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DANH MUC CAC TU VIET TAT

HVAC

BMS

FCU

AHU

COP

Ro (R-value)

Uo (U-value)

VLT

SHGC

SC

EER

ARI/AHRI

VRV/IVRF

CAV

VAV

PIU

NLTT

LPD

Hé thdng suoi, thong gid va diéu hoa khdng khi

Hé théng quan ly tda nha

Thidt b xit Iy khong khi

Thiét bi trao doi nhiét va xt Iy nhiét am khong khi

Chi s hiéu qua may lanh, KW/KW

Tong nhiét tro cua két cau bao che, m2K/W

Hé sb tong truyén nhiét, W/(m?K)

Hé sb truyén sang cua kinh, %

Hé sb hap thu nhiét mat troi caa kinh

Hé sb che ning

Chi s hiéu qua niang luong caa may lanh — diéu hoa khong khi
Vién nghién ciru diéu hoa khong khi va lanh Hoa Ky

Hé théng diéu hoa khong khi co Iuu lwong méi chat lanh thay doi
Bo diéu khién luu luong gi6 ¢6 dinh

Bo diéu khién luu luong gid bién doi

Thiét bi duoc sir dung trong hé thong VAV dé cung cap khong khi

diéu hoa t6i cac khu vuc cu thé.
Nang luong tai tao

Mat d6 cong suat chiéu sang, W/m?



MERV

VSD

WWR

GHX

Inverter

FL

CFL

LED

Chi s6 danh gia hiéu qua loc bui cua bd loc khéng khi, vai thang
diém tir 1 dén 16 (hozc 20 tiy hé thong)

Bo diéu chinh toc d6 quay bang cach thay ddi tan sé nguon dién, goi

tit 1a bo bién tan
Ty 1€ tuong kinh, %
Bo trao ddi dia nhiét

Bién tan, thiét bi c6 kha ning chuyén dbi dong dién mét chiéu (DC)

thanh dong dién xoay chiéu (AC)
Fluorescent Lamp (Pén huynh quang)
Compact Fluorescent Lamp (Pén huynh quang compact)

Light Emitting Diode (Pén LED tiét kiém nang luong)
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CHU GIAI THUAT NGU

MO phong nang

luong cong trinh

M6 phong hiéu sut

cong trinh

Lép vo cong trinh

Diéu kién bién

M®d phong nang lugng cbng trinh (building energy
simulation) duogc st dung dé dy doan mirc nang lugng dur
kién str dung cuia cong trinh. Két qua nay c6 thé dugc so séanh
VGi mirc co so dé tinh toan muc tiét kiém niang luong twong

ung.

M6 phong hiéu suat cong trinh (building performance
simulation) 1a sy sao chép cac khia canh cua hiéu suat cong
trinh bang cach st dung mot mé hinh toan hoc dya trén may
tinh duoC tao ra trén co s C4C Nguyén tic vat 1y co ban va
thuce hanh k¥ thuat hop 1y. Muc tiéu cia mé phong hiéu suat
cong trinh 1a dinh luong cac khia canh caa hiéu suat cong
trinh ¢6 lién quan dén thiét ké, xay dung, van hanh va kiém
soat cac cong trinh. Md phong hiéu suét céng trinh ¢é nhiéu
mién phu khac nhau; ndi bat nhat 12 mé phong nhiét, mo
phong anh sang, mé phong &m thanh va mé phong ludng
khong khi. Hau hét mo phong hiéu suit cong trinh déu dya
trén viéc sir dung phan mém mé phong theo yéu cau. Ban
than mé phong hiéu suat cong trinh 1a mot linh vuc trong

pham vi rong hon cua dién toan khoa hoc.

Lép vo cong trinh hay con goi la két cau bao che cong trinh,
bao gom tuong khong trong suét hoac trong subt, cira o, cira
di, mai, ctra mai... tao thanh cac khéng gian khép kin bén

trong cong trinh.

Piéu kién bién la cac yéu tb moi trudong bén ngoai anh huong
dén cong trinh, nhu nhiét do, do am, gi6, va birc xa mat troi.
Cac diéu kién nay duogc sir dung dé xay dung md hinh md

phong.
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M@ hinh thiét ké

hién trang

M6 hinh thiét ké co

S&

Tién nghi nhiét

Chi sé hiéu qua may
lanh COP

M@ hinh thiét ké hién trang 1a mé hinh sir dung hinh khéi
Kién trac, phan chia khong gian, cong ning st dung va cac
giai phap thong s ky thuat vé vat liéu, trang thiét bi, lich van
hanh...theo dung ban vé thiét ké.

Mo hinh co s& dugc sir dung dé thiét 1ap mot mac hiéu suat
t6i thiéu vé ning luong ma mé hinh thiét ké hién trang can
phai so sanh. Gia tri dé so sénh sé la c4c gia tri tiéu thu ning
lwong hang nam duoc biéu thi dudi dang kWh/nim. M6 hinh
thiét ké co s dugc thiét 1ap dua trén QCVN 09:2017/BXD,
hé thong danh gia cong trinh xanh LOTUS va tiéu chuan
ASHRAE cua Hoa Ky.

Tién nghi nhiét duoc dinh nghia 14 diéu kién thoai mai vé
tinh than ciia con ngudi v6i moi truong nhiét (1a moi truong
khong khi xung quanh co thé con ngudi ¢d nhiét do nhat
dinh).

Ty s giira nang suat lanh thu duoc so véi cong suat tiéu thu
dién dau vao trén ciing mot don vi do, duoc kiém tra theo
tiéu chuan qudc gia hoic theo diéu kién 1am viéc thiét ké. Gia
tri COP duoc xac dinh dé danh gia hiéu qua ning luong cua
may diéu hoa khdng khi chay dién, lam mat ngung tu bang
khong khi, bao gdm may nén, dan bay hoi, dan ngung tu. Gia
tri COP ciing dugc xac dinh dé danh gia hiéu qua nang lugng
ctia may san xuét nudc lanh hop khéi (khdng bao gém céc
bom nudc lanh, bom nudc giai nhiét ngung tu va cac quat

cua thap giai nhiét).
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Dit liéu khi hau dién

hinh (TMY)

Lich van hanh

Tiét kiém ning

luong

Ty lé tiét kiém ning

lugng

Kiém toan nang

lugng

Thiét ké thu dong

B6 dir liéu khi hau tong hop tir nhiéu nim, dai dién cho diéu
Kién dac trung cua khu vuce, dugc sir dung trong mo phong

ning luong dé dam bao két qua phan anh thuc té.

Lich trinh hoat dong cua tda nha, hé théng hoic cua ngudi cu

trd trong tung khoang thoi gian (gio/ngay).

Qua trinh giam muec tiéu thu nang lugng trong cong trinh
théng qua cac bién phap thiét ké, sir dung giai phap hiéu qua,

va ap dung cac chién lugc van hanh hop ly.

Mt d6 giam thiéu niang lwong tiéu thu trong mot cong trinh
sau khi thuc hién cac giai phép thiét ké hoac cai tao nham toi

uu hoa hiéu qua nang luong.

Kiém toan nang luong |a hoat dong do luong, phan tich, tinh
toan, danh gia dé xac dinh muc tiéu thy nang luong, tiém
nang tiét Kiém nang lugng va dé xuat giai phap st dung ning

luong tiét kiem va hiéu qua ddi véi co sé sir dung ning luong

Thiét ké thu dong trong kién tric 1a thiét ké tan dung cac diéu
kién thuan loi cua khi hau dé duy tri pham vi tién nghi nhiét
trong nha. Thiét ké thu dong sé& 1am giam, loai bo su can thiét
lam mat hoac sudi 4m, tir d6 giam tiéu thu nang luong va

giam phét thai khi CO2 trong sudt vong doi cong trinh.
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MG PAU

Tai liéu nay dugc xay dung nham cung cap hudéng dan chi tiét va toan dién vé cach
sur dung cac céng cu moé phong nang luwgng cho ca cong trinh xay dung mai va cong
trinh cai tao trong diéu kién thuc té tai Viét Nam. Day 1a mét nd lec nham dap ¢ng nhu
cau cap thiét caa nganh xay dung hién nay trong viéc nang cao hiéu qua sir dung ning
lwong, giam thiéu tac dong dén méi treong va cai thién chat luong cong trinh. Qua do,
tai lieu khong chi trang bi kién thicc ma con gilp nang cao nhan thirc va kha niang tng
dung cua doi ngii thiét ké, ki su va chi dau tu vao thuc té, gop phan téi vu héa chi phi

trong ca giai doan dau tu va van hanh cong trinh.

Noi dung tai lidu tap trung vao nhiing khia canh quan trong nhat dé dam bao hiéu
qua khi trién khai md phong niang luong. Pau tién, tai liéu gisi thiéu quy trinh thiét l1ap
md hinh md phong tir dit liéu dau vao cho dén céch thic phan tich két qua. Bong thoi,
tai liéu ciing nhan manh sy khéc biét giita cong trinh xay mai va cai tao, gitip nguoi
dung nhan thirc dugc nhitng thach thirc va yéu cau riéng biét cua ting loai cdng trinh.
Thém vao d6, cac huéng dan thiét lap bao gom 16p vo cong trinh, hé théng HVAC, va
nang luong tai tao. Dic biét, cac vi du minh hoa thuc té duoc dua vao dé ngudi dung cé

cai nhin ro rang hon, d6ng thoi dé dang ap dung cac kién thirc vao thyc té cong trinh.

M6 phong nang luong hién dang tré thanh mot cong cu thiét yéu trong nganh xay
dung, dic biét khi nhu cau du doan muc tiéu thu ning lwong ngay cang cao. Thong qua
mo phong, doi ngii thiét ké c6 thé danh gia chi tiét hiéu qua cua cac giai phép tiét kiem
nang luong trudc khi trién khai thyc té. Biéu nay khong chi mang lai loi ich trong viéc
giam thiéu chi phi dau tu va van hanh ma con gép phan bao vé mai truong, giam phat
thai khi nha kinh, va dap @ng cac tiéu chuan xanh hién hanh. Véi bdi canh cac tiéu chuan
Ky thuat ngay cang khat khe va yéu cau phat trién bén viing tré thanh xu hudéng tat yéu,
tai liéu nay hy vong sé tré thanh ngudn tham khao hitu ich cho ca cac chuyén gia trong

nganh va nhirg ngudi mai bat dau tim hiéu vé mé phong nang luong cong trinh.
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CHUONG I. MO PHONG NANG LUQNG CONG TRINH
XAY DUNG MOI1 VA CONG TRINH CAI TAO

1.1. Quy trinh m6 phéng ning lwong

M6 phoéng ning luong cong trinh (building energy simulation) duwoc sir dung dé dy
doan muc nang luong du kién st dung cua cdng trinh va muc tiét kiém nang luong twong
g, so V&i muc co sé. Mot khai niém khéac thuong duoc st dung khi nhic dén mé
phong céng trinh va cé thé gay nham Ian 1a mé phong hiéu suat cong trinh (building
performance simulation). N6 cung cap thdng tin cho cac quyét dinh thiét ké bang céach
du doan hiéu suit cong trinh lién quan dén hiéu qua ning luong, chiéu sang ban ngay,
kiém soat d6 choi, tién nghi nhiét, théng gié tu nhién va cac yéu té tuong tu. M6 phong
hiéu suat cong trinh thudng duoc chuan bj trong giai doan dau cua thiét ké, truge khi
cac hé théng ky thuat dugc tich hop. Do d6, viéc phan tich mic d6 st dung ning lwong

nay it phtc tap va it tén thoi gian hon so vdi md phong niang luong céng trinh.

e !
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Hinh 1. Quy trinh md phéng ning lwgng cong trinh
Quy trinh thyc hién md phong (Hinh 1) ¢6 thé ap dung cho cong trinh xay dung maoi
va cong trinh cai tao dugc chia thanh ba phan: 1) thiét lap cac di liéu dau vao; 2) thuc
hién tinh todn ning luong; va 3) trich xuat két qua. Céc dit liéu dau vao bao gom: di

liéu thoi tiét, hinh khdi va vat liéu cong trinh, ngudn nhiét trong cong trinh, thong sb hé
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thng sudi 4m, thong gio va diéu hoa khong khi, théng sé hé thdng ning luong tai tao
(néu co), va lich van hanh. Céc két qua md phong c6 thé bao géom ning luong tiéu thu

hoic tai tao, tai dinh, hoic quy mé hé théng sudi va 1am mét.
1.2. Muc tiéu ciia mo phéng ning lugng

Trong linh vuc md phong ning lwgng, muc tiéu quan trong nhat cua viéc thuc hién
cac md phong 1a danh gia va so sanh hiéu suat sir dung ning luong ciia mé hinh thiét ké
hién trang, duoc xay dung dua trén cac thong s ki thuat va dic diém thiét ké thuc té,
v6i mé hinh co s&, vén dugc thiét lap dé phan anh muc hiéu suat ning lwong téi thiéu
theo céc tiéu chuan hodc quy dinh di duoc &p dung. Dé 1am rd hon, dudi day 1a dinh

nghia chi tiét vé hai loai md hinh nay:

- M6 hinh thiét ké hién trang 1& mé hinh sir dung hinh khéi kién trtc, phan chia
khong gian, cong niang st dung va cac giai phap thong sé ky thuat vé vat liéu, trang thiét

bi, lich van hanh...theo diing ban v& thiét ké.

- Mb hinh thiét ké co s¢ duoc str dung dé thiét 1ap mot muac hiéu suat tbi thiéu
vé niang luong ma md hinh thiét ké hién trang can phai so sanh. Gia tri dé so sanh sé la
C4c gi4 tri tiéu thu ning luong hang nam duoc biéu thi dudi dang kWh/nam. M6 hinh
thiét ké co s¢ duoc thiét lap dua tréen QCVN 09:2017/BXD, hé théng dénh gia cong
trinh xanh LOTUS va tiéu chuan ASHRAE cua Hoa Ky.

Bén canh viéc so sanh hiéu suat ning luong, md phong con dugc sir dung dé udc
tinh muc tiéu thu nang lugng cua cong trinh, tir d6 giup chu dau tu wdc tinh chi phi van
hanh hang ndm. Ngoai ra, m6 phong ning luong hd trg danh gia va toi vu hoa cac gial
phap thiét ké, bao gom cach nhiét, hé thong HVAC, chiéu sang va ning luong tai tao,
nham dap (g c&c yéu cau phéap ly hoic dat dwgc cac muc tiéu bén viing.

1.3. Sw khéc biét khi mé phéng nang lwgng cho céng trinh xay méi va cai tao

Quy trinh md phong nang luong c6 thé dugc ap dung cho céc du &n xay maéi hoac

cai tao. Tuy nhién, khi &p dung s& gap mot s6 kho khin khac nhau, dic biét trong viéc

thu thap va xu ly hd so.

e M0 phéng nang lwgng cho cong trinh xay mei
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Cong trinh xay méi thuong c6 ban vé kién tric va tai lieu ky thuat day du tur giai
doan thiét ké, bao gém céc chi tiét vé 16p vo (ctra so, tudng, mai), hé théng HVAC,

chiéu sang, thiét bi dién va céac thdng sé k¥ thuat lién quan.

Théng s Vé vit liéu, 6 day, chi sb cach nhiét (U-value), va cac yéu t6 khac dugc
xéac dinh tir giai doan ban dau. Piéu nay cho phép md phong ning luong cé thé duoc

thuc hién tir giai doan thiét ké ¥ tuéng dén giai doan thiét ké k§ thuat.

Véi cdng trinh xay méi, md phong niang lwong c6 thé thuc hién nhiéu lan trong cac
giai doan thiét ké khac nhau dé t6i wu héa tirng yéu té anh huéng, nham dam bao hiéu

qua ning luong tét nhat.

Cac yéu t6 thiét ké nhu (16p vo, hé thong HVAC, chiéu sang, bd tri khdng gian, thiét
bi,...) c6 thé dé dang diéu chinh thiét ké hoac lua chon dé dat muc hiéu qua ning luong

mong mudn.
e M6 phéng nang lweng cho cdng trinh cai tao

Vi cbng trinh cai tao, md phong nang lugng dua trén hién trang cua toa nha hién
c6. Piéu nay yéu cau phai cap nhat di liéu theo dix liéu hién c6 cua tda nha, gom ca hé
théng cau trdc, 16p vo, va cac hé théng co dién dang hoat dong. Khao sat hién trang du
an 1a diéu bat budc dé danh gia chinh xac cac yéu td nhu 16p vo, tinh trang hé thong
HVAC va hé thong dién dang hoat dong.

M6 phong cong trinh cai tao thuong gap mot sé khé khan dic thu hon so vai cong
trinh mai, bao gom:

- Dit liéu hién trang: Trong cac cong trinh cai tao, tai liéu hién trang c6 thé da
cii hoic khong chinh xé&c do qué trinh sira d6i, thay do6i kién tric ma khong duoc cap
nhat. Viéc thiéu cac ban vé& chi tiét vé 16p vo, hé thdng dién, HVAC, va cac ciu trlc
khac s& 1am kho khan trong viée xac dinh cac thdng sé ki thuat chinh xac dé mé phong
nang luong.

- Thiét bi: Céc hé théng hién tai nhu dién, HVAC, chiéu sang,... ¢ thé khong

dap ung yéu cau vé hiéu qua nang lwong hién hanh. M6 phong can phai danh gia kha
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ning cua cac hé thong nay va dé xuat cac phuong an cai tién, ddng thoi can nhéc tranh
lam phét sinh chi phi 16n do thay d6i toan bo hé théng.

- Théng s6 vt liéu: Viéc danh gia hodc tim hiéu chi tiét vé cac 16p vat liéu hién
tai ciia trong, cira s6, Mai, va nén thuong khé khan, dic biét khi khdng c6 hd so chinh
xac. Piéu nay gay tro ngai trong viéc dua thong tin vao phan mém mé phong voi cac

chi s6 nhu d6 cach nhiét, d6 truyén nhiét, do phan xa.

- Tac dong cua cai tao: Cac cong trinh cai tao thuong khong chi thay doi mot
phan, ma con can dam bao rang nhitng thay ddi nay khdng anh huong xau dén cac thanh
phan con lai cia cong trinh. Piéu nay 1am ting do phuc tap trong md phong do can phai
tinh toan tac dong cua cac bién phap cai tao nhu nang cap 16p vo, thay doi hé thong
HVAC, hoic thém hé thong diéu khién méi.

- M phong ning lugng cong trinh cai tao thuong gap nhiéu kho khin hon vé
ho so va thu thap dit liéu thyc té, doi hoi khao sét k§ ludng va c6 thé phai dua ra cac gia
dinh b sung dé hoan thanh mé hinh mé phong. Trong khi d6, mé phong ning lwong
cong trinh méi dé dang téi wu hoéa hiéu qua nang lugng nhd vao di lidu thiét ké day du

va kha ning linh hoat trong viéc diéu chinh cac yéu té thiét ké tir giai doan dau.

Viéc md phong niang lugng trong cong trinh cai tao can dugc thuc hién ddi véi cac
phan cai tao c6 tac dong 16n dén nhu cau nang luong, chang han nhu viéc nang cap vo
bao che, hé thong chiéu sang va HVAC. Viéc xac dinh pham vi mé phong cu thé phu
thudc vao quy mé va loai hinh cai tao, va muc tiéu cta viéc cai tao la cai thién hiéu qua

nang lugng cua cong trinh.

- Vo bao che: Néu cong trinh cai tao lién quan dén viéc thay doi hodc nang cap
v6 bao che (vi dy: thay cira s6, cach nhiét twdng, nang cip mai ...), thi moé phong ning
luong la can thiét dé danh gia tac dong cia nhimng thay do6i nay déi véi higu qua ning
lwong ciia cong trinh. Céc thay ddi nay cé thé anh huong dén do cach nhiét, do truyén
nhiét va kha ning giir nhiét cua cong trinh, tir d6 tac dong dén nhu cau ning luong cho
tai [am mat va sudi am.

- Hé théng chiéu sang: Trong truong hop cai tao c6 lién quan dén hé thong chiéu

sang (thay doi loai dén, bé tri chiéu sang, hodc nang cap hé thong diéu khién chiéu sang

18



théng minh), md phong ning lwong s& gitp danh gia viéc tiét kiém ning luong tir cac
cai tién nay.

- Hé théng HVAC: Néu cong trinh cai tao thay d6i hodc nang cip hé théng
HVAC (vi du: thay diéu hoa, hé thdng théng gi6, hoic thay doi thiét ké hé théng diéu
hoa khong khi), thi mé phong nang lwong 1a rat quan trong. Nhing thay d6i nay c6 thé
anh hudng dén muc tiéu thu nang luong cia cong trinh, do d6 viéc md phong giup danh
gia hiéu qua ning luong va téi wu hoa hé théng HVAC cho phu hop véi yéu cau st
dung.

- C4c hé thdng co dién khac: Néu cai tao bao gdm viéc thay ddi cac hé thong co
dién khac nhu hé thdng cap nudc, hé théng nang luong tai tao (vi du: lap dat hé thong
nang lugng mat troi), mé phong nang luong s& can duoc thyc hién dé tinh toan tac dong

cua nhitng thay d6i nay déi véi nhu cau niang lwong cua toan bo cong trinh.
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CHUONG Il. CAC CONG CU MO PHONG NANG LUQNG

Phan I6n cac phan mém md phong ning lwong duoc cau thanh tir hai thanh phan
chinh: nhan tinh toan va giao dién d6 hoa. Nhan tinh toan c6 thé duoc sir dung nhu mot
cdng cu md phong doc 1ap nhung nguoi dung s& mat nhiéu thoi gian dé hoc cach thiét
lap va thuc hién cac quy trinh md phong. Giao dién dd hoa l1a su bo sung tao ra céc di
liéu dau vao cho nhan tinh toan va thé hién cac két qua sau khi qua trinh md phong hoan
thanh, gitip ngudi ding giam dang ké thoi gian hoc cach mé phong. Nhan tinh toan va
giao dién dd hoa thudng duoc phat trién boi cac té chirc khac nhau. Trén thé gigi, cac
co so thi nghiém quéc gia hodc truong dai hoc thudng phat trién nhan tinh toan trong
khi cac nha cung cép thuong mai phét trién giao dién d6 hoa. Do d6, nhiéu phan mém
md phong cd cac giao dién dd hoa khac nhau st dung chung mot nhan tinh toan mo
phong. Viéc lva chon giao dién dd hoa phl hop s& gitip ngudi dung dé& dang sir dung
nhung nhan tinh toan quyét dinh d6 chinh xac cua két qua mé phong. Mot phan mém
md phong véi giao dién d6 hoa than thién va nhan tinh toan mé phong yéu khong thé

tao ra cac két qua dang tin cay.
2.1. Céc nhan tinh toan pho bién
e EnergyPlus

EnergyPlus 1a nhan tinh todn mi&n phi va md ngudn ma, duoc sir dung rong réi nhat
hién nay trén toan thé gisi. Nhan tinh toan nay xuat hién chinh thirc vao nam 2001 va l1a
nhan tinh todn mé phong ning lugng cong trinh dong thé hé thir 3 duoc phat trién boi
B6 Nang lugng Hoa Ky [1]. P6 chinh x&c cua EnergyPlus da dugc xac thuc theo Tiéu
chuan ANSI/ASHRAE 140 - Phuong phap thar nghiém tiéu chuan dé danh gia cac

chuong trinh phén tich ning luong tda nha bang may tinh [2].
¢ DOE-2

DOE-2 1a mét nhan tinh toan duogc phat trién khoang 35 niam truéc nhiam gilp cac
nha thiét ké va k¥ su thuc hién cac nghién cau thiét ké xay dung lién quan dén ning
lwong cho toan b tda nha thdng qua dix liéu thoi tiét thuc té [3]. DOE-2 duoc phat trién
cho Bd Ning lwong Hoa Ky bai nhém nghién citu mé phong caa phong thi nghiém quéc
gia Lawrence Berkeley. Muc dich cua mét cong cu nhu DOE-2 1a wéc tinh hiéu suat
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nhiét dong luc hoc cua cac tda nha bang cach giai quyét mot cach twong ddi cac phuong
trinh todn hoc. Tuong tu nhu EnergyPlus, DOE-2 c6 d6 chinh xac cao va da dugc xac
thuc theo Tiéu chuan ANSI/ASHRAE 140 - Phuong phap thir nghiém tiéu chuan dé
danh gia cac chuong trinh phan tich ning lugng tda nha biang may tinh [2]. Phién ban
pho bién nhat caa DOE-2 1a DOE-2.2 va mét phién ban ¢ dang thé so hon 1a DOE-2.1e.

e APACHE

APACHE Ia nhan tinh toan c6 ngudn géc tir cong ty ky thuat dudi su sé hitu cua Oscar
Faber. Khi d6 nhan tinh toan nay c6 tén 1a FACET. Nam 1996, cong ty phat trién phan
mém Integrated Environment Solutions (IES) Limited c6 tru sé tai Chau Au mua lai va
d6i tén nhan tinh toan thanh APACHE (APplication for Air-Conditioning and Heating
Engineers - Ung dung cho ki su diéu hoa khong khi va suodi am). Do chinh xéac cua
APACHE ciing duoc xac thuc theo Tiéu chuan ANSI/ASHRAE 140 - Phuong phap thir
nghiém tiéu chuan dé danh gia cac chuong trinh phén tich nang luong toa nha bang may
tinh [4].

2.2. Cac phan mém mé phéng ning lwong cong trinh pho bién

Hién nay cd rat nhiéu phan mém thu phi hoiac mién phi duoc phét trién dya trén ba
nhan tinh toan c6 d6 chinh xac cao: EnergyPlus, DOE-2 va APACHE. Bang 1 thong ké
cac phan mém phd bién duoc phét trién tir ba nhan tinh toan nay, phd hop st dung cho
diéu kién Viét Nam. Cac phan mém nay déu tich hop kha ning thuc hién mé phong hiéu
nang cong trinh va xuat béo céo tuan thu theo céc tiéu chi trong cac hé théng danh gia
cong trinh xanh nhu LEED (Hoa Ky) va BREEAM (Vuong Qudc Anh). Do d6, cac phan
mém trong Bang 1 ciing rat phd hop khi sir dung trong cac giai doan thiét ké, xay dung

va van hanh cua tda nha cho tinh toan chiéu sang tu nhién, théng gio,...

Céc phan mém DesignBuilder [5], Simergy [6], e-Quest [7] va IES VE [8] déu tich
hop cac cdng cu dung hinh cdng trinh 3D gilp nhap céc thong s dau md phong truc
quan. OpenStudio [9] va Ladybug [10] 1& hai céng cu mién phi tuy nhién dd hoa cua
ching phu thugc vao cac phan mém dung hinh 3D c6 thu phi 1a SketchUp va Rhino. So
Vi cac phan mém nay, EnergyPro [11] c6 nhiing han ché vé d6 hoa dau vao va db hoa

dau ra.
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Hinh 2 thé hién két qua khao st cac phan mém mé phong ning luong cong trinh
dang duoc st dung trong cac cong ty kién tric, xay dung, tu van ching nhan céng trinh
xanh,... Két qua cho thiy DesignBuilder duoc str dung phd bién nhat, chiém 45% tong
s6 phan mém duoc tra 10i khao séat. Tiép theo I1a Ladybug chay trén nén Rhino, chiém
15%. IESVE, EnergyPlus, va OpenStudio c6 do phd bién ngang nhau véi 10% cho mdi

céng cu mé phong.

Bang 1. Thong tin mdt s6 phan mém mé phéng ning lweng cong trinh

Phan mém Nhan tinh toan | Pé hoa diu vao | P hoa daura | Chi phi
DesignBuilder | EnergyPlus Co Co Thu phi
OpenStudio EnergyPlus SketchUp Co Mién phi
Ladybug EnergyPlus Rhino Co Mién phi
Simergy EnergyPlus Co Co Thu phi
EnergyPro DOE-2.1e Khong Khéng Thu phi
e-Quest DOE-2.2 Co Khong Mién phi
IES VE APACHE Co Co Thu phi

Khéc EnergyPlus
10% 10%
IES VE
Ladybug 10%
15%
OpensStudio

10%

DesignBuilder
45%

Hinh 2. Ty Ié cac phan mém md phéng niing lweng cong trinh

dwoc sir dung ¢ Viét Nam

Cac phan mém mé phong ning luong cong trinh déu duoc thuc hién theo quy trinh

trong Hinh 1. Céc thanh phan va cac budc thuc hién duge hudng dan chi tiét trong cac
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phan tiép theo. Sau mdi phan huéng dan, cac vi du thuc hién md phong st dung
DesignBuilder dugc cung cap dé 1am rd do do phd bién cua phan mém nay ¢ thi trueong
Viét Nam.
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CHUONG I1I. THIET LAP CAC DU LIEU PAU VAO CHO MO PHONG

3.1. Cac hd so va ban vé can chuan bi

Truéc khi thiét 1ap cac thdng sb dau vao theo quy trinh mé phong (Hinh 1), cac hd

so va ban v& thdng ké trong Bang 2 can duoc chuan bi. Bi véi cong trinh cai tao, cac

hd so can duoc cap nhat néu cé thay doi vé khdng gian noi that, vat liéu,... trong qué

trinh van hanh. Trong trudng hop thay dbi nhung khong ¢6 hd so, cong trinh can duoc

do dac lay dit liéu.

Bang 2. CAc tai liéu va dix liéu can chuén bi truwéc khi md phéng

Dir liéu dau vao

Ho0 so va ban vé

Hinh khdi cong
trinh

Cac ban v& kién trdc thé hién mit bang tong thé, mat bang, mat
dang, mat cat, phoi canh.

Céac thiét bi tiéu
thu dién

Thuyét minh tinh toan, ban vé so &6 nguyén ly va mat bang b tri
thiét bi hé thong dién (dén chiéu sang, quat, thang may, cac thiét
bi van phong, cac may moc thiét bi nha xuéng). Ngoai ra can
cung cap thdng sb ky thuat vé cong suat tiéu thu, hiéu suat ning
lugng cua ting thiét bi.

Théng s6 vt liéu
xay dung

Cac ban vé kién trac, két cau thé hién mat bang, mat cat chi tiét,
va dac tinh vat ly tir nha cung cap san pham cho vat liéu tuong
ngoai nha, tuong trong nha, mai, san, tran, kinh.

Lich van hanh

Thuyét minh duy an (vi du: gio hoat dong cho vian phong, khu vuc
thuong mai, khu dan cu...). Ngoai ra, can luu y dén ngay lam
viéc va nghi I¢.

Hé thong suoi,
thong gio va dieu
hoa khéng khi

Céc ban vé so d6 nguyén ly hé thong HVAC va mat bang b tri
thiét bi chi tiét tirng thanh phan nhu chiller, cooling tower, heat
exchanger, FCU, AHU. Théng sb ky thuat bao gém hiéu suat
COP (Coefficient of Performance) va cong suat thiét ké cua hé
théng HVAC, ciing nhu cac phwong an van hanh (nhiét do cai
dat, ché do van hanh ty dong hay tha cong).

Hé théng nang
luong tai tao

Thuyét minh tinh toan, ban v& so do nguyén Iy h¢ thong ning
luong tai tao, théng so k¥ thuat thiét bi cap bai nha cung cap san
pham (cong suat dinh muc, hi¢u suat).

Cac yéu cau chung vé s6 lidu dau vao can chuan bi khi thuc hién md phong duoc

tom tat trong Bang 3. C4c yéu cau nay &p dung chung cho nhiéu phan mém md phong
(DesignBuilder, EnergyPlus, OpenStudio, IES VE...).
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Bang 3. Yéu cau chung thdng sé diu vao cia cac phan mém mé phéng

Danh muc

Chi tiét théng tin yéu ciu

1. Pic diém thiét ké

Hinh khéi cong trinh

S6 tang, chiéu cao tang, dién tich va cong ning
cac khong gian

Hudng céng trinh

Toa d6 dia ly (vi d6 va kinh dg), hudng céng trinh

Loai hinh cbng trinh

Loai cong trinh (van phong, nha xudng, trung tam
thuong mai, truong hoc...)

2. Lép vé cong trinh

MAai, tran, tudng, san

Kha ndng céch nhiét hogc truyén nhiét cia cac két
cau khong xuyén sang duoc dac trung boi tong
nhiét tré Ro hoac hé so6 tong truyén nhiét Uo

Kinh

Hg s6 truyén sang cua kinh (VLT), hé s truyén
nhiét U va hé so6 hap thu nhiét caa kinh (SHGC)

3. Trang thiét bi

Heé théng chiéu sang

Loai den (LED, huynh quang...), mat do cong
suat (W/m2), lich van hanh thiét bi chicu sang,
cam bién anh sang.

Hé théng HVAC

Loai hé thdng (chiller, VRF, FCU...), hiéu suat
thiét bi (COP, EER), c6ng suat hé théng va lich
van hanh.

Loai hinh théng gid (tu nhién, co khi), Iuu luong
gié (m3/h hoac L/s), lich van hanh va loai quat st
dung (cong suat, hiéu suat, 4p suat quat)

Céc thiét bj dién khac

Mat do cdng suat (W/m2), lich van hanh (may tinh,
thiét bj nha bép, thiét bi van phong...)

Hé thdng nang lugng tai tao

Loai hé théng (péng qung mat tr’(‘)fi, gi(’), dia
nhiét...), cong suat h¢ thong, thdng so thiet bi cua
hé thong tir nha san xuat.

4. Lich van hanh

Lich van hanh cho ngudi str dung

S6 luwong ngudi, mat do (ngudi/m?), phan b theo
tung khu vuc, lich van hanh theo gio/ngay.

Lich van hanh cho thiét bj

Thoi gian hoat dong cia céc hé thong HVAC,
chiéu sang, thiét bi dién
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3.2. Dir liéu theoi tiét
3.2.1. Pinh dang tép di ligu thei tiét va cac nguén cung cap

Cac cong cu mo phong sir dung dit liu thoi tiét mdi gior (nhiét d6, do am, van téc
gi6, buc xa mat trai,...) tai khu vuc xay dung cong trinh dé tinh toan ning luong céng
trinh tiéu thy. Tuy nhién, thoi tiét khong cé dinh ma bién doi tir nim nay sang nam khac.
Phuong phap Typical Meteorological Year (TMY) da duoc phét trién dé hop nhit dir
lieu thoi tiét do duoc trong mot khoang thoi gian du 1au (thuong tir 20 dén 30 nam) dé
tao nén mot tép dir liéu thoi tiét dic trung [12]. Dit liéu TMY khéng chi trung binh gia
tri cac thong so thoi tiét hang naim ma con tinh dén cac hién tuong thoi tiét khic nghiét
dic trung xuat hién & mot khu vuc. Do d6, dix liéu TMY phu hop sir dung ¢é mé phong
cac cong trinh chuan bi cho viéc xay mai va cai tao hon 13 dung dir liéu thoi tiét do dugc

trong vong mot nam.

Dit liéu TMY duoc tao nén cho 8.760 gid trong nam, thudng phé bién véi dinh dang
EnergyPlus Weather (EPW). Pay 1a dinh dang duoc st dung trong cac phan mém mo
phong niang luong. C4c tép dir liéu thoi tiét con bao géom cac thong sb anh huong dén
viéc tinh toan nhu kinh d6, vi do, d6 cao, mui gio caa khu vuc, dit liéu thoi tiét theo gio
(nhiét do, a6 am, tdc do gio, hudng giod, buc xa mat troi,...). Néu dit liéu thoi tiét tai mot
khu vire khdng cd, tép dit liéu tai cac khu vuc 1an can cé dic diém khi hau tuong tu co

thé dung thay thé. Mot sé ngudn di lidu thoi tiét duoc liet ké dudi day.

- Climate.OneBuilding [13] 1a kho dit liéu thoi tiét TMY bao gom hon 17.476
Vi tri trén toan cau. N6 dugc phat trién va quan Iy boi Dru Crawly va Linda Lawrie, hai
nha phéat trién dau tién caa dinh dang tép thoi tiét EPW. Dix liéu tir trang web nay cap
nhat lién tuc va truy cap mién phi. Dix liéu cac tinh thanh ¢ Viét Nam c6 thé duoc truy
cap ¢ viing Asia-Region 2 nhu Hinh 3. Vi tri dat tram quan trac khi twong thuy van duoc
thé hién nhu Hinh 4.

- Dit liéu thoi tiét EnergyPlus [14] gom 3.034 vi tri. Trong d6 c6 1.494 vi tri &
MY, 80 vi tri & Canada, va hon 1.450 vi tri & 98 nudc trén thé gisi. EnergyPlus duoc tai
tro béi Van phong Cong nghé Cong trinh (BTO) thugc Bo Nang lugng Hoa Ky (DOE)

26



va quan ly bai Phong Thi nghiém Ning luong tai tao Qudc gia (NREL). Hinh 5 thé hién

giao dién cua trang web EnergyPlus va huéng dan tim tép dir liéu thoi tiét.

BGD - Bangladesh

IOT - British Indian Ocean Territory

LKA - Sri Lanka
NPL - Nepal
VNM - Vietnam

€ >co

& climate.onebuil

st
DOY (ASHRAE (

o

Org/WMO_Region_2_Asia/VNM_Vietnam/indexhtmi

<parent>
<home>

Details (List Below)
CVN_Central | SVN_Southern
NVN_Northern|

I4

Climate.OneBuilding.Org

N (hourly precoiaton m my, whete ava
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o
Home
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Adak AP 704540_TMY3 . TMY3 datasot
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Hinh 3. Giao dién trang dir liéu thoi tiét Climate.OneBuilding

Landsat / Copernicus

Google O 100%

VNM NVN Hanoi-Noi.Bai.Intl. AP.488200 TMYx.2004-2018

Data Source Custom-488200

NCEI ISD - #years=[15] Period of Record=2004-2018

WMO 488200

N 21°13.26'E 105° 48.42'
Elevation 12m

Time Zone {GMT +7.0 hours}

ASHRAE HOF 2021 Climate Zone 1A - Very Hot - Humid

99% Heating DB 11.0 C, 51.8 F
1% Cooling DB 35.1C,95.2F
HDD18 169, CDD10 5197

URL

https: te.o

2 Asia/VNM_\

Noi.Bai.Int AF;4‘3%'

4. HaiDuong

| )

10 km 106"1724°E

May anh: 101 km 21

Hinh 4. Vi tri tram quan tric trén Google Earth
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@ energyplus.net/weather

View Weather Data

Select a region below to view weather data.

Africa (WMO Region 1)
Asia (WMO Region 2)
South America (WMO Region 3)

Tim dir liéu thoi tiet
theo ving

Europe (WMO Region 6)

Browse Weather Data

Click on the markers in the map below to access

Search Weather Data

Keyword Search

Tim dix liéu thoi tiét
bang cach nhap tir khoa

weather data.

Tim dir liéu tho1 tiét
bang cach chon dia diem |
trén ban do

Arctic Oces)

Hinh 5. Giao dién trang dir liéu thoi tiét EnergyPlus

- Hai nguon dix liéu trén cua OneBuilding va Bo Ning lugng Hoa Ky dugc tong

hop bai LadybugTools va ¢ thé truy cap tai trang web caa LadybugTools [15].

- Dit liéu thoi tiét CAMaRSEC [16] cung cap cho 25 tinh thanh caa Viét Nam.

Pay 1a mot trong nhiing két qua cta du an CAMaRSEC “Nghién ciru vt liéu thich tng
véi khi hau trong bdi canh kinh té x& hoi cua Viét Nam”. Ngoai ra du can CAMAaRSEC

con thyc hién & mot s6 nudc Pong Nam A va Trung Qudc, véi két qua 1a cac tép dir lieu

thoi tiét tai cac nudc nay.

3.2.2. Vi du thiét ldp di liéu thoi

tiét dau vao

e Trwong hgp khu vec md phéng cd trong dir li¢u cia DesignBuilder

Khi khai tao mot du an md phong méi, DesignBuilder yéu cau chon khu vyc dat du

an nhu Hinh 6. Sau khi tao méi, tép dit liéu thoi tiét dia phuong c6 san trong thu vién

cua DesignBuilder dugc tu dong nhap vao.

e Trwong hgp khu vec md phéng khdng co trong dir ligu caa DesignBuilder

Buwéc 1: Tai tép dit liéu thoi tiét
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Khi khu vuc dat cong trinh moé phong khong c6 trong thu vién nay, nguoi dung co
thé thém méi khu vuc va tai tép dir liéu thoi tiét cho khu vyc nay & cac ngudn di gigi
thiéu & muc 2.1.1 hodc ngudn khac dé sir dung. Tép tai vé s& 1a mot tép nén gom khdng
chi tép dinh dang EPW ma con c6 cac dinh dang khac b trg nhu DDY va STAT. Ngudi
ding can giai nén tép tai vé va chuyén tit ca cac tép da giai nén vao duong dan

“C:\ProgramData\DesignBuilder\Weather Data” cua may tinh.

New file
New project
Location
Title ] | [ Site Location
Untitled Selectthe locationtemplate as a source of location
.
Analysis »
: ) The location defines the geographical location and
Analysis type 1-EnergyFlus T weather data for all buildings on this site. You will be
Location ¥ able to load data from other location templates or

g Location HA NOI override the default data fromthe Location data tab at
LEED/ASHRAE 90.1 Model

Site level.

] ASHRAE 80.1 App G PRM

1 Don't show this dialog nexttime ' Help | Cancel

Hinh 6. Giao dién chen dia diém cong trinh cia DesignBuilder

Edit location template - VIET NAM

Location templates
Location | Winter design weather | Summer design weather | Simulation weather

Help

ifo |
v

Data

Z4+ a8 4>
Hourly weather

[ ANTIGUA AND BARBUDA

= ARGENTINA
4% ARG_BUENDS AIRES_IWEC

ARG_BUENOS AIRES_IWEC ...

< >
Data Report (Not Editable) ¥
General
ARG_BUENOS AIRES_IWEC
Source WEC
Country ARGENTINA
Filename ARG_BUEN
Details
Latitude () -34.82 j

Library data . Hep | Corcel |

Hinh 7. Giao dién thém méi khu vec md phéng
Bwoc 2: Tao khu vuc mai

Tai giao dién nhu Hinh 6, nguoi dung chon Location sé hién ra danh muc céac khu

vuc, va chon Add new item & muc Data dé thém khu vuc mdéi.
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Buwéc 3: Thém tép dir liéu thoi tiét cho khu vuc mai

Ctra s6 Edit location template nhu Hinh 7 xuét hién va nguoi ding an chon Hourly
weather data. Tuong tu nhu tao méi Location, nguoi dung sé chon Add new item &
muc Data dé thém tép dix liéu thoi tiét mai. Thém mai khu vuc va dix liéu thoi tiét cua

khu vue hoan thanh va ngudi ding ¢ thé chon khu vuc mdi tai giao dién nhu Hinh 6.

Viéc nhap dit liéu thai tiét trong DesignBuilder d3 tu ddng nhan vi tri cia cong trinh
xay dung nhu Hinh 8, bao gém vi @, kinh d¢, do cao cua cdng trinh so véi muc nudc
bién, viing khi hau, ... T4t ca cac dir liéu nay déu nam trong tép dit liéu thoi tiét. DI V6
phan mém khong tu nhan céc dit lidu nay, ngudi dung cé thé mé tép dit liéu thoi tiét voi
dinh dang EPW dé xem dix liéu va nhap thu cdng vao phan mém. Ngudi ding ciing c¢6
thé d& dang tra di liéu kinh d¢, vi do, d6 cao, mai gid,... caa mot khu vuc & rat nhiéu

tai liéu khac.

[ Location Template ¥
*;Template HA NOI
Latitude (%) 21.03
Longitude (%) 105.80
ASHRAE climate zone 1A

¥ Site Details v
Elevation abowve sealewvel (m) 6.0
Exposure to wind 2-Normal -
Site orientation (7) 315.0

Hinh 8. Thong sb vi tri cong trinh
3.3. Hinh khai cong trinh
3.3.1. Trich xudt dé ligu hinh khéi cong trinh tir phan mém 3D

Cac du an da c6 sin md hinh cdng trinh trong mot phan mém 3D c¢d thé xuat ra cac
dinh dang gbXML, IDF, hoic IFC va nhap vao phan mém mé phong (Hinh 9). Viéc
trich xuat dir liéu tir phan mém 3D cd thé mang lai nhiéu loi ich nhu:

- Tiét kiém thoi gian: Trich xuat dit liéu hinh khdi cong trinh tir phan mém 3D
vao phan mém mo phong ning luong gidp tiét kiém thoi gian va cong sic cho viéc vé

lai hinh khéi cdng trinh trong phan mém mé phong.
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Hinh 9. Cac dinh dang dix liéu c6 thé nhap vao phan mém mé phéng

- Chinh xac: Dit liéu tir phan mém 3D thuong dugc nhap mot cach chinh xac,

loai bo nguy co sai sét khi v& lai thu cong. Piéu nay dam bao tinh chinh x&c cua mo

hinh va két qua phan tich.

- D& dang cap nhat: Thay d6i md hinh & phan mém 3D c6 thé duoc cap nhat vao

mo hinh md phéng ning lwong mot cach nhanh chong va dé dang thay vi phai tao lai

mo hinh.

Tuy nhién, trich xuat di liéu hinh khdi cng trinh tir phan mém 3D ton tai mot s6

han ché:

- Pinh dang twong thich: Can phai dam bao rang phan mém 3D va phan mém
md phong hd tro cac dinh dang file twong thich vai nhau. Khong phai tat ca phan mém

3D va m6 phoéng ning luong déu hd trg cing mot dinh dang, diéu nay co thé gay kho

khan khi thyc hién qua trinh trich xuat hinh khéi céng trinh.
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- Mat théng tin chi tiét: Trong qué trinh nhap dit liéu vao phan mém mé phong,
c6 thé mat di mot sé thoéng tin chi tiét phan mém 3D. Biéu nay c6 thé anh huong dén sy

chinh xac cua két qua méd phong ning luong.

- Ngoai ra, viéc nhap hinh khéi cong trinh tir phan mém 3D sang phan mém md

phong ciing c6 thé gap 18i dan dén khong thé nhap thanh cong.
3.3.2. Dung hinh khéi cdng trinh tir ban vé 2D

Pdi véi du an chua ¢6 mé hinh 3D hoac viéc nhap hinh khéi cong trinh vao phan
mém mé phong khéng thanh cong thi cé thé dung mé hinh dya trén ban vé& 2D (vi du
trong phan mém Autocad). Budc dau tién, ta can tién hanh don gian hoéa ban vé mit
bang (Hinh 10). Pay 1a budc quan trong va rat can thiét khi dung hinh céng trinh trong
phan mém mé phong. Bai I& viéc nay s& lugc bat cac chi tiét khdng can thiét, tranh viéc

bat diém khdng chinh xac khi dung hinh.

Corridor

Unit 1

(a) Trudce khi don gian hoa (b) Sau khi don gian hoa
Hinh 10. Pon gian hoa ban vé hinh khéi cong trinh
Viéc don gian hoa ciing co6 thé gop cac khdng gian (nam canh nhau, c6 cling chic
nang, cung hudng, cing yéu cau sudi va lam mat) thanh mot khéng gian 16n (dugc goi
la viing nhiét) trude khi nhap ban vé vao phan mém mo phong ciing s& 1am giam bot
dung lugng md hinh, tiét kiém thoi gian chay md phong. Ban vé sau khi don gian hoa

can luu tép dinh dang DXF dé nhap vao phan mém mé phong niang luong.
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Sau do6, 16p vo cong trinh dugc dung Ién dua theo ban vé DXF da nhap vao (Hinh
11). Do day cua cac két ciu tran, tuong, va san dugc thé hién trong cac ban vé kién truc.
Tuy nhién, khi dung hinh khi cong trinh sir dung cho mé phong, cac két cau nay chi
thé hién bang mot nét v&. Tac dong cua d6 day 1én dic tinh truyén nhiét cua két ciu s&

duoc tinh dén khi gan vat liéu cho hinh khéi céng trinh.

Tang 1 Tang 2 Tang 3
Hinh 11. Dwng lép vé cbng trinh

Viéc dung tran, san, va 16p tuong bao ngoai ¢ong trinh cho mdi ting da tao nén mot
viing nhiét cho mdi ting. Cac vach ngin s& duoc dung Ién chia ving nhiét 16n nay thanh
cac vung nhiét nho hon, phu hop cac dic diém truyén nhiét da tinh toan khi don gian
hda mit bang. Céc khéi tang sau d6 duoc ghép thanh mot khéi cong trinh hoan chinh
nhu Hinh 12.

Tang 1 Tang 2 Tang 3

Hinh 12. Tao vach ngin cho tirng tAng va ghép thanh cong trinh
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Hinh 13. Thiét lap cira s6, cira ra vao, va két cau che ning

Khi tao viing nhiét, cac cong cu md phong sé tu dong tao céac 6 cira s6. Nguoi ding
c6 thé thay doi hinh dang, kich thudc va dung thém cira ra vao va cac két cau che nang
nhu Hinh 13. Sau d6, cac cong trinh lan can néu cd s& duoc dung Ién vai hinh dang don
gian nhat nhu Hinh 14. Hudng cta cdng trinh can dugc kiém tra lai va chinh sira néu
chua chinh x4c nhu trong ban vé thiét ké va thuc té. Pay 1a thong sb rat quan trong vi

cac hudng c6 lién quan dén cac thdng sé méi trudng bén ngoai nhu buc xa mit troi.

Hinh 14. Phéi canh cong trinh mé phéng va cac cong trinh 1an can
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3.3.3. Vi du dwng hinh khéi cong trinh ti ban vé 2D trong phan mém Autocad
Buwéc 1: Pon gian hda mat bang va xut tép DXF

CAac nét v& mit bang nhu minh hoa & Hinh 15 s& dugc don gian héa thanh mot nét
vé. Tuong ngoai nha sé dugc gitr lai nét theo mép ngoai cua tuong. Tuong trong nha

(vach ngan chia cach vung nhiét) s€ duoc V€ theo nét tim tuong.

Tang 1 gém cac khdng gian chinh c6 chirc ning trién 1am va trung bay. Ban vé tang
1 dugc tinh gian va tao cac ving nhiét nhu Hinh 16 trong Autocad va xuét tép dinh dang
DXF. Cac phong vé sinh nam, nit, khuyét tat phia dugi goc phai gop thanh mét ving
nhiét. Hai khdng gian kho phia trén goc trai gop thanh mot vang nhiét va hai phong vé

sinh nam va nit & gitra mat bang phia bén trai thanh mot ving nhiét.

(a) Ban vé mat bang kién tric tang 1 (b) Ban v& tinh gon tang 1

Hinh 16. Ban vé ting 1 caa cong trinh mé phéng
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Buwdc 2: Nhap tép DXF vao DesignBuilder

Tai giao dién cua DesignBuilder sau khi tao mot du &n méi, chon Import Drawing
File s& xuat hién cira s6 nhu Hinh 17. Chon duong dan dén tép & Filename va cha y don
vi Units caa DesignBuilder khép véi don vi thiét 1ap trong Autocad dé gitr dung ti ¢
ban Vvé.

Import Drawing File

Imported floor plan file
Select the floor plan file to import

DXF file ¥
1-DIXF -
DAME CAD..dxf -
Scale and Position ¥
Units 2-Millimetres -
Aftach at height (m) 0.000
| Cancel | Hep | Back L New Firish

Hinh 17. Nhap tép DXF vao DesignBuilder

Bwéc 3: Dyng tudng, tran, san

Str dung cdng cu Add new block bo vién mit bang tang 1 dé dung hinh khéi ting
1 nhu Hinh 18. P6 cao cua ting duoc nhap & phan Height (m). O vi du nay d6 cao la
3,9m.

Drawing Options
Tools

v
Block type 1-Building hlock -
Form 1-Extruded @
Height (m) 34
¥ Auta-complete block
Shape 1-Palygon -
Line type 1-Straight line -

Hinh 18. Dwng hinh khaéi ting 1

Sau d6, sir dung cdng cu Draw partitions vé cac vach ngan dé chia tang 1 thanh
cac vung nhiét phu hop nhu Hinh 19.
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Hinh 19. Phan ving nhiét cho tang 1

Bwéc 4: Dyng cira so, ctra di, va 16 thong tang
Dwa vao ban v& mit bang, mat dang, ban vé dinh vi ctra dé thiét 1ap ctra cho cong

trinh. Céc dang cira s6 dugc phan loai nhu sau:
- Cac ctra 6 dat ¢ vi tri 6 kich thue nhu nhau dit lién tiép nhau: st dung tinh
ning tao cira ty dong nham giam nhe dung lugng cia md hinh, rat ngan thoi gian chay

mo phong.
- C4c ctra €6 Vi tri va kich thudc khac nhau thuc hién vé tha céng bang cong cu

Draw Window.
- Cac ctra ra vao duoc vé& tuong ty nhu vé cira so.

Str dung c6ng cu Draw hole dé tao 15 thong tang gitta cac vung nhiét tai mot sb vi
tri dac biét (theo ban vé) nhu khong gian trung bay va khong gian vuon tang 1 thong
Vi cac ting bén trén nhu Hinh 20. Sau khi dung xong cira 6 tirng tang, cac tang cd thé
xép chéng I&n nhau str dung céng cu Move selected object(s).

Bwéc 5: Dyung cac két cau che nang
Mt dimg cong trinh huéng Pong Nam sir dung lam che nang nhu Hinh 21. Hé lam nay

duoc don gian hoa bang cach vé 19 khéi Component (ding Add new block twong tu
nhu vé tuong nhung thay dang Building block thanh Component) ¢o6 kich thudc va

hinh dang nhu Hinh 22.
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Thong ting

Hinh 20. Khu vuc théng ting

WwHp]

Hinh 22. Dwng cac tam che nang cho mit dirng hwéng Pong Nam
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Mt ding huéng Dong Béic va Tay Béc cd cac hanh lang va trong cay tric quan tur.
Hinh dang cay thanh manh cé thé dugc don gian hda nhu Hinh 23. Néu vé chi tiét giéng
cay that thi thoi gian tinh toan mé phong s& rat 1au hozic khdng thé thuc hién tinh toén.
Hon nita, két qua s& khdng khac nhiéu so véi két qua tinh boi mé hinh dugc don gian

hoa.

Hinh 23. Phéi canh hanh lang va cay xanh che nang trong kién tric va mé phéng
3.4. Thong so vat liéu xay dung
3.4.1. Mai, tran, twong, san

Kha nang cach nhiét hoac truyén nhiét ciia cac két cau khdng xuyén sang (mai, tran,
tuong, san) duoc dic trung bai tong nhiét trd' Ro hoic hé sb tong truyén nhiét Uo. Ro cua
mot s6 loai twong va mai thong dung co6 thé tham khao & Phu luc 6 trong QCVN
09:2017/BXD [17]. Néu khdng ¢ gia tri Ro ciia mot két cdu, hé s6 dan nhiét A caa ting
l6p vat liéu trong két cdu can duge xac dinh. Gié tri nay c6 thé duoc cung cip bai don
vi cung cap vit lidu, do boi cac don vi c6 thiét bi chuyén dung, hoic tham khao ¢ mot
s6 tai liéu nhu Phu luc 2 trong QCVN 09:2017/BXD. Ro ¢6 thé duoc tinh sir dung cong
thic (M2K/W):

R, =i+zﬁ+ Ra+i
h, 4, h,

Trong do6:

hn, ht — Lan luot 12 hé sb trao ddi nhiét bé mat ngoai va bé mat trong cua két
cau vo bao che (W/m2K) (Tham khao Phu luc 3, QCVN 09:2017/BXD);
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bi — Bé day cua Iop vat lieu thir i (m);

Ai — Hé s6 dan nhiét caa 16p vat liéu thi i trong két cau bao che (W/mK) (Tham
khao Phu luc 2, QCVN 09:2017/BXD);

n — S lugng cac 16p vat liéu cua két cau vo bao che;

Ra— Nhiét trg cua 16p khong khi bén trong két ciu vo bao che, néu cd (m2K/W)
(Tham khao Phu luc 4, QCVN 09:2017/BXD).

Ro (M2K/W) va Up (W/m2K) c6 thé chuyén ddi cho nhau sir dung cong thuc:

Lwa chon chi khai b&o tong nhiét tré' Ro cua vat liéu da bo qua kha ning va thoi gian
luu trit nhiét trong vat liéu. Do d6 cac cong cu moé phong thuong dua thém mot lya chon
khai bao théng sb chi tiét hon, bao gom: hé sb din nhiét Ai (W/mK), nhiét dung riéng
(J/kgK), va khéi lugng riéng (kg/m3). Tuy nhién trong thuc té mé phong, céc gié tri nhiét

dung riéng va khoi lugng riéng cua vat liéu rat kho tim.
3.4.2. Kinh

Céc thdng s6 vat ly cua kinh c6 thé dé dang cung cap béi cac don vi phan phéi, san
Xuat vat liéu. Do 1a hé s6 truyén sang cua kinh (VLT) va hai théng s6 lién quan dén kha
nang trao doi nhiét: hé s truyén nhiét U va hé s6 hap thu nhiét cua kinh (SHGC). Truong

hop hé s6 che ning (SC) dugc cung cap thay thé, SHGC c6 thé tinh sir dung cong thic:
SHGC =SCx0.86
3.4.3. Vi du nhdp céc thong sé truyén sang va truyén nhiét cho vat ligu
e Nhap vat li¢u twong
Burc tvong ngoai nha nhu Hinh 24 tao thanh tur ba 16p sau:
- Lop ngoai cung: Vira nang va vira trat xi mang day 15 mm.
- Lép gitra: Bé tdng cot thép day 222,8 mm.

- Lop trong cung: Vira nang va vira trat xi mang day 15 mm.
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222 80mm EEBC03-2013/Be tong cot thep/Reintorced concrete

Yua hang va vua trat xi mana/Heavy njo

Inner surface
Hinh 24. Céc 16p ciu tao ciia twong
Buéc 1: Tao mot mau tudng ngoai nha mai

Tai giao dién cua DesignBuilder, chon Construction nhu Hinh 25. Tai External
walls, chon Project Wall va chon Add new item s& hién ra cira s6 Edit construction

nhu Hinh 26. Véi tedng gom 3 16p s& nhap 3 vao Number of layers.

Untitled, Building 1

Project construction template

Projectwall

~pBelow grade walls roject below grade
Bel rade wall Project bel rade wall
=yFlatro roject flat ro
Flat roof Praoject flat roof
<yPitched roof (occupie roject pitched rod
Pitched roof ied Praj itched roof
“pPitched roof (unoccupied) Project unoccupied pitched roof
“pinternal partitions Project partition
“pSemi-exposed walls Project semi-exposed wall
“pSemi-exposed ceiling Project semi-exposed ceiling
“pSemi-exposed floor Project semi-exposed floor
=pGround floor Project ground floar
“pBasement ground floor Project basement ground floor
“pExternal floor Project external floor
“pInternal floor Project internal floor

Hinh 25. Giao dién tao mau twong méi
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Edit construction - YT_External wall

Layers | Suface properties | Image | Calculated || Cost | Intemal source | Condensation analysis

General ¥
Name |YT External wall
Source
[ Category Walls 5
& Region VIET NAM
Colour
Definition method 1-Layers .

Calculation Settings

W
W

Nurnber nflaéers 3 g

SyMaterial EEBC0S-2013/vua nang va vua tratxi m
Thickness (m) 0.0150
[ Bridged?

Layer 2
SMaterial EEBC09-2013/Be tang cot thep/Reinfarc
Thickness (m) 0.2228
[ Bridged?

Innermost layer
SMaterial EEBC09-2013/vua nang va vuatratxi m
Thickness (m) 10.0150 |
[ Bridged?

Hinh 26. Cac lép tuwong
Budéc 2: Tao vat liéu va d6 day tung 16p tuong

D6 day cua tir 16p vat liéu duoc dién vao Thickness (m) nhu Hinh 26 va chon
Material dé khai b4o thong sé vat liéu. Pau tién, tao vat liéu cho 16p ngoai cing va
trong cung. Bang Edit material nhu Hinh 27 xuat hién.
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Edit material - EEBC09-2013/Vua nang va vua trat xi mang/Heavy mortar and coating cement mortar

Surface properties || Green roof | Embodied carbon || Phase change

General
Name EEBC09-2013/Yua nang va vua trat xi mang/Heavy mortar and coating cemen
Description |
Source EEBC09-2013
[ Category Flaster v
o Fegion WIET MANM

Material Layer Thickness
[] Farce thickness
Thermal Fraperties

) Detailed properties

Thermal Bulk Properties

Conductivity (Wfm-k) 0.9300
Specific Heat (Jfkg-K) §40.00
Density (kgfm3 1800.00

O Resistance {R-value)
Hinh 27. Khai b&o théng sé nhiét cho vat liéu
' Edit construction - YT_External wall

Layers || Surface properties | Image | Calculated | Cost || Intemal source | Condensation analysis

Inner surface ¥
Convective heat transfer coefficient (W/m2-K) 3.383
Radiative heattransfer coefficient (W/m2-K) 4.309
Surface resistance (m2-KM) 0.130
QOuter surface ¥
Convective heat transfer coefficient (W/m2-K) 21.010
Radiative heat transfer coefficient (W/m2-K) 3.990
Surface resistance (m2-KAM) 0.040
U-Yalue surface to surface (W/m2-K) 5.682
R-value (m2-Ki) 0.346
U-Value (W/m2-K) 2.890
With Bridging (BS EN IS0 6946) v
Thickness {m) 0.2528
Km - Internal heat capacity (KJ/m2-K) 194.0400
Upper resistance limit (m2-KAw) 0.346
Lower resistance limit (m2-KA) 0.346
U-value surface to surface (W/m2-K) 5.682
P-value (m2-KAw) 0.346
U-Value (W/m2-K) 2.890

Hinh 28. Thong s6 nhiét caa twong
C6 hai lya chon dé nhap vat liéu: Nhap nhiét tro' R hoic nhap ba thong sé nhiét chi
tiét. Trong vi du ndy, ba théng sé nhiét duoc nhap vao: hé sé dan nhiét A = 0.93 W/mk
nhap vao Conductivity, nhiét dung riéng 840 J/kgK nhap vao Specific Heat, va khdi

luong riéng 1800 kg/m? duoc nhap vao Density. Tuong tu, 16p gitta cua tuong dugc
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nhap vao véi cac thong sb: hé sé dan nhiét A = 0.14 W/mk, nhiét dung riéng 896 J/kgK,
va khéi luong riéng 500 kg/md3. Két qua tinh todn tong nhiét tro RO cua tuong nay 1a

0.346 m2K/W nhu Hinh 28.

Untitled, Buildidng 1

HVAC | Generation | Economics

0 Glazing Template
Gp Template Project glazing template

m External Windows

f#|Glazing type Project external glazing
dlLayout Preferred height 1.5m, 30% glazed
Dimensions
Type 3-Preterred height -
‘Window to wall % 3000
Window height (m) 1.50
Window spacing (m) 5.00
Sill height (m) 0.0

Outside reveal depth (m) 0.000
Frame and Dividers

Hinh 29. Giao dién cac thong sé cira s6

Edit glazing - Solar Control Neutral T55_10mm

Layers | Cost |

General
Name Solar Control Neutral T55_10mm
Description
Source |ASHRAE 90.1-2010 |
[ Category Project <
& Region VIET NAM
Colour

Definition method
Definition method 2-Simple

« Rl «

Simple Definition
Total solar transmission (SHGC)
Yisible transmittance

U-Value
Radiance Daylighting

Hinh 30. Giao dién nhap céc thong sb vat liéu kinh
e Nhép vit liéu kinh

Buwéc 1: Tao mot mau vat liéu kinh mai
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Tai giao dién chinh cua DesignBuilder, chon Openings nhu Hinh 29. Sau do, ¢

Glazing type chon Add new item dé tao vat liéu kinh mai.
Buwéc 2: Nhap théng sé vat liéu kinh

Giao dién Edit glazing hién ra nhu Hinh 30. Tai Simple Definition, nhap cac théng
s6 SHGC, VLT, va hé sé truyén nhiét U cua vat liéu kinh.
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CHUONG IV. LICH VAN HANH VA CAC THIET BI TIEU THU PIEN
4.1. Thiét 1ap lich van hanh va thong sb ciia céc thiét bi tiéu thu dién

Thiét Iap lich van hanh céc thiét bi va lich trinh hoat dong cia ngudi sir dung trong
cong trinh thuong di kém khai bao théng s cua cac thiét bi hay cac dic tinh trao doi

nhiét ctia con ngudi. Cac thdng sé can khai bao nhu sau:

- Con nguoi: Nguoi sir dung trong cdng trinh 1a mot ngudn nhiét tac dong lén
dén sy thay doi nhiét do trong mdi viing nhiét. Dua vao hoat dong cua con ngudi, Cac
birc xa nhiét, nhiét 4n, nhiét hién phat ra lam ting nhiét dé phong. Cac cdng cu mé phong
thudng yéu cau nhap sb luong ngudi hoic mat d6 ngudi, hoat dong cua ho, va quan 4o

mic.

- Chiéu sang nhan tao: Cac dén dién st dung sé tiéu thu nang luong va téa nhiét
vao khdng gian. Cac cong cu md phong thuong yéu cau nhap mat do cong suat chiéu
sang cho mdi ving nhiét, dugc tinh bang cong suét chiéu sang cua céac thiét bi dén tai

mét ving chia cho tong dién tich ving do.

- Céc thiét bi sir dung dién khéc: Céc thiét bi sir dung 6 cam c6 thé téa nhiét nhu
may tinh, may chiéu, bép,... Thong thudng, chung duoc khai bao thong tin chung la cac
thiét bi tiéu thu dién 6 cam. Ngoai ra thang may va dun nudc nong ciing c6 thé duoc

khai bao tai day.

Lich van hanh s& duoc khai bao thoi gian va gié tri cho mot hoat dong. Ddi V6i
ngudi sir dung trong cong trinh, lich trinh can dugc khai bao s6 lwong nguoi co mit
trong mdi gior va thai gian ho c6 mit. Lich van hanh cia dén va cac thiét bi tiéu thu dién
can duoc khai béo sé luong, cong suat, thoi gian bat tit va thoi diém chi s dung mot
phan cdng suat (néu c6). Ngoai ra, lich van hanh con cd thé thiét 1ap thoi gian va ngudng

nhiét d6 duy tri trong khong gian hay thong gio, trao d6i khi twoi.
4.2. Vi du thiét lap lich van hanh va thong sb caa cac thiét bi tiéu thu dién

- Tao lich van hanh mai: Tai giao dién chinh ctaa DesignBuilder, chon Activity nhu
Hinh 31. Bé tao mot mau lich van hanh, chon Add new item tai Template. Cira s6 Edit

activity nhu Hinh 32 xuét hién.

46



- Théng tin chung: Khai béo cac thong tin caa lich van hanh: nguén lich van hanh,

¢6 bao gom ngay nghi, va loai chiéu sang.

Untitled, Building 1

Generic Office Area
B1 Offices and Workshop businesses
Zone multiplier 1

[ Include zone in thermal calculations

[ Include zone in Radiance daylighting calculations
ASHRAE 9 gs

Hinh 31. Giao dién tao cAc miu lich van hanh

- Thong tin ngudi sir dung: Chuyén sang muc Occupancy nhu Hinh 33, sé luong
ngudi st dung cO thé duoc khai bao 0.083 ngudi/m? tai Occupancy density
(people/m2). Nhiét sinh ly c6 thé dugc khai bao tai Metabolic heat va kha ning cach
nhiét ciia quan 4o c6 thé duoc khai bao tai Clothing. Thoi gian ngudi st dung tai khdng
gian md phong tir 8 gid sang dén 6 gio chiéu trong 5 ngdy mét tuan dugc khai béo &
Workday profile.
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Edit activity template - YT_General Office

Activity templates
General | Al Gains | Occupancy | Other Gains | DHW || Environmental control

¥

Name |YT General Office

Space by Space Definition for Lighting, Occupation, Gains and Min. (

Description
Source ASHRAE 90.1 and ASHRAE B2.1
[ Category ASHRAE -
ﬁﬁegiun General

General

aJSector

Halidays
[ Holidays
Colour Shading in Model
Floor shade colour
ASHRAE 90.1 Lighting Category
{7 ASHRAE 80.1 lighting category Office - Open Flan

Hinh 32. Giao dién thiét lap thong tin chung cia lich van hanh

Edit activity template - YT_General Office

Activity templates
General | All Gains

Occupancy | Other Gains | DHW | Environmental control

Occupancy details
Occupancy density (people/m2)
Number of people

u.00

Metabolic Heat
A Metabolic rate Typing
Metabolic factor (0.85 for women, 0.75 childr... 0.70
CO2 generation rate (m3/s- W) 0.0000000382
Latent fraction 0.3000

Clothing

Workday profile

Onat &:00

D 1

.
w

I
F
-

Offat 18:00

Days /week
Schedules

Schedule

ASHRAE 90.1 Occupancy - Office

Hinh 33. Giao dién thiét lap théng tin ngwoi sit dung

- Thong s céc tai: Chuyén sang muc Other Gains dé khai b4o mat o cong suat tai

cho cac thiét bi nhu may tinh (Computers), thiét bi vian phong (Office Equipment), 6
cam (Miscellaneous), bép (Catering), thang may (Process) nhu Hinh 34. Tai nao khong

c6 khdng can tich chon. Lich hoat déng cua cac loai tai can duoc xac dinh.
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- Nuéc néng sinh hoat: Thong tin vé luong nudc tiéu thu mdi ngay theo m? san can
duoc khai bédo kem lich hoat dong tai muc DHW nhu Hinh 35.

Activity templates
General | AlGans | Ocoupancy | Other Gains | DHW | Environmental control

Computers

Office Equipment

B On
Power density (W/m2) 500
Absolute zone power (W) 0.00
Radiant fraction 0.000

e b ¢ —
T r T©T T© & 1 1 v T

Offsl 1800 S 0 1 2 3 4 5 & 7 8 8 W M 12 13 W 15 W T WS _[~: 1_ ;: 11 1-
 Schedules ¥
Schedule ASHRAE 90.1 Occupancy - School

B On

Powear density (Wim2) &.00

Absolute zone power (W) 0.00

Fuel 1-Electricity from gnd r
Fraction lost 0.000

Latent fraction 0.000

Radiant fraction 0.200

C02 generation rate (m3fs-¥Y) 0.0000000000

End-use m.lhca‘hﬁ 1-General =

Onat 200

e
-
Ot 1800 2= 5 3 2 3 4 5 8 7 8 5 9 # 12 911 M 15 4 17 18 1% ¥ N NN M

schedules

&4 Schedule ASHRAE 90.1 Occupancy - Office

Warkd ay profila

Onat 7O 3
r T T L T T T L | | T T T T T 1
offat 1800 o 2 1 4 & B 7T B S 90 M 12 13 W 15 18 17 18 19 3 ng. e
Schedules :
Schedule N —

Hinh 34. Giao dién khai b&o cac nguén nhiét khac
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Edit activity template - YT_General Office

Activity templates
General | Al Gains | Occupancy | Other Gains | DHW || Environmental control
¥l On
Consumption rate (I/m2-day) 0.353

Workday profile

Onat 8:00

rs
-
Offat 1800 % 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 2

Schedules

Schedule ASHRAE 90.1 Service Hot Water - Office

Hinh 35. Giao dién khai bao nwéc nong sinh hoat

Edit activity template - YT_General Office

Activity templates
General | All Gains | Occupancy | Other Gains | DHW | Environmental control
Set pointtemperature ("C) 23.000
Set back temperature ('C) 21.000
Workday profile
et B w . |
r T T T T T T T T T T T T 1
Offat 18:00 % 0 1 2 3 4 5 6 7 & 9 10 1 12 13 14 15 18 17 18 19 20 21 2 23 24

Schedules

[i4 Schedule ASHRAE 90.1 HVAC Availability - Office
Cooling
Set point temperature ("C) 25.000
Cooling set back (*C) 27.000

Workday profile

Onat 8:00

Offat 1800

Schedules
;4 Operation ASHRAE 90.1 HVAC Availahility - Office
Yentilation Set Point Temperatures
MNatural Yentilation
Nat. vent. set point ('C) 22.000
(4 Schedule ASHRAE 90.1 Occupancy - Office
Mechanical Yentilation
Mech. vent. set point (°C) 10.000
4 Schedule ASHRAE 90.1 Occupancy - Office
Lighting ¥
Target llluminance (lux) 500
Default display lighting density (\W/m2) 0.000
Yentilation Fresh Air
Min fresh air (l/s-person) 6.940
Mech vent per area (I/s-m2) 0.000

Hinh 36. Giao dién khai bao cac thong sé kiém soat mdi truong
- Kiém soat méi trudng: Tai muc Environmental control, khai béo nhiét ¢6 muc
tiéu khi c6 ngudi sir dung (set point temperature) va nhiét 6 khi ngudi tam vang (set
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back temperature) cho chiéu suai va chiéu lam méat cua diéu hoa, nhiét d6 muc tiéu
cho phan théng gi6 ty nhién, cac thong sb vé do roi, luu lugng gid tuoi va lich van hanh
di kém nhu Hinh 36. Vi khong gian khong c6 suoi, nhiét do muc ti€u khi c6 nguoi su
dung va khi tam ving khai béo la -50 °C. Vi khong gian khong c6 lam mat, nhiét do
muc tiéu khi c6 ngudi s dung va khi tam vang khai bao 1a 99 °C.

Edit schedule - ASHRAE 90.1 Occupancy - Office

=

Name |ASHRAE 90.1 Occupancy - Office |
Description
Source ASHRAE 90.1-2007 User's Manual
[ Category ASHRAE 90.1-2007 v
& Region General
Schedule type 2-Compact Schedule -
Profiles ¥
Schedule:Compact, A
Occupancy__Office,
Fraction,

Through: 31 Dec,
For: Weekdays,

Until: 06:00, 0,
Until: 07:00,  0.10,
Until: 08:00,  0.20,
Until- 17:00,  0.95,
Until: 18:00,  0.30,
Until: 22:00,  0.10,
Until: 24:00,  0.05,
For: Saturday,

Until: 06:00, 0,
Until: 08:00,  0.10,
Until: 12:00,  0.30,
Until: 17:00,  0.10,
Until: 19:00, 0.05,
Until: 24:00, 0,
For: Sunday,

Until: 06:00, 0,
Until: 18:00,  0.05,
Until: 24:00, 0O,
For: SummerDesignDay,
Until: 08:00, 0,
Until: 23:00, 1,
Until- 24:00, 0,
For: AllOtherDays,
Until- 24:00, 0 v

Hinh 37. Giao dién chinh sira lich van hanh

- Bé chinh stra lich van hanh, trén cira sé caa Hinh 33 chon Schedules. Chon Add
new item va ctra s6 Edit schedules s& hién thi trén man hinh.
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- Khéi tao va chinh sira lich van hanh: Bao gém cac thong tin nhu lich van hanh
trong tuan, cudi tuan, ngay. Gia st, tir 6 gio sang dén 7 gid sang cac ngay trong tuan,

mat do nguoi cua phong chi khoang 10%, ta khai bao nhu sau:
Until: 06:00, 0, (Phan vi 0 thé hién chua c6 nguoi trudc 6h)
Until: 07:00, 0.10, (Phan vi 0.1 thé hién c6 10% sé nguoi xuat hién & thoi
diém tir 6h dén 7h)
Lam tuong tu cho cac khoang thoi gian khac, ta c6 lich van hanh nhu Hinh 37.
4.3. Vi du thiét 1ap diéu khién chiéu sang
e Budc 1: Tao lich diéu khién chiéu sang méi

Tai giao dién chinh cua DesignBuilder, chon muc Lighting nhu Hinh 38. Tai
Lighting Template, chon Add new item va cira s6 Edit lighting template hién ra nhu
Hinh 39.

Untitled, Building 1

Layout | Activity | Construction | Openings | Lighting | HVAC | Generation | Economics | Miscellaneous | CFD

[ Lighting Template ¥
Q Common Space. Conference/Meeting/Multipur
T ASHRAE 901 Lighting System »

< General Lighting

* Task, Display and Process Lighting
i Exterior Lighting

Hinh 38. Giao dién thiét lap diéu khién chiéu sang

Edit lighting template - YT_General Office
ighting templates
General | Output | Control | Cost

General ¥
Name ¥T_General Office
Description Common Space Types, Table 9.6.1, ASHRAE 90.1-2010

Source ASHREAE 90.1-2010

[ Category ASHRAE 90.1-2010 -
Region General

& Reg

Hinh 39. Giao dién chung khi chinh sira mau diéu khién chiéu sang

e Buéc 2: Khai b4o thong tin miu dua trén mot mau goc
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Mat d6 cong suit chiéu sang duoc khai bdo & Power density (W/m?).

Edit lighting template - YT_General Office

| General | Output | Cortrol | Cost |

General Lighting ¥
On
| Power density (W/m?) 841 |
Absolute zone power (W) 0.00
Luminaire type 2-Surface mount v
Return air fraction 0.00
Radiant fraction 0.72
Visible fraction 0.18
Task and Display Lighting ¥
[J0On

Hinh 40. Giao dién thiét 1ap két qua chiéu sang
e Buéc 3: Phuong phap diéu khién chiéu sang

Chuyén sang muc Control nhu Hinh 41, phuong phap diéu khién tig budc dugc
chon bang cach thiét 1ap 3-Stepped cho Control type va 3 budc tai Number of steps.
Véi thiét 1ap nay cling muc tiéu do roi cua anh sang tu nhién 1a 600 Ix, dén dugc duoc

khién nhu sau:
- Khi d¢ roi cua anh sang tu nhién nhé hon 200 1x: dén st dung 100% c6ng Suat.
- Khi d6 roi nho hon 400 Ix: dén st dung 2/3 c6ng Suét.
- Khi d6 roi nho hon 600 Ix: dén st dung 1/3 c6ng Suét.
- Khi d6 roi 16n hon 600 Ix: dén tit.

Edit lighting template - ¥T_General Office

Lighting templates
General | Output | Control

Lighting Contral ¥
[¥] On
Control type 3-Stepped -
Number of steps 3

Hinh 41. Thiét lap diéu khién chiéu sang
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CHUONG V. HE THONG SUOIL, THONG GIO VA PIEU HOA KHONG KHI
5.1. Hé thong swéi, thong gié va diéu hoa khong khi so cap

Hé thong sudi, thong gid va diéu hoa khong khi so cap 1a phan quan trong va cét 15i
cua hé théng HVAC trong mét tda nha Ién nhu tdoa nha thuong mai, vin phong, khach
san, bénh vién, truong hoc,... Hé théng HVAC so cap dam bao rang nhiét do, ¢6 am, va
chat luong khong khi trong toa nha duge diéu chinh dé dap ung cac yéu cau thoai mai

va suc khang cho nguoi dung.
5.1.1. My sdn xudt nwéc lanh

Chiller 1a may san xuat nudc lanh dé cung cap toi tai caa cdng trinh, thuong duoc
lip dat cho nha may hoic trung tdm thuong mai. Hé théng chiller hay con dugc goi la
hé thong diéu hoa trung tam chiller 1a may san xuat nuéc lanh dung trong hé thong diéu
hoa khong khi trung tam, sir dung nuéc la chat tai lanh. Nudc s& dugc 1am lanh qua binh
bay hoi (thuong nhiét 6 vao 12 °C va ra 7 °C). Chiller gdm 4 thiét bi chinh cua chu
trinh nhiét co ban 1a may nén, van tiét luu, thiét bi ngung tu va thiét bi bay hoi. Ngoai

ra co thém 1 sé thiét bi khac.

Hé chiller dong vai tro quan trong trong viéc téi wu hoa st dung nang lugng trong
cac cong trinh bang cach cung cap lam mat hiéu qua, tan dung nhiét thai, va diéu khién
tai nhiét mot cach hiéu qua. Diéu nay gilp giam tiéu thu nang lwong va chi phi van hanh,
d6ng thoi gidp bao vé mai truong. Chinh vi vay viéc md phong hé thong chiller 1a hét
sStC quan trong va can thiét. Thong sé co ban dé thiét lap md phong cho hé thong sir

dung chiller duoc tom tat trong Bang 4.

Bang 4. Thong sé thiét 1ap mo phéng chiller

Thong s6 M0 ta

Mot s6 kiéu chiller nhu sau:

o - Dich chuyén tich cuc (positive displacement): Bao gém may
Loai chiller nén day (kiéu piston), may nén xoan 6c (scroll) va may nén truc
vit (screw). Chiing tao &p luc bang cach day mot luong ¢ dinh cua
chat 1am lanh vao khdng gian nho va sau d6 nén ching.
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- Ly tam (centrifugal): Str dung cénh quat quay dé nén chat
1am lanh va tao dong hec. May nén trung tm hoat dong bang cach
tao ra van toc chit 1am lanh thdng qua canh quat quay va sau do6
nén chang.

- Hap thy hiéu ung don (single effect absorption): Str dung
mot bo bay hoi va mot bd ngung tu don.

- Hép thu hiéu ung kép (double effect absorption): St dung
hai bo bay hoi va hai bd ngung tu, mot & nhiét do thap va mot ¢
nhiét d6 cao. Loai nay hiéu qua hon so v&i hiéu suat don, nhung
phai str dung ngudn nhiét ¢ nhiét d6 cao hon.

- Hap thu hiéu tng kép, khong d6t truc tiép (double effect
absorption, indirect-fired): Tuong tu nhu hap thu hiéu ung kép,
nhung ngudn nhiét & nhiét do cao gian tiép.

- Chiller dung dong co khi nén (Gas engine driven chiller): Str
dung dong co chay bang khi nén dé nén chat 1am lanh va l1am lanh
khéng gian.

S6 luong

Chiller gidng nhau (don vi)

Nhién li¢u/nang
lugng

- bién (cho tat ca chiller nén hoi)

- Khi d6t (cho cac may lanh hap thu,ngudn truc tiép)

- Dau (cho cac may lanh hap thy, nguon truc tiép)

- Nudc néng (cho cac may lanh hap thu, ngudn gién tiép)
- Hoi nudc (cho cac may lanh hap thu, ngudn gian tiép)

Cong suat nhiét

Cong suat 1am lanh ¢ diéu kién thiét ké (kW)

Hiéu suat

Hiéu suat caa chiller: Chi s6 hiéu suat niang lugng (EER) cho
chiller lam lanh khéng khi, cho chiller lam lanh nudc va chiller nén
duong tich, va chi sé hiéu suat (COP) cho chiller chay bang nhién
liéu va nhiét dong o didu kién danh gia ARI 550/590 khi day tai.

Gia tri van hanh
non tai tich hop
(IPLV)

Hiéu suat non tai caa mot chiller duoc tinh bang cach lay trung
binh trong s6 cua hiéu suat caa chiller trong bon diéu kién danh gia
khac nhau, theo tiéu chuan AHRI 550. Diéu nay giup danh gia hiéu
suat cua chiller trong nhiéu tinh hudng khac nhau, bao gém ca khi
hé théng hoat dong & muc tai thap. Hiéu suét nay cd thé duoc biéu
thi bang gié tri van hanh non tai tich hop (integrated part load
value) dé cho biét hiéu suét trung binh cua chiller trong nhiéu tinh
hudng khac nhau.

Ty 1¢ khong tai
toi thiéu

Ty 1€ khong tai t6i thiéu (chiller minimum unloading ratio) do
luong ty 18 tdi thiéu ma maot chiller ¢ thé giam cong suat xudng
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ma khéng can tat ngudn hoic dat muc cong suét tai nho hon. Thong
s6 nay thuong duoc biéu thi dusi dang mot ty 1é hodc phan trim
S0 Véi cdng suat dugc danh gia cua chiller. Dudi ngudng ti thiéu
nay, chiller phai tit nguén hoac hoat dong & cdng suat tdi thiéu dé
dap ttng muc tai thap hon.

DBuong cong dac
tinh cbng suat
lanh

DPuong cong hoic nhom dudng cong hoic cac ham khac biéu thi
téng cong suat lanh c6 sin dudi dang mot ham sb diéu kién cua bo
phan bay hoi va bd phan ngung tu, va c6 thé bao gom cac diéu kién
van hanh khéc.

buong cong dac
tinh hiéu suat

Mot duong cong hodc nhom dudng cong bién thién hiéu suat 1am
lanh cta mot chiller dién theo ham so6 cua diéu kién b phan boc
hot, dieu kién bd phan ngung tu va ty I€ non tai.

Luu lugng nuéc

Luu luong nudc thiét bi ngung tu va thiét bi nén theo diéu kién
thiét ke day tai.

Nhiét d¢ nuéc

Nhiét 6 cua nude duoc san xuat bai ndi hoi va cung cap vao vong
nudc lanh va nudc tré lai chiller tir vong nudc lanh (°C).

biéu khién nhiét
dd nudce cap

Phuong phap va lich diéu chinh nhiét d6 dit diém cua nude lanh
dua trén nhu cau hoac nhiét @6 ngoai troi.

5.1.2. Thap gidi nhiét

Thap giai nhiét 1A mot thiét bi duoc sir dung trong cac hé théng 1am lanh cong nghiép

va hé théng diéu hoa khong khi dé 1am mét bang cach loai bo nhiét tir nuéc hoic cac

chat 1am mét khac. Chung gitp duy tri nhiét do on dinh trong céc quy trinh céng nghiép

va lam mét hé thong khi can thiét dé dam bao hoat dong hiéu qua va an toan cua cac

thiét bi va hé théng. M hinh thap giai nhiét c6 thé duoc thiét lap nhu Hinh 42 va Bang

5.
Bang 5. Thong sé thiét Iap mo phéng thap giai nhiét
Thong sb M0 ta
Loai thap lam mat duoc stir dung. Co nhitng lua chon sau day:

- Dang ha, quat ly tam.

Loai thap giai . .

nhiét - Dang ha, quat hudng truc.
- Dang kin, quat ly tam.
- Dang kin, quat huéng truc.
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Cac thap 1am mat kiéu ho thu thap nude da duoc lam mat tir thap
va bom truc tiép tro lai hé thdng 1am mét. Con thap 1am mat kiéu
kin tuan hoan nudc di duoc 1am mét qua bo trao doi nhiét dé lam
mét gian tiép chat long trong hé thong.

Cong suat

Cong suit nhiét caa mdi thap giai nhiét

S6 luong

S6 lwong céc thiét bi don vi trong thap 1am mat. Mdi thiét bi don
vi s€ dugc mo phong vai kich thudc bang nhau.

Cong suat quat

Tong cua cong suat cua tit ca cac dong co quat trén thap 1am mat.
Khong bao gom cac dong co quat loai "pony motors".

Nhiét do bau uét

Nhiét d6 bau wdt trong diéu kién thiét ké.

Nhiét do nudc

Nhiét d6 nudc cap vao va ra tir thap giai nhiét.

DPuong cong dac
tinh hiéu suat

Mot duong cong hoic nhom duong cong bién thién cong suat lam
lanh cua mot thap giai nhiét theo ham so cua nhiét d bau uét, nhiét
d6 nudc cap va nudc hoi.

biéu khién diém
dat

Loai kiém soat cho viéc cung cap nuéc. CO nhitng lwa chon sau
day:

- C6 dinh

- biéu chinh theo nhiét d6 bau udt (wet-bulb reset)

Piéu khién quat

M6 ta kiém soat do bién thién duoc sir dung trong thap lam mat.
Cac lya chon bao gom:

- Piéu khién duong 6ng dan: Cung Cap maot duong dan song
song dé chuyén huong mot phan nuéc bé ngung tu xung quanh
thap 1am mat & diéu kién tai thap.

- Diéu khién quat theo chu ky: Mot phuong phéap don gian dé
kiém soat cong suat, trong d6 quat cua thap 1am mat duoc bat va
tat theo chu ky. Thuong duoc sir dung trong cai dat véi nhiéu 6
thap.

- Quat hai toc do: Sr dung cong tic cho phép diéu chinh quat
toc do cao hoac thap.

- Quat bién téc: Mot bién tan duoc lp dit cho quat thap dé
dicu chinh toc @6 quat.

Hoat dong & toc
do thap

Cong suat quat, luu lugng khong khi khi hoat dong ¢ ché do tde do
thap (&p dung cho loai thap giai nhiét bién toc, hai toc do)
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Hinh 42. Mé hinh va so' @6 md phéng thap giai nhiét
5.1.3. Bom
Bom 1a thanh phan c6 vai trd quan trong trong viéc cung cip nudc va quy trinh
chuyén dong chat long can thiét trong hé thong HVAC. Bom trong hé théng HVAC tiéu
thu kha nhiéu ning luong, va hiéu suat ning luong cua bom co thé anh huong dang ké
dén su tiét kiém nang luong cua toan hé thong. Bang 6 tom tit cac thdng sb co ban cua

hé thong bom c6 thé thiét 1ap trong phan mém md phong ning luong.

Biang 6. Thong sé thiét 1ap md phéng bom

Thong s6 Mo ta

Dich vu cho mdi bom. Céc lua chon bao gom:
- Nudc lanh.

- Nuéc lanh (hé théng so cap).

- Nudéc lanh (hé thdng tha cap).

L oai bom - Nudéc nong. ’ ’

- Nudc nong (hé thong so cap).

- Nudc néng (hé thong thu cap).
- Nudce néng dung cho dich vu.

- Nudc cap cho thiét bi ngung tu.

- Nudéce trong vong lap (danh cho may bom nhiét hydronic)

S6 lwong bom gidng nhau dang hoat dong trong mét vong lap cu

S6 lwong thé
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Cong suit dong
co/luu lugng

Cong suat dién cua bom chia cho luu luong ¢ diéu kién thiét ké.

Cong suit dong
cO

Cong suat danh dinh ciia bom

Cot ap Cot ap bom trong diéu Kién luu luong thiét ké ciia bom

Hiéu suat Hiéu suat day tai cua dong co

Higu suat toi | Toc do toi thieu ciia bom cho bom hai toc do hodic bom bién toc.
thiéu Doi v6i bom hai toc do, gia tri nay thuong 1a 0,67 hoac 0,5.

Luu luong Luu luong cua bom & diéu kién thiét ké

Loai diéu khién
bom

Loai kiém soat cho bom. Cac lya chon bao gom:
- Tdc d6 ¢ dinh, luu lugng cb dinh.

- Téc do cb dinh, luu luong bién d6i (Kiém soat luu lugng
thdng qua van).

- Hai toc do.

- Bién téc, luu lugng thay doi.

Lich trinh

Loai hoat dong cua bom c6 thé | theo yéu cau (on-demand), ché
d6 du phong (standby) hoac theo lich van hanh (scheduled).

Buong cong dac
tuyen

Puong cong dic tuyén tir catalog cua nha san xuat.

5.1.4. Néi hoi

Hé thong noi hoi 1a maot thiét bi sir dung trong nhiéu @ng dung cng nghiép va

thuong mai dé san xuat hoi nudc. Hoi nude duoc tao ra bang cach dun nuéde dudi ap huc

cao hoic &p luc &p dung cho nudc, sau d6 duge dung dé cung cap nhiét 6 cho muc dich

suoi am. M6 hinh ndi hoi ¢ thé duoc thiét 1ap nhu Hinh 43 va Bang 7.

Bang 7. Thong sé thiét 1ap md phéng noi hoi

Thong s6 M0 ta
Nguon nhién liéu cho thiét bi swsi am trung tam. Cac lya chon bao
gom:
Nhién ficu - Khi dét (Gas)
- Dau (Oil)
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- bién (Electricity)

Loai ndi hoi

- Noi hoi (Steam boiler)
- N6i hoi nuée nong (Hot water boiler)

- May nudc nong bom nhiét (Heat-pump water heater)

Loai quat céap
khong khi cho
noi hoi

Céch ht luong khong khi d6t chéy vao bén trong noi hoi. Céc lva
chon bao gom:

e Ty nhién (d6i khi goi la khi quyén): Noi hoi hat ludng khong khi
tur nhién, su (;Iung hién tugng tuan hoan tu nhién hat khéng khi qua
noi hoi dé dot chay.

e Co hoc: Nbi hoi hat ludng khéng khi bang co hoc cung cap luu
luong khéng khi theo mét trong ba céach sau:

- Ludng ht (induced draft), s dung khang khi xung quanh,
tia hoi nudc hodc dung quat de tao ra ap suat am hat luong khong
khi qua 6ng khoi.

- Luong day (forced draft), sir dung quat va h¢ thong duong
ong dé tao ra ap suat duong day khong khi vao 16 dot.

- Luong can bang (balanced draft), sir dung ca cach ht va
day dé dua khong khi qua 10 dot, thuong duy tri ap suat thap hon
ap suat khong khi.

Thét thoat nhiét

Su thét thoat nhiét caa nodi hoi hodc bo trao d6i nhiét dugc biéu thi
duéi dang phan tram so véi cong suat dau ra toi da.

Cong suat nhiét

Ning suat nhiét & diéu kién thiét ké (kW).

Loai hiéu suat

Higu suat khi hoat dong day tai ciia mot ndi hoi dugc bieu thi bang
mot trong cac thdong so sau:

- Higu Suat su dung nhlen liéu hang nam (AFUE): Déy 1a mot
cach tinh vé hiéu suét cua ndi hoi qua mot mua sudi 4m dugc Xac
dinh trudc.

- Hiéu suat nhiét (Ey): Pay la ty 18 gitra nhiét dugc truyén sang
cho nudc so véi lugng nhiét dau vao tir nhién liéu.

- Hiéu suit dot chay (Ec): Day 1a cach tinh kha ning trich xuat
bao nhiéu nang lugng tir nhién liéu va la ty I¢ gitra nhiét duoc
truyen cho khong khi dot chay so vai lugng nhiét dau vao tar nhién
liéu.

Hiéu suit

Hiéu suat day tai ctia mot ndi hoi ¢ diéu kién dénh gia (xem loai
hiéu suét & trén) duoc biéu thi dudi dang ty sb cua cong suit dién
chia cho cdng suét nhiét. Phan mém mé phong phai hd tro dau vao
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dudi dang hiéu suét nhiét (Ex), hiéu suat dot chéay (Ec), hoac higu
suat stir dung nhién liéu hang nam (AFUE).

buong cong
hiéu suat non tai

Mot hé sé diéu chinh biéu thi ty 18 tiéu thu nhién liéu so véi cong
suat day du dudi dang ham so cua ty 1€ cong suat day dua. Buong
cong nay sé co trong catalog.

Luu luong nudc
toi thieu

Luu luong dong téi thiéu duoc dé nghi bai nha san xuét ndi hoi dé
dam bao hoat dong on dinh va dang tin cdy cta noi hoi.

Nhiét do nudc

cap

Nhiét 6 cta nude duoc san xuat bai ndi hoi va cung cap vao vong
nudc néng (°C)

Nhi¢t do nudc
hoi

Nhiét d6 ctiia nudce tré lai ndi hoi tir vong nuée nong (°C)

biéu chinh nhiét
do nudc cap

Sy bién ddi cua nhiét do cung cap nudc ndng vai nhiét do ngoai
troi (°C)

Boiler

L

HW Loop Supply Splitter HW Loop Sugply Mixer

HW Loop Supply Pump

L —

vy

HW Loop Setpoint Manager

Hinh 43. M6 hinh va so d6 m6 phéng noi hoi

5.2. Hé théng swéi, thong gi6 va diéu hoa khong khi thir cap

Hé thong sudi, thong gio va diéu hoa khong khi thir cap dé cap dén nhitng phan mo

rong va bo sung caa hé théng HVAC so cap trong mot toa nha 16n hoac 4p dung cho cac

cong trinh nho, chlng c6 muc tiéu cu thé dé dam bao rang moi trudng trong toa nha 1a

thoai mai va dap tng cac yéu cau cu thé, nhu kiém soat do am hoac loc khong khi.

5.2.1. Lam maét tryc tiép

Céc hé théng 1am mat thir cap pho bién ¢ Viét Nam gom:
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- DX (Direct Expansion)
- VRF
- Nudc lanh (Chilled water)
- Khac (Other)
Cac théng sé co ban cho hé théng 1am mat sir dung DX dugc liét ké trong Bang 8.

Bang 8. Thong sé thiét 1ap mo6 phéng hé théng lam mat sit dung DX

Théng sé M0 ta
Tong cong suat | Tong cong suat 1am lanh (bao gom ca nhiét an va nhiét hién) cua
lanh mot coil lanh, hé thong DX tai dieu kién AHRI
Ty I& nhiét hién (SHR) duoc st dung boi mét s6 cong cu mo
phong nang luong co the tinh tir kha nang 1am lanh hop ly (nhiét
SHR hién) va tong kha nang lam lanh:
SHR = Cong suét lanh hop ly/ Téng cong suat 1am lanh.
HF 50 hicu qua Hé sé hiéu qua nang luong: COP = cdng suat dién / cdng suat nhiét
nang luong
Luu lugng Luu lugng gi6 di qua dan lanh (m¥/s)
Cac duong cong hiéu suit (dugc cap boi catalog cia nha san xuat):
- Pudng cong tong cong suat lanh dudi dang mét ham s nhiét
do.
Buong cong - Puong cong tong cong suat lanh dudi dang mot ham so luu
hiéu suat luong.
- Pudng cong hiéu suat (EIR) dudi dang mot ham sb nhiét do.
- Puong cong hiéu suat (EIR) duéi dang mot ham sé luu
lugng.
I;qlgur(])lr;]%] %}i‘f;p Phuong phap m6 hinh héa nhiét an ciia dan lanh trong diéu kién hoat
2 dong ¢ mac non tai.
nhiét an
Lich trinh Lich hoat dong theo gio.

Hé thng diéu hoa khong khi VRF thudng duoc sit dung trong cac toa nha thuong

mai trung binh hoac cac khu vuc can kiém soét nhiét do riéng lé. Hé thong VRF 1a cong
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nghé sir dung mai chat lanh gidn né truc tiép, trong d6 may nén diéu chinh luu luong
mdi chat lanh cung c4p téi noi can lam lanh khac nhau, tiy thudc vao nhu cau cu thé
cua tirng khu vuc. Hé théng VRF rat linh hoat, hiéu qua niang luong cao va cho phép
diéu khién riéng I¢ ting khu vuc, gip tiét kiém ning lwong so véi cac hé thong truyén
thng. Giai phap nay tré thanh mét lua chon phd bién trong céc cong trinh thuong mai

va cong nghiép. Bang 9 tém tit cac théng sé co ban cho céc hé théng VRF.

Bang 9. Thong sé thiét 1ap mo phéng hé théng 1am mat sir dung VRF

Théng sb Mo ta

Mot s6 phan mém c6 the tich hgp s&n mot s6 loai VRF ¢6 sin trén
Mau VRF thi trrong dé nguoi dung co thé lya chon nhanh, rat gon thoi gian
thiét [ap mo hinh.,

Lich van hanh | Lich van hanh cho don vi ngoai nha.

Cac loai nhién liéu bao gom:

- Khi tu nhién
Loai nhién liéu - bién
- Propane
- Diesel
Ty 1@ tai toi Ty s6 tai toi thiéu ciia may bom nhiét (Minimum heat pump part
thicu load ratio).
May nén Cong suat mdi may nén va sb luong cac may nén.

- Lam mat bang khéng khi.
Binh ngung - Lam maét bang nuéc.

- Lam mét bang bay hoi.

Tong cong suat

lanh Tong cong suét lanh ciia VRF trong diéu kién AHRI.

HE s6 hicu qua Hé sé hiéu qua nang lugng (COP) lam mat caa VRF

nang luong

Céc duong cong hiéu suat:
buong cong , A , ) . .
hiéu suét - Buong cong tong cong suat lanh dudi dang mot ham so6 nhiét

do.
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- Buong cong téng cong suét lanh dudi dang mot ham s luu
luong.

- Buong cong hiéu suat (EIR) dudi dang mot ham sé nhiét do.

- Buong cong hiéu suat (EIR) dudi dang mot ham sé luu luong.

Cac hé théng 1am mat thtr cap nhu PAU, AHU,,... dung nuéc lanh tir chiller cip dén
dan éng (coil), dé 1am mat cho gid cap vao phong, c6 cac thdng sb thiét 1ap nhu Bang
10. Ching thuc hién céc cong viéc quan trong dé diéu chinh nhiét do, d6 am va lam sach

khong khi dugc cung cap dén céc khu vuc cu thé.

Bang 10. Théng sé thiét 1ap md phéng hé thong 1am mat sir dung nwéc lanh

Thong sb M0 ta

Luu luong nuéc cap | Luu lwong nude cap dén dan dng lanh (md/s).

Luu lugng gid cap Luu luong gi6 cap di qua dan 6ng lanh (m%/s)

Nhiét d6 nudc vao/ra | Nhiét do nuée vao/ra theo diéu kién thiét ké

Nhiét do6 gi6 vao/ra | Nhiét d6 gié vao/ra theo diéu kién thiét ké

Do am vao/ra D6 4m vao/ra theo diéu kién thiét ké

Lich van hanh Lich van hanh bat/tat cho dan dng

Loai diéu khién, cac lua chon bao gom:
N - Nhiét do

biéu khién ,
-Dbo am

- Nhiét do va d6 am

5.2.2. Swéi dm
Théng tin thiét 1ap chung co ban cho hé sudi thir cap duoc tém tat trong Bang 11.

Bang 11. Thong sé thiét 1ap mo phéng cho hé sudi

Thong s6 M0 ta

Ngudn nhiét cho sudi 4m va sudi 4m so bd. Cac lra chon bao

gom:

Nguén nhiét . Y
g i - Nudc néng (tir hé so cap)

- Hoi nudc (tir hé so cap)
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- bién tro
- May bom nhiét dung dién (Electric heat pump)
- Lo débt khi/dau (Gas/oil furnace)

Tong cong suat | Cong suét sudi am caa dan éng nong ¢ diéu kién ARI. Ap dung
Suoi cho tat ca cac hé thong sudi tha cap.

Hiéu suat caa dan dng nong theo diéu kién thiét ké tai thoi diém

Higu suat day tai. Ap dung cho tit ca cac hé thong sudi thi cap.

Thuong ap dung voi nhitng hé théng dung nhién liéu khi tu
nhién/diesel/propane. Thict 1ap duong cong déc tinh theo catalog
cung cap tir nha san xuat

Hiéu suét non
tai

Lich van hanh | Lich van hanh bat/tit cho dan éng néng

Nhiét d6 nuéc | Ap dung cho dan dng sudi nude nong. Nhiét do nude vao/ra theo
vao/ra dicu kién thiét ke.

Nhiét d6 gio Ap dung cho dan 6ng suodi nudc néng. Nhiét do gid vaolra theo
vao/ra dicu kién thiét ke.

‘ w Ap dung cho dan éng suoi nudc nong. Thuong diéu khién nhiét do
biéu khién theo luu lugng nudc nong di qua dan ong va gié tri luu lugng toi
thicu, toi da.

5.2.3. Quagt

Quat trong hé théng HVAC déng vai trd quan trong trong viéc tao dong khdng khi
can thiét dé duy tri diéu kién thoai mai va sach trong mét khdng gian. C6 mét sb loai

quat thuong duoc sir dung trong hé thong HVAC:

- Quat cap (supply fan): dwa khong khi cac khu vuc trong toa nha dé duy tri diéu
kién thoai mai.

- Quat hoi (return fan): hat khdng khi tir khéng gian trong toa nha va dua tro lai

hé thong.

Trong nhiéu trudng hop, quat cap va quat hoi co thé duoc tich hop trong AHU.
Quat cap day khong khi da duoc xir Iy (1am lanh hozc sudi 4m, loc) ra khoi AHU va dua
n6 dén cac khu vuc trong toa nha. Quat hdi thu khéng khi tir khdng gian trong tda nha
va dua né trd lai AHU dé xir 1y lai, mot phan khi hoi ¢ thé dugc thu hdi va tron véi khi

tuoi nham tiét kiém nang luong.
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- Quat thai (exhaust fan): duoc sir dung dé loai bo khdng khi, khéi, mui, hoic
hoi tir hAm dé xe, nha bép, nha vé sinh, hoic céc khu vuc khac va day ching ra ngoai.
Nang luong tai quat kha Ion trong cac toa nha nén viéc mé phong tai nay la viéc lam

can thiét va quan trong. Céc thdng sé trong Bang 12 1a nhirng thdng sé co ban nén duoc

thiét lap.
Bang 12. Thong sé thiét 1ap md phéng quat
Théng sé M0 ta

- Phuong phap don gian (simple method): Nguoi ding nhap cong
suat di¢n theo don vi luu lugng khong khi (W/cfm hoac mh).
Phuong phap nay thuong duoc sir dung cho thict bi don va cac hé
thong quat nho khac.

Phurong phép - Phuong phai c}lln tiét hon 1a mo h}'l]nh quat nhu mot hé thdng, tronﬁ

M6 hinh héa do ap suét tinh, hiéu suat quat va hiéu suat dong co duoc xac din

tai diéu kién thiét ké.

- Phuong phap thtr ba 1a xac dinh cong suat hdm (brake
horsepower) tai diéu kién thiét ké thay vi hiéu suat quat va &p suat
tinh. Pay l1a bién thé cua phu:crng phap thu hali, trong d6 cong sut
ham duoc x4c dinh thay vi &p suét tinh va hiéu suat quat.

Luu lugng dinh

Mo Luu lugng khong khi thiét ké cua quat ¢ diéu kién thiét ké.

- Luu luong ¢é dinh (constant volume): quat hoat dong & luu luong
khong khi khong thay doi.

- Luu lwong bién thién, van diéu tiét dau vao hoac dau ra (variable-
flow, inlet or discharge dampers): quat thay doi luu lugng khéng
khi bang cach diéu chinh van diéu tiét & ddu vao hoic dau ra dé
kiém soat luu lugng khdng khi.

- Luu lugng bién thién, canh huéng vao (variable-flow, inlet guide
vanes): quat thay doi luu lwong khong khi bang céch st dung cénh
hudng vao tai dau vao dé diéu chinh dong khong khi.

Phuong phap
dieu khiéen

- Luu luong bién thién, dong co toc do Qién doi (variable-flow,
variable speed drive - VSD): quat thay doi luu lugng khong khi
bang cach diéu chinh toc d6 quat thong qua bién tan.

- Luu luong bién thién, 14 canh c6 kha nang thay doi (variable-
flow, variable pitch blades): quat thay do6i luu lugng khong Khi
bang cach diéu chinh goc canh caa quat.
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- Hai toc do (Two-speed): quat ¢d thé hoat dong & hai toc do khac
nhau, thuong la toc do cao va toc do thap.
- Luu lwong ¢b dinh, tuan hoan (Constant volume, cycling - quat

hoat d6ng tuan hoan theo su kich hoat cua hé thong sudi 4m va lam
mat).

Cong suat ham

Cong suat ham truc thiét ké cua quat. Viéc cung cap théng 30 nay
khong can thiét néu cong suit KW cua quat di dugc cung cap.

Ap suit tinh

Ap suét tinh thiét ke cho quat. Dieu nay quan trong cho ca viéc tinh
toan nang lugng dién ctia quat va tinh toan mat nhiét trong ong dan
khong khi.

Hiéu suit quat

Hiéu suat cua quat ¢ diéu kién thiét ké; day 1a hiéu suat tinh va
khong bao gom céc ton that tir dong co.

Hiéu suat dong
coO

Hiéu suat day tai cia dong co phuc vu cho quat.

Hiéu suat non
tai

Thuong ap dung véi nhitng hé théng dung nhién liéu khi ty
nhién/diesel/propane. Thiét 1ap dudng cong dic tinh theo catalog
cung cap tir nha san xuat

Vi tri quat

Vi tri ciia quat cung cap lién quan dén cudn 1am lanh. Cau hinh c6
thé la:

- Hat qua (draw-through): quat dat ¢ phia sau cua dan lanh.
- Théi qua (blow-through): quat dit ¢ phia truée caa dan lanh.

Vi tri dong co

Vi tri ciia dong co quat cung cap lién quan dén dong khong khi 1am
lanh. Cac lua chon bao gom:

- Trong dong khi (in the air stream): dong co quat dugc dat
bén trong dong khi Iam lanh, tiép xuc truc tiép vai khong khi di
qua.

- Ngoai dong khi (out of the air stream): dong co quat duoc
dat bén ngoai dong khi 1am lanh, khong tiép xlc truc tiép voi
khong khi di qua.

Puong cong dac
tuyen

Puong cong c¢éng suit mot phan (part-load power curve) biéu thi
phan trim cong sudt tiéu thy so vai cong suat day tai cua quat dudi
dang mot ham sé phy thudc vao phan tram luu luong khong khi
day tai. Thuong thi dudng cong nay dugc biéu dién dudi dang mot
duong cong bac ba véi cong suat téi thiéu tuyét déi duoc xac dinh.

Lich van hanh

Lich van hanh c6 san cua quat.
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5.3. Hé théng HVAC phan vung
e Thong tin thiét bi dau cudi (terminal device)

Mot khéi dau cudi bao gdm bat ky thiét bi ndo phuc vu mét khu vuc (hoic nhom
cac khu vuc c6 cuing nhiét do) cd kha ning suoi hodc lam mat phan anh theo bang diéu

khién nhiét d6 caa khu vyc.
- Khong c6 (truong hop single zone units)
- CAV khong sudi
- CAV c6 suoi
- VAV khong sudi
- VAV c6 suoi
- VAV c6 sudi, tbe do quat bién thién
-PIU
- Dual CAV
- Dual VAV
- Chilled beams
e Kiém soat nhiét @9 cia khong gian

Kiém soat nhiét do khong gian dé cap dén viéc diéu chinh va duy tri nhiét do bén
trong mot khu vuc, phong, hoac khdng gian cu thé. Thong thuong, qua trinh nay duoc
thuc hién thong qua viéc sir dung cac hé thong sudi am, thong gio, va diéu hoa khdng
khi (HVAC), cling véi cac thiét bi diéu khién nhiét do nhu bang diéu khién nhiét do.
Trong phan mém mé phong, ta can cung cap lich trinh diéu khién nhiét d6 (setpoint) cua
khong gian hang gio (hourly space thermostat schedule) tir thong tin c6 trong hd so thiét
ké.

Pham vi kiém soat nhiét do dé cap dén khoang hoic pham vi ma mét bang diéu
khién nhiét do cd thé diéu chinh va kiém soat nhiét d6 trong mot khdng gian cua toa

nha. N¢ dai dién cho sy chénh léch gitra gigi han nhiét do thap nhat va cao nhat duoc
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dit bai bang diéu khién trude khi kich hoat hé théng suoi 4m hoac 1am mat. Vi du, néu
mot bang diéu khién nhiét d6 ¢ pham vi kiém soat 1a 2°C, diéu ndy c6 nghia 12 nhiét do
c6 thé dao dong 1én dén 2°C trén hodc dudi nhiét do dugc dat trude khi bang diéu khién
thong bao cho hé théng HVAC kich hoat. Pham vi nay cho phép mot mue d6 linh hoat
nhat dinh dé diéu chinh theo bién dong tu nhién cua nhiét do6 ma khong kich hoat cac

chu ky suai 4m hoic 1am mat khdng can thiét.

e Lich trinh thiét Iap diém tién nghi sit dung chi sé6 dw doan trung binh theo phiéu
danh gia (PMYV)

Lich trinh thiét lap diém tién nghi st dung PMV lién quan dén viéc quan ly nhiét o
va cac yéu té khac trong mot khong gian dé dam bao sy thoai mai cua nguoi sir dung
dua trén mo hinh PMV.

PMV duoc sir dung dé danh gia cam giac nhiét ciia con nguoi, va lich trinh thiét 1ap
diém tién nghi nham diéu chinh nhiét d6 dé dat dugc mirc thoai mai mong muén. Lich
trinh nay c6 thé bao gom céc thiét 1ap nhiét o cu thé tai cac thoi diém khéc nhau trong
ngay hoac tly thudc vao cac diéu kién cu thé nhu mirc d6 anh sang, do am, hoac cac yéu
t6 khac anh huong dén thoai mai.

e Hiéu qua phan phéi khong khi theo viing (ZADE)

ZADE danh gia kha ning cua hé thong thong gié va didu hoa khong khi dé phan
phdi khdng khi mot cach hiéu qua dén ting phan trong mot ving. N6 thuong duoc tinh
bang cach so sanh lwong khong khi thuc té dat duoc trong ving dén mot mac do dic
biét véi lwong khong khi ma hé théng cung cap.

Chat lugng khong khi va tién nghi nhiét c6 thé bién ddi trong céc khu virc khac nhau
ciia mot tda nha. ZADE giup danh gia kha niang cta hé thing HVAC dé can bing su
phan phdi khong khi trong cac khu vuc khac nhau, dong thoi cung cap thong tin dé cai
thién hiéu suat néu can thiét.

Mot ZADE tt thudng dong nghia véi viéc hé thong HVAC dang hoat dong hiéu

qua trong viéc cung cap khdng khi téi tieng khu vuc, gitp téi wu hoa thoai mai va hiéu
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suit nang lwong cua toan bo tda nha. Cac thiét 1ap mé phong ZADE duoc tém tit trong
Bang 13.

Bang 13. Thong sé thiét 1ap md phéng phan phéi khong khi

Céu hinh phan phéi khong khi =
Cép khong khi lam mat tir tran 1.0
Cap khdng khi sudi 4m tir tran va hoi khéng khi tir san 1.0

Cép khong khi susi am tir tran, nhiét do cao hon 8°C (15°F) so vai | 0.8
nhiét do khoéng gian va hoi khéng khi tur tran

Cap khong khi suéi 4m tir tran, nhiét ¢ thap hon 8°C (15°F) so vdi | 1.0
nhiét d6 khong gian, va hoi khdng khi tir tran, véi diéu kién rang téc
d6 dong khi cung cap 0,8 m/s (150 fpm) dat dén gan muc san trong
khoang 1,4 m (4.5 ft). Chii y: Ap dung cho dong khi cung cap toc do
thap.

Cép khdng khi lam mat tir san va hoi khong khi tir tran, véi diéu kién | 1.0
rang toc do dong khi cung cap 0,8 m/s (150 fpm) dat dén 1,4 m (4.5 ft)
hodc cao hon so véi mat san. Chi y: Hau hét cac hé thong phan phéi
khong khi dudi san (UFADSs) tuan theo diéu nay.

Cép khdng khi 1am mat tir san va hoi khong khi tir tran, véi diéu kién | 1.2
la hé thng thdng gid chat lwong thip (DV) dat duoc dong chay mot
chiéu va hiéu tng stratification nhiét do.

Cap khong khi suéi 4m tir san va hdi khdng khi tir san 1.0

Cap khong khi suéi 4m tir san va hdi khdng khi tir tran 0.7

Nguon khong khi mai dugc hit tir phia doi dién so véi vi tri xa va/hogc | 0.8
hoi khéng khi

e Pinh cé tai 1am mat/swéi 4m
Phuong phap thiét Iap nhiét do:

- Nhiét do khi cap: Pay 1a gia tri nhiét do cua khong khi dugc cung cap tir hé
théng HVAC vao khdng gian cu thé. Nhiét do nay duoc xac dinh dé dam bao thoai mai

cho ngudi sir dung va dap (ing yéu cau caa khu vuc hozc hé thong.

- Chénh léch nhiét do: Chénh Iéch nhiét d6 thuong dé cap dén sy chénh léch
giita nhiét o dat lich trinh (setpoint) va nhiét do thuc té trong khong gian. Puoc kiém

soat dé duy tri mot mirc do thoai méi nhat dinh va dé tiét kiém ning luong.
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Hé s6 dinh c& tai 1am maét/sudi 4m ving nhiét (Zone cooling/heating sizing factor):
Hé s6 nay dung dé dinh c& tai 1am mat/suoi 4m cua ting khu vuc tir d6 dinh ¢& cho céac
thiét bi diéu hoa trung tam. D4i Vi toa nha co s, hé s6 ndy véi lam mat va sudi 4m lan
luot la 1,15 va 1,25.
e Gi6 tuoi tdi thiéu

Téng lugng khong khi téi thiéu can thiét dua vao mot khu vue, dugc ky hiéu la

\Y/ Cong thirc nay tinh toan dya trén cac gia tri dau vao cia ngudi ding nhu boi sd

bc—min *
thong hoi Rp.
Phuong phap duoc st dung dé tinh toan tong luong khong khi thong hoi téi thiéu

cho mét khu vuc dugc mo ta nhu sau:

R, xP,+R, xA,
Vbc—min = Vn x :
EZ
Trong do:
V, ... 1atong lwong khdng khi cap cho mot khdng gian hozc phong.

V. la h¢ s thong gio.

R, 1a Iuu lugng gid cap trén nguoi (M3/nguoi).

R, 1a Iuu lwgng gi6 cap trén don vi dién tich (m3/m?).
P 1a s6 nguoi trong khdng gian hozc phong.

A, ladién tich san.

E, 1a hi¢u qua phan phéi khong khi.

Cac hé sb trong cong thic tham chiéu theo tiéu chuan TCVN 5687:2024 hoic theo
ASHRAE 62.1-2019.
5.4. Vi du 4p dung

Budc 1: Chon thé HVAC nhu Hinh 44,
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Untitled, Building 1

Layout || Activity | Construction | Openings || Lighting | HWVALC | eneration | BEconomics || Miscellaneous || CFD

Hinh 44. Giao dién DesignBuilder chgn thé HVAC

Budéc 2: Chon Detailed trong cira s6 Info, Help bén phai man hinh nhu Hinh 45,

4C the HVAC systemis defined using companents
and the data onthe HYAC tab is used for:

To access HVAC data click on the =HVAC System= navigator node

Dertailed HVWAC Activity Data
The Detailed HVAC Activity data model option set to ™1-Simple HVAC®, 50
the data on the HVAC fab is used as follows:

» Heating and Cooling design calculations

» Heating, Cooling and DHW schedules, Matural ventilation and
Temperatute distribution data are used for Simulations

Data shown with a green background is only used in Heating andfor
Cooling design calculations and is MOT used in Simulations.

(& LoadHVAC data fromtemplate
[% Save HYAC data to new template

Hinh 45. Giao dién chon HVAC chi tiét

Buoc 3: Chon Detailed ¢ thanh treot HVAC nhu Hinh 46. Chon Detailed HVAC Data
cho 6 Detailed HVAC. Chon OK.
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Model Options - Building and Block
Model Options

Heating Design || Cooling Design || Simulation

Display | Drawing tools Project details

Data Detail (Building Data)
Use this dialog to configure the model detail to your
requirements.
Early gains . .
= T o 5 Sght The descriptions to the right of the sliders, taken
r ¥ 1 ,I,,,,,M,':;T nto v 2o . . together, provide a summary of the current model
Lumped Early Detailed detail
Gain definition level 1-Glabally in model aptions M Construction and glazing
Occupancy method 2-Area per person o The ‘Construction and glazing’ model option controls
. 1-Dhynamic calculation . the way constructiontemplates are loaded in Model

Occupancy latent gains ! Data. When the optionis set to ‘Pre-design’ you can
Ecuipment gain units 1-Power density o select the construction template using the Insulation
gl i stis 1-Power density and Thermal mass slider controls

Gains Data

There are three levels of gains model detail:

« Lumped - all internal gains are lumpedtogether intc
HVAC Detailed HVAC asinglevalue.
EnergyPlus HVAC systems are defined graphically using components
r r " Demd e = « Early - gains can be defined separately under
imple i

various categories (computers, equipment, process
Detailed HVAC activity data etc).
TN TEe (CIe aTe detana s TTr e Syeterm)

I il &ti rifiltration

« Detailed - gains are specified by defining each
individual item of equipment in each zone.

o . Timing
Natural ventilation Scheduled ventilation i i "
= . [osbidias T e — - Zg:’g:ré"sép:cfy schedules in DesignBuilder usingtwo
Scheduted Caoniateq  Cenoled Using  set point temperature -
« Typical workday - where the schedule is defined by
Infiltration units 1-acth M a start time, end time and seasonal variation. This

approach is easy to setup but less flexible.

+ Schedules - where schedules can be either be
defined for each day of the week and each month
ofthe year using daily Profiles or by using
EnergyPlus Compact Schedule format. Schedules
are more flexible but take longer to set up.

You can request all internal gains operation to follow
occupancy.

HVAC
HVAC can be defined in DesignBuilder using.

= Simple- the heating/cooling system is modelled
using ideal loads andthe corespondng energy

Help Cancel aK

Hinh 46. Giao dién thiét 1ap HVAC chi tiét

Buwéc 4: Tai giao dién chinh cua DesignBuilder chon <HVAC System> nhu Hinh 47.
Ctra s6 Load HVAC template s& hién thi trén man hinh.

EECET I3 TN Y10

Navigate, Site Untitled, Building 1, HVAC System

LR R OPOROP SEIRE

Ste
HE4p 2
= Load HVAC template
B .g Untitled HVAC Template Selection

Select an HVAC System

Detailed HVAC Template

P3Detailed HYAC Termplate FCU 4-pipe, Air-cooled Chiller
=

Cancel Help Back Next Firish

Hinh 47. Giao dién tai mau HVAC
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Buwéc 5: Chon Detailed HVAC template. Chon Add new item. Ctra s6 Select the
Detailed HVAC Template nhu Hinh 48 s& hién thi trén man hinh.

Select the Detailed HVAC Template

EB Heating and Cooling Systemns

----- T ASHP Air-to-water Heat Pump, Integrated Boiler, W ater Convectar

----- E} ASHP Air-to-water Heat Pump, Supplementany Boiler, W ater Convectar
----- Eﬂ ASHP Air-to-water Heat Pump, 'water Convector

----- CAW Reheat, Air-cooled Chiller

..... T4 C&W with 4-Pipe Induction Urits

----- Eﬁ Chilled Ceiling, Air-cooled Chiller

----- E} Corrsector Heating, Boiler HW, Mat VWent

----- Eﬂ Corwvector Heating, Electnic, Mat Yent

----- Cooled Bearnz, DOAS and Air-cooled Chiller

----- Eﬂ District Heating and Cooling, FCL 4-pipe

----- DOAS with DCY and FCU

----- DO0as, Dk Precool, HR

----- DOAS, Preheat, HR

----- Eﬂ FCU 4-pipe. Air-cooled Chiller

----- Eﬂ FCU 4-pipe, Air-cooled Chiller, Parallel Chilled 'water Storage

----- Eﬂ FCU 4-pipe, Senes lce Thermal Storage, ‘W ater-cooled Chiller D ownstream
----- E} FCU 4-pipe, Seres |ce Thermal Storage, Water-cooled Chiller Upstream
----- Eﬂ FCU 4-pipe, "W ater-cooled Chiller, Parallel lce Thermal Storage

----- E] FCU 4-pipe, ‘A ater-cooled Chiller, ' aterzide E conomiser

Hinh 48. Danh sach lwa chen cac miu HVAC chi tiét

Load HVAC template

HVAC Template Selection
Select an HVAC System

Netailed HYAC Tamnlata
pf|Detailed HVAC Template VAV Reheat, Water-cooled Chiller

- >

ASHRAE 90.1 Primary HVAC System 7
[] Use as primary HVAC system

Summary of Equipment »

Cancel Help Back | Next I Finish

Hinh 49. Cach cheon hé théng chiller giai nhiét nwéc
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Buwéc 6: Thiét 1ap cho hé thng chiller giai nhiét nudc.

Chon VAV Reheat, Water-cooled Chiller tir Detailed HVAC template (Hinh 49)
va chon Next.
Buwéc 7: Tich chon vao cac khu vuc sir dung diéu hoa trén ctra s6 Load HVAC template
(Hinh 50) va chon Finish.

Load HVAC template

YAV Reheat. YWater-cooled Chiller: Select the zones served by this HYAC System

Uze the check boxes to select the zones to be served by this HVAL system.

Options
Feplace all existing HVALC systems
[ Cverride template defaults

Cancel Help Back RER Finish

Hinh 50. Céc vung nhiét trong giao dién tai mau HVAC
e Thiét Iap thdng sé cho hé thong chiller

Bwéc 8: Tai cira s6 chinh cua DesignBuilder Navigate, Site chon chiller va chon Edit

component (Hinh 51).
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DZ2E2 R ,Ee%ROODDD HE|QIF
Untitled, Building 1, HVAC System, CHW Loop, CHW Loop Supply Side, Chiller
5F RLE-
Y @ i
=3 <HVAC System>
= i An Loop

= CHW Loop

Info, Help

Chiller
Chilers are placed in Chilled

cluded with this chiller. Valic
condenser types are:

) ® CHW Loop Supply Pump
£ " Condenses Loop
= Condenser Loop Demand Side
& Condenser Loop Supply Side
== Condenser Loop Setpoint Manager
® Condenser Loop Supply Pump

ar Boiler

== HW Loop Setpoint Manager

® HW Loop Supply Pump
1 Zone Group

= 1-Air cooled

* 2-Water cooled

= 3-Evaporatively cooled
‘Water cooled chillers must be

Hinh 51. Giao dién chinh cia DesignBuilder khi chgn chinh sira chiller

Buwéc 9: Cira s6 Edit Chiller xuat hién nhu Hinh 52. Khai bao théng tin vé cac chi s6

4
A

sau vao phan mém: cong suit lanh, chi s6 COP, nhiét d6 nuée vao va nude ra, luu luong

nudcC.

Chiller
Chiller

ame
Chiller template

Chiller 1

DOE-2 Centrifugal/5.50COP

R

Sizing factor

Condenser type

Temperatures

HIF=TETaT=
I:heﬁence capacity () 322000.000
Refarence COP (<) 5520
Caompressar motor efficiency 1.000
Chiller flowe mode 3-Not modulated
1.000

Zvater cooled

Feterence condenser water flow rate (m3/s)
Ferormance Lurves

Reference leaving chilled water temperature ('C) 7.000
Reference ent_erinq condenserflu_id termperature (C) 14.000
Leaving chilled water temperature limit ('C) 2.000
Flow Rates
Reference chilled water flow rate (mifs) n.otzi0n
n.o1gsza

Hinh 52. Giao dién cira sé chinh sira chiller

Bwéc 10: Tai cira s6 Navigate, Site, chon CHW Loop Supply Pump (Hinh 53). Sau

d6 chon Edit component.
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Info, Help

Untitled, Building 1, HVAC System, CHW Loop, CHW Loop Supply Side, CHW Loop Supply Pump

Navigate, Site

Ste
5 RLE-

This pump s fixed as Variable
=) Uniiled speed because the Plantloop
=% 1 has been defined as being

£ 3] cHVAC Systea> Vaniable speed.
%y Air Loop To change the pump type you
& ¥, CHW Loop must edit the Plant loop flow

~@ CHW Loop Demand Side
S CHW Loop Supply Side
T8 Chiller

4 Candenser Loop Selpoint Manager

~® Condenser Loop Supply Pump
(= Cooling Tower having a load:and the pump it
% HW Loop 0 intermitientsy of the.
continuously operati

w HW Loop Demand Side
= HW Loop Supply Side
- ar Boiler
= HW Loop Selpoint Manager
~ @ HW Loop Supply Pump
(& Zone Group

Hinh 53. Giao dién chinh ciaa DesignBuilder khi chon
chinh sixa CHW Loop Supply Pump

Buwéc 11: Ctra s6 Edit Pump xuat hién (Hinh 54). Khai bao théng tin vé cac théng s6

cot &p, cdng suat bom, luu lwong, hiéu suat bom bién tan.

Edit Pump -

<«

General
Name CHW Loop Supply Pump
Type 2-ariable speed =
Pump Settings ¥
] Hard set pump flow rate
Design pump head (Pa) 196127 60
Design power consumption (W) 11000.00
Design minimum flow rate (m3/s) 0.012100
Motar efficiency 0.91
Fraction of motor inefficiencies to fluid stream 0.00
2-ntermittent =

Pump control type

Hinh 54. Giao dién chinh sira cac thong s thiét 1ap ndi hoi

Navigate, Site Untitled, Building 1, HVAC System, CHW Loop, CHW Loop Supply Side, CHW Loop Setpoint Manager Info, Help
Ste
d84»2 e
This plant loop setpoint mana
) Untiled controls the waler tes
-4 Building 1 output of the loop based eithe
B 23 <HVAC System> o 3 schedule of using outdor
% Air Loop reset where the mrﬂuu
. temperature output is
- CHW Loop basedon ihe outside air
= CHW Loop Demand Side \emoecati
% CHW Loop Supply Side ﬁ
- = oop Supply

Hinh 55. Giao dién chinh cia DesignBuilder khi chgn
chinh sira CHW Loop Setpoint Manager
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Bwéc 12: Trudng hop néu hé thdng chiller c6 nhiét &6 dau ra ludn gitr & muc 6 °C, chon
Setpoint manager va thiét lap ludn giit mic 6 °C. Tai giao dién Navigate, Site, chon

CHW Loop Setpoint Manager, va chon Edit component nhu Hinh 55.

Bwéc 13: Cira s6 Edit Setpoint Manager xuat hién (Hinh 56). Chon Setpoint variable

schedule va sira lich van hanh theo nhiét d6 mong muén.

Edit Setpoint manager -

Setpoint manager

Setpoint Manager a
General ¥ \/ B T L E " ’
Name CHW Loop Setpoint Manager
- Type 1-Scheduled Charging Chiller Setpoint Temp Schedule ~
Schedule = Chilled water flow set point temperature: Always & C
Control vanahble 1-Temperature 5 Chilled water flow setpoint temperature: Always 8.5 C

|5 etpoint variable schedule Chilled water flow set pointtemperature: Chilled water storage charge schedule
Chilled water storage charge schedule 19:00-07:00

Hinh 56. Cira sé chinh sira lich van hanh cia chiller véi nhiét dd muc tiéu
e Thiét 1ap thong sé cho hé théng thap giai nhiét

Buéc 14: Chon Cooling Tower bén dugi Condenser Loop Supply Side. Chon Edit
component va cira so Edit Cooling Tower xuat hién. So do thap giai nhiét trong
DesignBuilder duoc thé hién nhu Hinh 57.

Navigate, Site Untitled, Building 1, HVAC System, Condenser Loop, Condenser Loop Supply Side, Cooling Tower

Ste
dE4rzZ
£ Unlitied
=4 Building 1
B3] <HVAC System>
@y Air Loop
= " CHW Loop
% CHW Loop Demand Side
s CHW Loop Supply Side
T8 Chiller

5 CHW Loop Setpoint Manager
B CHW Loop Supply Pump
& % Condenser Loop
s Condenses Loop Demand Side
- ——— —
<= Condenser Loop Supply Side C; :::3
= Condenser Loop Selpoint Manager
B Condonser Loop Supply Pump ransfer sill occurs (albell at 2
Towlevel). If you wani the mods!

+ g T | 7SN TS AN

Hinh 57. So @6 thap giai nhiét trong DesignBuilder

Buwéc 15: Cira s6 Edit Cooling tower xuat hién (Hinh 58). Khai bao thong tin vé loai

thap giai nhiét s dung, cong suat dién, luu luong nudc.
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Edit Cooling tower -

Cooling tower
Canling Tawer

Lame Coaling Tower

I Cooling tower type 4-4/ariable Speed I -
Ewapoaration loss made 1-Saturated exit -
Drift loss percent (%) 0.0080
Sizing factor 1.0000
Design air flaw rate (m3/s) Autasize
Minirmurn air flovw rate ratio 0.2000

Design fan power 15000.000

1-Cool tools cross-flow

Design water flow rate (m3/s) 0.018821

=11 ef

[[FFan power modifier function of air flow rate ratio curve WS tower fan power mod func air flow ratio
Temperature

Design inlet air wet-bulb temperature [°C) 2560

Desigh approach termperature (deltal) 3.400

Design range temperature (deltaC)

on Regime

Fraction of tower capacity in free convection regime 0125
Hinh 58. Thiét lap cac théng s6 mo phéng thap giai nhiét

Bwoc 16: Tai giao dién Navigate, Site, chon Condenser Loop Supply Pump va chon
Edit component nhu Hinh 59.

Navigate, Site

uUntitled, Building 1, HVAC System, Condenser Loop, Condenser Loop Supply Side, Condenser Loop Supply Pump Info, Help

Pump - Variable Speed
This pume is fixed as Variable
5

i CHW Loop Demand Side
= CHW Loop Supply Side
Chiller

% CHW Loop Setpoint Manager
~® CHW Loop Supply Pump
£ " Condenser Loop

ical
~ Condenser Loop Demand Side i o e Gouce. W here o
& 4 Condenser Loop Supply Side
Condenser Loop Setpoint Manager
T
& %y HW Loop
Zone Group

Hinh 59. Giao dién DesignBuilder khi chon
chinh sira Condenser Loop Supply Pump

Bwéc 17: Cua sé6 Edit Pump xuit hién (Hinh 60). Khai bao théng tin vé cac thong sé

cot &p, cdng suat bom, luu lwong, hiéu suat bom bién tan.
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Edit Pump -

_

General
Name Condenser Loop Supply Pump
Type 2-variable speed -

Pump Setttings
[ Hard set pump flow rate

Design pump head (Pa) 11000.00

Design power consumption (W) 196127 60

Design minimum flow rate (m3/s) 0.018820

Motor efficiency 0.90

Fraction of motor inefficiencies to fluid stream 0.00

Fump control type 2-Intermittent -

Hinh 60. C4c thong sé thiét 1ap cho m6 phéng bom cho thap giai nhiét
e Thiét Iap thdng sé cho hé théng ndi hoi

Buwdéc 18: Tai giao dién Navigate, Site chon Boilers va chon Edit component (Hinh
61).

Untitled, Building 1, HVAC System, HW Loop, HW Loop Supply Side, Boiler

= acsy consumed by he boiler is

B A Loow calculated using a nominal
=% CHW Loop thermal eficiency value in
= " Condenser wamn side slmnmwwanmh?
@ Condenser emand iciency performance curve to
4 Condenser Loop Supply Side accurately represent
= Condenses Loop Setpoint Manager performance.
® Condenzer Loop Supply Pump ‘The boiler flow mode is fixed at
= Cooling Tower the Hot water loop level 50 if you
="y HW Loap. wantto change this you must
&dit Hot water loop data.

gl L

Hinh 61. So' dd ndi hoi trong DesignBuilder

Buwdéc 19: Ctra s6 Edit Hot Water Boiler xuat hién. Khai béo thong tin vé céc théng so:
loai nhién lidu str dung, cong suat, ché do dong chay, tai dién phu cua ndi hoi (cac thiét
bi tiéu thu dién lién quan dén ndi hoi), hiéu suat, luu luong nudc.

Luu ¥: Autosize 1a ché do phan mém ty tinh toan va diéu chinh dwa trén nhu ciu tai

nhiét cua dy an dé dam bao hé théng HVAC hoat dong hiéu qua.
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Edit Hot Water Boiler -

Boiler
Haot Water Boiler

¥

General

Narne Boiler

!, Boilertemplate Gas-fired condensing boiler

Fuel type 1-Natural gas v

MNominal capacity (W) Autosize

Boiler flow mode 3-Not modulated v
itic electric| [ 25.000

Sizing factor 1.000

i MNominal thermal efficiency 0.830 |
Efficiency curve temperature evaluation variable  1-Leaving boiler =
[ INormalized boiler efficiency curve CondensingBoilerEff

Water Outlet

Design water flow rate (m3/s Autosize

Part Load Ratios

Minimum part load ratio 0.000
Maximurn part load ratio 1.000
Optimum part load ratio 1.000

Hinh 62. Céc thong so thiét 1ap cho mé phéng ndi hoi

Buwéc 20: Tai giao dién Navigate, Site, chon HW Loop Supply Pump va chon Edit

component nhu Hinh 63.

Untitled, Building 1, HVAC System, HW Loop, HW Loop Supply Side, HW Loop Supply Pump

Pump - Variable Speed
‘This pump i fixed as Variable
‘speed because the Plart loop
has been defined as being
Variatie speed.
To change the pump fype you
ditthe Plant Ioop flow
type.

 Condenser Loop Demand Side Pump Control type

= Condenser Loop Supply Side There s a choice of Continuous
Condenter Loop Setpoint o Intermittent o LA

= B — variable speed pump is defined

wilh masmum and minimum
flow rates that are the physical
limits of the device. If there is no

Hinh 63. Giao dién chinh ciaa DesignBuilder khi chon
chinh sira HW Loop Supply Pump

Buwéc 21: Ctra sd6 Edit Pump xuit hién (Hinh 64). Khai bao théng tin vé cac théng sé
cot ap, cong suat bom, luu luong, hiéu suit bom bién tan.
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Edit Pump -

_

General
Name HW Loop Supply Pump
Type 2-ariable speed -

Pump Setttings
[ Hard set pump flow rate

Design pump head (Pa) zlooo.oo

Design power consumption (V) Autosize

Design minimurm flow rate (m3/s) 0.000000

Motor efficiency 0.90

Fraction of motor inefficiencies to fluid stream 0.00

Fump control type 2-Intermittent -

Hinh 64. C4c thong so thiét 1ap cho m6 phéng bom cho ndi hoi
Véi hé thong HVAC sir dung ca hé AHU dé lam lanh khdng khi trong nha, dan éng
lanh cia AHU s& duoc két ndi véi chiller dé nhan nguon lanh tir chiller. Dan éng nong

ctia AHU s& dugc két néi véi ndi hoi dé nhan ngudn sudi tir ndi hoi.

Buwéc 22: Tai giao dién Navigate, Site, chon Air Loop AHU va chon Edit component
(Hinh 65).

Navigate, Site Untitled, Building 1, HVAC System, Air Loop, Air Loop Supply Side, Air Loop AHU

Sae  Daa |
‘1 . 4p 2 Air Handling Unit
The AHU consists of a fan
54 Uniled
= 4 Building 1
-3 <HVAC System>
= %y Air Loop

= Air Loop Demand Side
A Loop Supply Side

aop AHU Cooling Coil
Air Loop AHU Extract Fan
H Air Loop AHU Heating Coi
7 Air Laop AHU Supply Fan
= Air Loop Setpaint Manager
-y CHW Loop
= % Condenser Loop
= Condenser Loop Demand Side
= Condenser Loop Supply Side
1= Condenser Loop Setpoint Manager
® Condenser Loop Supply Pump

1w HW Loop Demand Side

E s HW Loop Supply Side
st Boiler
== HW Loop Setpoint Manager
® HW Loop Supply Pump

Y Zone Group

Hinh 65. So' @ AHU trong DesignBuilder

Buwéc 23: Cira s6 Edit Air handling unit xuat hién (Hinh 66). Tai th¢ General, khai
bao thong tin vé luu luong quat cip gio tuoi cua AHU, lich van hanh, tich chon AHU
cd quat hut thai hay khong.
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Edit Air handling unit -

Air handling unit
General | Outdoor Air System

MName Air Loop AHU

2-ariable volume

Fantige
esign supply air flow rate (m3/s
Operation

(34 Availability schedule On 2477

Night Lycle

Extract Fan

¥ Include extract fan

Mixed Mode Zone Equipment
[ Mixed mode on

Hinh 66. Thiét 1ap thdng sé chung cho mé phéng AHU

Buwéc 24: Chon thé Outdoor Air System (Hinh 67), tich chon c6 hé théng tiét kiem
nang lugng (Economizer) hay hé théng thu hoi nhiét (Heat Recovery) hay khdng va thiét
lap théng sé ky thuat.

Edit Air handling unit -
Air handling unit

Outdoor Ar System

M On
Minimum outdoor air flow rate (m3/s) Autosize
Maximum outdoor air flow rate (m3/s) Autosize

2-Fixed minimum o

Minimum limit type

Economiser (Free Cooling)

Economiser control type 1-No economizer .

/entilation

ominal supply air flow rate (m3/s) Autosize
MNominal electric power (W) 0.000
Supply air outlet temperature control 1-No v
Heat exchanger type 1-Plate -

Economiser lockout o
Effectiveness

Sensible

at75% Heating air flow 0.750

at 75% Cooling air flow 0.750

at100% Heating air flow 0.700

&t 100% Cooling air flow 0.700
Latent

at 75% Heating air flow 0.000

at 75% Cooling air flow 0.000

at 100% Heating air flow 0.000

at 100% Cooling air flow 0.000

Frost Control v

Frost control type 1-None -
Threshaold termperature (‘C) 170

Heat Recovery Operation
4 Awvailability schedule On 2477
[id)

Hinh 67. Thiét 1ap thong s6 hé théng khéng khi ngoai nha cho mé phéng AHU

Bwéc 25: Tai giao dién Navigate, Site, chon Air Loop AHU Cooling Coil va chon
Edit component nhu Hinh 68.
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Untitled, Building 1, HVAC System, Air Loop, Air Loop Supply Side, Air Loop AHU, Air Loop AHU Cooling Coil

= At Loop Supply Side
= [ Ain Loop AHU
| stiact Fan
| Air Loop AU Healing Coil
| Aif Loop AHU Supply Fan

" ;== Air Loop Setpoint Manager

model heat fransfer and has two
types of flow amangements
cross-flow of

Hinh 68. So @6 dan éng lam mét cia AHU trong DesignBuilder

Buwéc 26: Cira so Edit Water cooling coil xuat hién (Hinh 69). Khai bao théng tin vé

lru lwong, nhiét do, d6 4m, lich van hanh.

Water Cooling Coil
Cooling Cail

General ¥
Narme Air Loop AHU Coaoling Coil
Type 1-Water -
Design water flow rate (m3/s) Autosize
Design air flow rate (m3/s) Autosize
Design inlet water temperature ("C) Autosize
Design inlet air temperature ("C) Autosize
Design outlet air temperature ('C) Autosize
Design inlet air humidity ratio Autosize
Design outlet air humidity ratio Autosize
Type of analysis 1-Simple analysis -

Heat exchanger configuration 1-Cross flow -
Operation

(14 Availability schedule On 24/7
Controller

Control variable 1-Temperature v
Contral action -Reverse ¥
Actuator variable 1-Flow -
Caontroller convergence tolerance (deltaC) Autosize

Maximum actuated flow (m3/s) Autosize

Minimum actuated flow (m3/s) 0

Hinh 69. C4c thong sé thiét 1ap cho mé phéng dan éng lam mat
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Buwoc 27: Tai giao dién Navigate, Site, chon Air Loop AHU Heating Coil va chon
Edit component (Hinh 70).

Untitled, Building 1, HVAC System, Air Loop, Air Loop Supply Side, Air Loop AHU, Air Loop AHU Heating Coil

viuumhllll‘oluﬂdh
Coil and Max Water

Hinh 70. Se' @6 dan dng swéi cia AHU trong DesignBuilder

Buwéc 28: Cura s6 Edit Heating coil xuat hién (Hinh 71). Khai b&o thdng tin vé cong

suat sudi, nhiét do, lich van hanh.

Edit Heating Coil -

Heating Coil
Heating Coil

General ¥

Name Air Loop AHU Heating Coil
Twpe 1-“Water v
Perormance input method 1-Nominal capacity -
Heating design capacity (W) Autosize

Water Temperatures
Rated inlet water temperature ("C) 80.000
Rated outlet water temperature ('C) 70.000

Alr Temperatures

Rated inlet air temperature (°C) 16.000

Rated outlet air temperature ('C) 35.000

mAvajluhility schedule On 247

Control variable 1-Temperature

Control action 1-Normal A
Actuator variable 1-Flow -
Controller convergence tolerance (deltaC) Autosize

Maximum actuated flow (m3/s) Autosize

Minimum actuated flow (m3/s) 0.000000

Rated ratio for air and water convection 0.500

Hinh 71. Cac thong sé thiét 1ap cho md phéng dan éng sudi
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Bwdc 29: Tai giao dién Navigate, Site, chon Air Loop AHU Extract Fan va chon Edit
component nhu Hinh 72.

Navigate, Site Untitled, Building 1, HVAC System, Air Loop, Air Loop Supply Side, Air Loop AHU, Air Loop AHU Extract Fan Info, Help.

Ste e
a84» 2 Extract Fan - AHU Component
= The type o hs fan is ed as
By Unfited because the
= @ Building 1 Airloop AHU has been defined
=g <HVAC Systemd> asVAV.
= i Ain Loop Variatle volume fans use fotal
ity .
pressure 3
- K ﬁ L:To:nm:* parameters for mogelingfan
" performance over a range of fan
spesds

E Al Loop AHU Estiact Fan l

T
@& Air Loop AHU Supply Fan
;= Air Loop Setpoint Manager

% Zone Group r

Hinh 72. Se' @6 quat hat ciaa AHU trong DesignBuilder

Budéc 30: Cira so Edit Fan xuit hién (Hinh 73). Khai béo thong tin vé hiéu suat quat,

&p suat quat, hiéu suat dong co cho quat hit thai.

Edit Fan -

Fan

General
Name Air Loop AHU Extract Fan
Type 2-variable volume i
Fan total efficiency 0.70000
Pressure rise (Pa) 600.0
End-use subcategory General
Minimumn flow rate input method for fan power 1-Fraction <
Minimurmn flow fraction for fan power 025
Maximum flow rate (m3/s) 0.472000

Motor
Motor efficiency 0.90000

1.000

Motor in airstream fraction

Hinh 73. Céc thong sé thiét 1ap cho mé phéng quat hut

Budéc 31: Tai cira s6 Navigate, Site. Chon Air Loop AHU Supply Fan va chon Edit

component nhu Hinh 74.

Untitled, Building 1, HVAC System, Air Loop, Air Loop Supply Side, Air Loop AHU, Air Loop AHU Supply Fan

Ste
J . 4dp Supply F an - AHU Component
The type of ihis fan is fed as
55 Urisied “Variable volume’ because the
= 4% Buikding 1 Alf loop AHU has been defined
= B CHVAC Systems aEVAV.
5% A Loop Wariatie volume fans use fotal
s it Loop Demand Side Wficencirsng. araind
S5 Air Loop Supply Side
Paameers for modeling tan
= 59 Al Loop AHU pertoman; range of

A Loop AHU Cooling Ceil pmada)
A Loop AHU Entract Fan
B _Air Loop AHU Heating Cod

Hinh 74. So @b quat cap caa AHU trong DesignBuilder
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Budéc 32: Cira s6 Edit Fan xuat hién (Hinh 75). Khai béo théng tin vé hiéu suat quat, &p

suat quat, hiéu suat dong co cho quat cip gié tuoi.

EditFan -
P
General ¥
MName Air Loop AHU Supply Fan
Type 2-ariable volume ~
Fan total efficiency 0.70000
Pressure rise (Pa) 600.0
End-use subcategory General
Flow Rates
Minimum flow rate input method for fan power 1-Fraction =
Minimum flow fraction for fan power 0.25
Maximum flow rate (m3/s) 0.472000
Motor ¥
Motor efficiency 0.90000
1.000

Iotor in airstream fraction

Hinh 75. C4c thong sé thiét Iap cho mé phéng quat cap

87



CHUONG VI. HE THONG SAN XUAT NANG LUQNG TAI TAO
6.1. Nang lwong tai tao

M6 phong ning lugng cho hé thdng ning luong tai tao 1a qua trinh sir dung cac cong
cu phan mém dé md hinh héa, phan tich va dyu doan hiéu suat cua cac hé thong ning
luong téi tao (NLTT). Hé théng ning luong tai tao bao gdm nhiéu ngudn khac nhau nhur
ning luong mit troi, gio, dia nhiét... Muyc tiéu cua md phong 1a gilp téi wu héa hiéu
suat hé thong, du doan san lugng dién, déanh gia tic dong moi trudong va phan tich hiéu

qua kinh té cua dy an.
M6 phong céc hé thdng niang luong tai tao bao gém nhiéu yéu té anh huong dén
hiéu suat va san luong dién:
- biéu kién thoi tiét va khi hau: Toc do gio, cudong do birc xa mat troi, nhiét do
dat,... déu 1a nhitng yéu té chinh anh huéng dén san lwong ning luong tai tao. Vi dy,

téc d6 gid thay doi theo mla cé thé tac dong lén dén san luong dién tir tua-bin gid.

- Vi tri dia ly: Pia diém lap dat hé thdng rat quan trong. Vi du, hé théng PV s&

hoat dong hiéu qua hon & nhitng noi c¢6 nhiéu &nh nang mat troi, con tua-bin gio can vi
tri c6 tbc do gi6 6n dinh.

- Thiét ké va cong nghé hé théng: Cong suat, hiéu suat, va dic diém k¥ thuat caa

c4c thiét bi nhu tdm pin mat troi, tua-bin gid, va hé thong thu nhiét déu anh huong dén

hiéu qua hoat dong cua hé théng. Viéc lya chon thiét bi chat luong va thiét 1ap cac thdng

s6 k¥ thuat pht hop 1a yéu t6 quan trong dé dat hiéu suat cao.
Céc budc chinh trong mé phong hé thng nang lwong tai tao:
Buwéc 1: Thiét 1ap md hinh vat ly

Truéc khi bat dau mé phong, can xay dung md hinh vat 1y cua hé thong va moi
trurong xung quanh. Vi du:
- P6i v6i ning luong mat troi: mé hinh hda vi tri lap dit tim PV, huéng méi, va
diéu kién burc xa mat troi.
- Bdi vé6i nang lugng gié: md hinh hoa tua-bin gié va tinh toan dya trén di lidu

gio khu vyc.
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Cac phan mém md phong nhu DesignBuilder déu tich hop cac mé hinh vat ly va di
lieu thoi tiét tir cac co s& dit liéu khi hau toan cau.
Buwdéc 2: Nhap liéu thong s6 ky thuat cua thiét bi

Nguoi dung can cung cap cac thong sé ky thuat cua hé thdng, chang han nhu:

- Thong s6 k¥ thuat cua hé tua-bin gid, tim pin PV (cong suat, hiéu suat, kich

thudc) va sap xép ching thanh cac mo-dun.
- Hiéu suat cua bién tan (inverter).
Buwéc 3: M6 phong diéu kién van hanh thuc té

Dit liéu vé diéu kién thoi tiét thuc té, bao gom cudong do birc xa mit troi, nhiét do
moi truong, do am va toc do gio, sé duoc dua vao mo phong. Phan mém sé& dya trén cac
dit liéu nay dé tinh toan san luong dién cua hé thong theo cac khoang thoi gian cu thé

(gio, ngay, thang, nam).

Két qua md phong gitp ngudi diung dénh gia kha thi cia du 4n, diéu chinh thiét ké,

va tbi uu hoa hiéu suat truée khi trién khai thuc té.

6.2. Vi du thiép lap hé théng ning lweng tai tao

6.2.1. Nang lwong mat troi

e Buéc 1: Chon cdng cu V& cc tdm pin quang dién (PV)

Tai giao dién chinh cua DesignBuilder, chon cong cu Draw Solar Collectors nhu
Hinh 76 va chon Add Solar Collector — Photovoltaic.

DEEEL |\ I IX1 PO EREEERC

Draw solar cc

M Layout | Activity | Construction [Openings | Lighting | HVAC | Generation | Economics | Miscellaneous | CFD |

Hinh 76. Chon cong cu vé b thu birc xa mat troi
e Budc 2: Tién hanh vé cac tim PV
Cong trinh md phoéng duoc Idp 280 tAm pin PV ghép thanh 14 md-dun nhu Hinh 77.

Kich thudc 1 tim pin la 2384 x 1303 x 33mm.
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Hinh 77. 14 m6-dun PV lap trén mai

Tién hanh vé 14 md-dun PV vao mé hinh cong trinh trong DesignBuilder nhu Hinh
78. Kich thuéc mdi md-dun 1a 62.127m?.

Hinh 78. 1 trong 14 m6-dun PV vé trén mai cong trinh
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e Budc 3: Thiét lap théng sé ki thuat cho tam pin PV

Chon 1 mé-dun PV nhu Hinh 78. Sau d6 chon muc Construction ¢ giao dién chinh
cua DesignBuilder. Tai Performance type, thiét 1ap 1-Simple nhu Hinh 79. Sau do, tai

Performance model, chon Add new item.

Untitled, Building 1, Solar collector 1
Construction

olar collectar type 2-Photowvaltaic

Cost (GEP/mZ) £00.000
Lewel 1-Building
Sphaterial Bitumen Felt
[ POPY i i 1ol Lopm o o
Photovoltaic Options
Performance type 1-Simple
& Performance model F Constant Efficiency = 0.225
Heat transfer integration made 1-Decoupled

Hinh 79. Giao dién thiét Iap thong s6 mo-dun PV

Chon Edit Selected Data, cira s6 Edit Photovoltaic s& xuat hién nhu Hinh 80. Dy
&n sir dung tim pin PV c6 cong suit 700 Wp nén 1 md-dun PV gém 20 tim pin s& c6
cdng suat 14.000 W. Ngoai ra hiéu suat cua pin 1a 22,5%. Céc théng sé nay s& duoc

nhap lan luot & 6 Rated electric power output (W) va Cell efficiency value.

Edit Photovoltaic Generator - Simple - PV Constant Efficiency = 0,225

Photovoltaic Generator - Simple
Performance Model

General

Name W
Fraction of sufface with active salar cells 0.4

Corversion efficiency input mode 1-Fixed -
Cell efficiency value 0.225

Fated electric power outout () 14000.00

14 Availahility schedule On 2447

Hinh 80. Giao dién thiét 1ap thdng sé hiéu ning pin PV
e Buéc 4: Tao sb luong bién tan dién mat troi

Du an dung 14 mé-dun PV duoc két ndi véi 2 bién tan dién mat troi. MAi bién tan
s& chiu trach nhiém chuyén ddi dong dién truc tiép tao ra boi 7 md-dun PV thanh dién

xoay chiéu. Tai giao dién chinh caa DesignBuilder, chon Generation nhu Hinh 81 dé
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bit dau tao 2 bién tan. Panh ddu chon Include electric load centres va nhap 2 cho
Number of electric load centres.

Untitled, Building 1
Layout || Activity || Construction | Openings | Lighting || HVAC | Generation || Economics || Miscellaneous || CFD

# On Site Electricity Generation
Include electric load centres
Mumber of electic load centres -
(FLoad centre 1 Irverter 1
@Load centre 2 Irverter 2

Hinh 81. Giao dién thiét 1ap so lweng bién tan dién mat troi

Edit Electric load centre - Inwerter 1

Electric load centre

General

Mame Inverter 1|

Operation scheme 1-Base load -
Electrical buss type I-Direct Current'With Inverter ~
3 nverter Irrverter 1

Distribution and electrical cost (GEF) k00.00

Hinh 82. Giao dién trung tam tai dién
e Budc 5: Thiét 1ap théng s bién tan

Tai Load centre 1, chon Add new item va cira s6 Edit Electric load centre s& xuat
hién nhu Hinh 82. Chon 3-Direct Current With Inverter cho Electrical buss type va
tai Inverter chon Edit Inverter 1 s& xuat hién giao dién Edit Inverters nhu Hinh 83.
Du &n st dung bién tan c6 théng sé hiéu qua 16n nhat 14 98.6% nén s& nhap 0.986 vao &

Inverter efficiency.
Edit Inverters - Inverter 1
Inverters
General
General ¥

Name Inverter 1

E,Calgguw Simp]a 7
ilakili On 24/7

Inverter efficiency 0.986
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Hinh 83. Giao dién thiét Iap bién tan

Edit Electric load centre - Inverter 1

Generator List
Up to 30 generators can be added to each Electric load

centre.
’ A Direct Current buss type is selected on the General
DC generatar type 1-Photovoltaic tab so only DC type generators such as photovoltaic
@ solar collector Solar collector 1 panels can be selected here.
Generator 2
DiC generatar type 1-Fhatowvaltaic -
PV solar collector Solar collector 2
Generator 3
DiC generatar type 1-Fhatowvaltaic -
PV solar collector Solar collector 3
Generator 4
DiC generatar type 1-Fhatowvaltaic -
PV solar collector Solar collector 4
DiC generatar type 1-Fhatowvaltaic -
®PV solar collector Solar collector &
DiC generatar type 1-Fhatowvaltaic -
®PV solar collector Solar collector B
Generatar 7
DiC generatar type 1-Fhatowvaltaic -
?F’V solar collector Solar collectar 7

Help Cance oK
Hinh 84. Giao dién két néi bién tin dén cac mo-dun PV
e Budc 6: Két ndi bién tan toi cac mo-dun PV

Chuyén sang muc Generator List va nhap 7 cho Number of generators (1 bién
tan két ndi véi 7 mo-dun PV). Chon Solar collector 1 cho PV solar collector trong

Generator 1. Lam twong tu cho Solar collector 2 dén 7.

Lap lai Bude 5 va Bude 6 cho Inverter 2 dé thiét 1ap bién tan tha 2 cho 7 mo-dun

PV con lai.
6.2.2. Nang luwong gio
e Bwéc 1: Tao méi tua bin gio

Thuc hién vao giao dién Edit Electric load centre nhu Hinh 82. Chon 1-

Alternating Current cho Electrical buss type.
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Edit Wind Turbines - ¥T_Wind Turbine - Medium Sized

Wind Turbines
General

General

Name  |Wind Turbine - Medium Sized ]

@Availability schedule On 24/7

Fotor type 1-Harizontal Axis Wind Turbine 2

Fower contral J*ariable Speed Fixed Fitch @

Fotor speed (resw/min) 200

Fotar diameter (m) 3

Creerall height () 22

Mumber of blades 3

Rated power output (W) 1000

Rated wind speed (m/s) 14

Cutinwind speed (m/s) 3.00

Cut outwind speed (m/s) 20.00

Overall wind turhing system efficiency 0.970

baximum tip speed ratio i

Fower calculation method 1-Simple -
| Maximum power coefficient IELIN |

Annual local average wind speed (m/s) b4

Height of local meteorological station {m) &0

Hinh 85. Thiét lap thdng sé tua bin gi6
e Buéc 2: Thiét lap thong sb tua bin gi6

Chon Generation list va Wind turbine. Sau d6 chon Add new item va ctra s6 Edit
load centre s€ hién ra. Tao bao sao Wind Turbine — Medium Sized va Edit Copy of
Wind Turbine — Medium Sized. Giao dién Edit Wind Turbines xuét hién vao thiét
lap cac thong s6 nhu Hinh 85,
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CHUONG VII. THUC HIEN MO PHONG
TINH TOAN TIET KIEM NANG LUOQONG

7.1. Dix liéu dau vao cho md hinh thiét ké hién trang

Dir liéu dau vao cho md hinh thiét ké hién trang dong vai trd quan trong trong viéc

dam bao tinh chinh x&c va hiéu qua caa qua trinh mé phong nang luong. Viéc thu thap

va xir ly dit liéu diu vao mot cach day du va chinh xac khong chi giip md phong phan

anh dung thuc trang thiét ké ma con hd tro tdi wu hoa cac giai phap nham cai thién hiéu

suit nang lwong cua cong trinh.

Bang 14: Dir li¢u dau vao cho mé hinh thiét ké hién trang

Ca4c thong sé

M® hinh thiét ké hién trang

1. Lép vé cbng trinh

Tuong bao ngoai

Cot bé tdng cbt thép:
U= 2,89 W/m?K

Mai

3 loai mai:

U10 = 0,49 W/m?K
U1l = 1,31 W/m?K
U13 = 0,43 W/m?

Kinh

Kinh solar

SHGC =0,27
VLT =0,56

U =3,917 W/m?K

Che niang

Vi hé thong che niang bao gom lam che
nang bén ngoai, dam, tam pin mat troi trén
mai, 161 di ky thuat.

2. Tai tiéu thu dién trong cong trinh

Mat d6 cong suat chiéu sang

Trung binh = 4,72 W/m?

Do roi chiéu sang

300 lux

Tai 6 cim

Thiét lap chi tiét cho tirng khéng gian
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Chiller giai nhiét nuéc, COP = 5,52

Piéu hoa khong khi (Cho cac khdng gian | Lam lanh théng qua AHU

chinh) Lam lanh, sudi 4m thong qua san (dja

nhiét)

Nang luong mat troi: 102,16 KWp

Hé thdng ning luong tai tao N
Nang lugng gio: 1 kW

Mat d6 ngudi Thiét lap chi tiét cho tirng khéng gian

Thoi gian hoat dong Cao diém tir 7h dén 19h hang ngay

7.2. Thuc hién md phéng va trich xuat két qua

M6 phong niang luong cho cong trinh 1a mot qua trinh nham danh gia, dy doan va
t6i wu hoa hiéu suét tidu thu nang luong cua toan bo hé théng trong cong trinh. Qua trinh
nay cho phép nguoi thiét ké va van hanh hé thong danh gia mirc do hiéu qua cua céc hé
théng, thiét bi, ciing nhu kha ning tng dung ning luong tai tao cho cong trinh. Cac budc
thuc hién md phong va trich xuat két qua thuong duoc tién hanh qua céc giai doan chinh

nhu sau:
e Thiét lap cac théng sé thuc hién tinh toan

Nguoi sir ding phan mém can xac dinh céc théng sé dau vao cho md phong, bao

N
A

gom:

- Thoi gian md phong: Thoi gian cé thé dugc thiét l1ap tir mot ngay, mot thang
hoac mét nam. Viéc chon khoang thoi gian mé phong phu hop sé gitp nguoi dung ¢

duogc céi nhin tong quan vé hiéu suat nang lugng cia cong trinh.

- B4o c4o: TUy thudc vao muc tiéu cua phan tich, két qua md phong co thé duoc
bao céo theo giod, ngay hoic thang. Diéu nay giup ngudi dung nim bat duoc su thay doi
nang lugng theo tirng thoi diém chi tiét.

- Budc nhay thoi gian: Nguoi dung c6 thé thiét 1ap buéc nhay thai gian cho méi
gio mé phong. Budc nhay nho hon s€ giup thoi gian thuc hién mé phong nhanh hon,
buéc nhay 16n hon s& cung cap dit liéu chinh xéc va chi tiét hon tuy nhién s& lam ting

thoi gian tinh todn cta qua trinh mé phong.
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e Trich xuét két qua mé phéng

Sau khi hoan thanh qua trinh md phong, phan mém s& cung cap cac bao cao chi tiét
vé tiéu thy nang luong cua tda nha, bao gom:

- Tong mic tiéu thu nang lwong: Két qua nay cho biét lwong dién ning tiéu thu
ctia c4c hé thong trong toa nha (nhu hé thdng HVAC, chiéu sang, thiét bi dién,...)

- Hiéu suit cua hé thong ning lugng tai tao: Bao céo ciing cho biét lugng ning
lwong téi tao duoc tao ra tir cac hé thong nhu pin mit troi hoic turbine gid, ciing nhu
muc do tiét kiém nang luong ma hé thdng nay dong gop.

- Ty 18 st dung ning lwong: Phan mém cung cap ty Ié tiéu thy cua ting hang
muc trong cong trinh nhu hé théng HVAC, chiéu sang, va cac thiét bi dién,... Thong
qua d6, ngudi dung cd thé d& dang danh gia duoc hiéu gau sir dung ning lugng caa ting
hé thong.

7.3. Vi du thuc hién md phéng va trich xuit két qua
7.3.1. Thuec hién md phéng va chen két qua mo phéng
e Buéc 1: Vao giao dién thiét lap md phong
Tai giao dién chinh cua DesignBuilder, chon Simulation tai thanh cdng cu bén dudi.
Sau d6 chon Summary va Update data nhu Hinh 86. Ctra s6 Edit Calculation Option

xuat hién.

Untitled, Buildina 1

Analysis | Summary [ Parametric | Opti 1+ UA/SA | ASHRAE 50.1 | Data Visualisation
|
e Update data
Edit Calculation Options

Calculation Options
General | Options | Output | Simulation Manager
¥

Calculation Description

Test proposed with tree
Simulation Period

Start day 1
Start manth Jdan
[ Specity year

To

End day kil
End ronth Dec
[ Run simulation far multiple years

Output Intervals for Repoting
Manthly and Run period
Diaily
O Hourly
[ Sub-houtly

Hinh 86. Giao dién bit dau thiét 1ap md phéng
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e Budc 2: Thiét lap théng sé mé phong
Chon khoang thoi gian thyc hién md phong tai Simulation Period. Chon cip do chi
tiét cua két qua (thang/ngay/gio/phut) tai Output Intervals for Reporting.

Calculation Options

General || Options || Output || Simulation Manager

Calculation Description

Test proposed with tree
Simulation Period
From
Start day 1
Start month Jan
[ Specity year

End day

|_____Endmonth Dec
1 Run simulation for multiple vears

Qutput Intervals for Reparting

tonthly and Run period
Diaily

Haourky

[ Sub-hourly

Hinh 87. Théng s6 md phéng chung

Chuyén sang Options nhu Hinh 88. Chon Time steps per hour dé lya cho budc
nhay thoi gian trong mot gio. Vi du, gia tri 6 nhap vao mo phong sé st dung budc thoi
gian la 10 phat va gié tri 60 nghia 1a budc thoi gian 1a 1 phat.

Chon Include shading from excluded zones in simulation dé tinh toan dén d6

bong céc cong trinh lan can anh huong dén hé théng nang luong téi tao.

Edit Calculatien Options
Calculation Options

General | Options || Output || Simulation Manager

Calculation Options
i Hon method IEnergyPlus -
I Tirme steps per hour B I M
Temperature control 1-Air termperature =

Include shading from excluded zones in simulation
[ todel all extarnal reflections and shading of ground reflected solar

Solar distibution 2-Full exterior =
Shadow calculation method 1-Average over days infrequency -
Shadowing interval (days) 20

Shading calculation method 1-Palygan clipping =
Sky diffuse modelling algatithm 1-Simple sky diffuse modelling =

Hinh 88. C4c lwa chon thiét 1ap mé phéng chi tiét
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Edit Calculation Opticns

Calculation Options

General | Options | Output || Simulation Manager

[ Include unoccupied zones in block and building totals and averages
[ Allow custom outputs

ng Outputs

[ Al Surmmary

LEED Summary

Annual Building Utility Performance Summary (ABUFS)
Demand End Use Components Summany

Sensible heat gain surmmary

InputYerification and Results Summany

[ Source Energy End Use Components Summary
Adaptive Comiort Summanry

Hinh 89. Cac két qua md phéng co thé chen

Site and Source Energy

Total Energy [kWh] Energy Per Total Building Area [kWh/m2] Energy Per Conditioned Building Area [kWh/m2]

Total Site Energy 581700.21 175.46 247.44
Net Site Energy 526467.15 158.80 223.94
Total Source Energy 1842244.58 555.69 783.63
Net Source Energy 1667321.46 502.93 709.23
End Uses

Electricity [kwh]

Heating 28736.12

Cooling 123112.11

Interior Lighting v 33572.16

Exterior Lighting 0.00

Interior Equipment 180637.66

Exterior Equipment 0.00

Fans v 29558.05

Pumps 162530.25

Heat Rejection 23553.87

Humidification 0.00

Heat Recovery 0.00

Water Systems 0.00

Refrigeration 0.00

Generators 0.00

Total End Uses 581700.21

Hinh 90. Két qua mé phéng
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e Buéc 3: Chon két qua mo phong

Chuyén sang muc Output nhu Hinh 89. Tich chon cac két qua mudn xem trong bao

c4o md phong. Sau d6 4n OK dé phan mém thuc hién mé phong.
e Budc 4: Két qua mo phong

Sau khi DesignBuilder hoan thanh tinh toan, két qua s& dugc hién thi nhu Hinh 90.
7.3.2. Poc va phan tich két qua mé phéng

Chon muc Analysis. Tai Display options chon 6-Fuel breakdown tai 6 Data. Chon

1-Run period tai & Interval, chon 3-Graph and table tai 6 Show as va két qua thé hién
nhu Hinh 91.

Navigate, Site Untitled, Building 1

Ste | Optimisation + UA/SA | ASHRAE 90.1 | Data Visualisation
HEd4d>Z Fuel Breakdown - Untitled, Building 1
i EnergyPlus Output 1.Jan - 31 Dec, Run period Licensed
E-) Untitled
-4 Building 1 E, g (V) W Sysierm Fans (W) [ Sysiem Pumps (W) I Fesing (Evecvoty) (A7) I Coolng (Eleciicty) (AWh
150
100 -
3 50+
z
General | Detai |
/ 7
[Dat ¢
Data. 6-Fuelbrea ~
Interval 1-Run perio ~ 50 -
Show as 3-Graphan ~
Days per page 365 Year
””"E‘"SE Lvcieo - Room Electricity (MWh) 180.64
Lighting (MWh) 3357
System Fans (MWh) 2956
System Pumps (MWh) 162.53
Heating (Electricity) (MWh) 28.74
Cooling (Electricity) (MWh) 12311
Heat Rejection (MWh) 2355
Generation (Electricity) (MWh) 55.23
[ Edt | Visuaiise [ Heating design | Cooling design | Simuation [ CFD | Dayiighting [ Cost and Carbon

Hinh 91. P thi thé hién nhién liéu tiéu thu bai mdi thiét bi

Pay la két qua sau khi chay mé phong ning lugng cho dy an céng trinh c6 chic
ning hon hop: vin phong va truong hoc. Muc tiéu thu ning lwong hang nim kha 16n
(581,7 MWHh). Toa nha nay duoc dit tai khu vuc c6 dic diém khi hau nhiét déi gio mua
(Ha Noi) nén nang luong tiéu ton cho muc dich lam mat chiém wu thé voi 123,11
MWh/nam, quat théng gio6 - diéu hoa khong khi tiéu thy 29,56 MWh/nam. Vi cong ning
toa nha 1a Van phong két hop trudng hoc chinh vi vay tai thiét bi dién sir dung ciing

tuong ddi 16n 1én dén 180,64 MWh/nam. Ngoai ra, ning lugng cho thap giai nhiét caa
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hé thong HVAC dang Chiller 1a 23,55 MWh/nim va cho hé théng bom 13 162,53
MWh/nam. Nhu vay, nang luong tiéu thu cho hé théng HVAC trong 1 nam la kha I6n.

Day 1a cong trinh duoc thiét ké tan dung anh sang tu nhién kha tét, st dung nhiéu
ctra s6 va c6 khu vuc thong tang lam ting luong anh sang ban ngay vao cong trinh. O
bén mit ngoai cong trinh dwoc bé tri thém cac tim lam che va hanh lang cay xanh dé
giam bét tac dong tir anh sang mat troi. Nhin vao biéu do ¢ thé thdy muc tiéu thu ning
lugng cho hé thdng chiéu sang nhan tao (ca trong va ngoai cong trinh) chi chiém 33,57
MWHh/niam. Ngoai ra, cong trinh sir dung hé thong ning lwong tai tao la pin mit troi lap

trén mai va cac turbine gio giap tiét kiém khoang 9,5% téng tiéu thu trong 1 nam.

Tai Display options chon 6-Fuel breakdown tai 6 Data, chon 2-Monthly tai 6
Interval, chon 3-Graph and table tai 6 Show as va két qua thé hién nhu Hinh 92. Quan
sat hinh biéu thi nhu cau sir dung ning lwong ctia mdi loai tai theo tirng thang trong nam.
Vé co ban, dién ning tiéu thu vao nhitng thang mua hé sé ting cao do dic diém khi hau
ctia mién Béc nudce ta. Do d6, tai HVAC hoat dong nhiéu dé diéu hoa lam mat khéng
khi vao thoi diém tir thang 5 dén thang 10 hang ndm, dinh diém la vao thang 7 va 8.

Untitled, Building 1

Analysis | Summary | Parametric | Optimisation + UA/SA | ASHRAE 901 | Data Visuaisation

J = \] > ~1 Fuel Breakdown - Untitled, Building 1
b= =
EnergyPlus Output 1Jan -31 Dec, Monthly Licensed
) Unlitled
@ Building 1 = oo Elecincly (GAT) == LigNing (GWR) s Sysiem Fans (/) s Sysiem Pumps () e Heaing (Eiecin
15000 -
10000
=
H
s 5000
S
2

Data 6-Fuel brea - 5000

Interval 2-Monthly  ~

Show as 3-Graphan =

Deys perpage 365 Montn 2002 Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec
[ Normalise by area

s Room Electricity (kWh) | 1543561 1405421 14807.79 1474291 1612419 14117.79 1612419 1549366 1474832 1612419 1480366 14061.16

Appeatance

II

Lighting (kWh) | 2957.73 ~ 2708.83 287282 266146 289267 261219  2877.72 280234 271646 295446 279348  2716.01

System Fans (kWh) | 251041 226747 251041 242943 2510.41 242943 251041 2510.41 242943 251041 242943 251041

System Pumps (kWh) | 13216.87 1224516  13120.74 12173.69 1466550 14505.88 15006.35 1499318 1449752 1320324 12580.38 12321.74
Heating (Electricity) (kWh) | 10147.21 759155  5194.20 481.63 17.34 0.00 0.00 0.35 129 311 679.12 4592.33
Cooling (Electricity) (kWh) | 4299.56 365366  5188.43 874914 1393119 16163.16 17903.09 17120.78 14688.08 10399.55  7022.31 3993.13
Heat Rejection (kWh) | 2084.85 177044 1806.94 1466.26 1965.57 207140 220767 211324 202003 223831 193357  1875.60
Generation (Electricity) (kWh) | -244478  -2037.50 -294559 441415 622821 610978 -6388.80 -582342 -594969 -512611 424522 -3519.81

| Edit | Visuaise | Heating design | Codling design | Simuiation | CFD | Dayighting | Cost and Carbon

Hinh 92. Po thi ning lweng tiéu thu theo tirng thang
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KET LUAN VA KIEN NGHI
o Két luan

Tai liéu di cung cdp mot nén tang kién thic toan dién, bao gom céc khéi niém co
ban va cac hudng dan chi tiét, ciing nhu cach st dung cac cdng cu md phong ning luong
trong linh vuc xay dung. Nhitng néi dung dugc trinh bay khéng chi gigi han trong ly
thuyét ma con mang tinh thuc tién cao, giup ngudi doc hiéu rd quy trinh tir viéc thiét 1ap
mo hinh, thu thap va xi ly dit liéu dau vao, cho dén phan tich két qua dé dua ra cac giai

phap t6i wu héa ning lwong trong cdng trinh.

Mot diém ndi bat cua tai liéu l1a kha ning ¢ng dung cao, dugc thiét ké phi hop Véi
c4c tiéu chuan ky thuat hién hanh va diéu kién thyc tién tai Viét Nam. Piéu nay dic biét
quan trong khi nganh xay dyung dang doi mat véi nhitng thach thirc 1on vé tiét kiém niang

lwong va bao vé moi truong.

Dic biét, tai liéu ndy dong vai tro quan trong nhu mot ngudn hoc liéu gia tri danh
cho sinh vién, k¥ su va cac nha thiét ké. Vi noi dung duogc bién soan phi hop vai thuc
tién, tai liéu gitip ngudi doc ¢6 dugc cai nhin toan dién va du nang luc dé tng dung cong
cu md phong ning luong vao thyc té. Bidu nay khong chi gitip dap tng dugc cac yéu
cau ngay cang cao cta nganh xay dung hién dai ma con déng gop vao viéc nang cao

chat lugng cong trinh va hiéu qua nang lwong cua qudc gia.
* Kién nghi

Dé thuc day viéc st dung cdng cu md phong nang lugng trong cong trinh xay dung,

can tap trung trién khai ddng bo cac giai phap quan trong sau day.

Trudc tién, viéc ddy manh cac chuong trinh dao tao va tap huan chuyén sau vé mo
phong ning luong 1a yéu té nén tang. Céac khoa hoc nay nén dugc thiét ké dé phuc vu
cho nhiéu dbi twong, tir sinh vién nganh ky thuat, kién trac dén cac ky su va nha thiét ké
c6 kinh nghiém. Noi dung dao tao can bao gom ca ly thuyét va thyc hanh, gidp hoc vién
lam quen vai cach thiét 1ap mé hinh md phong, xir ly dit liéu dau vao, phan tich két qua,
va dua ra cac giai phap t6i uu hoa nang luong. Cac chuong trinh nay nén duoc t6 chirc

thudng xuyén tai cac trudng dai hoc, vién nghién ciu, va cac to chic chuyén nganh,
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ddng thoi tich hop noi dung giang day vao chuong trinh hoc chinh thirc dé sinh vién c6

thé tiép can ngay tir giai doan ddo tao co ban.

Thi hai, can khuyén khich manh mé viéc ap dung céng cu md phoéng ning luong
trong tat ca cac giai doan thiét ké dén van hanh cua cong trinh. Viéc @ng dung md phong
ning luong trong giai doan thiét ké s& gilp t6i wu héa hiéu qua sir dung ning luong,
thdng qua viéc danh gia va lua chon cac giai phap ky thuat nhu 16p vo cong trinh, hé
théng HVAC, va chiéu sang. Trong giai doan van hanh, md phong ning lugng hd tro
viéc diéu chinh hoat dong cua cac hé thdng k¥ thuat sao cho tiét kiém ning lwong nhat.
Bén canh do, viéc ap dung cdng cu nay trong cac du &n cai tao gitip danh gia chinh xac
hiéu qua cua céc giai phap cai tién, dong thoi giam thiéu 13ng phi tai nguyén va chi phi
van hanh.

Thi ba, vai trd cia cac co quan chirc ning 1a rat quan trong trong viéc xay dung va
ban hanh céc chinh sach hd trg &p dung mé phong nang luong. Chinh séch nay c6 thé
bao gém viéc dua ra cac tiéu chuin bat buoc vé md phong ning luong trong cac du an

xay dung, dac biét 1a cac dy an lon va cbng trinh céng cong.
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