweng khac nhau déi véi co sé& ha tang DC chuyén
dung.

Egr Ei'mu Emnung,DC

E\ cat, e

trong d¢:
Eoc = Err * Ejosses + Ecoating, nc
Hinh 1 - Hé théng 1am mat chuyén dung

Viée tinh toan tai nhiét cla DC dua trén gid dinh ring tat ca dién nang dwgc s dung trong DC chuyén
thanh nhiét nang:

Eneat,oc = Eir * Eiosses
Err phéi dwoc do theo TCVN 14285-2:2024 [1].

NEU ¢6 $8n, Epsses 58 bao gbm tat ca cac ton hao dién khac, vi du nhir dién nang clia UPS, lweu trl
nang Itegng, bién ap, cap dién hoac chiéu sang dugc chuyén thanh nhiét trong ranh giéi cia DC.

Béi véi hé théng lam mat dling chung trong céc tda nha da chirc nang, bao gém cé DC, mirc tiéu thy
nang legng clia hé théng 1am mat dugc xac dinh tr mic tiéu thu nang lweng cia hé théng lam mat
ding chung.

Hinh 2 cho thdy mdi quan hé gira cac dang nang lwgng khac nhau ddi véi hé thng lam mét ding
chung trong cac tda nha da chirc nang, bao gbm ¢a DC.

Epc

EI‘I' EIM Emoiing,ﬂl: Emnllng.other

Ehl:al.[)l‘.! Emaling

trong d6:

Ecoaing, oc 18 mdt phdn nang leong st dung cho toan bd hé théng 1am mét dung chung dé loai bd
tai nhiét lién quan dén DC;

Exsaling otver 12 M3t phdn naing legng si¥ dung cho toan bd hé théng lam mat dung chung dé& loai bd
tai nhiét khéng lién quan dén DC.,

Hinh 2 - Hé théng 1am mét diing chung
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6 Phép do CER

6.1 Téng quan

Viée tinh to4an CER duoc 14p thanh van ban va tai liéu vé tdng nhiét lvgng loai bd va dién ning dugc
st dung dé lam mét trong cling mét khodng thoi gian 13 12 thang. Tidu chudn nay khong quy dinh tin
suét do tdng nhiét lrong loai bd va dién nang s dung cho lam mat, vi CER dugc tinh toan trén khung

thoi gian hang nam. Tuy nhién, tin sudt do dwoc sk dung sé xac dinh thai diém tinh todn CER tiép
theo trén co sé& hang nam.

6.2 Yéu ciu
Do CER doi hdi phai do tdng nhiét lwong loai bd va dién nang st dung trong cing mdt khodng théi
gian.

Dé do nhiét lgng loai bd, phai do thé tich chat [am mat va nhiét dung clia né. Trong cac trrang hop
nhu 1am mat mién phi trye tiép, moi tham sé anh huwdng dén nhiét dung (nhw d6 dm) phai dwoc do dé
tinh toan chinh xac lwong nhiét loai bd. Trong trrdng hop ¢é dudng dng du phong, phai do tat ca cac
duéng éng.

Déi véi viec s& dung dién nang, tAt ¢ cac thanh phan cla co sé ha tng lam mat (nhu bom), van, v.v.
phdi dwoc do va tinh vao ndng lvgng st dung. Do dién nang phai dwa trén kWh, khéng phai trén céng
sudt kW, Trong trvéng hop tai stz dung nang lugng, mic tiéu thy nang lweng clia cac hé théng bd
sung @& phan phéi nhiét tai siv dung trong tda nha sé& khang dwoc tinh vao mire tidu thy dién ning. Phuy
luc B sé dwoc ap dung.

Trang treéng hop phai thiét phai mé ta céc phién ban clia CER cho cac khodng thai gian do dudi 12
thang hodc cho céc hé théng phu DC, thi cac phép do duge mé ta trong Phy luc D sé dwere st dung.

6.3 Khuyén nghj
Céc DC nén trién khai cac ddng hd do véi kha nang doc tir xa va luu tri lich st diF ligu.
7 (’ng dung ciia CER

CER c6 thé dugc c4c nha quan ly DC s dung dé& bao cdo hiéu qua clia hé thdng lam mat dwoc st
dung dé kiém soat nhiét d§ cla cac khéng gian bén trong DC. Chi s6 KPI nay cé thé duoc st dung ddc
I&p, tuy nhién, Gé danh gia tdng thé vé hiéu qua si¥ dung tai nguyén clia DC, cac chi sé KPI khac dwoc
mé ta trong bd tiéu chuan TCVN 14285 (ISOAEC 30134) phai deoc xem xét. Khi st dung CER, dic
biét phai xem xét PUE. Khi b&o cdo CER, cling phai bdo céo gi4 tri PUE twong tng.

8 Bao cao CER
8.1 Yéu ciu
8.1.1. Cdu triic chudn cho di¥ li¢u théng tin CER

Dé& bao cdo CER ¢é y nghfa, td chirc bao cao phai cung cap théng tin sau:

10
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b) téng cong suét thiét ké DC cho co & (vi dy: 10 MWY;

¢) tén clia ngudi kiém toan va phirong phap dugc st dung dé kiém toan;
d) théng tin lién hé cla DC;

e) didu kién méi treéng clia DC;

f)  vitriva khu virc DC;

g) muc dich hoat dong clia DC;

h) ty1& nguyén m3u DC (vi dy: 20% lwu trir web, 80% email);

i) ngay dwa DC vao khai thac;

) sb lwgng may chu, bd dinh tuyén va thiét bj lwu tri;

k) s dung CPU trung binh va cao diém cia may chi;

I) tylé may chid o hég;

m) tudi trung binh cta thiét bi IT theo loai;

n) tudi trung binh cta thiét bj co s& theo loai (bé phan phéi dién va lam mat);
0) muyc tiéu sdn ¢é cla DC (xem ISO/IEC 30134-1, Phu lyc A);

p) chi tiét [am mat va xC ly khéng khi.

CHU THICH: Cac KPI khéc trong b tigu chuin TCVN 14285 (ISO/EC 30134) cb thé hd tro vigc 14p thanh vén ban théng tin
néu trén,

N6i chung, CER nén dugc bdo cao véi mét sb thap phan. Tuy nhién, tly thudc vao dd chinh xac cla
c3 hai phép do, iwgng nhiét loai bé va lrong dién st dung, co thé bao cao nhidu hon mét sbé thap
phan.

Bao c4o CER duwoc cong bd nén di kém véi cac didu kién 1am mat bd sung, ching han nhu st dyng
lam mét mién phi trgc tiép hodc nuwéc. Khi cé cac KPI cho céc didu kién nay, ching phai dugc xac dinh
va bao cao clng véi CER.

D& sl dung trong quan Iy nang lwong va xac minh céc bién phap cai thign, bdo cao v& ty 18 hiéu qua
lam mét tam thoi (iICER; xem Phu luc D.1) c6 thé dugc vé theo biéu dd so v&i nhiét d6 va do dm cla
khéng khi bén ngoai, néu ap dung. Vi iCER phy thudc rat nhidu vao nhiét dé khéng khi bén ngoai va
cac diéu kién khac nhuw d6 Am d6i véi hdu hét cac hé thdng 1am mat tiét kiém nang lwong, nén moi cai
thién ddu co thé dwoc phat hién trong sy thay ddi clia gia trj iCER tai cung nhiét do khang khi bén
ngoai.

12
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a) DC dwoc kiém tra;
b) Gi4 tri CER [hodc gi4 trj ty I& hiéu suat 1am mat (CPR); xem Phuy luc D.4];
c) Ngay két thic giai doan do theo dinh dang 1SO 8601-1 (vi du: yyyy-mm-dd).
8.1.2. Dir lidu bao cao cong bd CER
8.1.2.1. Thong tin bit budc
Céc thang tin sau day phai dugc cung cép trong bao céo cong bé dit liéu CER:
a) théng tin lién hé (chi tén té chirc hodc thang tin lién hé dwgc thé hién trong cac yéu clu cong bé);
b) théng tin vi tri DC (dia chi, tinh/ thanh phé hodc khu viec);
c) két qua do: CER véi ky hiéu phil hop;

d) trwdng hop st dung: co s& ha tAng DC chuyén dung hosc hé thdng lam mat diing chung trong cac
tda nha da nang bao gém DC.

8.1.2.2. Bing chirng hd tre bit buéc

Théng tin tdi thidu v& DC phai bao gdm cac muc sau day:

a) tén tb chirc, thong tin lién lac va md ta mai treeng khu vy

b) két qua do: CER vdi ky hiéu phu hop;

¢) ngay bt diu va ngay hoan thanh do danh gid;

d) giatriEm;

e) béo cao v dién tich phong may tinh, phong vién théng va phong didu khién;

f) didu kién mai tredng bén ngodi bao gdm nhiét 46, A6 4m va dé cao téi thidu, tdi da va trung binh;
g) gid tri va loai PUE twong (ng.

CHU THICH: Bo tiéu chudn TCVN 7589 hoiic twong duong cung cAp tai ligu tham khio cho phép do dién néng.

8.1.2.3, Vi du bao cao gia tri CER

St dung céu tric cla 8.1.1, ¢ac vl dy cy thé v& dinh danh CER va céch gidi thich clia ching dueoc dura
ra nhw sau.

Vi dy dinh danh CER:

DC X: CER (2018-12-31) = 3,5

Gidi thich: Trong ndm 2018, gia tri CER cta DC X [a 3,5.

8.2 Cic khuyén nghij

Thédng tin sau day co thé hibu fch trong viéc theo dai xu hwéng CER trong mét DC:

a) dién tich DC (m?;

11



Phu luc A
{Tham khao)
S trong quan gilra CER va cic KPl khac

A.1 Tdng quan

Lam mat la mét trong nhieng khia canh quan trong nhét cla viéc st dung nang lwgng trong mét DC, va
la khia canh c6 tiém nang téi vu héa hiéu qua ndng lwong 16n nhét. Higu sudt si dung dién tam thei
{pPUE) clia co s& ha tang lam mét cung cép cai nhin sau séc vé tiém nang d6 so véi cac phan khac
clia co s& ha ting, nhung né it hiru ich hon trong viéc quan ly nang lweng dé xac minh hiéu suét cla
céc cdi tién dbi véi co s& ha tAng Iam mat, vi gia trj clia pPUE néi chung ndm gita 1 va PUE cla DC,
nhu dwroc hién thi trong Céng thire (A.1):

1 <nuep<nup (A1)
trong dé
Nu,ep & hiéu sudt s& dung dién, PUE;
Nupe 12 hiéu suét si dung dién tam thei, pPUE;
Xem TCVN 14285-2:2024 [1] d& biét dinh nghfa va thong tin thém vé viéc si¥ dyng PUE va pPUE.

Do nhiét lgng loai bd chia cho dién nang sir dung béi co s& ha ting 1am mat cung cdp mét KPI chinh
Xac hon.

A.2 Thao luan vé cac thuat ngi hién cé dé danh gia hiéu suét

D4 c6 nhiéu thuat ngi dugc dinh nghia dé danh gia hiéu suét cia may méc (vi dy nhu may bom nhiét
va thiét bj lam mat) nhw mét phén clia toan bo hé théng 1am mét, vi du trong Tai liéu tham khéo [6] va
Tai liéu tham khdo [9] {(xem Bang A.1). T4t ca céc thuat ngl trong Bang A.1 chi dé& cap dén dic tinh
clia may, duoge xac dinh trong c4c didu kién ¢d dinh.

Hién tai khang ¢ thuat ngi hiéu suét nao cho toan bd hé thdng 1am mat dya trén cac phép do thie té
trong qua trinh khai thac DC. CER va CPR nhim I4p @Ay khodng tréng nay: ca hai déu dya trén cac
phép do trong didu kién thiec té khi van hanh DC. CPR dé cap dén COP va CER dé cap dén SEER.

13
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Bang A.1 - Céc thuat nglr vé hiéu suit cia may lam mat

Ky hiéu : o
Thuat ngiv . Co s& ha tang Mo ta
thuit ngir
. Hé théng bom | Bac tinh cla may, dwec xac dinh
Hé so hiéu nang COP i ) : . : ,
nhiét trong cac diéu kién cd dinh
L Dac tinh cla may, dwge xac dinh
Ty |& hiéu qua nang Irgng | EER May lam mat oy
trong cac diéu kién cd dinh
. Broc xac dinh cho giai doan mat
Ty |é EER theo mia SEER May lam mat
nam
Bé didu hoa|Bao gbm céac khoan phy cdp cho
Hé sb hidu nang thyc té NSenCOP khang khi phong | quat loai bd nhiét ngoai tréi va hom
may tinh chét léng

Hé sé hiéu nang (COP) la mét gia tri dira trén tai nhiét thye té va cong suat dién. N6 md ta hiéu nang
trong céc diéu kién dwgc kiém soat, ti wu, do db cung cép gia tri tdi da cho hiéu nang, khang phai 12
gia tri thyec té cho hoat dong trong mét DC thire. Hon niva, né dwgc dinh nghia cho may bom nhiét,
khéng phai cho co s& ha tang lam mat.

Theo Tai liéu tham khao [6] va [S], EER la ty |& gira cong suat lam mat va gia trj céng suat dau vao &
bét ky tap hop didu kién dinh mikc nao. N6 cling mé ta hiéu nang trong céc diéu kién duwoc kiém soat,
nhwng né da thira nhan anh huwéng clia hoat dong tai mét phan clia co s& ha tang lam méat.

Theo Tai liéu tham khao [6], SEER la téng nhiét lvgng dugc loai bd khéi khang gian dugc didu héa
trong mua lam mat hang n3m chia cho tdng dién nang tiéu thy cla may diéu hoa khong khi hodc may
bom nhiét trong cling mia. N6 mé ta hiéu nang clia co s& ha tang l1am mat trong didu kién thyc té dya
trén giai doan ¢ nam. Do d6, né tinh dén sy phy thudc clia EER vao didu kién khi hau, hodc chinh xac
hon, vao nhiét do khéng khi bén ngoai
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Phuluc B
(Quy djnh)
Vi du vé viéc sir dyng CER

B.1 Xac dinh PUE trong cac trung tdm dir liéu v&i cac phong may tinh khac nhau béng cach st
dung CER

Véi cac DC ¢ nhiéu phdng may mang cac dic diém khac nhau (vi dy: vé mat do nang lueng cla gia
dd hodc chién Irgc luan chuyén khi) nha khai thac cé thé muén so sanh hiéu qua nang lwong cla cac
phéng nay. Viéc tinh toan gia tri PUE cho tirng phong (pPUE) c6 thé 1a mét thach thire khi co s& ha
tAng dwoc chia sé trong DC. V& duéng dén dién, vin dé& nay c6 thé dwoc gidi quyét bing mét bo phy
mi-to phii hep, cung cAp kha nang tinh toan ning lwgng IT va tdn hao dién nang (vi dy: tir UPS, luu
trl néng legng, v.v.).

Viée tinh toan str dung dién nang cho co s& ha tAng lam mét trung tam yéu cAu tinh toan tai nhiét clia
méi phang bang Céng thire (B.1):

Eneatroom = Eneatroom * Eosses room (B.1)
Téng nang legng s dung clia méi phong ¢ thé duge tinh todn dya trén CER clia co s& ha tng lam
mét va gia tri Eneat cho mdi phang, nhir dwoc hién thi trong Céng thire (B.2):

Eta,room = Errroem + Eissas.oom + Emding.rmm (B.2)

1
Eneatroom * Emoﬁng.mom = Epeatroom X (1 + G)

trong dé

Recg room = Eneatoom / Ecocling.oom = Ree = Eneat / Ecodling
CHU THICH: Céc ky hiéu ¢ chi sé “room” dai dién cho céc gid trf tham chiéu d&n mét phdng cy thé.

Do nang Iwgng thiét bi IT cho méi phéng dwgc biét dén, gia trj PUE cb thé dwoc xac dinh cho ting
phdng ma khdng phai do nhiét d6 theo phong.

PUE duorc tinh toan trong didu khodn nay bd qua cac lgi thé tidm nang clia cac chién Irge luan chuyén
khi khac nhau. Méi treang kin theang ddn dén nhiét d8 cao hon lan truyén trén thiét bj IT va dan dén
nhiét 3§ cao hon tai dau vao HVAC va do dé dan dén nhiét dd cao hon cla chét 1dm mat. Khi cac
tuyén duwong éng lam mat clia cac phong may tinh khac nhau véi nhiét 6 khac nhau dugc két hop,
nhiét d¢ trére hé théng lam mat 12 hdn hop clia cac nhiét Ao nay. Vi didu nay lign quan dén tinh hudng
c6 nhiéu phong sl dung co s& ha tAng 1am mat chung, nén day van 1a cach tiép can hop 1& dé so sanh
cac phong khac nhau trong DC nay. N6 khéng cung cip gia trj PUE chung cho céc ké hoach luan
chuyén khi khac nhau,
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B.2 Xac dinh CER trong trirong heep tai sie dung nang lweng

Tai st dung nang lwong 13 mét chién lwge quan trong ddi véi hiéu qua nang leong téng thé. Cac DC
cé thé déng gop dang ké vao viéc tai str dung nang lrong bang cach cung cAp nhiét cho cac khu vie
phai nhiét. Do dé, nhiét dugc truyén ra ngoai ranh giéi clia mét DC c6 thé dwgc do va tinh dén trong
chi sé hiéu qua chinh (KP1) vé& hé sé tai s dung naing Iwong (xem ISO/NEC 30134-6).

CER 13 mét KPI dwgrc s dung dé& danh gia hiéu suat clia mot phan hé DC, tie 1a co s& ha tang lam
mat. Co s& ha tang d& phan phédi nhiét trong téa nha khéng duwoc coi [ mét phan clia DC. Do d6, tat
ca nang lweng phai thiét d truyén nhiét ra ngoai ranh gigi clia DC s& dwoc tinh todn tai mau sb cda
cong thirc CER. Bét ky hé théng bd sung nao dé phan phéi nhiét trong ta nha va mae st dung ning
lrgrng ctia chiing sé duac tinh dén trong vide quan Iy tda nha va cac KPI lién quan.
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PhulucC
(Tham khao)
Cac thong s6é anh hwéng dén CER
C.1 Pidu chinh nhiét do

Cac bd x{ ly khdng khi (AHU), néu cé kha nang k¥ thuat, c6 thé duoc cAu hinh lién quan dén hai thong
sb.quan trong: .

a) Téc a6 quat, x4c dinh legng khang khi leu théng trong phdng may tinh;
b) Nhiét 33 thap hon clia chét lam mat, xac dinh cong suét lam mat.

Trong khi thong sé dau tién co tac dong Ién dén PUE tam théi clia HVAC, thi thong sd thir hai ¢6 téc
ddng dén CER.

Nhiét @ thdp hen cho cac by xi Iy khang khi cang cao thi cdng suét 1dm mat cla ching cang thép.
Nhwng d6i v6i hoat Gong t3i mét phan, cong sudt 1am mat thdp hon co thé Ia di. Nang cao nhiét 46
thdp hon 6 lgi cho cac hé thong st dung 1am mat mién phi, vi thei gian chénh léch di giGra nhiét 49
khéng khi ngoai trdyi v&i nhiét 6 thap hon co thé dugc kéo dai. St dung 1am maét mién phi trong théi
gian dai hon trong subt ca nam dan dén CER cao hon cho ¢ nam.

Do d6, viéc didu chinh nhiét d3 thap hon cho chét lam mat trong céc thiét bj xt Iy khéng khi anh hudng
dén CER.

C.2 Nhu cdu Jam mat

Bén trong co s& ha tAng 1am mat, mét hé thdng bom dam bao leu lrgng chét lam mét qua cac dwdng
dng d@én cac bd x Iy khong khi. Gidm thiéu khdi lwgng chét lam mat xudng mic nhu cdu lam mat,
tranh viéc hé thdng bom hoat déng khi khéng can thiét. Didu nay trec tiép cai thién gia tri ciia CER vi it
dién nang hon dwoc str dung bdi co s& ha ting lam mat, phyc vu cling mot tai thiét bj IT va do d6 tai
nhiét.
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Phuluc D
(Quy dinh)
Cac dan xuét ciia CER
D.1 Muc dich clia cac din xuit CER

Cé thé cin phai mé ta cac phién ban CER cho céc khodng thi gian do dwéi 12 thang hoc cho cac hé
théng con clia DC. Cac thuat ngr CER dén xuét dugc chi dinh cho muc dich nay va cung cép gia trj
nhur mét bién thé cia CER d& ma ta mét tinh hubng cy thé hodic mdt tap hop cac didu kién. M3i din
xuét phai dwoc di kém véi thong tin cy thé mé ta tinh huéng cy thé.

D.2 Sir dyng cac din xudt CER

Béo c4o CER phai phis hop véi bao cao PUE. Bidu kién ranh giéi clia bdo cae PUE phai gidng voi bao
cdo CER. Péi voi bao cao CER, néu ¢6 PUE dén xuét, thi phai cung cip CER din xuét véi cling didu
kién ranh giéi.

Duoc phép st dung két hop cac thuat ngik d& mé ta cac tinh hudng va gid tri cu thé. Mot vi du vé viéc
str dyng cac dan xuét nay 1a:

pCER tam théi (2021-08-01: 2021-08-31) = 3,1 [tham chiéu jjj)

[iii}: [ranh gi@i clia trung tam di liéu, lam mat diing chung, khéng gian, an ninh vét ly]
Tai thiét bi IT 40 %, diéu kién méi trwdng, v.v.

D.3 CER tam thoi

Binh nghia clia CER néu rd rang ring dé 1a mat con sé hang nam va yéu ciu do lién tuc nang Ieong IT
va tbng nhiét Ivong loai bd khdi DC trong it nhat mét nam. B4o cao yéu cu di kém véi moi gia tri CER
theo loai clia n6 va giai doan do (xem 6.2).

Déi véi muc dich quan 1y nang lweng, phép do va bao cao cac giai doan nhé hon mat nam toan cé thé
hiru ich. Cac gia tri nay sé dugc dinh danh [& iICER. Chung ciing phai di kém véi giai doan do, céc
théng tin pham vi va bao céo khac duwgc yéu ciu cho CER tinh theo nam.

D.4 Phép do CPR
D.4.1 Tinh toan CPR

Déi véi cac giai doan nhd, ICER phat trién theo hwéng COP cho co s& ha ting lam mat, nhung theo
diéu kién khai thac thyc té, tham sé nay 1a mét tham sé phy thudc vao tai va nhiét do ngoai troi.

CPR duwgc dinh nghia theo Céng thikc (D.1):
Rep = et (D.1)

Ca t&r s6 va mAu sé ddu phai dwoc do cing mdt khodng thoi gian.
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D.4.2 Do CER
D.4.2.1 Yéu ciu

Viéc xac dinh CPR yéu ciu xac dinh tai nhiét va si» dung ning lrong trén mét khung thoi gian nho.
Kich thuée ciia khung théi gian nay phu thude vao muc dich st dung CPR, vl du nhw trong qué trinh
quan Iy nang lirc va kha nang ky thuat cla c4c thiét bi do va co s& ha tAng giam sat.

Dé co d§ chinh xac chap nhan dwgc ctia CPR, phai ddm bao sir didu chinh chinh xac gitra khodng théi
gian do clia ¢ hai yéu t6 clia CPR, ttc |2 nhiét lvong dwoc loai bd va st dung dién.

D.4.2.2 Khuyén nghi

Céc DC nén trién khai tw dong héa viéc doc dong hd do va xi ly dir liéu dé déi phé véi leeng de liéu
duy kién.

D.4.3 Bao cido CER
D.4.3.1 Yéu cu

Bao c40 CPR yéu cau thai didém xac dinh, vi dy: "Ngay 15/07/2019 Itc 13:30 h CPR 14 2,3" hodc "Ngay
12/01/2018, ldc 5:15 h CPR 1a 12,7". Néi chung, CPR sé& dugc bao cao véi mét sé thap phan. Tuy
nhién, tly thude vao dé chinh x4c cla phép do CPR, cé thé bao cao nhidu hon mét sb thap phan,
nhueng khéng duge nhiéu hon sé thap phan dugc bao céo cho CER.

Do CPR phy thudc rét nhiéu vao nhiét 6 khdng khi b&n ngoai va cac didu kién khéac, nhu d6 &m, déi
véi hau hét cac hé théng lam mat tiét kiém naing lieong, bao céo CPR phai chira cc didu kién nay.

D.4.3.2 Khuyén nghj

Pé s dung trong quan Iy nang luc, CPR nén dwoc thé hién theo bidu db so véi nhigt dé va d6 &m
khéng khi bén ngoai, néu c6 thé. Gia trj tdi thidu clia CPR thudng | ddu hiéu tét hon cho nhu cu
nang-leong téi da clia co s& ha tng lam mat so véi dik liéu dwgc cung cAp trén bang tén cla tat c3
céc thanh phan.

D.4.4 Sir dung CPR trong quan Iy ndng Iwc

Viéc xac dinh mere st dung ngudn dién chinh va may phat dién yéu cAu phai biét nhu cAu nang lwong
téi da ctia tit ca cac hé théng phu clia co' s& ha ting. Trong khi tai dinh ciia hé thdng UPS cé thé dugc
gidm sat va lién quan dén tai thiét bj I T, thi tai tdi da clia co s& ha tang lam mat phy thudc vao tdi thiét
bj IT va nhiét do khéng khi bén ngoai. Déc tinh clia may do nha cung ¢ap cung cap cd thé khac véi nhu
ciu nang lwong trong mét DC thye té. Do d6, phai co mét sé liéu dé xac dinh nhu ciu nang lwong clia
co s& ha tAng Iam mét theo cac didu kién khai thac thuc té riéng 18. S6 liéu nay c6 thé dugc cung cép
b&i CPR.

Theo D.4.3.2, viéc vé biéu d& CPR so véi nhiét d§ va dd dm khéng khi bén ngoai (néu co thé) sé gitp
hiéu rd hon v& nhu ciu nang Ireng thee té clia co s& ha ting 1am mat. Céc gi trj dién hinh clia CPR
ddi véi hé théng 1am mat dipa trén may nén ndm trong khodng tir 2 dén 3. O nhiét @6 khéng khi bén
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ngoai vira phai, cac hé thang dwoc téi wu hoa cé thé dat dugc cac gia frj vt qua 3, cling gidng nhu
tit ¢ cac hé théng lam mat mi&n phi.

Tai nhiét @ khéng khi bén ngoai cac han, cac gid tri clia CPR ¢6 thé gidm xuéng dudi 2 va déi véi tai
phu tham chi thdp hon 1, vi dy: co sé& ha tng lam mat yéu cAu nhiéu dién nang hon iwgng nhiét ma né
loai bd. Mac di diéu nay khang nén xay ra & céc téi cao hon va khong lam anh hudng dén tdng nang
lyc clia DC, CPR phai duoc gidm sat & cac tai thiét bi IT khac nhau d& xac minh s phat trién clia CPR
I&n cac gia tri cao hon & cac tai thiét bi IT cao hon,

D.5 Xac dinh CEF

D.5.1 Tinh toan CEF

Hé sé higu suat lam mat (CEF) 1a nghich ddo clia CER, nhw duoc thé hién trong Céng thive (D2):

Fec = 1 _ Reoaing
EC Ece Rheat

(0.2)

Khong gidng nhw CER, CEF cho phép thé hién hiéu suét clia hé théng 1am mat theo 1y 1& phan tram
nhiét lvgng loai bé. Vi dy, hé théng cé CEF [a 0,25 nghia & 25 % nhiét lgng loai bd dwéi dang dau
vao dién néng cho qua trinh loai bd nhiét.

D.5.2 CEF tam th&vi

Khai niém CEF cho phép xac dinh c4c hé théng phu cla hé théng 1am mat, vi dy nhw CRAH, may 1am
mét va may lam mét khé nhu mét chudi co s& ha tang lam mat dwoc xay dyng dé di chuyén nhiét tir
phdng may chti ra ngoai trév.

Binh ngha CEF tam thdi lién quan dén mirc s dung dién ning cda hé thdng phu, nhw dwgc thé hién
trong Céng thirc (D.3):

E cooling,subsystem

D3
Rheal ¢ y

Fecp =

Céng thtec (D.3) cho phép phén tich hiéu suét clia tit ca cac hé théng phu van chuyén nhiét doc theo
chudi co s& ha tAng lam mat. Tuong tw nhw CEF, [a t 1& phan tram st dung dién nang clia toan b hé
théng lam mat phai thiét d& loai bd nhiét, pCEF 14 ty 1& phan tram st dung dién nang clia tieng hé théng
phu.

D.5.3 Vidu
Bang D.1 hién thi vi du v& hé thdng 1am mat bao gdm CRAH, may [am mét va gian kho véi két qua do
nang lwgng trong cac ngay 25 thang 10 nam 2016, 28 thang 10 nam 2016 va 26 thang 11 nim 2016.

Thai gian do méi ngay la 6 gié. Mre tiéu thy nédng lwong cla hé thng lam mét, bac gdm CRAH, may
lam mat va gian khé, dwoc do & cac nhiét d§ khdng khi ngoai tréi khac nhau.

Téng mrc tiéu thy nang lwgng cla DC dwerc tinh toan tir tdng miee tiéu thy nang leong cla thiét bi IT,
tén hao UPS va hé théng lam mét.
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Téng dién nang chuyén thanh nhiét dwoc tinh toan tir tdng mire tiéu thu nang lwong IT va tdn hao
UPS. Trong cé ba ngay, mirc tiéu thy nang legng IT (2 550 kWh) va tdn hao UPS (120 kWh) khang
ddi. Theo d4, nang lwong chuyén thanh nhiét 1a 2 670 kWh,

Vi du cho ngay 25-10-2016:

- Do duwoc mirc tidéu thy nang lweng clia CRAH 1a 107 kWh

— Do dwoc mirc tieu thy nang legng clia may lam mat 1a 53 kwh

— Do duwgce mkc tiéu thy ndng Iegng cla gian khé [a 134 kWh

Téng cong, mirc tiéu thy nang lrgng clia toan bd hé théng |am mat 1a 294 KWh.

- pCEF tam thai (2016-10-25; 12:00:00-18:00:00) = 4 % [CRAH, nhiét d& khang khi ngoai tr&i 8 °C}

Gidi thich: pCEF tam thdi clia CRAH 13 4 % & nhiét d6 khong khi ngoai trdi 8 °C. Tinh ton béng
cach |4y me tiéu thy nang lueng clia CRAH (107 kWh) chia cho nang Iwgng chuyén thanh nhiét
(2 670 kWh).

- pCEF tam th&i (2016-10-25; 12:00:00-18:00:00) = 2 % [may lam maét, nhiét d9 khéng khi ngoai tr&i
8°ClL.
Giai thich: pCEF tam théi clia may lam mat 1a 2 % & nhiét dd khong khi ngoai tréi 8 °C. Tinh toan
bing cach liy mirc tiéu thy nang lwgng clia may 1am mat (53 kWh) chia cho nang lwgng chuyén
thanh nhiét (2 670 kWh).

- pCEF tam thoi (2016-10-25; 12:00:00-18:00:00) = 5 % [gian khé, nhiét d§ khéng khi ngoai troi 8
BC]

Giai thich: pCEF tam thei clia gian khd 1a 5% & nhiét dd khdng khi ngodi tr&i 8 °C. Tinh toén béng
céch lay mire tidu thu nang legng cla gian khd (134 kWh) chia cho naing Iugng chuyén thanh nhiét
(2 670 kWh).

Hé théng l1am mat tbng thé clia DC cd CEF tam thoi 14 11 % trong thdi gian do 6 gir vao ngay 25 thang
10 nam 2016. CEF dugc tinh toan tir tdng clia ba CEF tam thdi.

Ngoai ra, PUE tam théi (1,16) cla DC trong khoang théi gian do 6 gior vao ngay 25 thang 10 nam 2016
cd thé dugc tinh toan 13 thwong sé gitra mire tiéu thy ning legng DC va nhu cdu nang legng IT.

Trong Bang D.1, hé théng lam mét téng thé c6 CEF Ia 13% cho ngay 28 thang 10 ndm 2016 & nhigt 4o
khéng khi ngoai troi cao va 8% cho ngay 26 thang 11 nam 2016 tai nhiét 3 khéng khi ngoai trei thap.
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Bang D.1 - Vi dy vé do CEF va cac din xuit pCEF cho CRAH, bd lam mat, va bd 1am mat khd

Ngay do 2016-10-25 2016-10-28 2016-11-26
Gi&r do bt gu 12:00:00 12:00:00 12:00:00
Gier do két thuc 18:00:00 18:00:00 18:00:00
Nhiét @6 ngoai trovi 8°C 14°C 3°C
iPUE 1,16 1,18 1,13
CEF 1% 13% 8%
Mtrc tiéu thy nang lgng kWhy | pCEF | kWhe | pCEF | kWhy pCEF
IT 2550 -| 2550 - | 2550 -
Tén hao UPS 120 - 120 - 120 -
Hé théng 1am mat 294 - 347 - 214 -
CRAH 107 4% 107 4% 53 2%
May lam mat 53 2% 53 2% 27 1%
May [am mat khé 134 5% 187 7% 134 5%

Bing cach sir dung pCEF dé phan tich chudi lam mét nay, vi du, cho thay tiém nang dé téi vu héa gian
lam mét khd. N6 c¢é mirc st dung dién ndng cao nhat ngay ca tai nhiét 46 ngoai trdi thép.

Kién thirc v& CEF va pCEF hd trg cac nha khai thac DC trong viéc téi wu héa co s& ha ting lam mat
clia hg va dat dwgc cac gia tri thiét k& mong muédn.
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TCVN 14285-2:2024 (ISONIEC 30134:2016), Céng nghé théng tin — Cac chi sé hiéu qua chinh clia
Trung tam di¥ liéu - Phan 2: Hiéu suét str dung dign (PUE)

ISO/NIEC 30134-3, Information technology - Data centres - Key performance indicators - Part 3:
Renewable energy factor (REF)

ISO/IEC 30134-4, Information technology - Data centres - Key performance indicators - Part 4: IT
Equipment Energy Efficiency for servers (ITEEsv)

ISO/IEC 30134-5, Information technology - Data centres - Key performance indicators - Part 5: IT
Equipment Utilization for servers (ITEUsv)

ISO/IEC 30134-6, Information technology - Data centres key performance indicators - Part 6:
Energy Reuse Factor (ERF)

ANSJAHRI Standard 210/240-2008, Performance Rating of Unitary Air-Conditioning & Air-Source
Heat Pump Equipment

ISO/IEC 22237-1:2021, Information technology - Data centre facilities and infrastructures - Part 1:
General concepts

TCVN 7589 (tat ca cac phan), Thiét bj do dién (xoay chidu)

AHRI 1360(1-P)-2017: Performance Rating of Computer and Data Processing Room Air
Conditioners
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