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SACH TRANG

VE VAV BOX QUAT SONG SONG / NOI TIEP CO SU Ol

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 nang, tac (‘h,mg, su giong va khac nhau, pham vi
ung dung cua san pham. Khong nham muc dich nao khac.
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Lo gidi thiéu:

Tai liéu nay cung cap théng tin chi tiét vé hdp VAV fan-powered
(Variable Air Volume) c6 quat hé trg, bao gdm cau tao va nguyén ly
hoat dong cda hai loai chinh la song song (parallel) va ndi tiép
(series) . Ca hai loai déu diéu chinh lwu lvgng gid cap theo nhu cau
tai lanh/nhiét va s&r dung quat dé tuan hoan gié va ho tro swdi:

=

=
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Nguyén ly hoat dong co ban:

Diém khac biét chinh:

Phuong thirc diéu khién tich hop:

Cau tao chi tiét cac bd phan chinh:

So sanh ciu tao giita loai song song va ndi tiép:

So d6 nguyén ly két noi:

So sanh wu nhuoc diém gitra cdu hinh song song va ndi tiép
Cac cau hoi thuong gap

C4u hdi trac nghiém va cau tra |oi

Cau hdi thdo luan

. Cac thuat ngir tén goi ti€éng Anh va tiéng Viét
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VAV Box Fan-Powered (Quat Song song
& Noi tiép) — Céau tao va Diéu khién

1. Nguyén ly hoat déng ctua hép VAV fan-powered (song song vs ndi tiép)

Hdp VAV fan-powered la loai hép diéu tiét gié (VAV — Variable Air Volume)
c6 tich hop quat bén trong dé ho trg cap gid cho vung diéu hoa. Ca hai cau
hinh song song (parallel) va ndi tiép (series) déu cé nhiém vu diéu chinh luu
lwong gio cap theo tai lanh/nhiét cda khéng gian, dong thoi tdn dung quat
dé cung cap gié tuan hoan va ho tro sudi khi can. Tuy nhién, cach thirc van
hanh cla quat trong hai loai nay khac nhau co ban:

Loai song song (Parallel): Quat khéng chay trong ché dé lam lanh binh
thuong; lvu lvong gid dieu hoa duwoc diéu chinh chi bang van (damper)
trén dudng gid chinh tir AHU. Khi nhu cau sudi tang Ién (nhiét d6 phong
xuéng thap dudi diém cai dat trong khi van gié chinh da déng gan dén
luu lwong téi thiéu), quat s& khéi ddng dé hut khdng khi &m tir plenum
tran (khong gian tran gid hoéi khi) va cdp bd sung vao phong (HVAC
System Details). Khong khi h6i dm nay tron véi dong khi lanh chinh, gitp
tang nhiét d6 cap. Néu quat chay ma van chua dap ng du tai sudi,
duworng sinh nhiét sé duoc kich hoat — vi du mé van nudc ndng hodc bat
dién trd sudi— dé nang nhiét d6 gid cap 1én mirc yéu cau (HVAC System
Details). Quat kiéu song song thudng chi chay gidn doan khi can suéi,
giup tiét kiém dién ndng trong ché dd lam mat. (Trong trinh ty diéu
khién cu thé, thudng van gid chinh sé déng vé luvu luong tdi thiéu trudce
khi quat va bac sudi dugc bat, nham han ché gié lanh tron 1an khi swdi
(Microsoft Word - IOM-Fan-PoweredVAV0906.doc).)

Loai ndi tiép (Series): Quat dwoc dat ndi ti€p trén dong khi cap va hoat
ddng lién tuc trong sudt thoi gian van hanh hé théng (gio chiém dung).
Diéu nay c6 nghia I3 lvu lwgng gid cap vao vung luén dwoc duy tri gan
nhw khéng déi, bat k& nhu cau tai lanh hay tai sudi (HVAC System

Details). Khi phong can it lanh hon, bd diéu khién s& déng bét van gid
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lanh tir AHU, déng thoi quat sé& hut thém khéng khi héi (khong khi tran)
bu vao dé van gilt tdng lwu lwgng gid cap 6n dinh. Nguoc lai, khi tai ting,
van gié chinh mé ra nhiéu hon va lwgng gié hoéi tron vao sé giam di tuong
&ng. Trong ché do sudi, sau khi van gié chinh da vé mic t6i thiu bat
budc, cudn swdi (nudc ndng hodc dién) s& duoc tang cdng suat dé nang
nhiét do gié cap 1én, trong khi quat van chay déu dé dam bao lwong gid
lwu thong lién tuc (HVAC System Details). Nh& quat chay lién tuc, loai
ndi ti€p cung cap luéng gié thwérng xuyén va dn dinh dén khong gian
diéu hoa, giup tranh hién tugng thiéu gié tuwoi & luvu luvgng thap.

Nhw véy, si khdc biét chi yéu ndm & ché dé hoat déng cua quat: Hép fan-
powered song song chi chay quat khi swdi (gidn doan), con hép néi tiép
chay quat lién tuc cé & ché dé lanh 14n swdi. Cé hai déu tén dung nhiét thira
trén trén (nhiét tir dén, thiét bi, tran nha) dé hé tro swdi dm cho ving va
chi kich hoat cudn sudi (reheat) khi cén thiét bé sung (Parallel Fan Powered
VAV _(TVS) | Johnson Controls) (Microsoft Word - |0OM-Fan-
PoweredVVAV0906.doc). Trong vdn hanh thuc té, hdp song song tiét kiém
dién quat hon khi lam lanh, trong khi hép néi tiép dém bdo lwu lwong va sw
luén chuyén khéng khi tét hon, ddc biét hitu ich dé duy tri chét lwong khéng
khi (IAQ) va trégnh phén tang nhiét dé trong phong.

2. Phwong thire diéu khién tich hop (quat ECM va van Belimo cho cudn
suwo'i)

Viéc diéu khién hép VAV fan-powered hién dai dwoc thuc hién béi bd diéu
khién dién tl&r (DDC controller) tich hop, phdi hop nhip nhang gitra déng co’
quat ECM, co’ cidu van/van gio (vd. Belimo) va thiét bj swéi dé duy tri nhiét
dd va lvu luvgng theo yéu cau. Dudi day la cich thire didu khién cac thanh
phan chinh:

. Diéu khién quat ECM: ECM (Electronically Commutated Motor) a loai
dong co dién mot chiéu khong chéi than cé6 mach dién t& tich hop,
cho phép diéu chinh téc d6 quay mét cach tuyén tinh va hiéu suat
cao. Bd diéu khién VAV gtri tin hiéu dién (thwdng |a analog 0-10 V DC
hodc tin hiéu PWM) dé diéu chinh t&c d6 quat ECM. Quat ECM phan
hoéi gan tuyén tinh véi dién ap dau vao: vi du tin hiéu 0-10 VDC twong
(rng 0-100% t&c dd quat. Nhidu hing thiét bj thiét k& san mach
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PWM/ECM dé& nhan lénh 0-10 V tir bd DDC trung tdm ([PDF] fan
powered terminals - Titus HVAC). Diéu nay cho phép quat thay déi
lvu lwgng gié moét cdch muot ma tuy theo nhu ciu: Trong hop néi
tiép, bo diéu khién cé thé gidm tdc quat & tai thap nham tiét kiém
nang lvgng nhung van duy tri lwong gié théng gid tdi thidu; con trong
hdp song song, quat ECM cé thé khéi déng & téc do thap réi tang dan
(soft-start) dé tranh gy 6n dot ngdt va cd thé chay & mot téc do thap
lién tuc ngay ca khi lam lanh (nhiéu k{ sw hién nay cai dat quat song
song chay lién tuc & téc do thap dé tron khong khi tét hon va tranh
bat/tat dot ngdt) (Terminal Unit Product Guide). Nh& ECM, quat dat
hiéu suat cao & dai téc d6 rong, gidm dang ké tén that dién nang so
vdi déng co AC thdng thudng (PSC) va cho phép diéu khién chinh xac
lwu lvgng gid. Ngoai ra, ECM tda nhiét it hon va dd bén cao (vong bi
tot, khdng cé chéi than mon), gidp tang tudi tho hé théng — tudi tho
ky vong cla ddng co ECM thudng cao hon dang ké so véi déng co
PSC tuvong duong (Microsoft Word - 2 ECM Paper r3.doc).

. Diéu khién van Belimo va cudn swéi: Ddi vdi cudn nwd'c néng, van
diéu khién (thudng |a van 2 ngd hodc 3 nga hiéu Belimo hoac tuong
duong) duoc 1ap trén dwdng dng nwdc ndng vao coil. Van Belimo nay
thuwong la loai diéu khién tuyén tinh (van bi dac tuyén hodc van cau),
st dung mo-to dién 24 VAC vdi tin hiéu diéu khién 0(2)-10 V DC dé
ma& ty |é tlr 0-100% dong nudce (Belimo B317B+TFRB24-SR-S | 3 Way
3/4" CCV Valve | ZOT Supply). B6 diéu khién VAV sé& xuat tin hiéu
analog tuwong &ng véi nhu cau sudi: khi can swdi nhiéu, tin hiéu tang
dan dé van ma 1&n (cho nhiéu nudc ndng qua coil); khi gan dat nhiét
do dat, tin hiéu gidm dong bét van lai. Nho d6 cong suat sudi duorc
diéu chinh muwot va lién tuc. Truong hop dung dién tré swéi (dién
tré dién), bo diéu khién sé diéu khién qua cac tAng cdng suat (stages)
hodc b6 module diéu ap (SCR) dé diéu chinh nhiét dau ra. Théng
thudng, dién trd swdi cé it nhat 2 cdp hodc diéu khién on/off theo
chu ky dé dat hiéu rng tuvong ty tuyén tinh. Trong ca hai loai cudn
sudi, mot quy tic quan trong 1a cudn swéi chi hoat dong khi van gié
chinh d3 vé mdrc tdi thi€u — nham tuan thd quy dinh tiét kiém nang
lwgng, tradnh vira 1am lanh vira sudi dong thoi. Chang han, bo diéu
khién chi mé& van nwdc néng hodc bat dién trd khi nhan biét van gid
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d3 dong dén lvu lwgng téi thiéu cho phép (HVAC System Details).
Ngoai ra, hép VAV thuong duoc trang bi cdm bién nhiét dd gié cap
(discharge air sensor) dé gidi han nhiét do téi da khi swdi, ngdn nglra
théi gid quéd néng gy khé chiu hodc mat an toan. Néu nhiét do gid
cap vuot ngudng cai dat (vi du 50°C), bd diéu khién s& gidm tin hiéu
van hodc ngat dién trd sudi, va cé ro-le bao vé nhiét (thermal cut-
off) doc 1ap dé ngat dién trd khi qué nhiét.

« Phdi hop diéu khién tong thé: Bo diéu khién VAV nhan tin hiéu tir
cam bién nhiét dd phong (thudng 1a thermostat gan tuong hodc cdm
bién nhiét do tra vé tir BMS) va cam bién lwu lwong gié (cdm bién
chénh ap trén c6 8ng cla hdép VAV) dé xac dinh trang thai phong
(dang can lam lanh, trung tinh hay swi). Dya trén do, nd xuat [énh
dong thoi dén van gid cap (diéu chinh damper), quat ECM va cudn
swdi theo mét thuat toan diéu khién lién két. Vi du: khi phong thira
nhiét (qua ndng so vdi setpoint), bd diéu khién chuyén sang ché do
lam mat — m& van gid cap dan lén (tang lvu lvong lanh), déng thoi
tat swdi (d6ng van nwdc ndng 0%) va gitt quat chay (d6i véi hop néi
ti€p, quat van chay lién tuc; hop song song cé thé tat quat néu khong
can théng gié nhiéu). Nguworc lai, khi phong qua lanh dudi setpoint,
bo s& déng van gié lanh vé lvu lvong t6i thiéu, bat quat (néu 13 loai
song song) va tang dan van nudc ndng ma& dé cung cap nhiét. Trong
dai tai trung gian, bd diéu khién c6 thé diéu chinh déng thoi ca van
gid va tdc dd quat ECM dé duy tri nhiét d6 ma van dam bao lvu lwong
thong gid téi thiu theo yéu cau. Tat ca cic tin hiéu nay thudng |3 tin
hiéu analog tuyén tinh (0-10 V hodc 4-20 mA) duwoc 1ap trinh sdn
trong controller. Hiu hét cac hép VAV fan-powered ngay nay déu két
néi vao hé théng BMS tda nha qua giao thirc nhw BACnet hoac
Modbus, cho phép gidm sat va hiéu chinh tir trung tdm. BMS c¢6 thé
glri setpoint nhiét d6 phong, ché dd Occupied/Unoccupied (dé giam
téc quat hodc tat quat khi khong s dung vao ban dém) va nhan vé
cac gia tri nhu lwu lwgng hién tai, trang thai van, téc dd quat, nhiét
do gid cap... BO diéu khién VAV déng vai tro nhu PLC vung, dam bdo
cac thiét bi (quat ECM, van Belimo, dién trd) hoat déng nhip nhang
dap ng ca yéu cau diéu tiet nhiét do 1an duy tri lwu lwgng gié twoi
cho phong.
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Tém lai, phwong thire diéu khién tich hop cua hdp fan-powered VAV tén
dung cdc wu diém cla quat ECM (dé diéu chinh téc dé, hiéu sudt cao) va
van/mé to Belimo (diéu khién tuyén tinh chinh xdc) dé quan ly ca lwu lworng
gio va céng sudt swédi theo tdi. Cdch diéu khién nay giup duy tri méi truong
nhiét dé thodi mdi, tiét kiém ndng lwong (nho téi wu téc dé quat va chi swdi
khi cén thiét) va dédm bdo tudn thu cdc yéu cdu vé théng gié va an todn.

3. Cau tao chi tiét cac bd phan chinh trong hép VAV fan-powered

Cac thanh phan chinh: Mét hop VAV fan-powered bao gdm cac bé phan co
ban sau day (HVAC System Details):

« VO hop va I&p cach nhiét: Than vo kim loai dang hop chit nhat, bén
trong cé 1&p 16t cach dm/cach nhiét (thuong la mat hodc béng thiay
tinh) dé gidm 6n va trdnh nguwng tu. VO hdép cé cdc mat bich dé nbi
v3di 6ng gid vao/ra.

« Clra gi6 vao va cadm bién lwu lwong: Phan cd dng gié vao (inlet)
thudng dang 6ng tron, ndi vai dng gié cap chinh tir AHU. Tai ¢6 éng
vao c6 cam bién lwu lwgng (dang 6ng thang hodc vanh do lvu lwong
kiu pitot “FlowStar”, cross sensor...) dé do ap suat dong hodc chénh
ap, tr do6 suy ra lvu lvgng gié qua hop (Parallel Fan Powered VAV
(TVS) | Johnson Controls). Cadm bién nay két néi t&i bo diéu khién dé
thwe hién diéu khién Iwu lwgng chinh xac (pressure-independent
VAV).

« Van diéu tiét lru lwong (Damper) va ddng co’: B&n trong c¢d 6ng vao
cé mot cdnh van diéu tiét hinh tron (hodc ban nguyét) gan trén truc,
duoc diéu khién bai déng co' damper (thuong |a dong co dién nhd,
hang nhu Belimo, KMC...). Péng co nay nhan tin hiéu tir bd diéu khién
VAV dé xoay van, diéu chinh lwgng gié cap tir dwéng dng chinh vao
hép (m& 1&n khi can nhiéu lanh, dong bt khi gidm tai). Nhiéu thiét
bi tich hgp dong co van va cam bién lvu lwgng thanh bd actuator
VAV compact nham t8i wu khong gian va hiéu nang.

« Quat va ddng co ECM: Bén trong phan vé hép c6 cum quat ly tdm
(blower) gan véi déng co ECM. Quat nay cé clra hat (inlet) thuong
hwdng vé phia khdng gian tran dé hat khdng khi hoi (induced air) va
clra day (outlet) néi vao doan 6ng gié ra cha hop. Pong co quat loai
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ECM dugc dat trong vo quat hodc bén ngoai, két néi vdi canh quat ly
tam. Khi hoat déng, quat s& hut khéng khi tir plenum tran (qua clra
hat hoi trén than hdp) va/hodc kéo khi tlr duwdrng 6ng chinh qua van,
tuy theo loai hép (xem phan song song/néi ti€p bén dudi). Cum quat
thuwdng cé thém khung hodc gia d& giam chan dé han ché rung dong
truyén ra ngoai (VAV terminal unit types - Johnson Controls - Applied
Packaged Rooftop Units - Premier Packaged Rooftop Units - Premier).

. Clra héi (return air opening): La miéng hut khdng khi hoi tir tran vao
hop quat. Trén vo hdp s& cé modt clra m& (cd ludi hodc dé tréng)
théng véi khoang quat, cho phép khéng khi tran (thwong dm) di vao
quat dé tron vai khi lanh. Vi tri clra hoi nay khdc nhau gitra hai loai
hép (song song hay néi ti€p) nhu mé ta bén dudi.

« B phan chdng héi lwu (ddi vdi loai song song): Hop fan-powered
song song dugc trang bi ctra mot chiéu (backdraft damper) nam trén
vach ngan gira khoang quat va dudng gio chinh. Day la canh van lo
xo nhe, cho phép quat day khi tir plenum vao éng gié cap khi quat
chay, nhung s& déng lai khi quat tdt dé ngdn dong khi lanh tir 6ng
chinh trao nguoc ra plenum (Microsoft Word - |IOM-Fan-
PoweredVAV0906.doc). Clra mot chiéu nay rat quan trong dé hé
thong hoat ddng ddng chirc ndng va tranh that thoat lanh.

« Cudn swoi (Heating coil): Lap trén dwong gid ra cla hop, ngay sau
quat (vdi loai ndi ti€ép) hodc tai clra hat héi cia quat (véi loai song
song cé coil nwdc néng trwdc quat) (Microsoft Word - IOM-Fan-
PoweredVAV0906.doc). C6 hai loai cudn suwdi phd bién:

o Cubn nuwdc néng: La bd trao d6i nhiét dng ddng cdnh nhém nhd,
1-2 hang 6ng, néi véi duong nudc ndng. Trén coil cé van diéu
khién (Belimo) nhu d3 néu, va thudng c6 cam bién nhiét do dé
chéng déng bang.

o Dién trd swdi: La cac thanh dién trd (heater elements) bé tri
trong khung kim loai, thuérng cé nhiéu bac cdng suat. Cudn
dién trd tich hop céc ro-le qua nhiét (nhu nhiét tinh reset tay
va nhiét cau chi ngat vinh vién) d& ddm bdo an toan.
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« Hop diéu khién va phan dién: Moi hop VAV fan-powered déu c6 mot
hop dién (control enclosure) gdn bén ngoai vd, chira dau ndi day va
c6 thé chira bd diéu khién DDC néu di kém. Bén trong hdp dién cé
cac thiét bi: cau dau day, bién ap (néu can ha ap tir 230V xudng 24V
cho diéu khién), ro-le/quat contactor, mach diéu t6¢c PWM cho ECM
(tuy hang), cau chi, v.v. Trén ndp hodc bén trong hdp dién thudng dan
so’ d6 dau day va nhan hiéu chinh dé tho van hanh tham khao ([PDF]
CFR Series Fan-Powered, VAV Terminals - Johnson Controls). Hop dién
nay la noi ddu néi nguén cap cho quat, dién trd sudi, va két noi day
tin hiéu tir BMS/thermostat, cdm bién, co cdu chap hanh.

Duwdi day la hinh anh ciu tao bén trong cla hai loai hép fan-powered VAV
(song song va ndi tiép) cung cac thanh phan chinh:

(Terminal Unit Product Guide) Hinh 1: Cau tao hép VAV fan-powered loai
song song (Parallel). HOp song song cé vach ngan chia khoang duong gid
chinh (bén trai) va khoang quat (bén phai). Cum quat ly tdm (mau den) nam
trong khoang bén phai, cira hut cla quat huwdng 1én trén dé |ay khi hoi tir
tran (Induction Air). Trén vach ngan gitra hai khoang cé ctra chéng hoéi luu
(Backdraft Damper) cho phép khéng khi do quat théi ra di vao 6ng gié cap
(hudng miii tén den) va ngan khi lanh rd nguoc khi quat ngirng (Microsoft
Word - IOM-Fan-PoweredVAV0906.doc). Phia bén trdi la dwéng gié cip
chinh (Primary Air) v&i van diéu tiét luvu lwgng gan cdm bién chénh ap (do
lwu lwong). Khi quat tat, chi ¢ khi lanh tir dudng chinh qua van vao phong;
khi quat chay, khi &m tran duoc quat huat vao trén vdi khi lanh. (Hop song
song thuwong dat cudn swdi ngay tai clra hat héi cda quat — vi du cudn nudc
néng bé tri trwdc quat nhu hdp & hinh trén — dé quat cd thé thoi khéng khi
gua cudn sudi va ra ngoai miéng gio).
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(Terminal Unit Product Guide) Hinh 2: Cu tao hép VAV fan-powered loai
ndi ti€p (Series). HHp ndi ti€p khdéng c6 vach ngdn tach réi khoang quat,
thay vao d6 quat dit thang trén duong gié chinh. Trong hinh, ta thay quat
ly tdm (phai) nam ndi tiép v&i 6ng gid vao (tron, bén trai). Tat ca khong khi
cap cho phong déu phai di qua quat: quat hut mét phan tir dwérng gié chinh
(6ng tron néi AHU) va phan con lai tir clra hat héi (khoang ludi & phia trén
clia than hop). Nho vay, quat chay lién tuc sé tron khoéng khi lanh tir AHU
vai khong khi hoi &m dé duy tri nhiét do cip 6n dinh. Loai nay khéng can
clra héi lwvu modt chiéu, do quat ludn chay khéng cho khi lanh trao nguoc.
Cudn swadi (néu cd) thudng dugce |3p sau quat trén doan 6ng ra, dé khi suoi
quat day khéng khi qua coil va tang nhiét d6 trudc khi vao phong. Cling nhu
loai song song, thanh phan van diéu tiét lvu lwgng va cdm bién lwu lvong
nam & clra 6ng gid vao phia trudc (khdng thay trong géc nhin nay).
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So sanh cdu tao: C3 hailoai déu cé day dd cac thanh phan néu trén, sy khac
biét chinh nam & vi tri quat trong dong khi va sy can thiét cla clra chdng
hoéi lwu:

Hop song song: Quat nam song song v&i dudong gié chinh (& nhanh
hat khi hoi), cé vach ngdn va clra mot chiéu. Khi quat tat, hop hoat
dong nhu VAV thuong (chi cdp khi tr dwong chinh); khi quat chay,
khi hoi dwoc day vao dudng cap qua clra mét chiéu (Microsoft Word
- IOM-Fan-PoweredVAV0906.doc). Do dé can chd y dd kin cta clra
mot chiéu va vo hdp dé tranh ro ri khi lanh ra tran khi quat ngirng
(van dé ro ri nay s& anh hudng hiéu suat nang luong) ().

Hop ndi ti€p: Quat nam néi tiép trwe tiép trén dong khi cap, nén moi
lwu lvong déu qua quat (Terminal Unit Product Guide). Quat chay
lién tuc ddm bao gid ra ludn cé luu lvong nhat dinh. Cau tric nay don
gian hon & choé khdng can clra mot chiéu, nhwng quat phai chju toan
bo thoi gian hoat déng. V& hdp néi ti€p thudng dugc thiét ké thém
dém gidm chan ndi bd dé gidm rung déng do quat chay 24/7 (VAV
terminal unit types - Johnson Controls - Applied Packaged Rooftop
Units - Premier Packaged Rooftop Units - Premier).

4. So d6 nguyén ly két ndi giitra cac bd phan va hé thdng diéu khién

Viéc dau ndi va két ndi tin hiéu cia mdt hdp VAV fan-powered nhin chung
gdbm cac phan: cap ngudn, tin hiéu diéu khién ndi bd gilra controller vdi
cac thiét bi, va két néi véi hé thdéng quan ly tdoa nha (BMS) hodc
thermostat. Duéi day |3 mé ta nguyén ly két ndi:

Ngudn cap dién: Quat fan-powered thuwong sir dung nguédn dién xoay
chiéu 1 pha ap cao (vi du 220-240V hodc 277V tuy thj truong) dau
truc ti€p vao déng co quat ECM. Ddng co ECM c6 mach dién ti tich
hop, vi vdy chi can cdp ngudn AC va tin hiéu diéu khién téc d6, khong
can bién tan roi. D6i vdi cudn dién trd sudi, ngudn dién cap cé thé |3
1 pha hodc 3 pha (tuy cong suéat), ddu qua cac contactor hodc SSR
diéu khién b&i bd diéu khién. Cac thiét bj diéu khién nhw van Belimo,
ddng co damper, va ban than bd diéu khién VAV thuwdng dung ngudn
24VAC (dworc cung cap tir td diéu khién trung tdm hodc mét bién ap
gidm &p cuc bd trén hdp). Vi du, van Belimo va mo-to damper phé
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bién dung 24 VAC, céng suat nhé vai VA (Belimo B317B+TFRB24-SR-S
| 3 Way 3/4" CCV Valve | ZOT Supply).

o Tin hiéu diéu khién ndi bd: B diéu khién VAV (thudng dat trong hop
dién) déng vai tro trung tdm, nhan tin hiéu tlr cdm bién va gri tin hiéu
dén cac co cau chdp hanh:

(o]

Cdm bién nhiét dé phong: Thudng 1a thermostat gan tuong
trong phong hodc cdm bién nhiét dé khong khi hoi, giri gid tri
nhiét d6 hién tai vé bd diéu khién (dang tin hiéu s6 néu |a mang
BACnet, hodc twong ty 0-10V/NTC néu la thermostat analog).

Cém bién lwu lwong: Gan trén cd 6ng vao, thuong 1 cdm bién
chénh ap ndi vé 2 céng trén bo diéu khién VAV. BO diéu khién
do va tinh todn ra lvu lvgng (CFM) tire thoi dé so sanh véi
setpoint.

Pdng co van gié (damper actuator): B6 diéu khién gli tin hiéu
0-10 V DC hodc PWM téi dong co damper (néu khdng phai loai
tich hop). Trong nhiéu truong hop, dong co damper va cdm
bién Iwu lwong duoc tich hgp san (nhw dong Belimo VAV
Compact), bd diéu khién chi glri Iénh dang digital (qua mang)
hodc analog téng quat.

Pdéng co quat ECM: B diéu khién xuat tin hiéu diéu tc cho
quat —thwong 1a tin hiéu analog 0-10 VDC nhu d3 dé cap. Pong
co ECM cla quat duwgc néi vai bo diéu khién théng qua day tin
hiéu nhiéu 16i (thwong 3-4 dady gdbm +10V, GND, Signal...). Khi
bo diéu khién thay d6i dién dp tin hiéu, mach diéu khién cua
ECM sé& thay d6i tdc dd quat twong (ng ([PDF] fan powered
terminals - Titus HVAC). Ngoai ra, cé day diéu khién bat/tat
quat (enable) dang digital hodc relay: vi du bo diéu khién déng
ro-le dé cap dién cho quat (d6i v&i hdp song song, bat quat khi
sudi) hodc ngat dé tat quat.

Van Belimo cho nudc néng: BO diéu khién gli tin hiéu analog
0-10 V dén ddng co’ van Belimo trén duwong nuwdc ndng. Van sé
ma ti 1é theo tin hiéu nay (vidu 5 V twong &rng ~50% hanh trinh
van). Mét sé loai van Belimo cé tich hop phan héi vj tri, nhung
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trong nhiéu &ng dung VAV, viéc phan hoi khdng bat budc vi bd
diéu khién tdc dong truc ti€p mlrc mé van theo nhu ciu nhiét
(HVAC System Details). Néu dung dién trd suwdi, bd diéu khién
sé& glri tin hiéu on/off dén cac tang théng qua ro-le hodc tin hiéu
diéu khién module SCR (ciing thuéng bang 0-10 V twong tw
van).

o Cam bién khdc: Hop c6 thé cé cdm bién nhiét do gié cap sau
cudn suwdi. Tin hiéu nay dua vé bo diéu khién dé ché do limit.
Ngoai ra, mdt s& hdp cé cong tac chénh dp hodc sensor dong
khi dé xac nhan dong khi trudc khi bat dién tré sudi (yéu cau
quat chay thi méi cho phép heater on, dam bao khoéng qua
nhiét).

K&t néi véi BMS/thermostat: Néu hé théng cé BMS, bd diéu khién
VAV thuong la module cé dia chi mang (BACnet MS/TP, BACnet IP,
LonWorks hodc Modbus). Tin hiéu tir BMS bao gém: gid tri nhiét do
dat (setpoint) cho vung, trang thai Occupied/Unoccupied, va cac lénh
override (vi du bat ché d6 sudi tdi da, hay ché do théng gid ban dém).
Nguoc lai, bd diéu khién glri vé BMS céc thong s6: nhiét dd phong do
duoc, lvu lwgng hién tai, d6 mé van, téc d6 quat, bao 16i (néu quat
hong, qua nhiét...). Trong truong hop khéng cé BMS, hdp VAV cé thé
duoc diéu khién bang thermostat doc 1ap: vi du thermostat dién tl
0-10V c6 2 kénh analog (1 k&nh diéu khién lanh — damper, 1 kénh diéu
khién sudi) (45-5si). Thermostat sé& ndi truc tiép vao bd diéu
khién/hop dién cda VAV. Ngudn nudi thermostat (thuérng 16-18 VDC)
duwoc cap tir controller, va tin hiéu nhiét dé (0-10V) duoc doc bdi
controller dé diéu khién twong tw nhu ¢ BMS.

Tém lai, so doé két néi bao gém mach déng lwe (cdp ngudn quat, dién tré)
va mach diéu khién (cdc tin hiéu low-voltage giita controller véi cadm
bién/thiét bj chdp hanh, cing dwéng truyén théng téi BMS). Tat cé duwoc té
hop bén trong hdp VAV fan-powered thanh mét hé théng théng nhét. Héng
s@n xudt thuong cung cdp nhén hodc tai liéu huwdng dan déu néi gén ngay
trén hép dé thudn tién cho Idp ddt va van hanh ([PDF] CFR Series Fan-
Powered, VAV Terminals - Johnson Controls).
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(Vi du: Hé théng diéu khién cta Belimo tich hop cho VAV, nhw dong VRP-M,
c6 thé diéu khién ddng thoi van gid, quat EC va van nwdc néng theo 1dp
trinh cai sén, giup don gidn héa ddu néi. Hodc mét van Belimo logi CCV
(Characterized Control Valve) 3 ngd c& 3/4" thuong ding cho coil VAV sé
c6 théng s6: cdp ngudn 24VAC, tin hiéu diéu khién 2-10 VDC, lwu lwong dinh
murc ~9.4 GPM — phu hop diéu khién tuyén tinh nhiét coil VAV (Belimo
B317B+TFRB24-SR-S | 3 Way 3/4" CCV Valve | ZOT Supply).)

5. So sanh wu nhuwoc diém giira cdu hinh song song va ndi tiép

C3 hai cau hinh fan-powered VAV déu nham muc dich cai thién kha ning
ki€ém sodat nhiét d6 va théng gié cho vung so vdi VAV thudng, nhung ching
c6 nhitng wu nhwoc diém riéng trong &ng dung HVAC. Bang sau tém tat
mot s6 diém so sanh chinh:

Tiéu Fan-Powered Fan-Powered

chi Quat Song Song (Parallel) Quat Noi Tiép (Series)

Quat chay gidn doan: chi bat

. , . t chay lién tuc: hoat dong ca &
khi phong can suwoi (khi tai Quat chay lien tuc: hoat dong ca

Hoat ., . ~ ..lché d6 lanh va swdi. Quat ludn duy
N lanh giam thap). Trong ché do|| . . T, R
dong | . ) . R tri mot luu luvgng gid cap khong
R lam mat, quat tat, hop hoat| ... .. R . e o,
cua doi vé co ban, bat ké van gio chinh

dong nhu VAV thuong voi lwu
lwgng thay d6i bang damper
(HVAC System Details).

dang md& nhiéu hay it (HVAC
System Details).

quat

Lubn dam bao luéng khéng khi
lién tuc trong khdong gian — quat
chay lién tuc cung cép gié tuan
hoan ngay cd khi nhu cau lanh
thap. Nho lwu lwong 6n dinh,
tranh duoc hién twgng phan tang
nhiét hay tu khi cuc bd; cai thién
IAQ va d6 dong déu nhiét d6 trong
phong (VAV terminal unit types -
Johnson  Controls - Applied
Packaged Rooftop Units - Premier

O tai thap (ldc quat tit), lvu
lwong gid cap giam dén mirc
Théng (t6i thiéu, cé thé dan dén gidam

gi6 |(luong khong khi tuan hoan

& |trong phong. Khi quat bat,
_ |ludng gid tang Ién, nhung ché
tuan 45 pat/tit cé6 thé gay dao
déng nhe vé théng gid. Can cé
van mot chiéu dé ngan gié hoi
lvu, nhung van cé ro ri mot
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Tiéu
chi

Fan-Powered

Quat Song Song (Parallel)

Fan-Powered

Quat N&i Tiép (Series)

phan khi lanh ra tran khi quat
tat (hao ton nang luvong) ().

Packaged Rooftop Units -

Premier).

Hiéu
qua
nang

lwong

Tiét kiém dién nang cho quat
trong th&i gian lam lanh (quat
nglrng, khong tiéu thu dién).
Phu hop cho khu viec ma nhu
cau suwdi it, quat it phai chay.
Tuy nhién, néu clra hoéi lwu
(backdraft damper) khong kin,
c6 thé mat lanh vao plenum va
hiéu sudt gidm (). Khi dung
déng co ECM, mac du quat it
chay nhung lgi ich ECM khong
phat huy nhiéu do ché d6 tat
han quat.

Tiéu thu dién quat lién tuc — cé thé
cao hon loai song song néu dung
déng co thuong. Tuy nhién voi
dong co ECM, quat series c6 thé
chay & toc dd thap khi tai nho,
giam dién nang dang ké. Nghién
ctru cho thay vdi céng nghé ECM,
hop ndi tiép cé lgi thé vé tiét kiém
nang lwvong hon so vdi song song
trong  nhiéu  truong  hop
(Difference Between Parallel &
Series Fan-Powered Terminals —

Climate Systems Inc.). Déng thoi,

viéc thu hoi nhiét tran dién ra lién
tuc, gidm nhu cau suwdi tir ngudn
ngoai.

R4t yén tinh trong ché d6 lam
lanh (quat tat). Khi chuyén
sang sudi, co tiéng quat bat cé
thé nghe thdy va ludng gié
tang d6t ngdt, mirc 6n c6 thé
tang tam thoi. Can thiét ké hoi
lwu tét dé€ khi quat chay khéng
gay tiéng hut gio rit.

Do 6n 6n dinh lién tuc & mirc thap
dén trung binh tuy téc d6 quat.
Khong cé tiéng bat/tat dot ngot.
Mac du quat chay thudng xuyén
c6 thé tao nén 6n nhe, nhung vdi
thiét k&€ ECM chay ém va cé giam
chan, tiéng 6n cd thé duy tri dudi
ngudng cho phép mdt cach 6n
dinh.
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Tiéu
chi

Fan-Powered

Quat Song Song (Parallel)

Fan-Powered

Quat N&i Tiép (Series)

Chi phi
& bdo
tri

it tiéu thu dién quat hon >
chi phi vdn hanh quat thap.
Cau tao thém van mét chiéu
va diéu khién quat on/off
phirc tap hon moét chut. Quat
it chay nén tudi tho c6 thé
cao, nhung cadn ddm bdo clra
mot chiéu va giodng kin dé
tranh hong hoc gay ro giod.
Phai kiém tra van hoi lvu dinh

Quat chay nhiéu gi® hon > can
dong co bén. ECM gitp gidam hao
mon (do khéi déng mém, dong
thap) va tuéi tho cao (Microsoft
Word - 2 ECM Paper r3.doc).

Khéng cé clra héi luu, ciu tao don
gidn hon phan khi ddng. Bao tri tap
trung vao quat (bao du&ng motor,
canh quat) va lam sach cudn sudi.
Dién nang quat cao hon loai song
song néu dung dong co cili, nhung

v@i ECM va diéu khién tot thi van
hanh t8i wu va bén bi.

ky (ket, ro).

Ung dung phu ho'p: Hop fan-powered song song thudng dwoc dung & ving
bién (perimeter) tda nha — noi tai lanh ban ngay cao nhung can ho trg suwdi
vao sang s&ém hoac mua dong. O dé, wu diém quat tat khi lam lanh gitp
gidm on va tiét kiém dién, va khi can sudi thi tdn dung nhiét tran hiéu qua.
Nguoc lai, hdp ndi ti€p phu hgp cho vung ndi that hodc nhirng noi yéu cau
lwu thong khong khi lién tuc (phong hoi hop 16n, khu vie cé tran cao dé bj
phan tang nhiét). Hop néi ti€p cling dwoc ua chudng khi hé théng st dung
nhiét do gio cap rat thap (vi du hé thong tich trir da lam lanh — nhiét d6 gié
dudi 55°F ~ 13°C), vi quat ndi tiép co thé tron khi &m dam bao gid cap ra
miéng khong qua lanh, duy tri ~55°F vao phong (Air System Basics: VAV -
JDB Engineering).

Vé tiéu thu nang lwong téng thé, cac nghién ctru (ASHRAE RP-1292) cho
thay néu duwoc thiét k& va van hanh dung, ca hai loai fan-powered (song
song va ndi tiép) déu cd thé dat hiéu qua twong dwong nhau & cap dé toa
nha (Difference Between Parallel & Series Fan-Powered Terminals — Climate
Systems Inc.). Su khac biét ch yéu phu thudc vao diéu kién van hanh: véi
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dong co quat truyén théng, loai song song thuong it tén dién quat hon;
nhwng v&i dong co ECM hién dai, loai néi ti€p tan dung duoc vu thé diéu
chinh téc d, giup gidm dang ké dién nang va cai thién phan phdi nhiét, do
doé ngay cang dwoc wu tién trong cac thiét ké tiét kiém nang luong.

6. Tai liéu tham khdo tir cac hing san xuat

Belimo: Hang Belimo cung cdp nhiéu loai van diéu khién va déng co’
servo cho (*rng dung VAV. Vi duy, van bi diéu khién tuyén tinh Belimo
dong CCV (Characterized Control Valve) c& 1/2”-3/4” thudng duoc
st dung cho coil nuwdc néng cta VAV, vdi dac tinh dong chay equal
percentage dé diéu khién chinh xac va mé-to dién 24V modulating 2-
10V (Belimo B317B+TFRB24-SR-S | 3 Way 3/4" CCV Valve | ZOT
Supply). Belimo ciling cé céc giai phap diéu khién VAV tich ho'p nhu
bd VAV-Compact (két hop cam bién luu lwgng, controller va déng co
damper trong mot thiét bi) va hé théng VRP-M cho phép diéu khién
ca quat EC va van nudc thong qua mang BACnet/Modbus. Tai liéu k§
thuat cha Belimo (vi du Brochure — VAV Universal va datasheet van
Belimo B3... series) cung cap huéng dan chi tiét vé 1ap dat van cho
coil va dau ndi tin hiéu diéu khién (Belimo B317B+TFRB24-SR-S | 3
Way 3/4" CCV Valve | ZOT Supply).

ECM Fan Motors: Dong co ECM cho quat dwgc san xuat bdi nhiéu
hing (Regal, Broad Ocean, v.v.), thudng tich hgp san module diéu
khién. White paper “ECM Motors in Fan Powered Terminal Units” cda
Krueger (tac gia Dan Int-Hout) trinh bay lgi ich cia motor ECM trong
hép VAV: hiéu suat cao hon, giam hién twgng “fan curve shift” khi ap
suat thay déi, don gidn hda can bang gid, va tiét kiém nang lwong
dang ké & tai thap (Difference Between Parallel & Series Fan-Powered
Terminals — Climate Systems Inc.) (Microsoft Word - 2 ECM
Paper r3.doc). Hang Titus cling cd tai liéu huwdng dan (Fan Powered
Terminals — Titus HVAC) mé ta cich st dung bd diéu khién PWM cho
ECM: vi du Titus G3 PWM board cho phép nhan tin hiéu 0-10V tw
DDC dé diéu chinh t6c dd quat mdt cach tuyén tinh ([PDF] fan
powered terminals - Titus HVAC). Céc catalog cua Titus, Price déu liét
ké tuy chon déng co PSC hodac ECM (EC motor) cho cac model hop
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VAV fan-powered, cho thdy xu huédng ECM dang trd thanh tiéu chuan
ma&i vi hiéu qua cao.
« Hang san xuat hép VAV (Krueger, Titus, Price, Enviro-Tec,...):

o Krueger: Hang nay c6 cdc dong sdn pham QFV (Parallel) va QFC
(Series) fan-powered terminal units, cling nhw cac phién ban
low-profile (KQFP, KQFS). Catalog Krueger cung cap biéu d6
hiéu suat, kich thuwdc va cac tuy chon diéu khién (nhu cdm bién,
DDC controller tich hgp). Vi du model KQFP cta Krueger la loai
quat song song, cé tich hop ECM, thiét ké dé cung cap khi &m
tir plenum khi can sudi, ddm bao comfort cho ngudi dung cudi
([PDF] KQFP MiniCatalog.pdf - Krueger-HVAC).

o Titus: San pham tiéu biéu gébm dong TFS (Series) va TQP
(Parallel), véi tai liéu submittal chi ra két cau (cdt nhin bén
trong), vi tri 1ap d&t cudn sudi, tuy chon cach nhiét, v.v. Titus c
podcast va video “VAV Box Basics” giai thich nguyén ly hoat
dong cla céc loai hop VAV fan-powered, va tai liéu ky thuét
(Manual “Fan Powered Terminals”) bao gdbm hinh anh cutaway
va so do trinh ty van hanh cho loai parallel va series.

o Price Industries: C6 Terminal Unit Product Guide va catalog
truc tuyén mod ta chi tiét cac loai hdp (single duct, parallel,
series). Price cung cap cdac hinh render 3D cat bd (nhw Hinh 1,
2 & trén) minh hoa rd vi tri cdc thanh phan. Tai liéu cha Price
nhdn manh su khac biét: hdép song song cé vach ngan vadi
backdraft damper, hdp néi ti€p cé quat & duong ra, va cling dé
cap sequence DDC truyén thong cla moi loai (song song: quat
chi bat khi heat call; ndi tiép: quat constant volume, ECM cé thé
modulate) (Terminal Unit Product Guide) (Terminal Unit
Product Guide).

o Enviro-Tec / Johnson Controls: Johnson Controls (quan ly
thwong hiéu Enviro-Tec) xuat ban Application Guide — VAV
Terminals cung cdp cd mé ta van hanh va cac dac tinh IAQ, 4m
thanh cda hdp fan-powered. Ho chi ra vu diém cta hép néi tiép
trong viéc cai thién luu thong khong khi va tranh hién tuwong
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“dumping” tai miéng gio khi sudi (VAV terminal unit types -
Johnson Controls - Applied Packaged Rooftop Units - Premier
Packaged Rooftop Units - Premier). Johnson Controls cling cé
catalog TVS (Parallel) va TCS (Series) vdi lvu lvgng 1004100
CFM, tuy chon déng co PSC hoac ECM, va da dwoc chirng nhan
AHRI 880 vé hiéu suat &m thanh (Parallel Fan Powered VAV
(TVS) | Johnson Controls).

Nailor Industries: Nailor cd loat bai viét trén ASHRAE Journal
(2017) bdi Gus Faris, so sanh hiéu nang hai loai FPTU. Dac biét,
phan vé leakage chi ra rang khong cé hop song song nao hoan
toan kin, va ro ri qua damper/casino cé thé gay ting tai cho
AHU khoang 8.1 BTU/h mdi CFM ro (twong dwong ~3.9 W moi
L/s) () (). Nailor cung cap cac ban v& dau day mau cho thay két
néi bd diéu khién analog/pneumatic vdi quat va van, hitu ich
cho ky su hién truong.

Nhin chung, tai liéu tir cdc hdng déu thdng nhat nguyén ly hoat déng va cau
tao co ban cla hdp VAV fan-powered song song va ndi tiép. Su khac biét
nam & chi tiét thiét ké va tuy chon diéu khién. Cac datasheet, hwdng dan
|ap d&t tir hdng (Belimo, Price, Titus, Krueger...) 1a ngudn thdéng tin quan
trong giup hiéu rd hon vé cach 13p d&t van Belimo cho coil, ddu day dong
co ECM, cai dit bo diéu khién, cling nhu céc khuyén cdo van hanh nham
dat hiéu suat tdi wu va tubi tho cao cho thiét bij.

Tai liéu tham khdo tiéu biéu:

Belimo — “VAV System in HVAC — Actuators (Product Range)”, Belimo
AG. (Belimo B317B+TFRB24-SR-S | 3 Way 3/4" CCV Valve | ZOT

Supply) (Belimo B317B+TFRB24-SR-S | 3 Way 3/4" CCV Valve | ZOT

Supply)

Price Industries — “Terminal Unit Product Guide”, 2021 (Terminal Unit
Product Guide) (Terminal Unit Product Guide)

Johnson Controls — “Variable Air Volume Terminals (TVS, TCS) —
Product Overview”, 2023 (VAV terminal unit types - Johnson Controls
- Applied Packaged Rooftop Units - Premier Packaged Rooftop Units -

Premier) (Parallel Fan Powered VAV (TVS) | Johnson Controls)
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« Krueger HVAC — White Paper: “ECM Motors in Fan Powered Terminal
Units”, Dan Int-Hout (Microsoft Word - 2 ECM Paper r3.doc)

o ASHRAE Journal Nov 2017 — “Fan-Powered VAV Terminal Units — Part
Two”, Faris et al. () ()

« Enviro-Tec (JCI) — Installation & Operation Manual: Fan-Powered VAV,
2006 (Microsoft Word - I0OM-Fan-PoweredVAV0906.doc) (Microsoft
Word - IOM-Fan-PoweredVAV0906.doc)

« Climate Systems Inc. — Blog: “Difference Between Parallel & Series
Fan-Powered Terminals”, 2021 (Difference Between Parallel & Series
Fan-Powered Terminals — Climate Systems Inc.).

Cau hoi thuwong gap vé HOp VAV Fan-
Powered (Quat HO Tro)

1. Hop VAV fan-powered la gi va cé nhirng loai cau hinh chinh nao?

HOp VAV fan-powered la mét thiét bj diéu chinh luvu lwgng gid (VAV -
Variable Air Volume) duwoc tich hgp thém quat bén trong dé tang cuong
kha ndng cdp gié cho cac khu vue diéu hoa. Co hai cau hinh chinh:

e Loai song song (parallel) va
e Loai ndi tiép (series).

Ca hai déu diéu chinh lwu lvgng gié theo nhu cau tai lanh/nhiét va sir dung
quat dé tuan hoan khong khi cling nhw ho tro swdi. Tuy nhién, diém khac
biét co ban nam & cach thirc hoat déng cla quat.

2. Su khac biét chinh giira hop VAV fan-powered song song va ndi
tiép 1a gi?
Su khac biét chinh nam & ché& dd hoat dong clia quat.

e O hop song song, quat thudng chi chay khi ¢ nhu ciu sudi (hoat
dong gian doan). Lvu lwong gié lanh dugc diéu chinh chd yéu bang
van gio chinh. Khi can sudi, quat s& hat khéng khi &m tir tran gid hoi
khi va thoi vao phong, tron vdi dong khi lanh.
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e Nguoc lai, & hdp ndi ti€p, quat dugc dat ndi tiép trén duwdng gié cap
va hoat déng lién tuc trong sudt thoi gian hé théng van hanh. Luu
lvong gidé cap vao phong gan nhu khéng ddi, va bd diéu khién s& diéu
chinh van gié lanh tir AHU ciling nhu lwgng gié hoi tron vao dé duy tri
nhiét d6 mong muén.

3. Dong co ECM duwoc sir dung trong hdp VAV fan-powered cé nhirng
uwu diém gi?

e DOngco ECM (Electronically Commutated Motor) la loai ddng co dién
mot chiéu khéng chdi than tich hop mach dién tlr, mang lai nhiéu wu
diém vuot troi. Ching cho phép diéu chinh téc d6 quay tuyén tinh va
hiéu suat cao théng qua tin hiéu diéu khién (thuéng 1a 0-10V DC hoic
PWM).

e DAOng co ECM tiét kiém nang luong déng ké so vdi dong co AC truyén
thong, dac biét & dai téc d6 thap. Chung cling hoat déng ém &i hon,
it tda nhiét hon va cd tudi tho cao hon do it hao mon co hoc (khéng
c6 chéi than).

e Kha ning diéu chinh téc d6 linh hoat cia ECM giup téi wu hda luu
lwong gid theo nhu cau thuc té€, ddng thoi cd thé duoc sir dung dé
kh&i dong mém, tranh gay 6n dot ngot.

4. Van Belimo va cudn sw@i dwoc diéu khién nhw thé nao trong hop

VAV fan-powered?

e Van Belimo (thuwdng |a van 2 ngd hodc 3 ngd) duogc st dung dé diéu
khién dong nwdc néng chay qua cudn sudi (néu 1a loai swdi bang
nwdc ndng). Chiung thudng la loai van diéu khién tuyén tinh, nhan tin
hiéu analog (vi du 0(2)-10V DC) tir bd diéu khién VAV dé ma ty 18,
diéu chinh lwvgng nudc ndng cap vao cudn sudi va do do diéu chinh
cdng suat sudi.

e DGivai dién trd sudi, bd diéu khién sé diéu khién théng qua cac tang
cong suat (bat/tat cac dién trd khac nhau) hodc st dung bd diéu ap
SCR dé diéu chinh nhiét dau ra. Mot nguyén tac quan trong la cudn
swdi chi hoat déng khi van gié chinh da dong vé mirc lvu lvong toi
thiéu, nham trdnh tinh trang vira ldm lanh vira swdi dong thoi, tiét
kiém nang luvgng.
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Cam bién nhiét do gi6é cap thuwong duoc sir dung dé gidi han nhiét d6
tdi da cla gid cadp, ddm bdo an toan va sy thodi mai cho ngudi st
dung.

5. Cac thanh phan chinh trong cau tao ctia hép VAV fan-powered la
gi?
Moét hép VAV fan-powered bao gém:

V6 hop (Box) co |dp cach nhiét/cach am,

Dau vao (Inlet) véi cdm bién lwu luvgng,

Van diéu tiét lvu lvong (damper) va

Pong co diéu khién,

Quat ly tam va dong co (thwong la ECM),

Duong 13y khi hoi (cho loai hut khi tran),

B6 phan chéng héi lwu (cho loai song song),

Cudn sudi (nwdc néng hoac dién trd), va

Hop diéu khién chira cac két ndi dién va cd thé cé bd diéu khién DDC.

Su khac biét chinh gitra loai song song va ndi ti€p nam & vi tri cla quat trong
dong khi va su can thiét cta bd phan chéng héi luu.

6. HOp VAV fan-powered duwoc két néi va diéu khién nhw thé nao
trong hé théng HVAC?

HOp VAV fan-powered nhan nguén dién (cho quat va cudn sudi) va
tin hiéu diéu khién tir bd diéu khién VAV tich hop.

BO diéu khién nay nhan théng tin tlr cdc cdm bién (nhiét d6 phong,
lwu lwgng gid) va gl tin hiéu dén cadc co cadu chip hanh (déng co
damper, dong co quat ECM, van Belimo cho cudn sudi).

Trong hé théng c6 BMS (Building Management System), bd diéu
khién VAV thudong két néi qua cdc giao thirc nhu BACnet hodc
Modbus dé trao ddi dit liéu (setpoint nhiét do, trang thai hoat déng,
cac gid tri do lvong).

Trong trwdng hop khdng cé BMS, hdp VAV c¢d thé duwoc diéu khién
bang thermostat doc 1ap. So d6 két ndi bao gdm ca mach déng lyc
(ngudn dién) va mach diéu khién (tin hiéu dién ap thap).
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7. Uu va nhwoc di€m ctia cdu hinh hdp VAV fan-powered song song
va ndi tiép la gi?

e HOp song song tiét kiém dién quat trong ché d6 lam lanh do quat
ngirng hoat ddng, phu hop cho khu vuc can sudi khdng thuwong
xuyén. Tuy nhién, ludng gié cé thé khdng 6n dinh & tai thap va cé
nguy co ro ri khi lanh.

e HOp ndi ti€p ddm bao ludng khong khi lién tuc, cai thién chat lwong
khéng khi va trdnh phan tang nhiét, nhung tiéu thu dién quat lién tuc
(mdc du cé thé t8i wu hda bang dong co ECM).

Viéc lra chon gitra hai loai phu thudc vao yéu cau cu thé cla tirng khu vurc
va wu tién vé tiét kiém nang lvong, chat lwong khdng khi va dé on.

8. Cac nha san xuat nao cung cap hdp VAV fan-powered va nhirng tai
liéu tham khao quan trong nao cé thé tim hi€u thém?

Nhiéu nha sdn xuadt HVAC hang dau cung cap hdép VAV fan-powered, bao
gém Belimo (chuyén vé van va déng co), Krueger, Titus, Price Industries,
Enviro-Tec (thudc Johnson Controls), va Nailor Industries. Cac tai liéu tham
khdo quan trong bao gdm tai liéu k{ thuat va catalog san pham tlr cac nha
san xuat nay, cdc white paper vé déng co ECM (vi du clia Krueger), cac bai
viét trén ASHRAE Journal, va cac hwdng dan 13p dat va van hanh (vi du cla
Enviro-Tec). Nhitng tai liéu nay cung cip théng tin chi tiét vé ciu tao,
nguyén ly hoat dong, lwa chon, 13p dat va bao tri cac loai hop VAV fan-
powered.

Trac nghiém ngan (2-3 cau tra 1&i cho moi cau hoi)

1. Néu sy khac biét co ban vé nguyén ly hoat ddng cua quat gitta hop
VAV fan-powered song song va néi tiép.

2. Pong co ECM mang lai nhitng vu diém gi so v&i déng co AC truyén
théng trong ng dung hép VAV fan-powered?

3. Van Belimo thudng duoc s&t dung dé diéu khién thanh phan nao
trong hép VAV fan-powered va tin hiéu diéu khién dién hinh 13 gi?
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4.

Muc dich cda clra chéng héi lvu (backdraft damper) trong hop VAV
fan-powered song song la gi va tai sao ndé quan trong?

H3y mé ta vai trd cla b diéu khién DDC (Direct Digital Control) trong
viéc van hanh hdp VAV fan-powered.

Néu it nhat hai yéu t6 can xem xét khi lwa chon gitra hdop VAV fan-
powered song song va ndi ti€p cho mét khu vure cu thé trong toa nha.

Cam bién lvu lwvgng thwong duoc dat & vi tri nao trén hop VAV fan-
powered va chirc nang ctia né la gi?

Khi nao thi cuén swdi trong hop VAV fan-powered duwgc kich hoat va
tai sao can cé co ché ngan vira lam lanh vira swdi déng thoi?

Hay giai thich ngdn gon cach hdp VAV fan-powered két ndi va trao ddi
thoéng tin véi hé théng quan ly toa nha (BMS).

10. Néu mot wu diém chinh vé hiéu qua nang lwong ctia mbi loai hdp

VAV fan-powered (song song va ndi ti€p) khi s&r dung dong co ECM.

DPap an trac nghiém

1.

Trong hdp song song, quat chi chay khi cé nhu cau swdi, hat khi &m
tir plenum tran dé bd sung vao phong. Nguoc lai, trong hép ndi tiép,
quat duoc dat ndi tiép trén dong khi cap va hoat ddng lién tuc trong
sudt thoi gian hé théng van hanh.

Pong co ECM cho phép diéu chinh téc d6 tuyén tinh va cé hiéu suat
cao hon so v&i dong co AC, giup tiét kiém nang luvgng. Chang ciing
tda nhiét it hon, c6 dd bén cao hon do khdng cé chéi than, va khoi
ddong mém gidp giam tiéng on.

. Van Belimo thuwdng dugc str dung dé diéu khién lwu lvgng nudec ndng

qua cudn suwdi cia hop VAV fan-powered. Tin hiéu diéu khién dién
hinh |a analog 0(2)-10 V DC, cho phép van m& theo ty |é twong (ng
V@i nhu cau suoi.

Clra chdng hoi luu trong hdp song song c¢d nhiém vu ngan dong khi
lanh tlr 6ng gid cap chinh trao nguoc vao plenum tran khi quat sudi
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ngirng hoat dong. Diéu nay quan trong dé duy tri hiéu suat lam lanh
va tranh that thoat nang luvong.

5. BO diéu khién DDC la trung tdm diéu khién cta hdp VAV fan-powered,
nhan tin hiéu tlr cdc cam bién (nhiét d6 phong, lvu lwgng gid), va glri
tin hiéu diéu khién dén cac co cidu chap hanh (van gid, quat ECM,
cudn suwdi) dé duy tri nhiét d6 va lvu luvgng theo yéu cau.

6. Khi lua chon, cdn xem xét nhu cdu théng gid va tuadn hoan khong khi
(lién tuc hay gian doan), va yéu cau vé hiéu qua nang luvgng trong cac
ché& dd lam lanh va sudi. Vi du, vung ndi that c6 thé wu tién loai ndi
tiép dé dam bao thong gid lién tuc.

7. Cam bién lwu lwvgng thuong duwoc dat & ¢d 6ng gidé vao (inlet) cha hdp
VAV fan-powered. Chirc ndng ctia né |a do luu lwong gié cap vao hdp
bang cach do ap sudt ddng hodc chénh ap, cung cap thong tin cho bo
diéu khién dé diéu chinh van gié va duy tri lvu lvgng mong mudn.

8. Cudn swdi chi dwoc kich hoat khi van gié chinh d3 déng vé mdrc luu
lvgng i thiéu, nham tuan thd quy dinh tiét kiém nang lwgng va
tranh tinh trang vira lam lanh khéng khi tir AHU vira sudi am no tai
hdp VAV.

9. Hop VAV fan-powered thuong két ndi véi BMS qua cac giao thire nhu
BACnet hodc Modbus dé trao d6i théng tin. BMS glri cac théng so cai
dat (nhiét d6, ché do hoat dong) va nhan vé cac gia tri do lwong (luvu
lwong, nhiét do, trang thai van, tdc d6 quat).

10. Hop song song v&i ECM cé wu diém tiét kiém dién nang khi lam
lanh do quat ngirng hoat déng. Hop ndi tiép vdi ECM cé vu diém tan
dung kha nang diéu chinh t6c d6 linh hoat dé gidm dién ning tiéu thu
& tai thap dong thoi ddm bao théng gid lién tuc.

Cau haéi ludn (khéng cung cap dap an)

1. Phan tich chi tiét cac yé&u t6 ki thuat va kinh t€ can can nhac khi quyét
dinh st dung hdp VAV fan-powered song song hay ndi tiép trong mét
dy 4n HVAC cu thé.
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2. Pénh gid vai tro cla déng co ECM va céng nghé diéu khién tién tién

(vi dy, giao thirc BACnet) trong viéc nang cao hiéu qua nang lwvgng va
khd nang kiém soat cla hé thdng VAV fan-powered hién dai.

. So sanh va d6i chiéu cac wu nhwoc diém cla viéc s& dung cudn sudi
nudc ndng va dién trd swadi trong hop VAV fan-powered, xét trén cac
khia canh chi phi dau tu, chi phi vdn hanh, hiéu suat va dé an toan.

. Thao luan vé tam quan trong cla viéc lwa chon va 13p dat ding cdm
bién luu lwgng va van diéu tiét luvu lwgng (damper) trong hdp VAV
fan-powered dé ddm bao hé théng hoat déng 6n dinh va dap (ng
yéu cau thiét ké.

. Nghién ctru va trinh bay céc gidi phap tir cdc nha san xuat khac nhau
(vi du, Belimo, Krueger, Titus, Price) vé viéc tich hop va diéu khién
hép VAV fan-powered trong hé théng BMS, nhan manh céc tinh nang
va lgi ich cua tirng giai phap.

Bang chu giai thuat ngir

Thuét ngir (Tiéng | Thuat ngir
3t ngl | € e .gh Pinh nghia
Anh) (Tiéng Viét)
. . Hé thdng HVAC diéu chinh lwu luvon
VAV (Variable Air  [Diéu khién . g‘ R | i o o . &
., .. |8i0 cap vao khong gian dé dap ing nhu
Volume) gidthaydoi |.. ,. . ..
cau tai nhiét.
. . |HOp diéu khién gid VAV duoc tich hop
Fan-powered VAV |HOp VAV co

Box

quat ho trg

thém quat bén trong dé tang cwdng
lwu thong gid va ho tro sudi.

Parallel Fan-
Powered VAV Box

Hop VAV quat
song song

Loai hép VAV cé quat hat khi hoi tir
tran va cap bé sung vao phong khi can
suwdi, quat khéng chay trong ché do

lam lanh binh thuong.
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Series Fan-Powered
VAV Box

Hop VAV quat
noi tiép

Loai hép VAV co quat dat trén duwong
gié cap, hoat dong lién tuc dé duy tri
lwu lwong gid cap 6n dinh bat ké tai
lanh hay sudi.

AHU (Air Handling
Unit)

B& x{r Iy
khéng khi

Thiét bi trung tdm trong hé théng
HVAC c6 chirc nang loc, gia nhiét, lam
lanh va diéu chinh d6 4m cta khéng
khi trwdc khi cp vao khong gian.

Damper

Van diéu tiét
gio

Canh van c6 thé xoay dé diéu chinh luu
lwong gid trong 6ng gio.

Plenum (Ceiling
Plenum)

Khoang tran
gia hoi khi

Khong gian phia trén tran gia duoc st
dung lam duong hoéi khi cho hé théng
HVAC.

ECM (Electronically

Dong co dién

Loai ddng co dién mét chiéu khong
chGi than c6 mach dién t& tich hop,

Commutated t& ¢ chuyén e e
y cho phép diéu chinh toc do tuyén tinh
Motor) mach . LA B
va co hiéu suat cao.
Tén mot hang san xuat ndi tiéng cac
Belimo Belimo loai van diéu khién va ddng co cho hé

théng HVAC.

DDC Controller

B6 diéu khién
ky thuat so

Hé théng diéu khién tu ddng s dung
bo vi xtr ly d€ gidm sat va diéu khién
cac thiét bi trong hé théng HVAC dua

truc tiép e LA
trén cac tin hiéu so.
Van mot Van chi cho phép dong khi di theo mét
Backdraft Damper |chiéu chong |huwdng, ngan chan dong khi chay
hoi lwu nguoc.
BO trao déi nhiét (dung nuéc néng
Heating Coil Cudnsudi  |hodc dién trd) duoc st dung dé gia
nhiét khéng khi cdp vao khéng gian.
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Discharge Air

Cam bién
nhiét do gic

Cam bién do nhiét d6 cda dong khéng
khi sau khi da qua hép VAV va cudn

Sensor N 2. p
cap suoi (néu ci).
, Hé théng may tinh trung tdm dung dé
BMS (Building Hethong | o ons may i HHng tam €Uns 8¢
s giam sat va diéu khién cac hé thong ky
Management quan ly toa R . . "
. thuat trong toa nha, bao gobm HVAC,
System) nha . )
chiéu sang, an ninh,...
Thiét bi cAm bién nhiét d6 va diéu
. .. [khién hé théng sudi dm hodc lam mat
Thermostat B6 diéu nhiét

dé duy tri nhiét d6 mong mudn trong
khong gian.

CFM (Cubic Feet per
Minute)

Feet khoi
trén phut

Don vi do lvu lwong gid theo thé tich
trén thoi gian.

Mrc d6 sach va an toan cta khong khi

hanh

Chat lwon , ) x
IAQ (Indoor Air Khan k.hig bén trong cac toa nha, anh hwong dén
Quality) & . strc khoe va sy thodi mai cha nguoi st

trong nha

dung.
~ . . |Thiét bi chuyén d&i ndng lwong diéu

Co cau chap e . o an ,

Actuator khién thanh chuyén déng co hoc, vi du

dbéng co van gid, van nudc.

Modulating Control

Diéu khién
tuyén tinh

Phuong phap diéu khién ma tin hiéu
dau ra thay dai lién tuc theo tin hiéu
dau vao, cho phép diéu chinh chinh
Xac va muot ma.

Sequence of
Operation

Trinh ty van
hanh

M5 t3 chi tiét cach cdc thiét bj trong hé
thdng HVAC hoat déng va phdi hop véi
nhau trong cac diéu kién khac nhau.
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