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PHUONG PHAP DANH GIA HIEU QUA NANG LUQNG
POI VOI CONG TRINH XAY DUNG DAN DUNG

ThS. NGUYEN SON LAM
Vién KHCN Xay dung

Tom tat: Bai bdo ndy gidi thiéu phuwong phdp danh gid hiéu qua nang heong theo thang bac phan
loai hiéu quad nang luwong cho cdc cong trinh xay dung. Phuong phdap nay duoc dung dé danh gid hiéu
qud ndng lwong cho tdt cd cac céng trinh hién hitu va cac duw dn cdi tao vé nang lwong cho cdc cong
trinh trén.

Céc thanh phan nang lwong cua toa nha dwoc danh gid trong phwong phap nay gom cé: Hiéu suat
nhiéz ciia hé thong tu’ong bao che, hé thong HVAC, hé thong chiéu sdng va sir dung nguon nang luong
tai tgo. Viéc danh gid hiéu qud nang luong cua cdc toa nha hién hitu, cdc dw dn cdi tao vé nang
lwong khéng chi can tudn theo phwong phdp ndy ma con phdi tudn theo quy dinh khdc ¢é lién quan.

1. Mé déu

An ninh nang luong dang 12 vin dé thoi sy mang tinh toan ciu va la mot trong nhirng mbi quan
tdm hang dau cua tat ca cac nudc trén thé gioi. Theo thong ké cua Lién Hop Qudc, Nganh Xay dung
trén thé gisi tiéu thu 17% lugng nude ngot, 25% lugng go khai thac, cac cong trinh xay dung st dung
30-40% ning luong trong tong nang luong sir dung, s dung 40-50% nguyén vat lidu tho, chiém 33%
tong lwgng phat thai CO, toan thé gidi. Do vy can phai c6 phuong phap, cong cu danh gia hiéu qua
st dung ning lwong cia cic cong trinh dan dung nhim muc tiéu giam mic tiéu thy ning luong va
phéat thai khi nha kinh.

Viéc danh gia hiéu qua nang luong cac cong trinh dan dung bao gdm cong tac thu thap thong tin,
ldy miu va kiém tra tai hién treong ciing nhu tinh toan sir dung ning luong cua cac toa nha. Phuong
phap danh gia cdn duoc ap dung théng nhéat dé danh gia vé hiéu qua niang luong cho cac cong trinh
dan dung hi¢n hitu truée va sau khi cai tao. Phuong phép danh gia dugc gidi thi¢u bao gdm céc hang
muc: thu thap thong tin, tai liéu, quy trinh danh gia, tinh toan chi s dic trung nang luong cong trinh,
ap dung thang phan loai sir dung niang lugng, thang phan loai st dung ngudn ning lugng téi tao, thiét
bi st dung, ndi dung théng tin ctia bao cao danh gia hiéu qua nang lugng.

2. Phuong phap danh gia hi€éu qua niang lugng
2.1. Thu thdp théong tin, tai li¢u

Co so dé danh gia dic trung ning lwong cho cac cong trinh dan dung bao gdm cac thong tin co
ban vé cong trinh va két qua tinh toan cac thong sé str dung nang lugng. Cac thong sb nay bao gdm
hiéu suit nhiét ctia tudng bao che toa nha (vi du: h¢ so truyen nhiét ciia mai, hé s truyén nhiét trung
binh cua tuong bén ngoai theo tat ca cac hudng, hé s truyén nhiét va d6 kin khit cua céc ctra s0 bén
ngoai, hé so truyen nhiét va do kin khit ctia cac ctra di bén ngoai, chung loai, hé s6 dan nhiét va chiéu
day vat lidu cach nhiét, cac khiém khuyét cach nhiét cua két cau bao che,...) va hiéu suat cia cac thiét
bi st dung nang luong (vi du: loai ngudn sudi va lam mat cua diéu hoa khong khi, cong suét, tong
cdng suit cua h¢ thdng nude lam mat trong diéu hoa khong khi, nhiét do cua nude cap va nude hodi
lru, hé thdng cip nudc, cac loai den chiéu sang, cuong do chiéu sang,...).

Mbi loai thong s6 déu bao gdm ca thong sb co ban va céac thong s bd sung. Thong sb co ban lién
quan téi viéc tinh todn murc tiéu thu ning lugng, con c4c thong sé bd sung gitp cho két qua tinh toan
chinh x4c hon khi diéu kién cho phép. Méi thong sb can duoc xac dinh dua trén viéc khao sat va xuit
phat tir dit liéu c6 dwoc nho cong tac 1dy mau va kiém tra tai chd. Thong sb khong thé kiém tra tai chd
c6 thé dwoc chip nhan thong qua viéc kiém tra cac tai lidu co lién quan va hoi ctru cac dir liéu luu trir.
Khi danh gia cac cong trinh dan dung d4 qua cai tao, viéc lya chon thong sé cin nhéat quan so véi
truée khi tién hanh cai tao cong trinh, hon nita dé c6 duoc tirng thong s, cung diéu kién kiém tra va
phuong phap danh gia phai dwoc thuc hién véi cung didu kién st dung hodc van hanh, tai clng vi tri
kiém tra hodc cho cung loai trang thiét bi cong trinh.

Khi thyc hién danh gia vé hiéu qua ning luong cong trinh thi phai thu thap cac tai liéu can thiét sau

day:

- Tai liéu van ban nghiém thu va hoan cong cong trinh hodc cac tai liéu va cac dix liéu co lién
quan;

- Béo céo klem tra chat lugng cong trinh;

- B40 c40 Vé cong tac kiém tra hiéu sudt nhiét cho tirng phan cua tudng bao che tda nha do co
quan danh gié c6 lién quan lap;
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- B40 40 Vé cong tac kiém tra hiéu suit va hiéu qua cia hé thong didu hoa khong khi, cap nuéc va
cac thiét bi chiéu sang ciia co quan thidm dinh c6 lién quan;

- Céc tai lidu vé hiéu suit cua cac bo phan, thiét bi khac cua cong trinh;

- M6 ta str dung nang luong tai tao (néu co).

Ngoai ra, khi thuc hién danh gia hiéu qua niang lugng cac cong trinh da cai tao, chii cong trinh can
cung cép cac tai liéu sau:

- B4o c40 tham tra/kiém tra chat lwong cong trinh;

- K& hoach va céc ban v& cai tao tiét kiém ning luong;

- Ban v& lap dat va dix liéu vé su phU hop cua du 4n sau cai tao;

- B0 c4o kiém tra vé sy cach nhiét va hiéu qua ning luong cua cira sd/ctra di do co quan c6 thim
quyén danh gia;

- B40 c4o vé hiéu qua cua viéc cai tao hodc thay thé thiét bi;

- Dit ligu vé vat ligu va thiét bi khac;

- B4o c4o cong bd sir dung ning luong tai tao trong du an.
2.2. Quy trinh ddnh gid hi¢u qud ning lwong

Quy trinh danh gia hiéu qua nang luong cho cac cong trinh dan dung hién httu dugc thuc hién tuan
theo so d6 hinh 1 va danh gia hiéu qua ning lwong sau khi cai tao cong trinh duoc thuc hién theo so
dd hinh 2. Céng tac danh gia hiéu qua niang luong sé& dugc thyc hién sau khi d4 c6 cac bao céo vé
kiém tra chit luong xac nhan sy phl hop bao dam du diéu kién an toan va chit luong cong trinh.
2.3. Tinh toan chi sé ddnh gid dic trung ndang lwong (EP)

Tuy thudc vao chic ning cua dic trung ning lugng cong trinh, ¢ thé tinh chi sb danh gia dic
trung nang lugng theo cong thirc (1) va (2) dudi day:

- Nhu 1a mét trong s6 nhitng chi tiéu tiéu hao nang lwong: EP = P (1)
Trong do6:
P - Chi s tiéu hao nang lvong dugc xac dinh theo hé so thiét ké hodc do dac thuc té.
- Nhu 14 t§ hop cua nhitng chi sé két hop:
EP = SUM(PI), i=1,2,3...m (2)
Trong d6:
Pi - chi s thu i;
m - téng sb cac chi sé dugc chon.

biac trung nang lugng dugc tinh voi cac gia tri ¢ 2 dang: nang lugng st dung va nang lugng ban
dau trong trudng hop khi thé hién tiéu hao ning lwong nim hodc tiéu hao ning lwong dic trung nim.
Gi tri cua dédc trung nang lugng nhu 1a nang lugng sir dung dugc xac dinh véi gia tri ndng lwgng nam
cin phai cdp hodc can phai dap Gng cho cong trinh. Gié tri cia dic trung ning lwong nhu 1a ning
lrgng ban dau (KWh) dugc xac dinh theo cong thire (3).

m
Q = ZQi,hei (3)
i1
Trong d6:
Q - gia tri nang luong ban dau (kWh);

Qin - gid tri ndng luong sir dung véi ngudn niang luong tht i (kWh);

e - hé s6 xac dinh tén hao ning luong dé cung cip, san xuat va van chuyén thudc thanh phan ning
luong thu i.
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Béo céo kiém tra chit
lugng cbng trinh

Co

C6 van dé vé chat Bao tri va stra chita

lugng hay khong

Thu thap théng tin

A

L4y mau tai chd va
tinh toan

A
Céc tham s6 cho tinh

toan HQNL
M®& hinh tinh toan HQNL cho M6 hinh tinh toan HQNL cho cac
céc cong trinh duoc danh gia cong trinh dé xép hang chuan

A

Tinh toan liét k& HQNL,

thang bac HQNL va quy
mo st dung NL tai tao

A

Danh gia HQNL cua cong
trinh

Cén thiét cai tién
vé st dung NL

Kién nghi cai tién vé
st dung NL

Béo cao danh gia HQ NL

Hinh 1. Quy trinh ddnh gid hiéu qud nang lwong (HQONL)
cho céac cbng trinh dan dung hién hiru
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Thu thap thong tin cac cai
tién vé sir dung NL

'

L4y mau tai chd va tinh
toén

v

Céc thong sd tinh toan
HONL

A

Tinh toan HQ NL cta

cé&c cong trinh d& danh
gia sau khi cai tao

l

HQNL cua cong trinh | Tinh toan liét ké HQNL
¢6 dinh mirc chuan bac NLHQ va mirc s
dung NL tai tao

l

HQNL cua cong trinh | banh gia HQNLcua
da danh gia trugc khi | cong trinh
cai tao

A
Béo cao déanh gia
HQNL

Hinh 2. Quy trinh ddnh gid hiéu qud nang luong (HQNL) cho cdc cong trinh dan dung
sau khi duoc cdi tao tiet kiém nang luong

Hé sé xac dinh tén hao ning luong dé khai thac/san xuét va van chuyén thanh phin ning luong
tht i e; duoc tinh theo theo bang 1.

Bang 1. Hé s6 xdc dinh tén hao nang luong dé khai thac/ san xudt va vdn chuyén thanh phan nang
lwong thiri e

Dang ngudn nhién liéu/ning g
luong -
Khi tu nhién 1.1
Khi propan - Butan 1.1
Than da 1.2
Cui dét 1.05
Than cui 1.25
Nang luong dién 3
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bic trung ning lugng ciia cong trinh tinh theo phat thai CO,, dugc xac dinh theo céng thirc (4) voi
hé s6 f; qui d6i phat thai CO, cua ngudn nhién lidu/ning lwong thir i (g/kWh) c6 gia tri duoc trinh bay
trong bang 2.

EcP = {Zm:Qifi le'6 4)

Trong do6:

EcP - khéi lugng CO, (tin);

Qi - khéi lwong cua ngudn nhién lidu/niang luong thir i trong tdp hop cac dang niang luong duoc sit
dung;

f, - hé sb cua hé sé qui ddi phat thai CO, cua dang ning luong thi i.

Bang 2. Gid trj twong irng ciia hé s6 quy doi tinh
theo CO, ciia nhién liéu nang luong

Dang ngudn nhién liéu/ning fi
luong g CO/kWh

Khi ty nhién 247
Khi propan - Butan 272
Than da 439
Cui dbt 6
Than cui 43
Nang luong dién 683

Viéc danh gia hiéu qua nang luong cua cong trinh dugc thuc hién théng qua viéc so sanh véi gia
tri thang chuin (EPmax).

Yéu cau vé str dung ning luong hiéu qua duoc dap ung khi gia tri dic trung ning lwgng cia cong
trinh nhoé hon hodc bang gia tri thang chuan (EPmax): EP < Epmax.

Khi gia tri dic trung ning lwgng chi dam bao dugc vai cac chi sé niang lwong trong tod nha theo
tinh toan va do dac thuc té 1a cac hé sé hiéu suét hoat ddng cia may sudi/may lanh hodc hé sb tac
dong hiéu qua tir ngudn nhiét t6i noi sir dung, yéu ciu str dung ning luong hiéu qua duoc dap tng,
khi gia tri dic trung ning luong cong trinh 16n hon hodc bang gié tri thang chuan: EP > Epmax.

Cong trinh duoc phan loai theo nhém sir dung niang luong tir thang A dén G thong qua viée so
sanh gia tri dac trung nang lugng tich hop v4i thang phéan loai st dung ning lugng. Thang phéan loai
st dung nidng lugng duoc xay dung trén co s& hai gia tri nang lugng dac trung tich phan: EPmax,r va
EPmax,s xac dinh nhu niang lugng ban dau, nang lugng st dung, hodc luong khi phat thai CO,, trong
do:

EPmax,r — | tong ning lwong sir dung cho sudi, 1am mat, thong gié, cip nudc nong va chiéu sang
dugc tinh theo phwong phap néu trong tiéu chuan EN 15217 vé dic trung ning lwong ciia cong trinh.
Gia tri dic trung nang lwong cua hé két cAu bao che va hiéu qua dat dwoc cua ching cung hiéu qua
cua cac hé thdng k¥ thuat (sudi, 1am mat, théng gi6, cdp nude nong) duoc tinh trong didu kién thuyc té
khi tién hanh thyc hién danh gia;

EPmax,s — la tong ning luvong sir dung cho sudi, 1am méat, thong gid, cap nudc nong va chiéu
sang tinh theo phuong phap néu trong tiéu chuin EN 15217 vé dic trung ning luong cia cong
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trinh. Gia tri dic trung ning lwong cua hé két cdu bao che va hiéu qua dat duoc cua chung cling
hiéu qua cua cac hé théng k¥ thuat (suwdi, 1am mat, théng gid, cip nudc nong) duge tinh vao thoi
diém cong trinh dugc dua vao sir dung.

Cian cur vao gia tri EP dé thuc hién viéc phan loai cong trinh cin ct theo loai nhém st dung ning

luong voi gidi han céc thang st dung néng lugng dugc xdc dinh trong bang 3.

Bang 3. Phan logi sir dung nang luong trong toa nha

. Loai nhém sur dung Phéan loai str dung
Gioi han . .
nang lugng nang lugng

EP <0,5Epmax,r A Hiéu qua nang lugng cao
0,5Epmax,r<EP< Epmax,r B

Epmax,r<eEP< C

0,5(Epmax,r+Epmax,s)

0,5(Epmax,r+Epmax,s)<EP<Epmax,s D

Epmax,s<EP<1,25Epmax,s E

1,25Epmax,s<EP<1,5Epmax,s F

1,5Epmax,s<EP G Ti€u hao nang lugng 16n

Thang phan loai st dung ning luong trong cong trinh cing mau trinh bay théng nhat dugc gisi
thiéu trong bang 4. Tuy theo mirc niang lugng dugc xac dinh (qua tinh toan va do dac), viéc danh gia
va cip ching nhan niang lugng cho cong trinh dugc thuc hién.

Bang 4. Thang phan logi sir dung nang luong trong céng trinh

Nhom sir dung ning

Thang phan loai luong trong cbéng trinh

s
->
C

<«

D>
E >
I
|

Ning luong st dung dic trung nim, kWh/m?

Téng nang lugng sir dung nam, (kWh)

2.4. Panh gia mirc sir dung nguon ning leong tai tao

Tap chi KHCN Xay dung — s6 2/2011



VAT LIEU - MOI TRUONG - KY THUAT HA TANG

Mirc d6 sir dung nang luong tai tao dugce danh gia dya trén ty 1€ sir dung nang lugng tai tao trong
cdng trinh dang dwoc danh gia. Can cir vao ty 1& gitra mirc ning luong tai tao duoc st dung va téng
mirc tiéu thy ning lwong thong thuong, thang bac dwoc chia tir 1 * dén 4 *, cac cong trinh khdng sir
dung ning luong tai tao s& khong dwoc phan cip. Thang bac duoc trinh bay trong bang 5:

Bang 5. Thang phéan logi su dung nang luong tdi tao

Thang bac str dung nang lugng tai tao Pham vi str dung nang lugng tai tao (%)

*

0 < muc st dung nang lugng tai tao < 25

*x 25 < mirc str dung nang lugng tai tao < 50
Fxx 50 < muc st dung nang luwong tai tao < 75
*kkk

75 > muc st dung nang luong tai tao

2.5. Thiét bi sit dung

Céac thiét bi sir dung dé danh gia hiéu qua ning luong cua coéng trinh xay dyng duoc trinh bay
trong bang 6.

Bang 6. Danh muc thiét bj

STT Tén thiét bi
1 | Thiét bi do 4nh sang — Hand - held Luxmeter
2 Thiét bi do nhiét do, dd am va tdc doc gi6 Anemometer with
telescopic probe
3 Thiét bi do nhiét do tir xa - Infrared Thermometer
Laboratory thermometer
4 - Surface probe for contact measurment
- Immersion /penetration probe
5 | Thiét bi phén tich khi - Combustion Analyser
6 | Thiét bi do nhiét d6 bé mit Surface Temp Meter
7 Thiét bi do khoang cich bang hong ngoai-Hand-held laser meter
8
9

Thiét bi do cong suit dién KW meter

Thiét bi do tdc do vong quay dong co

10 | Thiét bi do dién tong hop (hiéu dién thé va cuong dé dong dién)
11 | Pince multimeter (A, V, Q)

12 | Thermometer (12 channels) consort

13 | Thermal Diffusity — Thermal Conductivity

14 | Differential Scanning Calorimeter

15 | Infrared Camera FLIR P- Serie

Bao cdo danh gia hiéu qua niang luong cua cong trinh xay dyng dwoc 1ap bao gom cac thong tin
duoi day:

- Thong tin co ban cia cong trinh va cac thdng sé tinh toan ning luong cia cac cong trinh dwoc
danh gia ciing nhu cua cong trinh tham chiéu;

- Céc chi s6 sir dung ning lwong cia cong trinh dugce danh gia va cong trinh tham chiéu;

- Két luan danh gia nang luong hiéu qua;

-pé nghi cai tao xét vé mat tiét kiem nang lugng (chi can khi phai cai tao vé nang lugng);
- C4c thiét bi danh gia;

- Céc tai liéu, tiéu chuin va danh sach théng tin tham khao;

- Chit ky va dong ddu cua td chire/ca nhan thyc hién.
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3. Két luan

Dé phat trién bén viing, str dung tiét kiém va hiéu qua nang luong, cu thé hon dé giam phat thai
CO,, Nganh Xay dyung dong vai trd rat quan trong. Trong d6 linh vuc cong trinh nha & 1a ddi tuong
quan trong nhat dé giam khi thai nha kinh. Do vay viéc thuc hién danh gia va xép loai cong trinh theo
thang bac hiéu qua ning luong s& gop phin gitp nang cao hiéu qua sit dung ning luong cua cong
trinh xay dyng hién hitu, cii tao ciing nhu coéng trinh xdy méi ddéng thdi gop phan ngdy cang hoan
thién hon hé thdng phap 1y, quy chuén, tiéu chuin k¥ thuat dbi véi cong trinh xay dung vé sir dung
tiét kiém niang luong va hiéu qua. Phuong phap danh gia hiéu qua ning lwong dbi voi cong trinh xay
dung s& 1a cbng cu hiru ich giap dat dwgc cac muc tiéu trén.
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