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SACH TRANG

VE VAV BOX CO BO SUOI TRUC TIEP
(Khéng str dung quat)

Tai liéu nghién ctru boi phong R&D, Cong ty Ngoi Sao Chau A. Nham cung cép thong
tin, kién thirc vé cac loai VAV Box, tmh ndng, tac qUng, sur giong va khac nhau, pham vi
ung dung cua san pham. Khong nham muc dich nao khac.
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LO'I GIO'I THIEU:

Sdch trang vé VAV Box cd sudi truc tiép, khéng quat: Tai liéu nghién
ctru dwoc bién soan bdi phong R&D, Céng ty Ngbi Sao Chéu A, nham
cung cép théng tin va kién thirc vé cdc loai VAV Box, ddc biét la logi
single duct khéng quat tich hop b swdi (nuwdc ndng hodc dién tro).
Muc dich cua tdi liéu ld cung cép théng tin dao tao néi bd, khéng nham
muc dich thuong mai khdc.

LW R

»

7.
8.
9.

M6 td cdu tgo chinh cta hdp VAV single duct khéng quat cé swéi:
Giai thich nguyén ly hoat déng cua hép VAV single duct c6 suvoi:
Phén tich co ché diéu khién, tin hiéu va két néi BMS/thermostat..
So sdnh wu diém va nhwoc diém cua VAV single duct khéng quat cé
Suoi:.

Trinh bay trng dung thuc té trong céng trinh:

Gidi thiéu tai liéu ky thudt tir cdc héng (Titus, Price, Belimo) va tham
khao:

Cdc cdu hoi thwong gdp

Cdu hdi trdc nghiém va céu tré I

Céu hoi thdo luén

10. Cdc thudt ngi¥ tén goi tiéng Anh va tiéng Viét.
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VAV Box Single Duct Tich Hop Bo Sudi
(Khong st dung quat):

NGi dung chinh:

1. Cau tao chinh ctia hép VAV single duct khéng quat c6 sudi

Hop VAV (Variable Air Volume) loai single duct khong quat l1a mot hop
diéu tiét lwu luvong gid bang van gié diéu khién bén trong, phuc vu cho
mot vung diéu hoa cu thé. Cau tao co ban bao gdm vé hdp bang kim loai
tam (thuwong cd 1&p cach nhiét bén trong), van diéu tiét lvu lwong
(damper) gan & dau vao, cam bién luu lvong gid va bd sudi tich hop
(cudn nwdc néng hodc dién trd) 1ap tai dau ra, cung vdi co cau diéu khién
(cdc bd truyén déng/van va bd diéu khién) () (Terminal Units (VAV Box) -
Single & Dual Duct Unit | Coil Replacement Company). Cac thanh phan
chinh nhu sau:

. Than hop (vé hop): Than hdp lam bang thép tam, thudng dang hinh
hop chit nhat, bén trong cé |&p cach am/cach nhiét nham giam 6n
va han ché mat nhiét (Terminal Units (VAV Box) - Single & Dual Duct
Unit | Coil Replacement Company). Khong khi lanh tir AHU (Air
Handling Unit — thiét bj x&t ly khdng khi trung tdm) di vao clra gidé
dau vao hinh tron hodc chir nhat cta hdp VAV, sau dé qua van gio
va phan phdi vao khéng gian qua hé théng 6ng gié ndi vdi clra ra
ctia hop ().

« Van diéu tiét lwu lwong (Air Valve/Damper): Bén trong hdp cé mét
canh van (thuwong dang tron vdi hop clra tron, hodc canh gid vai
hop clra vudng) diéu chinh dé m& dé thay déi luu lvong khdng khi
cap vao phong (Variable Air Volume (VAV) Systems Operations and
Maintenance | PNNL). Van nay duoc gan véi truc van va bd truyén
déng (actuator) dé dédng mé theo tin hiéu diéu khién. Khi cdnh van
xoay (m& 1&n hay thu nhé tiét dién), lvu luong gid qua hdp thay déi
tuwong ng (). Van gid thudng cé kich thuwdc tiéu chuan (dudng kinh
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4,5, 6,8, 10... inch d6i vdi loai tron) va duoc ché tao chinh xac dé
diéu tiét dong khi mwot ma ().

« Cam bién lwu lwong gié: Tai dau vao hop (trwdc hodc ngay tai vi tri
van gid) thuwong bé tri moét cadm bién lwu lvgng khdng khi. Loai cdm
bién phd bién |a 6ng do 4p suat vi sai hodc vong cam bién lvu lwong
da diém (Pitot tube hodc flow cross) dé do chénh dp suat dong khi
(Variable Air Volume (VAV) Systems Operations and Maintenance |
PNNL). Tin hiéu chénh 4p nay duoc bé diéu khién suy ra lvu lvong
(CFM) thuc té qua hép. Cdm bién nay cho phép hép VAV van hanh
doc lap vdi dp suat tuyén éng (pressure-independent), duy tri chinh
xac lvu lvong cai dat bat ké ap suat phia dau vao bién dong
(Variable Air Volume (VAV) Systems Operations and Maintenance |
PNNL). (Luu y: khéng sir dung 8ng cam bién hay truc van lam diém
nang khi van chuyén dé tranh lam hong thiét bi ()).

« Cudn suwai (bd gia nhiét): Pay |a bo trao déi nhiét tich hop trong
hop VAV dé lam ndng khéng khi khi can swdi. Cé hai loai chinh:

o Cudn nwdc néng: Dang dan 6ng trao ddi nhiét (thuong 1-2
hang 6ng déng vdi canh tadn nhiét nhém) ndi vai duong nudce
néng tir n6i hoi hodc bom nhiét. Nwdc ndng chay qua cudn
s& lam nong khéng khi thdi qua (What Is a Single-Duct
Hydronic Reheat System?). Cudn nay thudng 1ap ngay trong
hop hodc doan 8ng ra, v&i dau 8ng cap/thu nuwdc gan bén
hong hop dé két ndi véi duwdng dng nudc ndng.

o Dién trd suwdi: Dang dién tré nhiét (heating elements) 1ap bén
trong doan ong gio ra cda hdp. Cac day dién tr&d nung nong
khong khi khi cé dong dién chay qua. Thuwong kem theo luwédi
b3o vé va cdm bién qud nhiét (thermal cutoff) dé dam bao an
toan. Vi du, cac hdp VAV cua Titus cé tuy chon cudn dién tro
tich hop; thiét ké dién tré duoc téi wu dé tranh phan tang
nhiét va diém ndng cuc bd gay nhay ro-le nhiét ([ Electric Heat
](https://www.titus-hvac.com/Products/Accessories/Electric
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o C& hdp VAV vdi cudn nudc ndng hay dién trd déu duoc kiém
dinh an toan (UL/ETL) khi xuat xudng.

« Co cau diéu khién va cac thiét bi khac: Bao gdm bd diéu khién VAV
(c6 thé |a bo mach DDC hodc bd diéu khién khi nén/dién tlr tuy hé
thong), bd truyén dong van gio (actuator) thuwdng gan truc ti€p trén
truc van, van diéu khién nuédc néng (véi cudn nwdc néng, thuong
dung van motor diéu khién ty & nhw van Belimo), hodc bd déng cat
dién tré (véi cudn dién). Bd diéu khién thuong duoce tich hop hoac
|ap san trén vo hdp, nhan tin hiéu tir cdm bién Iwu lvong va cdm
bién nhiét d6 phong dé diéu tiét van gidé va bd sudi tuong ng
(Variable Air Volume (VAV) Systems Operations and Maintenance |
PNNL). HOp c6 quat (fan-powered) sé cé thém quat va motor cung
bé loc (néu hut gié hoi tlr tran), nhung véi loai khéng quat thi khéng
cd cac thanh phan nay (Variable Air Volume (VAV) Systems
Operations and Maintenance | PNNL) — diéu nay gilp cau tao hop
don gian va gon nhe hon.

(Variable Air Volume (VAV) Systems Operations and Maintenance |
PNNL) Hinh 1: So' d6 cdu tao va diéu khién cia mét hép VAV single duct
khéng quat c6 cubn swdi nwdc néng. Khéng khi cédp tir AHU di vao hép
qua cdm bién lwu lwong (F) va van gid diéu khién. B6 diéu khién hdp VAV
nhdn tin hiéu ttr cdm bién nhiét dé phong (T) va cdm bién lvu lvong dé
diéu chinh déng co van gié (diéu tiét lwu lwong) va van nwdc ndng cép
cho cudn suwdi. Khéng khi sau khi qua cuén swoi dwoce dura vao phong qua
miéng gio (diffuser).
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2. Nguyén ly hoat déng ctia hop VAV single duct cé swdi

Hop VAV single duct khéng quat van hanh dua trén viéc diéu chinh lwu
lwong gid cap theo tai nhiét cla khong gian, két hop bat/tat hodc diéu
chinh swdi khi can thiét. Nhin chung, mét hop VAV kiéu nay cé ba ché do
hoat ddng chinh tuong &ng v&i trang thai tai: lam mat, duy tri
(deadband) va suwai (Variable Air Volume (VAV) Systems Operations and
Maintenance | PNNL):

« Ché€ dé lam mat (Cooling mode): Khi nhiét do phong cao hon nhiét
dd cai dat (tdi lanh tang), hép VAV tang cudng cap gié lanh dé ha
nhiét dd phong xuéng. Bo diéu khién s& mé van gid 1én dan (tir mirc
t6i thiéu 1én t6i da d3 dinh) nham tang lvu lwong khong khi lanh tir
AHU vao phong (VAV_System Design: What is your style? |
nailor.com). Trong sudt qua trinh nay, cudn suwdi sé tat (khéng cap
nwdc ndng hodc khéng cap dién vao dién trd) dé khong can tré viéc
lam lanh. Hop VAV loai single duct phu thubc vao luvu lvgng gio tw
AHU — khoéng c6 quat riéng nén luvgng gié cdp hoan toan do quat
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AHU day qua van gid (VAV System Design: What is your style? |
nailor.com). B cdm bién Iwu lvong s& phan hoi dé ddm bao luu
lwong cap dung yéu cau va khdong vuot qud gidi han thiét ké (CFM
max).

« Ché dé duy tri/ddp wng théng gié (Dead-band): Khi nhiét d6
phong dat gan bang nhiét do cai dat (tai lanh gidm thap, phong
khéng yéu cau lam mat thém nhung cling chwa can suwdi), hop VAV
s thu hep van gié dén vj tri lwu luong t6i thiéu d3 dinh (Minimum
flow) (Variable Air Volume (VAV) Systems Operations and
Maintenance | PNNL). Muc dich la duy tri mét lwgng gid téi thiéu
dé€ dam bao thong gid va can bang ap trong phong theo tiéu chuan
(tranh déng hén gié). O ché d6 nay, khong khi lanh vira du dé gilr
phong khéng tdng nhiét trd lai, dong thoi tranh lam phong qua
lanh. Cudn suwdi van tat trong giai doan dead-band. Hop VAV ltc nay
chtl yéu hoat ddng dé gitt lvu lwong gid nén (thudng khoang 20-
30% luu lwgng téi da hodc theo yéu cau gié tuoi téi thiéu).

. Ché dé swdi (Heating mode): Khi nhiét d6 phong xudng thap hon
nhiét d6 cai dat (vi du ban dém hoac mua déng, hoac khu vuec bi
qud lanh do dnh hwdng cda gid lanh), hdp VAV chuyén sang ché do
swdi. Luc nay lvu lwvgng gid thuwong duoc gitt & mire téi thiéu (hodc
mot mic dinh truwdc cho ché dd sudi, thudong bang luu lugng toi
thiéu d& ddm bao c6 du khéng khi lan téa nhiét) nham tranh thdi
qua nhiéu khoéng khi lanh vao phong (VAV System Design: What is
your style? | nailor.com). Déng thoi, cudn sudi dwoc kich hoat: van
nudc ndng bat dau mé cho nwdc néng chay qua cudn, hodc bd dién
tré duoc cap dién. Khong khi mat tir AHU di qua cudn suwdi sé duoc
dun néng lén trudc khivao phong, nhd do tang nhiét d6 phong dan
lén dén nhiét d6 cai dat. BO diéu khién cé thé diéu chinh ty 1é
(modulate) van nuwdc ndng hodc mirc dién trd dé cung cap lvong
nhiét vira dd, trdnh qua nhiét. Khi nhiét do phong dat lai diém cai
dat, cudn swdi sé tat va hé thong quay lai ché do duy tri hodc lam
mat tuy tinh huéng.
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Cdc ché dé trén dién ra tw déng va lién tuc dé giir cho nhiét dé phong én
dinh quanh gid tri cai ddt. Tom lai, wu tién ddu tién cua hép VAV la dung
lvu lvgng gid lanh dé lam mat (vi khéng khi tir AHU dé dworc lam lanh va
khtr @m & ~13°C (What Is a Single-Duct Hydronic Reheat System?)). Chi
khi nao khu vuc qud lanh so vdi cai ddt, hdp mdi giam lvu lvong va bat
swdi dé tranh lam khéng gian bi lanh thém (Variable Air Volume (VAV)
Systems Operations and Maintenance | PNNL). Nho dé, hép VAV single
duct cé swdi ddp trng tét ¢4 hai nhu cGu lam mdt mua hé va swéi dm mua
déng cho tirng khu vurc.

3. Co’ ché diéu khién, tin hiéu va két ndi BMS/thermostat

HOp VAV single duct ¢ sudi sir dung mot hé thong diéu khién tich hop
dé quan ly dong thoi van gié va bd swdi nham duy tri nhiét d6 vung theo
yéu ciu. Co ché diéu khién bao gdbm céc thanh phan va tin hiéu chinh
nhu sau:

. Cdm bién nhiét dé phong (thermostat): M6i vung diéu khién cé
mot cadm bién nhiét dd phong gan trén twdng hodc hoi tran, thudong
goi |a thermostat. CAdm bién nay do nhiét d6 khdng khi trong khong
gian va gli tin hiéu vé b diéu khién hép VAV (Variable Air Volume
(VAV) Systems Operations and Maintenance | PNNL). Nhiét d6
phong do dwoc s& dwoc so sanh véi nhiét do dat (setpoint) dé xdac
dinh ché do (lam mat, gitt, hay sudi).

« Cadm bién lwu lwong va dp sudt: Nhv dd mé ta, cdm bién luu lwong
(théng qua do chénh ap tai dau vao) cung cap thong tin vé luu
lvgng gidé tirc thoi qua hop (Variable Air Volume (VAV) Systems
Operations and Maintenance | PNNL). Pay la dau vao quan trong
dé bd diéu khién diéu chinh chinh xac vij tri van gi6é, dam bao
pressure-independent (4p suat bién thién nhung lwu lvong van
dung yéu cau).

« Bé diéu khién (Controller): B6 diéu khién cé thé |3 loai analog hodc
DDC (Digital Direct Control) tuy theo hé théng. Hién nay phd bién
la cac bd diéu khién DDC vi xr ly gan tai hdp, cé thé do cac hing
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nhu Johnson Controls, Honeywell, Alerton, v.v... cung c3p, hodc
tham chi tich hop san trong actuator (nhw dong VAV-Compact cla
Belimo két hop cam bién, controller va ddng co trong mot thiét bj
(VAV Actuators | VAV system in HVAC | Belimo)). B6 diéu khién
nhan tin hiéu tr cdm bién nhiét d6 phong va cam bién lvu lvong,
sau dé thuc hién thuat toan PID/logic diéu khién dé xuat |énh tdi
cdc co cau chdp hanh. Cu thé:

o Diéu khién van gié (damper actuator): théng thudng 13 tin
hiéu diéu khién tuyén tinh 0-10 VDC hodc 4-20 mA (hoac tin
hiéu ky thuat s6 néu dung mang giao tiép) giti dén déng co
van gid. Pdng co nay xoay truc van dé mé&/ddéng cdnh van dén
gdc can thiét, qua dé diéu chinh lwu lvong khéng khi. B diéu
khién s& tang hodc giam tin hiéu nay dwa trén dé léch nhiét
do phong va lvu lwvgng do duoc, dam bao vira dap &ng tai
lanh/nhiét vira khéng ra ngoai gidi han luu lvgng min/max
cai dat.

o Diéu khién bé swdi (Heating coil):

Déi vdi cudn nurdc néng: bd diéu khién s& xuat tin hiéu
tdi van diéu khién nudc ndng (thudng 1a van 2 ng3 hodc
3 ng3 vdi motor dién). Tin hiéu c6 thé 1a 0-10 VDC
modulating d& mé van ty 1& twong (‘ng nhu cau nhiét,
hodc c6 thé 1a tin hiéu on/off hai vi tri (m& hodc déng
hoan toan) tuy thiét ké. Van nudc nong (vi du van cau
v3i actuator Belimo) sé diéu tiét lwu lwgng nudc ndng
qua cudn, tir d6 thay d6i cdng suat sudi.

- Déi vdi dién trd sudi: bd diéu khién cd thé diéu khién
thong qua ro-le hodc SSR (Solid State Relay) dé déng cat
cdp dién cho cudn dién trd. V4&i loai nhiéu bac,
controller cé thé diéu khién da cap (bat tirng phan dién
tré dé dat cdng suat can thiét) hodc diéu khién on/off
vdi dd rdng xung (time-proportioning) nham tao hiéu
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&ng trong ty diéu khién tuyén tinh. Ngoai ra, mach dién
trd luén cé cac thiét bi an toan doc 1ap (nhu cong tac
dong khi, thermostat an toan) dé ngat dién néu lwu
lwong gié qua thap hodc nhiét d6 qua cao.

« Thudt todn diéu khién: Hop VAV thuwdng dp dung chién lugc diéu
khién wu tién lanh trudc, nhiét sau. Nghia 1a bd diéu khién s& co
gang duy tri nhiét d6 bang cach diéu chinh van gié trudc tién trong
dai min-max. Khi nhiét do vuot qua pham vi trung tinh (deadband)
vé phia lanh, né gidm luu lwvgng xudng min va bat dau cap nhiét.
Nguwoc lai, khi phong néng 1én, né tang lvu lwvgng gid |én t&i max
truwdc khi xem xét tat lanh (thuc té tat lanh do AHU quyét dinh). B
diéu khién s& duy tri mot lwu luvong téi thiéu khi sudi dé tranh ngot
ngat va ddm bao cd trao ddi khdng khi. Péng thdi, nhiéu thiét ké
yéu cau flow proving: chi cho phép bat dién tr& suwdi khi cé xac nhan
du lvu lvgng gid (tranh qua nhiét cudn dién).

. Két néi BMS hodic thermostat déc Idp: Cic hép VAV hién dai
thuong duoc két néi vao hé théng BMS (Building Management
System) qua mang truyén théng (BACnet, Modbus, LonWorks...) dé
giam sat va diéu khién tap trung. B diéu khién VAV khi d6 |a mot
node trong hé théng tda nha, cé thé nhan setpoint tir BMS, glri dir
liéu (nhiét d6, lvu lwgng, trang thai van...) vé may chd trung tam.
Diéu nay cho phép ngudi quan ly tda nha theo ddi va diéu chinh
linh hoat lich hoat dong, ché d6 tiét kiém, hoac phat hién sy co.
Trong trwdng hop don gidn hodc tda nha nhd, hop VAV ciling cd thé
van hanh doc lap véi mot thermostat cuc bd: thermostat trén
tuong s8 truc tiép ndi day dén bd diéu khién/actuator cta hdp. Vi
du, mét s6 hé théng dung thermostat dién tir cap tin hiéu 0-10V
truc tiép dén van gié va diéu khién on/off cuén sudi. DU két ndi
ki6u nao, muc tiéu van la dam bao nhiét do tirng khu vuc dat yéu
cau théng qua phéi hop nhip nhang gitra diéu tiét lvu lvong va cung
cap nhiét.
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. Hdng thiét bi diéu khién: Trén thj trudng cé nhiéu hang cung cap
giai phap diéu khién cho VAV. Ching han, Belimo — mét hdng noi
tiéng vé actuator — cung cap loai VAV-Compact tich hop san cam
bién chénh ap, b diéu khién va ddng co van trong mot thiét bj gan
trén hop VAV (VAV Actuators | VAV system in HVAC | Belimo). Thiét
bi ndy cé6 thé nhan tin hiéu analog hodc tham gia mang
BACnet/Modbus truc tiép, gilp giam céng lap dat va hiéu chinh.
Belimo (va cac hang khac nhu Johnson Controls, Siemens...) cling
cung cap cac van dién tlr, dong co servo rat tin cdy cho viéc diéu
khién luu lvgng nwdc ndng qua cudn sudi, ddm bdo dép &ng nhanh
va chinh xdc yéu cau nhiét dé.

T6m lai, co' ché diéu khién cua hdp VAV single duct cd swdi lo mét hé théng
phaén hoi kin: cdm bién do nhiét d6 va lwu lvgng, bé diéu khién tinh todn,
réi xudt 1énh dén van gié va bo swdi. Nhor @6, moi hép VAV tré thanh mét
don vi diéu tiét vi khi hdu déc lap, cd thé két néi vao hé théng qudn ly toa
nha hodc hoat déng cuc bé dé duy tri méi trudng tién nghi cho tirng
khéng gian.

4. So d6 nguyén ly va trinh tw diéu khién

DPé hiéu rd hon, ta xem trinh ty diéu khién cdia mot hop VAV single duct
khong quat cd sudi thong qua cac budc sau (tham khao hinh 1 & trén va
mo ta cla PNNL (Variable Air Volume (VAV) Systems Operations and
Maintenance | PNNL)):

1. Khi phong cdn lam madt: Thermostat phong phat hién nhiét do cao
hon diém dat > BO diéu khién ra Iénh m& van gid 1&n dan (tang luu
lvong gid lanh tir AHU). Cudn swdi tat hoan toan. Lwu lwgng ting
dén khi nhiét d6 phong bat dau ha va tién vé diém dit hodc cham
gidi han lwu luvgng toi da cai dat.

2. Khi nhiét dé phong dat diém ddt: B6 diéu khién bat dau dong bét
van gi6 dé giam lwu luwgng vé mirc t6i thidu dd théng gid. O khodng
nhiét d6 1an can diém dat nay (vung deadband), hé théng gilt van
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gid @ murc min, dd cap gid tuoi va duy tri nhiét dd 6n dinh. B sudi
ti€p tuc tat.

3. Khi phong tré nén qud lanh (dw lanh, dwéi diém ddt): Thermostat
bdo hiéu nhu ciu suwdi > B6 diéu khién gilr van gié @ murc t6i thiéu
(hodc mot gid tri lwu lwong swdi d3 dat) dé tranh thdi thém khi lanh.
Dong thoi, kich hoat bd sudi: néu cudn nuwdc ndng thi mé van nuéc
néng (theo mot % nhat dinh, cd thé ting dan), néu dién thi bat cic
tang dién trd. Khong khi lanh qua cudn sé dugc hdm néng trudc
khi cap vao phong, gilp tang nhiét d6 phong dan l1én.

4. Khi phong @m lén vé lai diém ddt: BO diéu khién s& tat dan bo sudi
(déng van nudc nong hodc ngat dién trd) khi nhiét do tién gan
setpoint. Néu nhiét d6 tiép tuc tdng cao hon setpoint (do quan tinh
nhiét), hé théng cé thé chuyén lai ché do lam mat: van gié mé trd
lai. Chu trinh lai Iap lai nhu budc 1.

Trong qua trinh trén, bd diéu khién luén gidm sat ca nhiét 6 phong (T)
va lwu lvong gié (F) dé quyét dinh hanh dong. Mot sé diém trong trinh
tu diéu khién thyc té can chd y:

« Luén dam bdo mét lwu lwong gié tdi thiéu khi bét swdi, dé tranh
hién twong thdi khi qua néng cuc bd va dé cé khong khi phan phadi
nhiét déu trong phong. Véi dién tré swdi, tdi quan trong phai cé luu
lwong gié du (thuwdng cé cong tac chénh ap gid dé chi cho phép
dién trd hoat dong khi co gid).

. D0 tré (hysteresis): Hé thong thudng thiét [ap mot khodng tré gitra
ché& dd lanh va swdi dé tranh dao déng qua lai lién tuc (hunting). Vi
du, nhiét d6 phai thap hon setpoint 1°C mdi kich sudi, va cao hon
setpoint 1°C mdi giam lanh, tao khoang trung tinh ~2°C.

« Reset nhiét dé gié cép: Nhiéu hé théng BMS c6 thé thuc hién chién
lvoc supply air temperature reset, tirc la tang nhiét do gié lanh
trung tdm (vi du tlir 13°C 1én 16-18°C) khi da s6 vung déu yéu cau
swdi. Diéu nay gidm chénh léch nhiét can reheat, tiét kiém nang
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lvgng. Tuy nhién, ngay ca khi d6, hop VAV van can kiém soat cuc bd
vi moi khu viue cé thé khac nhau.

Nhuw vay, so d6 nguyén ly diéu khién cho thdy sw phdi hop: nhiét dé phong
tdng —> tdng gio, nhiét dé giam - giam gid + tdng nhiét, giit cho khéng
gian lubén trong khodng tién nghi cai dgt (Variable Air Volume (VAV)
Systems Operations and Maintenance | PNNL). Trinh tv nay duwoc thuc
hién hoan toan tw déng bdi bé diéu khién cua hép VAV, dudi sw gidm sdt
cua hé théng BMS (néu cd).

5. Uu diém va nhwoc diém cta VAV single duct khéng quat cé
suw@'i (so vé@i VAV fan-powered va VAV khong sud'i)

Hop VAV single duct khdng quat ¢ sudi cé nhirng wu nhuoc diém riéng,
dac biét khi so sanh vé&i hai loai thwong gap khac la VAV fan-powered (co
quat) va VAV single duct khong suwai (cooling only). Dudi day la phan tich
so sanh:

So v@i hop VAV fan-powered (c6 quat)
U'u diém cha VAV single duct khdng quat cé swoi:

« Két cdu don gian va chi phi thdp hon: Loai khdng quat cé it thanh
phan hon (khéng c6 quat, ddng co quat, bd loc...), do dé gia thanh
thiét bj ré hon va bdo tri don gian hon (VAV System Design: What
is your style? | nailor.com). Chi phi dau tu ban dau nhin chung thap
hon so v&i hop cé quat (dac biét la loai series) do khéng phai trang
bi motor va hé théng diéu khién quat riéng (VAV System Design:
What is your style? | nailor.com).

« Hoat déng ém di ho'n: Khong cé quat trong hdop déng nghia dé 6n
phat sinh tai hdp rat thap. Diéu nay quan trong cho cac khu vuc yén
tinh (phong lam viéc, phong ngu bénh nhan...). HOp single duct
khéng quat chd yéu tao ra tiéng 6n do khi dong hoc qua van gid,
von da duoc gidm nho thiét ké hép va 16p 16t cach dm. So sanh,
hép cé quat thudng 6n hon do tiéng quat va rung déng motor (VAV
System Design: What is your style? | nailor.com).
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. Tiét kiém dién ndng tai hép: Do khéng cé ddng co quat cuc bd, hdp
VAV khong quat khong tiéu thu dién nang (trir khi co dién trd sudi).
Trong khi d6, hép fan-powered cé quat st dung dién lién tuc (d6i
vdi loai series) hodc dinh ky (loai parallel), gép phan vao tai dién
toa nha (VAV System Design: What is your style? | nailor.com). Pac
biét, loai fan song song (parallel) cé wu diém la quat chi chay khi
sudi thay vi chay lién tuc, nhwng du sao hdp khong quat van khong
ton dién cho quat & moi ché dé.

« Diéu khién don gidn: Khdong quat nghia la bd diéu khién chilo quan
ly van gié va cudn sudi, logic diéu khién don gidn hon so vdi phai
diéu phdi thém téc dd quat hay chuyén ché d6 quat.

Nhwoc diém cua VAV single duct khdng quat cé suwéi:

« Phu thuéc dp sudt va lwu lwong tir AHU: Hop khéng quat can ap
lwe gié tir quat trung tAm (AHU) dé cap dd lvu luvong. Do d6, hé
théng st dung nhiéu hdp single duct sé doi hdi quat AHU cd dp suat
cao hon so véi hé théng dung hdp series (cé quat tdng ap cuc bd)
(VAV System Design: What is your style? | nailor.com) (VAV System
Design: What is your style? | nailor.com). Quat trung tam I&n hon
dan dén tiéu thu dién cao hon va dd 6n 8ng gié cao hon, cling nhw
c6 thé tang ro ri trén duwdng dng do 4p cao (VAV System Design:
What is your style? | nailor.com). Néi cach khac, mdi hdp khong
quat “muon sic” quat téng, nén quat téng phai “gdnh” nhiéu viéc
hon.

« Khd ndng swéi gidi han ho'n fan-powered: /i khdng c6 quat dé hut
khéng khi héi &m trong tran, hép single duct khi swdi chi dua vao
cudn sudi dé ham ndng khdng khi lanh tir AHU (~13°C). Nguoc lai,
hop fan-powered (dac biét loai song song) khi sudi sé dong van gio
lanh vé min va chay quat hat khi trdn (§m ~24°C) tron vao, nho dé
giam nhu cau reheat ddng ké (VAV System Design: What is your
style? | nailor.com). Loai series ludn trén khi hoi cling cé thé tan
dung nhiét thira chia phong. Vi thé, hop khéng quat sé phai dung
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nhiéu nang lvong nhiét hon dé dat cung mic sudi khi so vai hdp
cé quat (do dau vao cla né lanh hon nhiéu). Tuy nhién, néu hé
théng cé reset nhiét do gid cap thi nhuoc diém nay giam bét.

. Khéng hé trg’ lwu théng khéng khi khi tdi thdp: Hop fan-powered
loai series cé quat chay lién tuc, ddm bdo phong luén cé lubng
khéng khi lvu thong (du van gié gan déng). Piéu nay gitp nhiét
phan bd déu va trdnh cdm gidc ngdt ngat. Hop khéng quat khi & lvu
lwong t6i thiéu s& dwa hoan toan vao lwgng gié nhé tir AHU, cd thé
lam mét s6 khu vye trong phong kém déu nhiét. Fan-powered song
song khi sudi cling tao ludng tuadn hoan khéng khi trong phong tét
hon. Tat nhién, nhwoc diém nay khéng 1dn néu thiét ké miéng gié
hop ly va cé gié tuoi tdi thiéu.

« D6 chinh xdc kiém sodt nhiét dé kém hon trong mét sé trwdng
hop: Hop series cé thé tinh chinh nhiét dd bang cach thay déi ty 1é
tron gidé hoi dm ngay ca khi chua can bat cudn sudi (chi can tang
quat hut hoi dé sudi bang nhiét dw) (VAV System Design: What is
your style? | nailor.com). Ho6p khdng quat thi budc phai bat cudn
suwdi khi can tang nhiét, dan dén bat/tat nhiét do rd rang hon. Du
rang bo suwdi modulating cé thé diéu khién tron tru, nhwng su linh
hoat diéu tiét nhiét d6 cta fan-powered (dac biét series) nhinh hon
trong viéc bu nhirng chénh léch nhd ma chuwa can dung dén nhiét
bé sung (VAV System Design: What is your style? | nailor.com).

Téng hop lai, VAV khéng quat cd swdi thich hop cho sw don gidn, chi phi
va dé 6n thdp; con VAV fan-powered phiu hop hon néu wu tién hiéu quad
ndng lwong nhiét va lwu théng khéng khi tai ché, chép nhdn chi phi va
bdo tri cao hon. Trong thuc té thiét ké, thuong khu vure ria ngodi dung
hép fan-powered (d€ swdi hiéu qud) va khu vuc bén trong ding hép
khéng quat (chi cGn lom mat) (VAV System Design: What is your style? |
nailor.com) (VAV System Design: What is your style? | nailor.com), két
hop wu diém clta ca hai.
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So v@i hdp VAV single duct khong cé swdi (loai chi lam lanh)
U'u diém ctia hdp VAV cé swédi so v&i loai khdng swéi:

. Diéu tiét nhiét dé linh hoat quanh ndm: R3 rang, hop co tich hop
cudn sudi cé khad nang dap rng cd nhu cau lam mat mua hé 1an sudi
am mua doéng, hodc bat ky khi nao khéng gian bi lanh dudi nhiét do
dat. Trong khi d6, hdp VAV khdng swdi chi cé thé diéu chinh gidm
lwu lvgng lanh khi phong qua lanh, chi khéng thé tu tang nhiét do
khong khi [én. Nho cudn sudi, vung dugc diéu khién s& dwoc duy
tri 6n dinh nhiét d& quanh ndm, trdnh tinh trang mua déng bi lanh
vi chi cé gid lanh tir AHU. Dac biét & vung bién cd kinh hodc khu vyc
tai lanh thap, kha nang sudi gitp duy tri tién nghi nhiét cho nguoi
str dung.

« Trdnh hién twong “qud lanh” do gié twoi mua déng: V&i hé théng
khong cé tai sudi, vao mua déng néu AHU van cung cap mot lugng
gié lanh (du d3 tat lanh va chi chay quat thong gid), phong & ria
ngoai cd thé bj théi khdng khi lanh va tré nén qua lanh. Hop VAV cé
sudi s& ting nhiét do gid cap |én mirc dé chiu, ngdn ngira sy giam
nhiét d6 ngoai y mudn & cac khu vuc nay.

. Ddp rng tiéu chudn méi trwdrng va strc khée: Trong moét s moi
trudng nhu bénh vién, phong thi nghiém, yéu cau kiém soat nhiét
d6/dd am rat nghiém ngat. Hop VAV cé suwdi cho phép gilt nhiét do
chinh xac trong dai hep bang cach sudi lai khong khi néu can, gitp
tuan th( cac tiéu chuan (vi du phong bénh khéng dugc qua lanh
dudi ngudng cho phép). Néu chi cé VAV khdng sudi, khi tai lanh
thap va gié twoi téi thiéu van nhiéu, nhiét d6 phong cé thé xudng
dwdi mirc yéu cau ma khong cach gi ting 1én trir phi tat quat — diéu
nay vi pham yéu cau théng gio.

« Pham vi &tng dung réng hon: Hop khong sudi hau nhu chi phu hop
vdi khu vee ndi that (khéng cd tai swdi) hodc khi hdu nédng quanh
ndm. Trong khi d6, hop cé suwdi dung tot cho ca ngoai that 1an ndi
that, tir van phong, |&p hoc, dén bénh vién, khach san... bat ké khi
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hau cé mua dong lanh hay khéng. Tinh da dung ctia hop cé swdi cao
hon, gidm nhu cdu pha tron loai thiét bi.

Nhuwoc diém cta hdp VAV cé sudi so vdi loai khong suwéi:

« Chi phi déu tw va vén hanh cao hon: Thém cudn suwdi (dac biét 1a
cudn dién) sé lam ting chi phi thiét bi va I3p dit (dwdng dng nuéc
néng, day dién, cong suat dién). Van hanh cudn sudi cling tiéu tén
nang luong (nhién liéu cho néi hoi hodc dién nang cho dién trd).
Trong khi hop khong sudi khdng phat sinh phan tiéu hao nay — toan
bé sudi dm (néu can) phai do hé théng khac ddm nhiém hodc khéng
cd. Noi cach khac, hop khong sudi tiét kiém ndng lvong hon néu
tda nha khéng can sudi cuc bo.

« Phurc tap hon vé kiém sodt va béo tri: Hop c6 swdi doi hdi thém
thiét bj diéu khién (van nudc ndng, day dién, cdm bién an toan...),
lam hé théng phirc tap hon mét chat so véi hép don thuan chi ¢
van gio. Viéc bao tri dinh ky cling can kiém tra cudn swdi: vé sinh
bé mat trao ddi nhiét, kiém tra rd ri nuwdc, dam bao dién trd va cam
bién qua nhiét hoat déng tot, v.v.

. Nguy co’ qud nhiét hodic médt kiém sodt néu 16i: NEu khau diéu
khién swdi gap truc trac (vi du van nudc ndng ket mé, dién trd
khong ngat khi can), phong cé thé bi qua ndng, gy kho chiu hodc
l3ng phi. Hop khong sudi khdng co rhi ro nay (t6i nhat chi la phong
lanh hon mong mudn, dé phat hién khi nguwdi dung kéu lanh).

« Cdn ngudn cdp dich vu phu: Hop cé sudi nuwdc ndng yéu cau mang
lwdi cap nudc ndng tdi tirng hdp, phirc tap hé théng 6ng. HOp dién
trd swdi yéu cau ngudn dién cong suat cao téi moi hdp (thuwong
dién 3 pha cho dién tré 1&n), doi héi tinh toan tai dién tdoa nha. Néu
tranh nhirtng hé thdng phu nay, ch( dau tu cé thé chon gidi phap
khdng sudi dé& don gian hda, nhung danh d6i bang su linh hoat
kiém soat nhiét do.
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Twu trung, hdp VAV single duct cé swdi dem lai khd ndng diéu khién vi khi
héu vuot tréi va thodi mdi hon, nhét la trong cdc céng trinh doi hdi chét
lwong moi trrong cao hodc khi hGu cé mua lanh. Nguoc lai, hop VAV
khéng swdi phu hop khi wu tién don gidn, chi phi thdp va khi téi swéi
khéng ddng ké (vi du viing ndi thét hodc khi hGu néng). Thuc té thiét ké
hién nay cho thdy ngay ca viing néi that déi khi ciing trang bi swéi dé bu
viéc qud lanh do gié tuwoi téi thiéu trong khéng gian it tdi nhiét (VAV
System Design: What is your style? | nailor.com), do xu hu'dng cdch nhiét
va tiét kiém ndng lwong khién téi bén trong giam.

6. Ung dung thuc té trong cong trinh

HOp VAV single duct khong quat cé tich hop swdi duoc st dung rong rai
trong cac hé thong diéu hoa khdng khi trung tdm, déc biét cho nhirng toa
nha thwong mai, van phong, bénh vién, truong hoc noi yéu cau diéu
chinh nhiét d6 theo tirng khu vue (zone) mot cach linh hoat. Mét s6 &ng
dung tiéu biéu va lgi ich cla loai hdp VAV nay:

« Khu vuc vung bién (perimeter zones): Day la (rng dung quan trong
nhat. Vung bién (sat twdng ngoai, ctra kinh) thwdng ¢é tai lanh cao
vao mua hé (do nang néng) nhuwng lai tai nhiét am (mat nhiét) vao
mua dong. S dung hdp VAV cé sudi cho cac khu vure nay cho phép
cung cap du lanh khi can va bu nhiét swdi &m cuc bd vao mua déng.
Vi du, trong mét tda nha van phong cao tang, cdc phong sat mat
kinh s& dung VAV c6 cudn suwdi dé dam bao nhan vién ngbi gan ctra
kinh khong bi lanh vao mua dong (What Is a Single-Duct Hydronic
Reheat System?). Vao mua he, cung nhirng hop dé sé modulate gio
lanh dé& chéng ndng. Gidi phdp nay hiéu qua hon so vdi viéc dung
hé théng sudi toan b vi chi sudi noi can va dung murc can thiét.

« Khu vure nédi thét (interior zones) cé tdi bién thién: Khu vuc trung
tdm toa nha thuwong chi can lam mat, nhwng do hién nay tai bén
trong (thiét bi, nguwdi) c6 xu hudng gidm nhd hiéu qua ndng lvong
cao, da xuat hién truong hop ngay ca ndi that cling bi qua lanh vdi
lwong gid twoi toi thiéu (VAV System Design: What is your style? |
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nailor.com). Do d4, nhiéu thiét k& bat dau trang bi ca cudn sudi cho
mot s& hop VAV ndi that dé duy tri nhiét d6 thodi mai khi phong it
ngudi hodc thiét bi. Thw vién, rap hat, phong hop 1&n... khi ¢d it
ngudi, nhiét do cé thé xudng thap; hdp VAV cé sudi s& dam nhan
viéc gilr nhiét dd khéng giam qua mirc bang cach giam gié va sudi
nhe lai khong khi.

« Vdn phong va khéng gian lam viéc mé:: Hé thong VAV single duct
c6 swdi rat phd bién trong cao 8¢ vin phong. Mbi phong hoac khu
vuc modul déu I3p mot hop VAV dé nhan vién cé thé diéu chinh
nhiét doé riéng (thong qua thermostat) (What Is a Single-Duct
Hydronic Reheat System?). Cac phong hop, khu vyc lam viéc mé
theo huwdng khac nhau trong cung mot tang cé thé dong thoi ¢
ngudi can lam mat, ngudi can swdi. Hop VAV cd sudi cho phép giai
quyét tinh huéng nay dé dang — vung nang nhiéu thi m& van gio,
vung ram mat thi déng b&t gid va sudi lén. Tinh cd nhan héa va linh
hoat theo vung la wu diém |&n trong méi trwdng van phong (What
Is a Single-Duct Hydronic Reheat System?).

« Bénh vién va co’ s& chdm soc strc khée: Bénh vién doi hdi kiém sodt
nhiét 4m rat chat ché theo tirng phong — phong md can lanh hon,
phong bénh nhan can &m 4p dé chiu, phong xét nghiém lai ¢ yéu
cau riéng. Hop VAV cd sudi (dac biét loai dung nwdc ndng dé khong
lam khé khéng khi) duoc s dung nhiéu dé ddp rng cac yéu cau
nay (What Is a Single-Duct Hydronic Reheat System?). Chang han,
ban ngay phong bénh cé thé can lanh dé bénh nhan thodi mai,
nhung dém lanh thi hép VAV s& ty déng swdi nhe dé gilr phong
khéng qua lanh. Hon nita, bénh vién can tranh qua nhiét do hay
qud am vi anh hudng dén thiét bj y té va vi sinh — VAV véi reheat
gilp can bang t&t (gié lanh d3 khir am, sau d6 reheat nang nhiét do
t&i mirc mong mudn ma do 4m van thap).

. Trwong hoc, phong hoc, héi trworng: Cac khong gian nay cé mat do
ngudi thay déi nhiéu (I&p hoc khi day ngudi, khi vang, hoi trwdng
lic déng kin, lGc tréng). HOp VAV cé sudi cho phép duy tri nhiét do
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6n dinh bat ké s6 ngudi thay ddi (What Is a Single-Duct Hydronic
Reheat System?). Vi du, mét I&p hoc budi sdng nang cd thé can lanh
nhiéu, nhung budi chiéu it ngwdi va trdi mat cd thé can sudi chat
dé sinh vién thodi mai. VAV reheat ddp (rng nhanh cac kich ban nay.
Ngoai ra, yéu cau théng gio tuoi trong 1&p hoc cling duwgc dam bao
qua lwu lwgng t6i thiéu, tranh ngdt ngat (What Is a Single-Duct
Hydronic Reheat System?).

« Phong thi nghiém, phong mdy chu, co’ s& nghién ctru: Nhirng noi
nay doi khi cé thiét bj tda nhiét I&n nhwng cling cé ldc tai lanh gidm
(thi€t bi tat hodc ché& dd ch®). Mot s6 phong thi nghiém doi hoi
nhiét d6 phai 6n dinh cho thi nghiém chinh xac. VAV cé sudi cé thé
cung cap kha ndng kiém soat nhiét dd rat chinh xac bang cach vi
chinh ca lanh 13n nhiét theo nhu cau (What Is a Single-Duct
Hydronic Reheat System?). Thém nita, nhiéu phong lab can duy tri
ap suat dwong/am bang lvu lugng gié — hdp VAV sé quan ly lvu
lwong dé va sudi lai néu can.

« Cbng trinh céng cdéng, trung tam thwong mai: Cac toa nha chinh
pha, trung tam hoi nghi, san bay, cira hang ban 1é |on... thuong st
dung VAV dé t8i wu nang luvong va tién nghi. Hop VAV single duct
c6 swdi dwoc bé tri cho cac khu viee can can bang gitra hiéu qua va
thodi mai nhiét — vi du sanh 16n cé clra kinh (can swdi khu gan cira
vao mua doéng), khu van phong trong san bay, phong VIP, v.v. Viéc
dung loai hép nay cho phép thiét ké linh hoat: cing mot hé AHU,
cd zone sudi, zone chi lam mat, dap &ng da dang nhu cau ma van
tiét kiém nang luvong so vdi hé CAV truyén thong (What Is a Single-
Duct Hydronic Reheat System?).

Téom lai, hép VAV single duct khéng quat co swdi duoc wa chubng trong
rét nhiéu loai céng trinh nho khd ndng diéu khién zonning linh hoat, dém
bdo tién nghi nhiét dé, théng gioé theo tirng khu vuc va téi wu héa hiéu
qua ndng luong. Theo Price Industries, déy Id mét trong nhitng hé théng
HVAC phé bién nhét & Bdc My do cdn béng duoc giifa hiéu qud, kiém sodt
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viing va tinh linh hoat trong thiét k& (What Is a Single-Duct Hydronic
Reheat System?) (What Is a Single-Duct Hydronic Reheat System?).

7. Tai liéu ky thuat tir cac hang (Titus, Price, Belimo) va tham
khao

Nhiéu hang san xuat thiét bi HVAC d3 phat trién cac dong san pham hop
VAV single duct cé suwdi va cac phu kién/thiét bj diéu khién lién quan.
Dudi day la mét so tai liéu va théng tin tir cdc hang uy tin, dwoc chon loc
va dién giai:

« Titus HVAC: Titus cung cap nhiéu model hdp VAV single duct, nhw
dong ESV/DESV (Digital Single Duct). Theo tai liéu Titus, hop single
duct 13 nén tang cho hé théng VAV, thuc hién chirc ndng co ban la
diéu tiét lwu lwong gié dén vung theo nhu cau nhiét ( DESV ). Titus
co tuy chon tich hgp ca cudn dién trd swdi ngay trong hdp VAV loai
single duct hoac fan-powered ([ Electric Heat ](https://www.titus-
hvac.com/Products/Accessories/Electric. Ngoai ra, Titus cling co
cac tai lieu hudng dan dau néi diéu khién, so d6 wiring cho
thermostat, v.v., giup ki sw dé dang tich hop hop VAV vao hé théng
BMS.

« Price Industries: Price 1a hang ndi tiéng vdi cac thiét bi khuéch tan
va terminal units. Theo blog ki thuat cha Price (The Science of
Comfort), hé théng VAV single-duct v&i tai nhiét bang nwdc néng la
mot trong nhitng hé thdng HVAC thuvong mai phd bién nhat & Bac
MYV vi cung cdp dong thoi heating, cooling va thong gié hiéu qua
(What Is a Single-Duct Hydronic Reheat System?). Price nhan manh
uwu diém cha hé théng nay trong viéc diéu khién vung linh hoat, can
bang gilta hiéu qua ndng lwong va tién nghi cho cac khdng gian nhu
van phong, bénh vién, trwong hoc, phong lab (What Is a Single-Duct
Hydronic Reheat System?). Price Industries cung cip cdc dong
terminal unit nhw SDV (Single Duct VAV) cé thé di kém cudn nudc
néng 1-2 hang hodc dién tr& nhiéu cip tuy chon. Cac tai liéu ky
thudt cla Price thwong bao gdbm catalog théng sé luu luwong, ap
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suat, do on cling nhw huwdng dan thiét ké hé théng. Vi du, blog Price
c6 duwa ra so d6 nguyén ly hé théng VAV reheat vdi cdc thanh phan
AHU, VAV box va ndi hoi, minh hoa rat rd rang (Hinh 1 & trén) vé
cach hé théng hoat dong déng bd (What Is a Single-Duct Hydronic
Reheat System?) (What Is a Single-Duct Hydronic Reheat System?).

« Belimo: La hang hang dau vé co ciu chap hanh va van diéu khién.
Belimo khong tryc tiép san xuat hop VAV nhung cdc san pham cua
ho hau nhu c6 mat trong moi hé VAV hién dai. Pang chu vy, Belimo
c6 dong VAV-Compact — mot bd truyén ddng van gid tich hop san
cam bién luu lwvgng va bé diéu khién PID bén trong (VAV Actuators
| VAV system in HVAC | Belimo). Thiét bj nay I3p trén than van gié
cta hdp, cho phép diéu khién lvu lwong chinh xac (dp suat doc lap)
va c6 thé ndi mang BMS qua cac giao thirc BACnet, Modbus, KNX...
(VAV Actuators | VAV system in HVAC | Belimo). Nhiéu hép VAV cla
cac hang (Titus, Price, Nailor...) thwdng 13p san bo Belimo VAV nay
dé gidm thoi gian can chinh. B&n canh dé, van nuédc néng Belimo
(globe valve hodc ball valve cé dong co dién) duoc sir dung rong rai
dé diéu tiét dong nwdc qua cudn sudi — Belimo cd cic van tuyén
tinh d6 chinh xac cao, ddm bao lwvgng nudc cdp dung vdi tin hiéu
diéu khién, gitp khéng ché nhiét do rat muwot cho vung. Belimo
cling cung cap cac cam bién nhiét do, chénh 4p, nhwng ndi bat nhat
van |a cac actuator tin cdy, tudi tho cao cho HVAC.

« Johnson Controls, Trane, Carrier (OEM): Cac hing nay cung cap ca
hé théng diéu hoa va cling san xuat terminal unit. Thi du, Johnson
Controls c6 model TSS & TSL single duct VAV v&i tuy chon gan san
cudn swoi nudc nong hodc dién trd tai nha may (Variable Air
Volume (VAV) Systems Operations and Maintenance | PNNL). Hang
nay cling cé hudng dan van hanh, trong d6 mé ta: “Pon vi co bén
gém vé kim logi va van gié diéu tiét lwu lwong vao viang chiém
dung... ¢6 thé ddt hang kém cudn nwdc néng hodc dién trd dién.
Cdc don vi reheat nay chu yéu ding dé gia nhiét lai khéng khi cdp
khi tai trong phong giam” (). Trane (VariTrane) va Carrier (Air
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Terminal) cling cé cdc dong VAV tuong tyw vdi cac cai tién vé giam
ro ri, giam 6n. Cac tai liéu cha ho thuong néu bat kha nang diéu
khién chinh xac, d6 kin cao, hiéu suat 4m hoc tét cda hop VAV thé
hé ma&i, déng thoi cung cap cac so d6 dau néi BMS, bang lva chon
kich c& rat chi tiét dé ky su thiét k& dé dang tich hop.

« Nailor Industries: Nailor san xuat ca hép VAV single duct va fan-
powered. M6t bai viét cia hang vé thiét k& hé VAV d3 so sadnh cac
kiu hép va chi ra vu nhwoc diém tirng loai (VAV System Design:
What is your style? | nailor.com) (VAV System Design: What is your
style? | nailor.com). Nailor cling cung cap hinh anh truc quan cla
h6p single duct v&i cudn dién trd (xem Hinh 2 dwdi day). Hang nay
c6 cac model nhu 30R (single duct, Reheat) va 35X (series fan-
powered), kém tly chon tiéu 4m, san bd diéu khién. Tai liéu cla
Nailor nhan manh viéc chon kiéu hop phu hop cd thé tiét kiém nang
lwong 1én dén 20-30% cho toa nha tuy khi hu va ché dé van hanh
(VAV System Design: What is your style? | nailor.com) (VAV System
Design: What is your style? | nailor.com).

(VAV System Design: What is your style? | nailor.com) Hinh 2: Vi du vé hai
loai hép VAV c6 swoi cua Nailor. Bén trdi la hép VAV fan-powered song
song vdi quat va cudén nwdc nong (thdy quat ly tdm mau den va éng néi
nuwdc néng bang ddng). Bén phdi la hép single duct khéng quat vdi cudn
dién tro swoi (cdc dién tro 10 xo kem lwdi bao vé o cura ra) (VAV System
Design: _What _is your style? | nailor.com) ([ Electric Heat
J(https://www.titus-hvac.com/Products/Accessories/Electric
Heat#:~:text=Integral%20electric%20coils%20are%20available,duct%20
and%20fan%20powered%20terminals)). Ca hai déu cé van gié tron & dau
vao va vo boc cdch nhiét.

Tai liéu tham khao: D& nghién clu sdu hon, ban cé thé tham khao cac
nguodn sau (tiéng Anh) d3 trich dan trong phan tich trén: huéng dan O&M
cla PNNL vé hé VAV (Variable Air Volume (VAV) Systems Operations and
Maintenance | PNNL) (Variable Air Volume (VAV) Systems Operations
and Maintenance | PNNL), blog Price Industries vé hé single-duct VAV
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reheat (What Is a Single-Duct Hydronic Reheat System?) (What Is a
Single-Duct Hydronic Reheat System?), bai viét k{ thuat cda Nailor vé so
sanh cac kiéu VAV (VAV System Design: What is your style? | nailor.com)
(VAV System Design: What is your style? | nailor.com), cung cac catalog
san pham cua Titus, Johnson Controls, Trane... Nhitng tai liéu nay cung
cap ca nén tang ly thuyét va dit liéu k§ thuat cu thé, giup hiéu rd hon vé
thiét ké va van hanh hdp VAV single duct cé swdi trong thuec té.

Cau Hoi Trac Nghiém Ngan

1. M6 ta ciu tao co ban ciia mét hdp VAV single duct khéng quat cé
swdi. Néu it nhat ba thanh phan chinh va chirc ndng cta chuing.

2. Giai thich nguyén ly hoat dong cta hdp VAV single duct khéng quat
cé swdi trong ché dd lam mat. Diéu gi xay ra véi van gio va bd sudi?

3. Ché d6 "deadband" (duy tri/dap (rng théng gid) cia hdp VAV single
duct khong quat cé swdi nham muc dich gi? Luu lwgng gié & ché do
nay thuwong la bao nhiéu?

4. Khinhiét do phong xudng thap hon nhiét d6 cai dat, hdp VAV single
duct khdng quat ¢ sudi hoat ddng nhu thé ndo dé tdng nhiét d6?

5. Néu hai loai cudn suwdi chinh duoc tich hop trong hdp VAV single
duct khéng quat cé sudi va ngudn nang lwgng twong &ng cla
chung.

6. Bo diéu khién cta hdp VAV single duct khéng quat cé suwdi nhan tin
hiéu tir nhirtng cdm bién nao? Cac tin hiéu nay duwoc st dung dé [am
gi?

7. So sanh moét vu diém va mdt nhuoc diém cha hdp VAV single duct
khong quat co sudi so véi hdp VAV fan-powered (c6 quat).

8. So sanh mét wu diém cta hdp VAV single duct cé sudi so véi hop
VAV single duct khong cé sudi (chi lam lanh).
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Trong nhitng khu virc nao cda toa nha thi viéc s dung hop VAV
single duct khdong quat cé swdi ddc biét hiru ich? Cho mot vi du cu
thé.

Cac hang nhu Belimo ddéng vai tro gi trong hé théng hép VAV
single duct khéng quat c6 sudi, mac du ho khéng truc ti€p sdn xuat
loai hdp nay?

Dap An Cau Héi Trac Nghiém Ngan

1.

Hop VAV single duct khéng quat cé sudi bao gom vé hdp kim loai,
van diéu tiét lvu lvong gid & dau vao dé thay ddi lwong gid cap, va
bé swdi tich hop (cudn nwdc ndng hodc dién tré) & dau ra dé lam
néng khong khi khi can. Cam bién lvu lwong gié thudong duoc lap &
dau vao dé do luu lwgng thuc té.

. Trong ché& d6 lam mat, khi nhiét d6 phong cao hon cai dat, bd diéu

khién s& mé& van gi6é I&n hon dé ting luu luong gid lanh tir AHU vao
phong. LUc nay, bd swdi s& tat hoan toan dé khong can trd qud trinh
lam mat.

. Ché& do "deadband" nham duy tri mét lugng gid tdi thiéu (thuong

20-30% luu lwgng toi da) dé dam bao théng gié va can bang ap suat
trong phong khi khong cé nhu cau lam mat hodc sudi am dang ké.
Cudn swdi van tat & ché do nay.

. Khi phong qua lanh, hép VAV sé gitt van gié & murc luu lwong toi

thiéu (dé tranh thdi thém khi lanh) va kich hoat bé sudi (bat cudn
nwdc ndng hodc dién trd) dé lam ndng khdng khi trudce khi cap vao
phong, tir do tang nhiét d6 phong.

. Hai loai cudn sudi chinh la cuén nudc néng (str dung nwdc nong tw

néi hoi hodc bom nhiét) va dién trd swdi (sir dung dién nang).

. B6 diéu khién nhan tin hiéu tlr cdm bién nhiét d6 phong

(thermostat) dé xac dinh nhu cau lam mat hodc sudi am, va tir cam
bién lvu lwong gié dé diéu chinh van gié sao cho luu luvong cap
dung theo yéu cau va ddc 1ap véi dp suat duong éng.
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7. Mot wu diém la két cdu don gidn va chi phi thap hon do khoéng cé
quat va cdc thanh phan lién quan. Mot nhuoc diém 13 phu thudc
vao ap sult va luvu lwong gié tir AHU, doi hdi quat trung tdm cé ap
suat cao hon.

8. Mét wu diém la khd ndng diéu tiét nhiét do linh hoat quanh ndm,
dap ng cd nhu cdu l[am mat va swdi am, dac biét hitru ich trong
mua dong hoac khi khéng gian bi qua lanh.

9. HOp VAV single duct khong quat co swdi dac biét hiru ich & khu vuc
vung bién (sat twong ngoai, ctra kinh) cta toa nha. Vi duy, trong mot
van phong sat mat kinh, hop VAV cé suai giup bu nhiét vao mua
ddng dé nhan vién khéng bi lanh.

10. Belimo la nha cung cap cac co cau chap hanh (actuator) cho
van gié va van diéu khién nudc ndng, cling nhu cac bod diéu khién
VAV tich hgp (VAV-Compact) dugce sir dung rong rai trong hé théng
hép VAV cla nhiéu nha san xuat khac.

Cau Héi Luin (Khéng Can Tra L&)

1. Phan tich chi tiét cac yéu t& can can nhac khi lwa chon gitra hdp VAV
single duct khong quat co sudi va hop VAV fan-powered cho mot
du an cu thé (vi du: tda nha van phong cao tang & vung khi hiu cé
ca mua hé néng va mua déng lanh).

2. Danh gid vai tro cla hé théng diéu khién va céc giao thirc két néi
BMS (Building Management System) déi va&i hiéu qua van hanh va
quan ly nang lvong cdia hé théng HVAC st dung hép VAV single duct
cé suoi.

3. Thao luan vé tdm quan trong cua viéc tich hop bd swdi trong hop
VAV single duct khéng quat doi véi viéc ddm bao tién nghi nhiét va
dap &ng cac tiéu chudn méi trudng va sirc khde trong céc loai cdng
trinh khac nhau (vi du: bénh vién, trudng hoc).

4. So sanh hiéu qua nang lugng va chi phi van hanh gitra hé thong
HVAC st dung hdp VAV single duct cé swdi bang cuén nwdc néng
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va hé théng st dung dién tré swdi. Nhirng yéu té nao dnh hudng
dén sy lwa chon gilra hai loai nay?

5. Dwa trén cac tai liéu tham khdo tlr cac hang san xuét (Titus, Price,

Belimo, Nailor), hdy trinh bay nhi*rng xu hudng phat trién va cai tién
md&i nhat trong cong nghé hdp VAV single duct cé sudi.

Bang Chu Giai Thuat Ngir

AHU (Air Handling Unit): Thiét bi x{r ly khong khi trung tam, thuc
hién cac chirc ndng nhu loc, lam lanh/swdi am, va khir &m/tao 4m
cho khéng khi trwdc khi cap vao khdng gian.

VAV (Variable Air Volume): Hé théng diéu hoa khdéng khi thay déi
lwu lwgng gid, trong do6 luru luong gidé cap vao tirng khu vwe duoc
diéu chinh theo tai nhiét.

VAV Box (Hép VAV): Thiét bi dau cudi trong hé théng VAV, cé chirc
nang diéu tiét lvu lwvong gid cap vao mot vung diéu hoa cu thé.
Single Duct: Loai hdp VAV chi cé mét clra gid cdp duy nhét.
Damper (Van diéu tiét lwu lwong gié): Canh van bén trong hdp VAV
c6 thé xoay dé thay déi tiét dién dong khi, tir d6 diéu chinh luu
lvgng gid di qua.

Actuator (Bd truyén déng van gid): Thiét bj co dién duoc diéu
khién b&i bo diéu khién VAV, c6 chirc ndng xoay truc van gié dé
déng/mao van.

Flow Sensor (Cdm bién lwu lwong gid): Thiét bi do van téc hodc ap
suat cha dong khi dé xac dinh lwu lwvgng gié thuc t& qua hdp VAV.
Heating Coil (Cudn swé&i): Bo trao d6i nhiét tich hop trong hép VAV
dé lam ndng khdng khi, c6 thé la cudn nudc néng hodc dién trd
Suoi.

Thermostat (Cdm bién nhiét dd phong): Thiét bj do nhiét d6 khéng
khi trong khdng gian diéu hoa va glri tin hiéu vé bd diéu khién VAV.
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« Controller (B6 diéu khién VAV): B6 phan dién tir (analog hodc DDC)
nhan tin hiéu tlr cdc cdm bién va diéu khién van gid va b swdi dé
duy tri nhiét do cai dat.

. DDC (Digital Direct Control): Hé th&ng diéu khién truc ti€p bang ky
thuat s6, thwong sir dung bo vi xir ly.

« BMS (Building Management System): Hé thong quan ly tda nha,
cho phép gidm sat va diéu khién céc hé théng k§ thuat cha toa nha,
bao gbm cad HVAC.

. BACnet, Modbus, LonWorks: Cac giao thirc truyén thong phé bién
duoc st dung dé két ndi cac thiét bi HVAC vao hé théng BMS.

. Deadband (Vung chét/Vung trung hoa): Khoang nhiét d6é xung
quanh diém cai dat ma hé théng khéng thyc hién ca chirc nang lam
mat 1an sudi am.

« Minimum Flow (Lwu lwong téi thiéu): Lwong gid t6i thiéu duoc
duy tri cap vao khong gian dé dam bao thong gié va can bang ap
suat.

« Maximum Flow (Luru lwgng tdi da): Luwong gid |dn nhat ma hop
VAV c6 thé cap vao khéng gian khi cé nhu cau lam mat cao nhat.

« Reheat (Tai swéi): Qua trinh lam ndng lai khéng khi d3 duoc lam
lanh va khir &m b&i AHU.

. Fan-Powered VAV Box (Hop VAV c6 quat): Loai hdop VAV co tich hop
thém mot quat cuc bd dé hd tro cap gié hodc hut gid hoi.

. Series Fan-Powered VAV Box: Loai hdp VAV c6 quat ddt noi ti€p vdi
dong gid cap tir AHU, quat chay lién tuc.

. Parallel Fan-Powered VAV Box: Loai h6p VAV c6 quat dat song song
v3i dong gid cdp tir AHU, quat thudng chi chay khi can suwdi.

. Supply Air Temperature Reset: Chién luvgc diéu khién cia BMS
nham diéu chinh nhiét do gié cap tir AHU dwa trén nhu cau cla cac
vung diéu hoa.
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« UL/ETL Listing: Chirng nhan an toan san pham dwoc cap bdi cac té
chirc Underwriters Laboratories (UL) hodc Intertek (ETL).

« PID Control: Thuat todn diéu khién Proportional-Integral-
Derivative, duoc sir dung dé diéu chinh van gié va bd sudi mét cich
chinh xac.

« Flow Proving: Co ché xac nhan c6 dd lwu lvgng gid qua hdp trudc
khi cho phép bd dién tré sudi hoat dong, nham dam bao an toan.

« Modulating Control: Diéu khién theo ty 18, trong dé tin hiéu diéu
khién cé thé thay ddi lién tuc trong mot pham vi nhat dinh (vi du 0-
10VDC) dé diéu chinh mirc dd hoat déng cla thiét bi (vi du d6 m&
van nudc nong).

. On/Off Control: Diéu khién bat/tat don gian.

. Time-Proportioning Control: Phuong phap diéu khién bat/tat theo
chu ky thoi gian dé tao ra hiéu &ng diéu khién theo ty I&.

. Hysteresis (D6 tré): Khoang chénh l&ch gitra diém kich hoat va diém
ngat cla mot thiét bi dieu khién, nham tranh dao dong lién tuc.
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