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STARDUCT

Tiéu chuan ky thuat lién quan

Thiét ké va van hanh VAV box fan powered can tuan thi nhidu tiéu chudn qudc té v& hiéu suét, an toan va chat luong

khong khi:

e Tiéu chuan ASHRAE:

O

ASHRAE 62.1 (Ventilation for Acceptable Indoor Air Quality) — Quy dinh luong gié tuoi téi thiéu cho
mdi khu vure. V&i hé VAV, 62.1 yéu cau dam bao luu luong tdi thiéu khong thap hon mutc can thiét cho
théng gid phong. Ngoai ra, tieu chuan nay chinh slra yéu cu gié tuoi khi thdi khi ndng tir tran: néu
nhiét do gié cip >15°F (8°C) so v&i nhiét dd phong, phai tdng lugng ngoai trdi bu vao do hién tuong
phan ting 1am giam hiéu qua phan phbi khaéng khi.

ASHRAE 90.1 (Energy Standard for Buildings Except Low-Rise Residential) — Tiéu chudn nang luong
gidi han viéc st dung reheat khéng hiéu qua. V&i hé VAV cé tai sudi, 90.1 thudng yéu cau gidi han luu
lwong VAV t6i thiéu (vi du < 30% luu luong t6i da) khi dung dién tré sudi, nhdm tranh vira 1am lanh
manh rdi sudi lai 13ng phi. Tiéu chuan nay cling khuyén khich st dung déng co quat hiéu suat cao
(ECM) va didu khién thong minh. Thuc té, nhiéu thiét k& tuan th 90.1 chon hdp fan-powered cho
vung bién dé tan dung nhiét du, gidm tai ndi hoi, ddng thdi yéu cau déng co ECM cho cac hdp quat
ndi tiép chay lién tuc (nham gidm tiéu hao dién).

ASHRAE 55 (Thermal Environmental Conditions for Human Occupancy) — Lién quan dén tién nghi
nhiét. M&c du khéng quy dinh truc tiép v& VAV, tiéu chuin nay gian tiép anh hudng cach diéu chinh
nhiét do, tc a6 gid d& dadm bao khdng cé gid Iua qua lanh khi hdp VAV gidm luu luong, cling nhu
tranh thdi khi qua ndng gdy mét thodi mai.

e Tiéu chuan AHRI/ANSI:

O

AHRI 880: Performance Rating of Air Terminals — Tiéu chudn cla Vién diéu hoa khéng khi, sudi 4m
Hoa Ky quy dinh phuong phap thir va cdng bd hiéu suat cho hdp VAV (air terminal). AHRI 880 yéu ciu
nha san xuit cdng bd cdc ddc tinh lwu lvong-dp sudt, d6 én dm thanh clia hop VAV theo mot chuan
thdng nhat. Hau hé&t VAV box thuong mai déu dugc chitng nhan AHRI 880 (thudng di kém nhan hiéu
AHRI trén thiét bj).

AHRI 885: Procedure for Estimating Occupied Space Sound Levels — Tiéu chudn huéng dan tinh toan
mdrc dn tai khong gian cé ngudi & khi I3p hop VAV. Két hop dit liéu cong sudt am tir AHRI 880 va hé sb
suy gidm am qua tran, &ng gié..., AHRI 885 gilip ki su du bao NC trong phong do VAV box gay ra. Luu
y, d6i v&i hdp co quat, catalog thudng cung cip hai bd sé liéu am thanh: cé quat chay va quat tit (chi
c6 tiéng &n do dong khi).

ANSI/UL 1995 / UL 60335-2-40: Tiéu chuan an toan cho thiét bi HVAC, trong d6 dién trd sudi tich hop
phai tudn thi cac yéu cau vé diu nbi dién, bdo vé qua nhiét, khodng cach cach dién, vat liéu khéng
chéy, v.v. San phadm thudng dugc phong thir nghiém qudc té (ETL, UL) chirng nhan dép ¢ng tiéu chuin
nay (nhan ETL/UL trén hop dién trd).

ANSI/ASHRAE 130: Tiéu chuan phuong phap thi hiéu ndng terminal unit (bao gdm VAV) vé tdn thét
ap suat, kiém tra lvu luong, v.v., duwoc dp dung trong phong thi nghiém dé dam bao dit [iéu nha san
xuét chinh xac.

Tiéu chudn AMCA (Air Movement and Control Association):

O

O

AMCA 210/ANSI 51: Tiéu chuan thi nghiém d3c tinh quat — ap dung cho quat ly tdm nhd trong hép
VAV. Dam bdo dudng déc tinh lvu luong/ap sudt, hiéu sut quat duoc do ludng khach quan. Nhidu
quat trong VAV tuan theo chuan nay dé nha san xuat dua ra dudng cong hiéu sudt chinh xac.

AMCA 300: Phuong phap do am thanh cla quat trong budng hdi am — dp dung danh gia dé 6n quat
doc lap. Két qua nay cé thé dugc dung két hop AHRI 880 khi tinh tdng d6 dn hdp VAV fan-powered.
AMCA 208: Tiéu chudn phan loai hiéu suit ning luong quat (FEP). Pdng co ECM trong VAV thudng
dat phan loai cao (FEP A hodc B), gitp hé théng dat yéu cdu ma xay dung vé hiéu suit quat.

e  Tém lai, thiét k& VAV fan-powered phai dong théi ddm bao cac tiéu chi: chat lwgng khdng khi (ASHRAE
62.1), hiéu qua nang lwong (ASHRAE 90.1, ECM motors), d6 6n cho phép (AHRI 885, ASHRAE 55), hiéu suat
quat (AMCA/1SO) va an toan dién (UL). Ky sw caAn tham khao cac tiéu chuan nay khi tinh toan va chon thiét

bi.
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CAC LOAI VAV BOX CAP NHIET VA CAU TAO

Model: TBVAV-S-T100

1. Loai 6ng don két hop tryc tiép véi coil nwéc néng &
daura

Kich thuwoc: T 125mm(5") dén 400mm (16")

Diéu khién: Belimo ZoneEasy - Thuy S§

Vat liéu than vé: Thép ma Alu-Zinc

Cach am: Bong thiy tinh + Tén soi 16

gk

Chi tiét ttr trang 03 dén trang 06

VAV KET HQP COIL NU'O'C NONG

Model: TBVAV-S-FPP-T200 va TBVAV-S-FPS-T200

1. Loai quat ECM song song (S-FPP) két hop v&i coil
nwéc néng & dau ra

Loai quat ECM néi tiép (S-FPS) két hop v&i coil nwéc
néng & dau ra

Kich thwdc: T 125mm(5") dén 400mm (16")

Diéu khién: Belimo ZoneEasy - Thuy S§

Vat liéu than vé: Thép ma Alu-Zinc

Cach am: Bong thay tinh + Ton soi 16
hi tiét tcr trang 12 dén trang 15

N

QU kW

VAV QUAT SONG SONG/ NOI TIEP
VA COIL NUOC NONG

Model: TBVAV-E-T100

Loai 6ng don két hop tryc tiép voi dién tré & dau ra
Kich thuwéc: Tir 125mm(5") dén 400mm (16")

Diéu khién: Belimo ZoneEasy - Thuy Sy

Vat liéu than vé: Thép ma Alu-Zinc

Céach am: Bong thuy tinh + Tén soi 16

gbhwd=

Chi tiét tir trang 07 dén trang 11

Model: TBVAV-E-FPP-T200 va TBVAV-E-FPS-T200

1. Loai quat ECM song song (E-FPP) két hop v&i coil
nwédc noéng & dau ra

Loai quat ECM néi tiép (E-FPS) két hop v&i coil nwdc
néng & dau ra

Kich thuwdc: T 125mm(5") dén 400mm (16")

Diéu khién: Belimo ZoneEasy - Thuy Sy

Vat liéu than vé: Thép ma Alu-Zinc

Cach am: Bong thay tinh + Ton soi 16
hi tiét ttr trang 15 dén trang 26

N

QU kW

VAV QUAT SONG SONG/ NOI TIEP
VA DIEN TRO SUO!
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D
VAV BOX ONG BON - KET HOP DAN CAP NHIET NUGC NONG
Model: TBVAV-S-T100

Sensor 4ap suét M

Ta diéu khién 3
VAV tDau ra

— COIL
NUGONG NONG  [®{| Taitreo (4pcs)

©f o) c
“Q
<
N[ Z Ho.3
o
C ) &
o T
Van VAV 5 Truc van 12.7mm
o
Vach tiéu am Cudn nudc nong
tén soi 16 Inlet
X Air Flow
0 U INLET VIEW
> > co LL|
) Hop
Air Flow ="~ D diéu khién | F |
Sensor I ul
INLET VIEW BOTTOM VIEW
BANG KiCH THUOC UNIT:mm

TBVAV-S-T100-05 102 | 612 | 160 [ 270 | 280 | 400/910 | 125 | 220 | 230 | 135 | 140 | 310 | 327 45 460 | 120 | 250

TBVAV-S-T100-06 153 | 880 | 160 | 270 | 280 | 400/910 | 150 | 220 | 230 | 135 | 140 | 310 | 327 | 45 | 460 | 120 | 250

TBVAV-S-T100-07 204 | 1190 | 160 | 320 | 280 | 400/910 | 175 | 270 | 230 | 160 | 140 | 360 | 327 | 45 | 460 | 120 | 250

TBVAV-S-T100-08 272 | 1560 | 160 | 320 | 280 | 400/910 | 200 | 270 | 230 | 160 | 140 | 360 | 327 | 45 | 460 | 120 | 250

TBVAV-S-T100-09 374 | 1972 | 160 | 370 | 330 [400/1200| 225 | 320 | 280 | 185 | 165 | 410 | 327 | 45 | 460 | 120 | 250

TBVAV-S-T100-10 425 | 2430 | 160 | 370 | 330 |400/1200| 250 | 320 | 280 | 185 | 165 | 410 | 327 | 45 | 460 | 120 | 250

TBVAV-S-T100-12 612 | 3500 | 160 | 420 | 380 |450/1200| 300 | 370 | 330 | 210 | 190 | 460 | 377 | 45 | 460 | 120 | 250

TBVAV-S-T100-14 816 | 4760 | 160 | 470 | 430 |500/1500| 350 | 420 | 380 | 235 | 215 | 510 | 427 | 45 | 460 | 120 | 250

TBVAV-S-T100-16 1071 | 6232 | 160 | 520 | 480 [500/1500| 400 | 470 | 430 | 260 | 240 | 560 | 427 | 45 | 460 | 120 | 250
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BANG LA CHON DO ON THEO NC LEVEL

102 | 60 | 0.01 2 0.01 2 0.06 [ 15 - - - - - - - - -
05 230 | 140 | 0.01 2 0.01 2 0.14 | 35 = = - - - - = = 21
425 | 250 | 0.01 2 0.01 2 025 | 62 = = 24 - - - 20 24 27
612 | 360 | 0.01 2 0.01 2 0.39 [ 97 - 22 26 - - 22 25 28 31
153 | 90 | 0.02 5 0.02 5 0.05 [ 12 - - - - - - - - -
381 | 225 [005]| 11 [0.05]| 11 |[012| 30 - - 21 - - - - - 21
06 | 511 | 300 [ 0.08 | 20 [ 0.08 | 20 | 0.21 | 52 - - 24 - - - - 20 25
637 | 375 [ 0.13 | 31 [0.13 | 31 [ 033 | 82 - 21 27 - - 22 - 23 27
880 | 517 | 0.18 | 45 [ 0.18 | 45 | 0.46 | 114 = 24 30 - - 25 = 25 29
204 | 120 | 0.03 7 0.03 7 012 [ 30 - - 26 - - - - - 23
o7 561 | 330 [ 0.05]| 12 [ 0.05| 12 | 0.20 | 50 - 23 29 - - 21 - 22 26
935 | 550 [ 0.07 | 18 [0.07 | 18 | 029 | 22 - 25 32 - - 24 - 24 28
1190 | 700 | 0.10 | 26 0.1 26 | 0.41 | 102 - 27 34 - 22 27 22 27 29
272 | 160 | 0.01 2 0.01 2 0.07 | 17 - - 25 - - - - 21 25
849 | 500 | 0.01 2 0.01 2 010 | 25 = 20 28 - - - = 23 28
08 | 1018 | 600 | 0.01 2 0.01 2 0.15 | 37 = 23 30 - - 22 = 26 30
1188 | 700 | 0.01 2 0.01 2 0.20 [ 50 - 24 32 - - 24 20 27 32
1560 | 920 | 0.01 2 0.01 2 0.25 [ 62 - 25 32 - - 24 22 29 33
374 | 220 | 0.01 2 0.01 2 0.06 [ 15 - 22 31 - - 22 - - 25
09 935 | 550 | 0.01 2 0.01 2 0.12 [ 30 - 25 34 - - 25 - - 28
1530 | 900 | 0.01 2 0.01 2 0.2 50 = 25 35 - - 26 = 22 31
1972 | 16 | 0.01 2 0.01 2 0.3 75 = 27 36 - 21 27 = 24 37
425 | 250 | 0.01 2 0.01 2 0.06 [ 15 - - 27 - - 21 - - 25
10 1274 | 750 | 0.01 2 0.01 2 0.10 [ 25 - 20 28/ - - 22 - - 27
1612 | 950 | 0.01 2 0.01 2 0.15 | 37 - 22 30 - - 24 - 22 29
2430 1429 | 0.01 2 0.01 2 029 | 72 - 25 33 - 20 27 - 25 32
612 | 360 | 0.01 2 0.01 2 0.07 | 17 - 23 31 - - 23 - 21 28
2037 1200 | 0.01 2 0.01 2 011 | 27 = 25 32 - - 26 = 23 30
12 | 2548 1500 | 0.01 2 0.01 2 017 | 42 - 26 37 - 21 28 - 25 31
3060 1800 | 0.01 2 0.01 2 0.24 | 60 - 27 35 - 23 30 - 26 363
3500 2060 | 0.01 2 0.01 2 0.33 [ 82 - 28 35 - 25 31 - 28 34
816 | 480 | 0.01 2 0.01 2 0.05 | 12 - 22 31 - 21 29 - 21 28
2548 1500 | 0.01 2 0.01 2 0.10 [ 25 - 25 34 - 23 31 - 26 32
14 | 3398 2000 | 0.01 2 0.01 2 0.18 | 45 = 27 36 - 24 32 21 29 35
4248 2500 | 0.01 2 0.01 2 0.27 | 67 = 29 38 - 25 34 24 32 37
4760 2800 | 0.01 2 0.01 2 0.38 [ 95 - 30 39 - 26 35 27 35 40
1071 | 630 | 0.01 2 0.01 2 0.06 [ 15 - 22 30 - 20 28 - 23 30
3398 2000 | 0.01 2 0.01 2 0.10 [ 25 - 25 33 - 22 30 - 26 33
16 4248 2500 | 0.01 2 0.01 2 0.16 | 40 - 27 35 - 24 32 22 30 35
5097 3000 | 0.01 2 0.01 2 022 | 55 = 29 37 - 26 34 25 33 38
5947 3500 | 0.01 2 0.01 2 030 | 75 = 31 40 - 27 35 28 36 41
6232 8660 | 0.01 2 0.01 2 0.39 [ 97 20 33 41 20 28 36 31 39 44

Rediated sound is based on a 16mm mineral fiber tile ceiling per ARI 855-998 typical cottenuation values. Discharged sound is based on enviornmetal
effect, end reflection, flex duct effect, space effect, soumd Power, division and lined duct effect.
Am thanh phét xa dura trén tran bang tdm soi khoang 16mm theo céc gia tri gidam &m dién hinh ctia ARI 855-998. Am thanh phét ra phu thudc véo nh
huwéng méi trirdng, phan xa cudi, hiéu tmg 6ng dan mém, anh hudng khong gian, céng suat &m thanh, sw phén chia va hiéu tmg 6ng dan co tiéu &m.

Octave Band mid Frequency, Hz Total Deduction Octave Band mid Frequency, Hz
Total Deduction 125 250 500 | 1000 | 2000 | 4000
125 250 500 | 1000 | 2000 | 4000 <300CFM 24 28 39 53 59 40
300CFM-700CFM 27 29 40 51 53 39
All size 18 19 20 26 31 36 >700CFM 29 30 21 51 52 39

Nookwd

Sound Power levels Lw dB re 10
watts
NC-Based on ARI 855-98
Dashes (-) indicate NC's less than 20
CFM-Cubic feet / minute
CMH-Cubic meter / hour
pa-Pressnre given in Pascals
"W.G.-inches of Water Gauge
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BANG LUA CHON CONG SUAT COIL NUO'C NONG (Kw)

VAV SUTI NUGC NONG ONG BON

TBVAV-S-T100-05

TBVAV-S-T100-06

0.03 0.39 1.64 1.90 .89 217 2.43 2.52
0.06 1.46 1.82 217 2.29 2.52 2.90 3.05
0.13 5.56 1.96 2.34 2.49 2.78 3.22 3.40
0.19 12.22 1.99 2.40 2.58 2.87 3.34 3.55
Through the Coil, A ps 4.98 7.47 9.95 12.44 24.88 29.86
0.06 0.36 272 3.28 3.52 3.93 4.54 4.78
0.13 1.40 289 3.66 3.99 4.48 5.33 5.69
0.25 5.35 3.14 3.93 4.25 4.86 5.86 6.30
0.38 11.72 3.19 4.02 4.37 5.01 6.10 6.54
Through the Coil, A ps 9.95 17.42 19.91 29.86 52.26 64.70

TBVAV-S-T100-07

TBVAV-S-T100-08

0.03 0.51 2.29 2.67 2.93 3.28 3.43 3.55
0.06 1.97 2.61 3.14 3.55 4.10 4.31 4.48
0.13 7.47 2.84 3.46 3.96 4.69 4.95 5.22
0.19 16.38 2.93 3.60 4.13 4.92 5.25 5.51
Through the Coil, A ps 4.98 9.95 17.42 37.33 47.28 59.72
0.06 0.51 3.93 4.78 542 6.30 6.62 0.92
0.13 1.91 4.40 5.54 6.42 7.74 8.62 8.70
0.25 7.26 4.69 6.04 712 8.76 9.44 10.02
0.38 15.90 4.81 6.21 7.39 9.17 9.94 10.58
Through the Coil, A ps 12.44 24.88 39.81 79.63 102.02 126.91

TBVAV-S-T100-09

TBVAV-S-T100-10

0.06 0.33 3.49 4.28 478 5.16 5.30 5.45
0.13 1.26 3.96 4.98 571 6.24 6.48 6.68
0.25 4.81 4.25 5.45 6.33 7.03 7.33 7.59
0.38 10.52 4.37 5.66 6.59 7.36 7.68 7.97
Through the Coil, A ps 4.98 14.93 24.88 37.33 47.28 54.74
0.06 0.69 5.48 6.89 7.80 8.44 8.70 8.94
0.13 2.63 6.33 8.32 9.73 10.81 11.25 11.66
0.25 9.98 6.86 €29 11.14 12.57 13.19 13.77
0.38 21.82 7.06 9.70 1.89 13.31 14.01 14.65
Through the Coil, A ps 12.44 29.96 54.74 82.12 97.05 114.47

TBVAV-S-T100-12

0.06 0.45 4.57 5,88 5.86 6.59 6.86 7.09
0.13 1.67 525 6.30 7.06 8.18 8.62 9.00
0.25 6.34 5.89 6.95 7.91 8.35 9.94 10.43
0.38 13.84 5.86 7.21 8.24 9.85 10.46 11.02
Through the Coil, A ps 4.98 9.95 17.43 37.33 47.28 59.72
0.06 0.93 6.95 8.26 9.14 10.32 10.73 11.08
0.13 3.47 8.24 10.20 11.66 13.75 14.54 15.21
0.25 13.06 9.06 11.55 13.48 16.44 17.58 18.58
0.38 28.48 9.48 12.07 14.24 17.55 18.90 20.08
Through the Coil, A ps 12.44 24.88 39.81 79.63 102.02 126.91
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BANG LUA CHON CONG SUAT COIL NUO'C NONG (Kw)

TBVAV-S-T100-14

0.09 0.99 10.35 12.78 14.27 156.33 15.74 16.12

0.19 3.80 12.25 15.94 18.49 20.40 21.19 21.89

2 0.38 14.50 13.48 18.17 21.63 24.35 25.53 26.58
0.57 31.83 13.95 19.08 22.95 26.02 27.37 28.60

Through the Coil, A ps 12.44 29.86 54.74 82.12 97.05 114.47

TBVAV-S-T100-16

0.09 1.11 12.40 14.45 15.80 16.76 17.53 18.08
0.19 4.18 15.15 18.49 20.93 22.77 24.27 25.50
2 0.38 15.99 17.00 21.42 24.79 27.56 29.81 31.74
0.57 35.12 17.73 22.60 26.44 29.57 32.24 34.55
Through the Coil, A ps 14.93 29.86 49.77 7216 97.05 126.91
Correction Factors — Hot Water Coils

Entering Air TempC
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VAV BOX ONG BON - KET HOP DAN CAP NHIET BIEN TR
Model: TBVAV-E-T100

M
TG didu khién —
VAV IDéu ra

TG dién swdi Rolenniet |11 ].g

<

|

S

Q

Dién tré’ sudi £

Sensor Bl
Ap suét
Tai treo (4pcs)
©] 0 c
@
- ~ =
Tiéu &am_ =
tn soi 16 N ik
Q
&
g I
Swol = Truc van 12.7mm
[a)
Inlet
X INLET VIEW Air Flow
0 U
f[ |-
> ks > (== I L
-
Hop
Air Flow = D diéu khién F
Sensor
INLET VIEW BOTTOM VIEW
BANG KiCH THUOC UNIT:mm

TBVAV-E-T100-05 102 | 612 | 160 | 270 | 280 | 400/910 | 125 | 220 | 230 | 135 | 140 | 310 | 327 | 800 | 460 | 120 | 250

TBVAV-E-T100-06 153 | 880 | 160 | 270 | 280 | 400/910 | 150 | 220 | 230 | 135 | 140 | 310 | 327 | 800 | 460 | 120 | 250

TBVAV-E-T100-07 204 | 1190 | 160 | 320 | 280 | 400/910 | 175 | 270 | 230 | 160 | 140 | 360 | 327 | 800 | 460 | 120 | 250

TBVAV-E-T100-08 272 | 1560 | 160 | 320 | 280 | 400/910 | 200 | 270 | 230 | 160 | 140 | 360 | 327 | 800 | 460 | 120 | 250

TBVAV-E-T100-09 374 | 1972 | 160 | 370 | 330 [400/1200| 225 | 320 | 280 | 185 | 165 | 410 | 327 | 800 | 460 | 120 | 250

TBVAV-E-T100-10 425 | 2430 | 160 | 370 | 330 |400/1200| 250 | 320 | 280 | 185 | 165 | 410 | 327 | 800 | 460 | 120 | 250

TBVAV-E-T100-12 612 | 3500 | 160 | 420 | 380 (450/1200| 300 | 370 | 330 | 210 | 190 | 460 | 377 | 800 | 460 | 120 | 250

TBVAV-E-T100-14 816 | 4760 | 160 | 470 | 430 |500/1500| 350 | 420 | 380 | 235 | 215 | 510 | 427 | 800 | 460 | 120 | 250

TBVAV-E-T100-16 1071 | 6232 | 160 | 520 | 480 [500/1500| 400 | 470 | 430 | 260 | 240 | 560 | 427 | 800 | 460 | 120 | 250




STARDUCT

BANG LWA CHON DO ON THEO NC LEVEL

102 | 60 | 0.01 2 0.01 2 0.06 [ 15 - - - - - - - - -
05 230 | 140 | 0.01 2 0.01 2 0.14 | 35 = = - - - - = = 21
425 | 250 | 0.01 2 0.01 2 025 | 62 = = 24 - - - 20 24 27
612 | 360 | 0.01 2 0.01 2 0.39 [ 97 - 22 26 - - 22 25 28 31
153 | 90 | 0.02 5 0.02 5 0.05 [ 12 - - - - - - - - -
381 | 225 [005]| 11 [0.05]| 11 |[012| 30 - - 21 - - - - - 21
06 | 511 | 300 [ 0.08 | 20 [ 0.08 | 20 | 0.21 | 52 - - 24 - - - - 20 25
637 | 375 [ 0.13 | 31 [0.13 | 31 [ 033 | 82 - 21 27 - - 22 - 23 27
880 | 517 | 0.18 | 45 [ 0.18 | 45 | 0.46 | 114 = 24 30 - - 25 = 25 29
204 | 120 | 0.03 7 0.03 7 012 [ 30 - - 26 - - - - - 23
o7 561 | 330 [ 0.05]| 12 [ 0.05| 12 | 0.20 | 50 - 23 29 - - 21 - 22 26
935 | 550 [ 0.07 | 18 [0.07 | 18 | 029 | 22 - 25 32 - - 24 - 24 28
1190 | 700 | 0.10 | 26 0.1 26 | 0.41 | 102 - 27 34 - 22 27 22 27 29
272 | 160 | 0.01 2 0.01 2 0.07 | 17 - - 25 - - - - 21 25
849 | 500 | 0.01 2 0.01 2 010 | 25 = 20 28 - - - = 23 28
08 | 1018 | 600 | 0.01 2 0.01 2 0.15 | 37 = 23 30 - - 22 = 26 30
1188 | 700 | 0.01 2 0.01 2 0.20 [ 50 - 24 32 - - 24 20 27 32
1560 | 920 | 0.01 2 0.01 2 0.25 [ 62 - 25 32 - - 24 22 29 33
374 | 220 | 0.01 2 0.01 2 0.06 [ 15 - 22 31 - - 22 - - 25
09 935 | 550 | 0.01 2 0.01 2 0.12 [ 30 - 25 34 - - 25 - - 28
1530 | 900 | 0.01 2 0.01 2 0.2 50 = 25 35 - - 26 = 22 31
1972 | 16 | 0.01 2 0.01 2 0.3 75 = 27 36 - 21 27 = 24 37
425 | 250 | 0.01 2 0.01 2 0.06 [ 15 - - 27 - - 21 - - 25
10 1274 | 750 | 0.01 2 0.01 2 0.10 [ 25 - 20 28/ - - 22 - - 27
1612 | 950 | 0.01 2 0.01 2 0.15 | 37 - 22 30 - - 24 - 22 29
2430 1429 | 0.01 2 0.01 2 029 | 72 - 25 33 - 20 27 - 25 32
612 | 360 | 0.01 2 0.01 2 0.07 | 17 - 23 31 - - 23 - 21 28
2037 1200 | 0.01 2 0.01 2 011 | 27 = 25 32 - - 26 = 23 30
12 | 2548 1500 | 0.01 2 0.01 2 017 | 42 - 26 37 - 21 28 - 25 31
3060 1800 | 0.01 2 0.01 2 0.24 | 60 - 27 35 - 23 30 - 26 363
3500 2060 | 0.01 2 0.01 2 0.33 [ 82 - 28 35 - 25 31 - 28 34
816 | 480 | 0.01 2 0.01 2 0.05 | 12 - 22 31 - 21 29 - 21 28
2548 1500 | 0.01 2 0.01 2 0.10 [ 25 - 25 34 - 23 31 - 26 32
14 | 3398 2000 | 0.01 2 0.01 2 0.18 | 45 = 27 36 - 24 32 21 29 35
4248 2500 | 0.01 2 0.01 2 0.27 | 67 = 29 38 - 25 34 24 32 37
4760 2800 | 0.01 2 0.01 2 0.38 [ 95 - 30 39 - 26 35 27 35 40
1071 | 630 | 0.01 2 0.01 2 0.06 [ 15 - 22 30 - 20 28 - 23 30
3398 2000 | 0.01 2 0.01 2 0.10 [ 25 - 25 33 - 22 30 - 26 33
16 4248 2500 | 0.01 2 0.01 2 0.16 | 40 - 27 35 - 24 32 22 30 35
5097 3000 | 0.01 2 0.01 2 022 | 55 = 29 37 - 26 34 25 33 38
5947 3500 | 0.01 2 0.01 2 030 | 75 = 31 40 - 27 35 28 36 41
6232 8660 | 0.01 2 0.01 2 0.39 [ 97 20 33 41 20 28 36 31 39 44

Rediated sound is based on a 16mm mineral fiber tile ceiling per ARI 855-998 typical cottenuation values. Discharged sound is based on enviornmetal
effect, end reflection, flex duct effect, space effect, soumd Power, division and lined duct effect.
Am thanh phét xa dura trén tran bang tdm soi khoang 16mm theo céc gia tri gidam &m dién hinh ctia ARI 855-998. Am thanh phét ra phu thudc véo nh
huwéng méi trirdng, phan xa cudi, hiéu tmg 6ng dan mém, anh hudng khong gian, céng suat &m thanh, sw phén chia va hiéu tmg 6ng dan co tiéu &m.

Octave Band mid Frequency, Hz Total Deduction Octave Band mid Frequency, Hz
Total Deduction 125 250 500 | 1000 | 2000 | 4000
125 250 500 | 1000 | 2000 | 4000 <300CFM 24 28 39 53 59 40
300CFM-700CFM 27 29 40 51 53 39
All size 18 19 20 26 31 36 >700CFM 29 30 21 51 52 39

Nookwd

Sound Power levels Lw dB re 10
watts
NC-Based on ARI 855-98
Dashes (-) indicate NC's less than 20
CFM-Cubic feet / minute
CMH-Cubic meter / hour
pa-Pressnre given in Pascals
"W.G.-inches of Water Gauge
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STARDUCT

BANG LUA CHON CONG SUAT BIEN TRO SUO'l (Kw)

Nguyén tac tinh toan lwa chon céng suat dién tro swéi:

« Do vdi cac VAV box Ioal éng don (Smgle duct) khi két hcrp trwc tiép voi dién tré swdi dé thuc hién viéc
swdi Am can xac dinh mirc Vmin & ché dd swdi va Vmax & ché dd swdi khac vdi ché do lam mat,
nham d&m bao tai hoan toan nhiét swéi do dién tré sinh ra ra ngoai. Tranh lanh phi ndng lwong va hién
twong qua nhiét, dan dén nguy co héa hoan.

+  Xé&c dinh lvu lwong téi thiéu Q swdi min: V&i Q swdi min = 50% Qmax danh dinh ctia VAV chon.

. Xac dinh lwu lwong téi da Q swéi max: V&i Q swdi max chi nén = 80% Qmax danh dinh ctia VAV chon.

+  Tinh c6ng suat dién tr& swdi:

1.206 x V(cmh) x AT (°C)
3600

St dung cong thirc: P(kW)=

Trong do:
- P = Céng suét dién tré sudi (kW)
-V = Lwu lwong khéng khi (CMH)
- AT = Gig st¥ nhiét d6 swéi yéu céu la 32°C- Chénh léch nhiét do (32°C - 13°C = 19°C)

Lwu lrgng lam mat Luu lwvong sudi
M3 san pham . Qswéi min Qswé&i max CS Dién tré&
Qmin (CMH) Qmax (CMH) (CMH) (CMH) Max (kW)
TBVAV-E-T100-05 102 612 306 490 2
TBVAV-E-T100-06 153 880 440 704 3
TBVAV-E-T100-07 204 1,190 595 952 4
TBVAV-E-T100-08 272 1,560 780 1,248 5
TBVAV-E-T100-09 374 1,972 986 1,578 6
TBVAV-E-T100-10 425 2,430 1,215 1,944 8
TBVAV-E-T100-12 612 3,500 1,750 2,800 11
TBVAV-E-T100-14 816 4,760 2,380 3,808 15
TBVAV-E-T100-16 1,071 6,232 3,116 4,986 20

Diéu khién va an toan cho VAV 6ng don c6 swoi

Diéu khién nhiét d6: Sequence diéu khién co ban kiéu “shut-off with reheat” nhw sau:

+  Khi phong can lam mat: van VAV mé& t&r Vmin 1&n dén Vmax theo nhu cau (thueng PID theo do léch
nhiét). Coil sui tat.

. Khi phong trong khoang chép nhan (deadband): van VAV git Vmin. Coil suwoi tat.

. Khi phong can suwéi: van VAV gitr & Vmin (hodc mét g|a tri heating max cb dinh, thwong bang Vmin néu
tuan tha shut-off). Coil swéi bat (néu dién tré thi cé thé modul bang SSR hoéc on/off bac, néu nwéc
néng thi mé van). Coil diéu chinh dé& nang nhiét d6 phong dén setpoint.

Mét sb hé DDC ap dung “dynamic minimum”: cho phép van VAV tadng mét chat trén Vmin khi coil dat 100%

nhwng phong van chwa dd nhiét sau mét khoang thdi gian, nham bé sung thém gié 4m (tr AHU néu cé sui

trung tdm hodc it nhat cung cép thém nhiét lwong du lanh hon). Song song d6, tuan theo ASHRAE 62.1,

néu nhiét d6 gio ra >32°C (90°F) thi logic budc phai tang Iwu lvong dé tranh dong tangHTS.COM. Viéc nay

phtrc tap, nén nhiéu thiét ké don gian bé qua (gi¢i han coil dé khong vuot 32°C ngay twr dau).

Diéu khién dién tré nhiéu bac: V&i dién tré, cach phd bién 1a bat/tat theo bac. Vi du dién tré 6 kW chia 2

bac:

. Khi nhiét do phong dwdi setpoint 1°C: bat 1 bac (~3 kW).

. Duw¢i setpoint 2°C: bat 2 bac (6 kW). Khi nhiét do tang gan dat, lan lwot tat bot bac. Cach nay don glan
nhwng nhiét d6 co thé dao dong. Tinh vi hon la SSR diéu khién theo %: khi sai léch nhd, cap 30% cong
suét (bang cach dong ngét nhanh), duy tri 6n dinh hon.

An toan: Vi toan bo gié qua coil phu thudc van VAV, can chac chan van VAV khéng déng kin khi coil dang

mé. Nhiéu bo diéu khién sé& dat mirc dong thap nhat ~5-10% ngay ca khi yéu cau 0, dé phong ngtra. Mach

dién tré co6 cam bién dong khi tai cb éng, néu phat hién <0.05" H , O (qua it gid) sé& ngét dién tréHTS.COM.

Thermostat qua nhiét gan trén thanh dng sau dién tré sé ngat néu nhiét d6 vwot ngudng (~60°C). Véi coil

nuwdc nong, thuwdng khéng cé sensor dong khi, nhwng van 3 nga tron hoac van modulating cling sé “dong”

khi khéng c6 yéu cau nhiét.

Tich hop BMS: Cac hop VAV reheat thwérng ndi mang véi hé BMS, nén giam sat dwoc lwu lwong hién tai,

trang thai van, trang thai sudi. Qua d6, BMS c6 thé thuc hién cac téi wu nhu: reset nhiét do gié cap AHU,

giam sat cac zone cung swéi dé tranh xung dot viing, v.v.

Béo tri: Loai hop nay don gian nhat — khéng quat, it hdng héc. Dién tré can lam sach dinh ky (bui bam cé

thé chay mui khi néng). Coil nwéc can xa gié va tranh dong can.
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STARDUCT

CHE PO HOAT DONG
M6 ta irng dung

«  Lam mat hodc swéi 4m bang khong khi cip vao bang cach diéu chinh van gié (dwa trén diém
cai dat nhiét do).

«  AHU (Bd xt¥ ly khéng khi trung tdm) hodc RTU (Pon vi x&r ly mai) phai cung cap khoéng khi
lanh ho&c &m.

«  Chuyén dbi gitra ché do lam lanh va sw&i &m bang tin hiéu tir BMS (Hé théng quan ly toa
nha).

Tuy chon:

«  Tuw dong chuyén ddi gitra lam lanh va swdi &m néu sir dung cdm bién nhiét d6 6ng gié 22DT-
12L (*).

+ Cam bién COLJ dé giam sat chat lwong khong khi. ) .

+  Cobng tac clra s6 hodc cam bién hién dién (loai trtr 1an nhau) thong qua b diéu khién phong
MP-Bus.

+  Diéu khién bypass (diéu khién vi tri) ma khéng can tai swéi néu cadm bién D3 bj v hiéu héa.

So d6 rng dung

One sensor input available

S sl MP

ol 1
4 ]

(( 0 Auto C/O :

. possible* "

Supply air I

PPY 1 LSS,
|
1
°C
1
-- -
One DI
available
Trinh tw van hanh Sequence diagram
Air volume flow A 4¢— "Wintermode” —p 44— “Summer mode” —p»
Vmax
Normal mode
vmin ECO mode
<4-Deadband-» _
Room temp. [°C]
ESP Heating SP ESP Cooling
SP: Setpoint, normal mode

ESP: Setpoint, ECO mode



STARDUCT

THIET BI BIEU KHIEN

Loai san phadm Belimo Chtrc nang Ghi chu

BO diéu khién / Bd truyén déng Controllers / Actuators

LMV-BAC-002 Bo diéu khién vling VAV, tich hgp bd truyén déng van gié 5 Nm, 3 dau ra k§ thuat s6 Tuy chon
NMV-BAC-002 Bo diéu khién vung VAV, tich hop b truyén dong van gié 10 Nm, 3 dau ra ki thuat s6 Tuy chon
Thiét bi phong / Cam bién phong
22RT-A001 Thiét bi phong c6 man hinh, vé tring, MP-Bus, NFC, mét d4u vao s6 Tay chon
22RT-A0011 Thiét bi phong c6 man hinh, vo den, MP-Bus, NFC, mdt dau vao s6 Tuy chon
22RT-A002 Cam bién phong, khdng c6 man hinh, vo trang, MP-Bus, NFC Tuy chon
22RT-A003 C3m bién phong, khéng c6 man hinh, vé trdng, MP-Bus, NFC, mot dau vao s6 Tuy chon
Cam bién 6ng gid Duct sensors
22DT-12L Cam bién nhiét d6 6ng gi6, 0.5V /0..10 V, -50...160°C Tuy chon
22DC-11 Cam bién CO, 6ng gid, 0...5V /0...10 V, 0...2000 ppm Tuy chon
2 z e r: an ‘A ‘2 g g
Céng két néi v&i dong co diéu khién Terminal assignment
LMV-BAC-001 / NMV-BAC-001
BACnet AC 24V Al MP
p+ [ o- | 1+ | - s MP
N
3 S g 2| .n
T S5 o [9) o >N
g g m ~ 3| =2AZ
S w 3 S4H9
o) ® —» 3 ) N g ©
= »n 3 o TS0 ~53
)] c o g ) N ]I> o c
T332 & %) o=3
S 3¢ e o | 8==
<c2 o 7| o=
29 S o =
2 S

Good to know
= In bypass control, setpoint and actual values are effective as damper position setpoint / actual value.
=  The room sensor 22RT-A002 doesn't support the connection of a window switch / occupancy detector.

Subject to change
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VAV BOX SUG1 NUGC NONG V31 QUAT KIEU SONG SONG

VAV box

72—
F—--50.00
110
4>
50 O

Hop diéu khién

L si000—— ]

z
SIPErE e sees
g
S

Water Coil

—1s0—f

Vach tiéu am

»
[9)
[

Q
~
o~
Q»
3

A r——szo.oe—w
i |usg ™
000
000
SR\ § - 000 4 @A
000
% 000
@D
50.00+—
Lu 4 74 22—

‘ Sensor ap suat ‘ Canh van Thép ma Zin-Alu
‘ Thén van, Thép ma Zin-Alu ‘ Quat i tam, lap song song
. V6 bang thép ma Zin-Alu ‘ Coil sudi nugc ndng
‘ Bic ngi dAu ra TOF ‘ Truc cénh, thép Ct45, D12
(5) cingtée nguin cip (32 chan it igu PP,
' B didu khidn Belimo ‘ BS ddi ngudn ra 24v OC
' HGp diéu khién, thép ma Zin-Alu . Cau dau dién, cau chi 2A
BANG KICH THUOC VA LUU LUONG Pon vi: mm
Kich thwéc VAV box swéi dién - Quat song song Ong diéntré  DAuranhiéungd = Hop BK
KT B X ' X
Luulvong KT 13 gidu khidn Dhu ra KTloe & o  HopBK KT hop DK KT hop DK
Y%
Min Max (D) 7z x vy E | F Z1 Xt Y1 | T U V
m’/h m?h
TBVAV= 1476 | 880 | 150 |600|780|420|320{280|120|210|360|310| 200 | 730 |150|360|310| 20725 | B~ 600|370|330 580 120|255
FPP-T200 -06 MOA
TBVAV= | 312 |1560| 200 |600|780420(320|280145|210|360|310| 200 |1150|150|360|310| 20725 | '~ 600|370|330 580 120|255
FPP-T200 -08 MOA
TBVAV= 1 186 | 2430| 250 |600|780|470|320|280|170|235|360|310| 200 |1800| 150|360[310| 20725 | B~ 600|370|330 580 120|255
FPP-T200 -10 MOA

Ghi chu: NSX Starduct gii quyén c6 thé thay déi mét sé chi tiét cdu tao, hodc kich thwdc sén phdm ma khéng cén bdo truorc.
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VAV BOX SUG1 NUGC NGNG VG1 QUAT KIEU NOI TIEP

Model: TBVAV-FPS-S

Hop diéu khién S8,/ . Phiniec

/Water Coil
[T — >
E
_ QAulahli tam Vé&ch tiéu &m
Back View noi tiép ton soi 16
X
0] O ‘ Air Flow Sensor o ‘ A !
\ | \
o
— @ o >
> /
¥ Pe—
Truc D12.7 F?‘ A | Truc D12.7 F?" Air Flow Sensor
X T
o]
I B6 chia dau ra
: (Tuy chon thém)
Khi lanh tir AHU q (D) | |- 4
|
M (o}
O f \ f \1 -
re A A =4 : >
<hi i il N N
. n A o
Tiéu am
—} (Tuy chon thém) ECM Fan ||
[ ml Y
m—) Khira
500 72 Z B 21 .
| - -
BANG KICH THUOC VA LUU LUONG Don vi: mm
Kich thwéc VAV box swéi dién - Quat song song Ong diéntré  DAuranhiéungd = Hop BK
KT KT - 2 A . )
Luuluong KT g gidu khién Dau ra KTlee |'& 5 || fopBx KT hep DK X hop BX
. a 2%
Min Max (D) 7z x 'y E | F A B © Jdzz22 A B Z1 X1yt T U Vv
m’h | m°h (W) m’h
TBVAV=_ | 176 | 880 | 150 |600|780[420|320|280|120|210|360|310| 200| 730 |150|360|310|20/25| "B~ | 600|370 |330 | 580| 120|255
FPS-T200 -06 MOA
TBVAV= 1 315 | 1560| 200 |600|780|420|320|280145|210|360|310| 200 |1150| 150|360 |310| 20/25 | B~ | 600|370|330 580 | 120 | 255
FPS-T200 -08 MOA
TBVAV= | 486 | 2430| 250 |600|780[470|320|280| 170|235 |360|310| 200 |1800|150|360|310| 20725 | /B~ | 600|370 |330 | 580| 120|255
FPS-T200 -10 MOA

Ghi chu: NSX Starduct gii quyén c6 thé thay déi mét sé chi tiét cdu tao, hodc kich thwdc sén phdm ma khéng cén bdo truorc.
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STARDUCT

BANG THONG SO B ON (NC Level)

TERMINAL UNIT SELECTION DATA SHEET

Daura NC (A ps) Than vé NC ( A ps)
Luu lwgng Chénh ap Aps
Kich thuwéc 0.5'W.G. 1'W.G. 1.5'W.G. 0.5'W.G. 1T"'W.G. 1.5'W.G.
CMH Pa "W.G 125Pa 250Pa 375Pa 125Pa 250Pa 375Pa
425 24 0 - - - - 24 26
511 34 0 - - - 22 26 28
06
el 594 46 0 - - - 23 27 30
880 60 0 - - - 25 29 31
680 12 0 - - - 27 29 30
850 18 0 - - - 29 30 31
08
(2200 1019 25 0 - 20 21 30 32 33
1188 34 0 23 23 24 31 33 35
936 25 0 - - - 25 29 31
1019 29 0 - - - 26 30 32
08
(@200) 1105 34 0 - - - 26 31 33
1188 39 0 - - - 27 31 34
1560 44 0 - - - 28 32 34
1361 12 0 - - - 27 29 31
1530 15 0 - 20 21 27 30 32
LY 1699 19 0 22 23 23 28 31 33
(@250)
1868 22 0 25 25 26 29 31 34
2038 26 0 27 27 28 29 32 34
1361 15 0 - - - 28 30 32
10 1613 21 0 - - 21 29 31 33
(0] 1868 27 0 20 22 23 30 33 35
2430 35 0 22 24 25 30 34 36
ceiling per typical Discharged

effect, end reflection, flex duct effect, space effect, soumd Power, division and lined duct effect.

Am thanh birc xa dugc do dua trén tran gach sgi khodng 16mm theo gid tri suy giGm dm tiéu chudn cia ARl 855-998. Am thanh thodt ra duoc xdc dinh duwa trén cdc yéu
té méi trudng, phdn xa déu cudi, dnh hwéng cia 6ng mém, dnh hudng cda khéng gian, céng sudt Gm thanh, trong viing va dnh hwdéng cia 6ng cé cdch Gm.

Octave Band mid Frequency, Hz Total Deduction Octave Band mid Frequency, Hz
Total Deduction 125 250 500 | 1000 | 2000 | 4000
125 250 500 | 1000 | 2000 | 4000 <300CFM 24 28 39 53 59 40
300CFM-700CFM 27 29 40 51 53 39
Al et UG R el e >700CFM 29 | 30 | 41 | 51 | 52 | a9

. Sound Power levels Lw dB re 10~ watts
. NC-Based on ARl 855-98

. Dashes (-) indicate NC's less than 20
CFM-Cubic feet / minute

CMH-Cubic meter / hour

pa—Pressnre given in Pascals
"W.G.—inches of Water Gauge

NO O AN~
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(g\;) STARDUCT VAV SUG1 NUGC NONG QUAT SONG SONG VA NOI TIEP

BANG CHON THONG SO COIL NUGC NONG

TERMINAL UNIT HEAT WATER COIL DATA (Kw)

TBVAV-FPS-T200-06 0.06 051 3.90 4.20 450 4.80 5.00 5.20
0.13 1.91 4.40 4.90 5.30 570 6.00 6.30

2 0.25 7.26 470 5.30 5.80 6.20 6.70 7.00

0.38 15.87 4.90 550 6.00 6.50 6.90 7.40

Through the Coil,ps (Pa) |  17.40 24.90 32.30 39.80 47.30 57.20

TBVAV-FPS-T200-08

0.06 0.69 6.30 6.50 6.90 7.00 7.20 7.70

0.13 2.63 7.70 8.00 8.60 8.80 9.10 9.90

2 0.25 9.95 8.60 9.10 9.80 10.10 10.50 11.60
0.38 21.79 9.00 9.50 10.30 10.70 11.00 12.30

Through the Coil,ps ( Pa) 37.30 42.30 54.70 59.70 67.20 97.00

TBVAV-FPS-T200-10

0.06 0.90 8.10 8.40 8.60 8.90 9.10 9.30

0.13 3.44 10.30 10.80 11.30 11.70 12.10 12.50

2 0.25 13.08 11.90 12.60 13.30 13.90 14.50 156.00
0.38 28.43 12.50 13.40 14.10 14.80 156.50 16.10

Through the Coil,ps (Pa) 38.80 47.30 57.20 67.20 79.60 89.60
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VAV BOX SUG1 BIEN TRG" V31 QUAT KIEU SONG SONG

Model: TBVAV-FPP-E

Ta diéu khién

Sensor

VAV SUG1 BIEN TRG QUAT SONG SONG

Senso 520
VAV &p suét ’—‘TD po—— J Hop didu khién VAV é .
TG diéu khién Céu chi nhiét U
Y1 -« é Dién tré swdi " n
| e
2J 2J a
< M 9 o
= omnn| s
Phin loc T
duong hoi
Vach tigu am ~ Quatsongsong - ¥
Tén soi 16 p 420 .
Dién tré swdi < Z1 »i
!
P _
ulr B Y F
\%
e —
< U X U
CAU TAO:
‘ Sensor ap suat ‘ Canh van Thép ma Zin-Alu
. Thén van, Thép ma Zin-Alu ‘ Quat li tam, 15p song song
‘ V6 bing thép ma Zin-Alu ' Bién tré sudi
. Bic ndi dau ra TOF ' Truc canh, thép Ct45, D12
‘ Céing téc ngudn cap ‘ Chén ndi tin higu Py/Ps
‘ Bd dieu khién Belimo . BG ddi nguon ra 24v OC
' Hap diéu khién, thép ma Zin-Alu ‘ Cau du dién, cau chi 2A
BANG KICH THUOC VA LUU LUONG Pon vi: mm

Kich thwéc VAV box swéi dién - Quat song song Ong diéntré  DAuranhiéungd | Hop BK
KT KT 2 o - 5
Lwu lwvong KT t0 didu khidn DAu ra KT loc g. Hép BK KT hop DK | KT hop BK
VA 5
Min Max (D) 7 x v E F 3 Z1 X1 Y1 T U v
m’h | m?h m’
TBVAV= | 476 | 880 | 150 |600|780420(320|280120|210[360 310|200 | 730 [150|360|310]| 20/25| 'B~ |600|370|330|580| 120|255
FPP-T200-06 MOA
TBVAV= | 312 |1560| 200 |600|780|420|320|280|145|210|360|310| 200 |1150| 150|360|310| 20725 | "2 |600 370|330 |580{ 120 | 255
FPP-T200-08 MOA
TBVAV= | 486 |2430| 250 |600|780470{320|280 170|235 |360 310|200 [1800[150|360|310| 20/25| 'B~ |600|370|330|580| 120 | 255
FPP-T200-10 MOA

Ghi chu: NSX Starduct gii quyén c6 thé thay déi mét sé chi tiét cdu tao, hodc kich thwdc sén phdm ma khéng cén bdo truorc.
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VAV BOX SUG1 BIEN TRG" VA1 QUAT KIEU NOI TIEP

Model: TBVAV-FPS-E

VAV box
Hop diéu khién

P—j Phin loc
[T — > H(’?p ;
didu khién
E
Back View Vach tiéu am
Quat |i tam tén soi 16
pién tr& noi tiép «
0] O ‘ Air Flow Sensor Suol o ‘ A !
\ | \
o
—_— m 2\
> / | NG e
v —
Truc D12.7 5 A | Tryc D12.7 — Air Flow Sensor
X
T
lu
T
; N\ M) u I
— H B | (o) mmm— Knilanh tir AHU
Q
®Q
| [ 52 IR
) o5 Khi hoi tran
Khira UAY Tiéu am
\ — Dién tr& swéi 1 w (Tay chen thém)
- 21 . Z S Lz2 500
BANG KICH THUOC VA LUU LUONG Don vi: mm

Kich thwéc VAV box swéi dién - Quat song song Ong diéntré  DAuranhiéungd = Hop BK

KT KT A - -
Lwu lwong \;X(/ t didu khién DAu ra KT loc . 5 Hép BK KT hop DK | KT hop BK

Min Max| (D) 'z x vy E F
mh m’h

Z1 X1 Yyt 1T U V

TBVAV- TB-
FPS-T200-06 176 | 880 | 150 [600(780(420|320|280|120(210|360|310|200 | 730 [150|360|310|20/25 MOA 600(370(330|580|120 (255

TBVAV- TB-
FPS-T200-08 312 [1560| 200 [600|780|420|320(280|145|210|360|310|200 |1150|150|360|310|20/25 MOA 600(370(330|580 120|255
TBVAV- B-

FPS-T200-10 486 [2430| 250 [600|780|470|320(280|170|235|360|310|200 |1800|150|360|310|20/25 600|370(330|580| 120|255

MOA

Ghi chu: NSX Starduct gii quyén c6 thé thay déi mét sé chi tiét cdu tao, hodc kich thwoc sén phdm ma khéng cén bdo truorc.
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STARDUCT
ZoneEase VAV Applications

CHE DO HOAT DONG

Lam mat véi quat song song hoac ndi tiép

M6 ta irng dung

*  Lam mét bang khong khi cap bang cach diéu chinh van gié (dya trén nhiét d6 cai dat).
. AHU trung tdm / RTU phai cung cap khéng khi lanh chinh.

e Cap Sudibang dién tré 1 cap tai dau ra kj thuat s6 Dol.

Tuy chon:

*  Chuyén déi ty dong gitta ché do swdi / lam mat néu c6 cdm bién nhiét dd 6ng gié 22DT-12L (*).

e Cam bién CO, dé giam sat chat lugng khong khi.

*  Cong tac clra s6 hodc cAm bién hién dién (chi cé thé chon mot trong hai) théng qua thiét bj phong MP-Bus.

So’ d6 trng dung

One sensor input available

DO1 s; sl MP
Al :
' Auto C/O
1 | possible* :
Supply air 1
PPY 1 LSS
|
|
°C
|
-- T
One DI
available

Trinh tw van hanh Sequence diagram

Air volume flow

b «¢-Deadband—p
—_— Normal mode
Vmax -- ECO mode
Fan on yy T T
| |
. i [
Vmin T T
Fan off L \ 4 \ 4 -
. Room temp. [°C
SP: Setpoint, normal mode SP ESP p-[°C]

ESP: Setpoint, ECO mode




STARDUCT
CHE DO HOAT DONG
Lam mat v&i quat song song hoac ndi tiép + dién tré 1 cap

M6 ta irng dung

*  Lam mét bang khong khi cap bang cach diéu chinh van gié (dya trén nhiét d6 cai dat).

. AHU trung tdm / RTU phai cung cap khéng khi lanh chinh.

*  Giai doan sudi dau tién bang cach tuan hoan khéng khi hdi qua quat song song tai dau ra k§ thuat s6 Do1l.
*  Giai doan sudi thi hai bang dién tré sudi 1 cap tai dau ra ki thuat s6 Do2.

Tuy chon:

e  Chuyén déi ty dong gitra ché do swdi / lam mat néu c6 cdm bién nhiét d 6ng gié 22DT-12L (*).

*  Cam bién CO, dé giam sat chat lvgng khong khi.

e Cong tic clra s6 hodc cam bién hién dién (chi cé thé chon mét trong hai) théng qua thiét bi phong MP-Bus.

So d6 (rng dung

One sensor input available
(* DO2| S S : MP
‘ @ . Auto C/O !
possible* :
Supply air 1
1 LSS
1
1
Cco, °C
[
—— -
One DI
available

Trinh tw van hanh Sequence diagram

Air volume flow

A
— Normal mode
il - - ECO mode
Fan on 'y yy T
! |
. | |
Vmin T T —e
Fan off L vy \ 4 5
Electric heater A
on A A I
| I
| |
| | 5
! ! <
Off 1 A 4 \ 4 i
. SP ESP Room temp. [°C]
SP: Setpoint, normal mode

ESP: Setpoint, ECO mode




STARDUCT
CHE DO HOAT DONG
Lam mat v&i quat song song hoac ndi tiép + dién tré 2 cap

M6 ta irng dung

*  Lam mét bang khong khi cap bang cach diéu chinh van gié (dya trén nhiét d6 cai dat).

. AHU trung tdm / RTU phai cung cap khéng khi lanh chinh.

*  Giai doan sudi dau tién bang cach tuan hoan khéng khi hdi qua quat song song tai dau ra k§ thuat s6 Do1l.
*  Giai doan sudi thit hai bang dién tré sudi 1 cap tai dau ra ki thuat s6 Do2 and Do3.

Tuy chon:

e  Chuyén déi ty dong gitra ché do swdi / lam mat néu c6 cdm bién nhiét d 6ng gié 22DT-12L (*).

*  Cam bién CO, dé giam sat chat lvgng khong khi.

e Cong tic clra s6 hodc cam bién hién dién (chi cé thé chon mét trong hai) théng qua thiét bi phong MP-Bus.

So d6 (rng dung

One sensor input available

@. | DO2/3 S S
‘ . Auto C/O

possible*

MP

Supply air
i I A IS4

One DI
! E available

Trinh tw van hanh Sequence diagram

Air volume flow y

A
— Normal mode
Ve - - ECO mode
Fan on 'y 'y I
| I
. ! |
Vmin T T . 2
Fan off L A4 4 >
Electric heater A
StageZ y Y y ¥ |
| |
| |
| |
Stage 1 ! —r
| |
I |
Dead
| | <
L v v band R
. SP ESP Room temp. [°C]
SP; Setpoint, normalmode

ESP: Setpoint, ECO mode
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STARDUCT

- e

Thiét bi diéu khién

Loai san phdm Belimo Chtrc nang Ghi chua

Bo diéu khién / B6 truyén déng Controllers / Actuators

LMV-BAC-002 Bo diéu khi&n vling VAV, tich hgp bd truyén dong van gié 5 Nm, 3 dau ra k{ thuat s6 Tuy chon

NMV-BAC-002 Bo diéu khién vling VAV, tich hop bd truyén ddng van gié 10 Nm, 3 dau ra ki thuat s& Tay chon
Thiét bj phong / Cdm bién phong

22RT-A001 Thiét bi phong cé man hinh, vo trang, MP-Bus, NFC, mdt dau vao s6 Tuy chon

22RT-A0011 Thiét bj phong c6 man hinh, vo den, MP-Bus, NFC, mdt ddu vao s6 Tuy chon

22RT-A002 Cam bién phong, khéng ¢ man hinh, vé tring, MP-Bus, NFC Tuy chon

22RT-A003 Cam bién phong, khong cé man hinh, vé trdng, MP-Bus, NFC, mdt dau vao s6 Tuy chon
Cam bién 8ng gid Duct sensors

22DT-12L Cam bién nhiét d6 éng gid, 0.5V /0...10 V, -50...160°C Tuy chon

22DC-11 Cam bién CO, 6ng gid, 0...5V /0...10 V, 0...2000 ppm Tuy chon
Cong két néi véi dong co digu khién Terminal assignment

Lam mat hodc néng v&i quat song song hodc ndi tiép

LMV-BAC-002 / NMV-BAC-002

Lam mat hodc néng véi quat song song hodc ndi tiép va dién tr& 1 cap

LMV-BAC-002 /| NMV-BAC-002
Good to know

Lam mat hodc néng véi quat song song hodc ndi tiép va dién tr& 2 cap
LMV-BAC-002 / NMV-BAC-002
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BACnet | AC24V | Room unit Analog IN / MP Digital OUT Good to know
o+ [D- [ L L |~ L] ~]wmp S L ~[mr][ 1] 2] 3 |com '
m = The room sensor 22RT-A002 doesn't
= g N g 280 . :* - support the connection of a window
Q M ~ Q ! ' .
® z 838 |z 3| 3z (2138 3 g switch / occupancy detector.
T o e S| L =4
2 s 223 398] <2 |z lz2| = |o
o 58 25 |o 5| S5 |8|z5| & |2
S g 822 ¢ g 88 2|8 a S
<o = 2 3 < g ' '
g = 2 9 =8
= = 4 o]

BACnet AC 24V [ Room unit Analog IN / MP Digital OUT )
p+[D-[ L[ L |~ L[ ~[mP] s L[~ |wmP 2 | 3 |com| = Reheat aggregates can't be turned on if
N s 3 Y % . | theactual air volume flow is < 10% of Vmax.
N S 3 - =3 ) .
§ 3 P § s 2 S| 88 |L|®|3]s|2]| =Theroom sensor 22RT-A002 doesn't
o9 Q3 e ® @ o |s|Flalz . . .
2 S g 223 |828| 428 ||z |8 |5 |8 | supportthe connection of a window switch
@ 58 235 g | = |&|z (2|82 ,
38 g3z s 8| 28 S|ea o occupancy detector.
<9 D= @ N < c ' & ' Z
g = g 9 5 K S]

BACnet |AC24V| Room unit Analog IN / MP Digital OUT Good to know
o Jolefaf-pa]-fwl s > |m~ MEL ; ; <. Reheat aggregates can' t be turned on if
- g 2N g 2 3 =1 | .|&|&]|g| theactualairvolume flow is < 10% of Vmax.
© 55 §§’g° g 3| 52 [2|8|z|2|z| - Theroom sensor 22RT-AQ02 doesn't
5 £ 382 |® %NS 23 |5 |2|§|&|§ | supportthe connection of a window switch
25 83% |3 sl zg |V Slele @ | /occupancy detector.
g = g 9 5 €18 |0
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STARDUCT

BANG THONG SO B ON (NC Level)

TERMINAL UNIT SELECTION DATA SHEET

Paura NC ( A ps) Than vé NC ( A ps)
Luu lwgng Chénh ap Aps
Kich thuoc 0.5'W.G. 1'W.G. 1.5"W.G. 0.5'W.G. 1W.G. 1.5'W.G.
CMH Pa 'W.G 125Pa 250Pa 375Pa 125Pa 250Pa 375Pa
425 24 0 - - - - 24 26
511 34 0 - - - 22 26 28
06
L] 594 46 0 - - - 23 27 30
880 60 0 - - - 25 29 31
680 12 0 - - - 27 29 30
850 18 0 - - - 29 30 31
08
2
ek 1019 25 0 - 20 21 30 32 33
1188 34 0 23 23 24 31 B8 35
936 25 0 - - - 25 29 31
1019 29 0 - - - 26 30 32
08
(@200) 1105 34 0 - - - 26 31 33
1188 39 0 - - - 27 31 34
1560 44 0 - - - 28 32 34
1361 12 0 - - - 27 29 31
1530 15 0 - 20 21 27 30 32
o 1699 19 0 22 23 23 28 31 88
(@250)
1868 22 0 25 25 26 29 31 34
2038 26 0 27 27 28 29 32 34
1361 15 0 - - - 28 30 32
10 1613 21 0 - - 21 29 Sl B8]
(22501 1868 27 0 20 22 23 30 88 35
2430 35 0 22 24 25 30 34 36

Rediated sound is based on a 16mm mineral fiber tile ceiling per ARI 855-998 typical cottenuation values. Discharged sound is based on enviornmetal
effect, end reflection, flex duct effect, space effect, soumd Power, division and lined duct effect.

Am thanh birc xa dugc do dua trén tran gach sgi khodng 16mm theo gid tri suy giGm dm tiéu chudn cia ARl 855-998. Am thanh thodt ra duoc xdc dinh duwa trén cdc yéu
té méi trudng, phdn xa déu cudi, dnh hwéng cia 6ng mém, dnh hudng cda khéng gian, céng sudt Gm thanh, trong viing va dnh hwdéng cia 6ng cé cdch Gm.

Octave Band mid Frequency, Hz Total Deduction Octave Band mid Frequency, Hz
Total Deduction 125 250 500 | 1000 | 2000 | 4000
125 250 500 | 1000 | 2000 | 4000 <300CFM 24 28 39 53 59 40
300CFM-700CFM 27 29 40 51 53 39
Al et UG R el e >700CFM 29 | 30 | 41 | 51 | 52 | a9

. Sound Power levels Lw dB re 10~ watts
. NC-Based on ARl 855-98

. Dashes (-) indicate NC's less than 20
CFM-Cubic feet / minute

CMH-Cubic meter / hour

pa—Pressnre given in Pascals
"W.G.—inches of Water Gauge

NO O AN~
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STARDUCT

Tinh toan lwa chon céng suat quat va bd cap nhiét sudi

1. Céng suat quat
Cong suat quat phu thudc vao:

Lwu lwong khi yéu ciu (Q): Puwoc xac dinh dwa trén nhu ciu théng gié va diéu hoa khéng
khi cua khéng gian st dung.

Cot ap (H): Ap suét can thiét dé quat vwot qua céc tréd lwc trong hé théng dng dan va thiét
bi.

Cong thirc tinh céng suét quat: PQuat=QxHx0.17

Trong do:

- P: Cong suét quat (W).Q: Lwu lweng quat (m%h).H: Cot ap quat (Pa) -H: Cot ap quat (Pa)

Vi du: Néu quat c6 lwu lwong 100 m®h va cot ap 200 Pa, thi cong suét quat 1a:

Pquat = 100%x200%0.17=3,400 W

Lwu y: Cong thirc trén 1a gan dung; cong suét thuwc té cé thé khac do hiéu suat quat va diéu kién
van hanh.

2. Cong suat dién tré swoi (Electric Heater)

Co6ng suét dién tré swdi can dwoc xac dinh dua trén:
Tai nhiét yéu cau: Lwong nhiét can thiét dé& duy tri nhiét d& mong muén trong khéng gian.
Lwu lwgng khi qua VAV Box: Lwu lwgng khi dnh hwédng dén kha ndng truyén nhiét va toc
do gia nhiét.
Chénh léch nhiét do (AT): Sw khac biét gitra nhiét d¢ khong khi cap va nhiét dd mong
muén.

Cong thic tinh cong sut dién tré sudi: PSusi=QXATXCpxp

Trong dé: -P: Cong suat dién tré swdi (W) -Q: Luwu lwgng khi (m?/s) -AT: Chénh Iéch nhiét d6 (°C)
-Cp: Nhiét dung riéng ctia khéng khi (kJ/kg-°C) -p: Khoi lwgng riéng ctia khong khi (kg/m?)

Vi du: Néu lwu lwong khi 1a 0.1 m¥s, chénh léch nhiét do 1a 10°C, nhiét dung riéng cta khong khi
la 1.005 kJ/kg-°C, va khdi lwong riéng ctia khdng khi la 1.2 kg/m?, thi:

Psusi = 0.1%10%1.005%1.2 =1.206 kW

Luu y: Cong thire nay cung cép gia tri gan ddng; can xem xét thém cac yéu td nhw ton that nhiét
va hiéu suat hé thong.

3. Cac yéu t6 khac can xem xét

Hiéu suét hé thong: Hiéu suat cta quat va dién tré swéi anh hwdng triee tiép dén cong
suat can thiét.

Ton that nhiét: Tén thét qua 6ng dan va vo thiét bi can dwoc tinh dén dé dam bao cong
suat da dap trng nhu cau.

Diéu kién moéi trwong: Nhiét do va dd dm mai trworng anh hwédng dén hiéu suat va cong
suat yéu cau.
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STARDUCT

Cau tao va chirc nang va rng dung

1. Téng quan vé VAV Box vé&i quat song song va bd cap nhiét swéi

VAV Box loai nay thuong duoc st dung trong hé thdng HVAC dé kiém soat lwu lvong gié cap va nhiét
d6 trong khéng gian dieu hoa. N6 hoat dong bang cach dieu chinh luong gioé dwa trén nhu cau tai nhiét
va c6 thé bd sung swdi bang dién tré hodc coil nwéc néng dé duy tri nhiét d& mong mudn.
2. C4u tao chinh
VAV box diéu tiét bién thién lvu lwong gio: Kiém soat lwgng khong khi cép tir hé thdng chinh
vao khéng gian.
Quat song song (Parallel Fan): Chay doc lap voi ludng gié chinh, thuweng chi hoat dong khi can
bu thém lwu lwveng gioé hoi hoac cung cap thém gié vao khdng gian.
Bo cép nhiét sudi (Electric/ Water Reheat Coil): Dung dé gia nhiét khéng khi khi can téng nhiét
do trong khéng gian.

Cam bién nhiét d6 & bd diéu khién: Giam sat va diéu khién hoat déng clia damper, quat va dién
tré swdi.
3. Co ché hoat dong
Trang thai 1: Khi tai nhiét thap (Cooling Mode)
Damper m& mét phan hodc toan bd dé cip khong khi lanh vao khong gian.
Quat song song khdng hoat déng.
Bd cap nhiét swdi tat vi khéng can gia nhiét.

Trang thai 2: Khi tai nhiét tang (Intermediate Mode)

Néu Iwgng gio lanh tir hé théng trung tam khdng da, damper c6 thé mé thém dé tang luu
lweng giod cap.

Néu tai nhiét gidm, damper sé& dong bét dé giam lwong gié cap.
Trang thai 3: Khi can swéi (Heating Mode)

Néu khong khi cap tir hé théng trung tam khong dd nhiét, quat song song sé& bat dé hut khong
khi tlr tran gid hodc khéng gian hoi, day vao khu vwe st dung.

B6 cép nhiét sudi sé bat ¢é gia nhiét khong khi do quat théi vao, gitp duy tri nhiét d6 phong &
mc(c mong muon.

Damper c6 thé diéu chinh dé téi wu lwu lwong gid.
Trang thai 4: Khi tai sw&i cao (Full Heating Mode)
Quat song song chay lién tuc dé cung cép gi6 bd sung.
B& cap nhiét swdi hoat ddng hét cong suat dé& ddm bao nhiét dd phong.
Damper c6 thé déng b6t d& han ché khong khi lanh tir hé thdng chinh.
4. Pu diém cua VAV Box vé&i quat song song va bé cap nhiét swéi

Tang kha néng diéu chinh nhiét dd: Quat song song gilp cung cap gié ngay ca khi hé thdng
trung tdm giam Iwu lwvong.

Cai thién hiéu suét swdi: Bo cap nhiét swdi gitp nhanh chéng nang nhiét do khi can.

Giam tiéu thu ndng lwong: Quat chi hoat dong khi can thiét, gip ti wu hiéu suét.

Tao su thodi mai cho ngwéi dung: Gidp duy tri nhiét dé 4n dinh trong moi diéu kién tai.
5. 'ng dung thuwc té

Céc van phong, khach san, bénh vién co6 tai lanh bién thién.
Khu vue c6 yéu cau kiém soat nhiét do chat ché va can gia nhiét nhanh khi can.

Hé thdng HVAC trong céac tda nha thwong mai cé nhiéu khu ve véi nhu cau tai nhiét khac
nhau.

24



STARDUCT

i lién hé twong quan gitra cac yéu té khi Iwa chon

°>~

MGi Lién Hé Gilra Lwu Lwong Danh Dinh Cua VAV, Lwu Lwvong
Quat va Céng Suat Suwéi
Trong hé théng VAV Box véi quat song song hodc quat ndi tiép va dién tré swdi, c6 mot mdi quan hé
chat ché gilra ba yéu to:
1. Lwu lwong danh dinh ctia VAV Box — Lwu lwong khi tdi da ma VAV Box duoc thiét ké dé xd ly.
2. Lwu lwong quat — Lwu lwong khi thye té dwoc cip bdi quat song song hodc quat néi tiép.

3. Cong suét bo cap sudi — Cong suét swdi can thiét dé tang nhiét do khong khi dén mirc yéu
cau.

Duwéi day la cach lwu lwong danh dinh ctia VAV anh hudng dén viéc chon quat va céng suéat cap suwdi.

1. Méi Lién Hé Giira Lwu Lwong Danh Dinh cta VAV va Lwu Lwong Quat

Lwu lwgng danh dinh cia VAV Box (Q_nom) |a gia tri t6i da ma hop VAV c6 thé diéu tiét duoc
tr AHU/PAU.

Quat song song hodc quat néi tiép phai dwoc thiét ké dé 1am viéc trong pham vi lwu lwong cla
VAV Box.

Lwu lwgng quat phai dwoc diéu chinh dé phu hop véi trang thai van hanh ctia VAV Box:

o Néu damper m& l&n, quat cé thé khéng can hoat dong nhiéu (ddc biét véi quat song
song).

o Néu damper déng mét phan, quat phai bu lwong khi thiéu d& dam bao lwu lwong tdi
thiéu cho khéng gian.

Chon Iwu lvgng quat dwa trén Iwu lvong VAV Box

Vi quat song song, Ivu lwgng quat thwong thap hon hoac béng lwu lwong danh dinh ctia VAV,
vi n6 chi chay khi can bu thém khi.

V6i quat ndi tiép, lvu lwgng quat thuong bang hodc cao hon lwu lvgng danh dinh clia VAV, vi
no ludn chay dé duy tri lwvu lwgng khéng khi trong hé thong.

Cong thirc lién hé tbng quat:
Qfan = QVAVmin < Qfan < QVAVmax
Trong do:
Q_VAV*min = Luu lwong t6i thiéu cta VAV Box (khi damper déng nhiéu).
Q_VAV*max = Lwu lwgng danh dinh (t6i da) ctia VAV Box.
Q_fan = Lwu lwgng quat can chon.

2. Méi Lién Hé Giilra Lwru Lwong Danh DPinh cta VAV va Céng Suat Swéi
Co6ng suét swdi (P_heater) phai du dé gia nhiét lwong khi ma quat cung cép.

Khi lwu lveng danh dinh cta VAV lon, cong suét dién tré swdi can cao hon dé dam bao du
nhiét lwvong truyén vao ludng khi.

Cdng thuc lién hé:
Pheater=QfanxATxCpxp

Véi:

Q_fan=Q_VAV, néu quat ndi tiép.

Q_fan < Q_VAV, néu quat song song.

AT = Chénh léch nhiét d mong mudn.

C_p=1.005 kJ/kg-°C (nhiét dung riéng cta khong khi).

p = 1.2 kg/m?® (khdi lwgng riéng cua khong khi).
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STARDUCT

Vi du tinh toan cho 1 phong réng 50m2 véi tai lanh 100
w/ma2:

Théng tin dau vao:
Dién tich phong: 50 m?
Tai lanh: 100 W/m? — Téng tai lanh = 50 x 100 = 5,000 W (5 kW)
Chiéu cao phong (gia dinh): 3 m — Thé tich X = 150 m?3
Nhiét dé setpoint mua hé: 24°C
Nhiét d6 khi cap tw AHU: 13°C
AT (nhiét @6 giam) =24 - 13 =11°C
Nhiét dung riéng khong khi: cp = 1.005 kJ/kg.K
Khéi lwong riéng khéng khi: p = 1.2 kg/m?

Tinh toan lwu lwong gié lam mat can thiét:

St dung coéng thirc:
Q 5,000

=m.cp.AT ->m= = ~ 449.3 kg/h = 0.215k
QAR " Cp.AT  1005x11 e/ 8/s

Thé tich luu lugng gid:

m 0125
q=- =", =0.104 m’/s=375 m>/h

Lwu lwong lam mat yéu cau (Vmax) = 375 m3/h

Chon hép VAV:

Dwa vao bang tra ctru nhanh — C& hop phu hop: 6 inch (DN150) (vi Vmax ~ 850 m¥h dé
c6 hé so an toan va dwv dia cao hon trong twong lai)

Vmin dé xuét (20-30% Vmax) = ~75 CFM = ~127 m?h
Ché dd swéi — Tinh cong suat dién tré:

Gia su:
Vmin (gié AHU): 100 m¥h
Quat cap khi tran: 300 m3h (dé dat tdng 400 m%h = ~111 L/s)
Nhiét do khi tran: 25°C, AHU: 13°C 100 x 13 + 300 x 25

— Nhiét d6 hdn hop dau vao dién tré (Tin): Tin= 100 = 22°C

Nhiét d6 gié cAp mong mudn: 32°C — AT = 32 — 22 = 10°C
Lwu lwong tbng: 400 m¥h = 0.111 m¥/s
Tinh cong suét dién trd:

PHeater =1.206%0.111x10=1.34 kW

Quyét dinh: Chon dién tr& 1.5 kW hodc 2.0 kW dé dw phong
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BO CHIA DAU RA
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5 sTampuer

TBJDF CU’A CAP - HOI KIEU KHE HEP

l M |

P [o]
| |
L6 treo D11/

S i
Mmm&1mm4/;

MAT BANG

HIEU SUAT LAM VIEC

- [ o [ e [ =[] ]e]

l: %I Luwu lwong( m3/h )| 110 | 230 | 340 | 450 | 570 | 680
=== : S Tén that
: : 4p sudt tinh (Ps) | 070 | 3.70 | 8.00 14.00|21.10|29.70
— 2 A
b B @200 | Tonthat |44 610 |13.40(23.60|36.10(51.30
e, | KT Cd ap suat tong (Pt)
(&N} o
In! T Heé sé tré khang | 1.11 | 1.53 | 1.49 | 1.46 | 1.40 | 1.38
' L4 ' Khoang cach |, | 4 49 | 300 | 4.40 | 5.30 | 6.50
I . | thdi xa (m)
1 —
I | Ghi chu: . )
L2 1. Toc d6 gi6 thap nhat la 0.5 m/s .
I I 2. Tén thét ap suét trong bang da bao gbm tré khang clia hop
< 3. Pham vi khuyén nghi ap dung v&i lwu toc tir 2 dén 4 m/s
M AT CAT 2 y ghl ap dung
BANG KiCH THUOC Bon vi tinh: mm
TBJDF-1200x 600 | 1180 | 1150 | 500 | 522 | 590 | 730 | 450 200 285 | 85 70 | 1192 | 592 | 25 26
TBJDF-1200x 400 | 1180 | 1150 | 500 | 322 | 390 | 530 | 254 200 285 | 85 70 | 1192 | 392 | 25 26

TBJDF-1200x300 | 1180 | 1150 | 500 222 290 430 154 245 x 120 285 85 70 1192 | 292 25 26

Ghi chu: Kich thwéc trong bang chi la danh dinh



STARDUCT

N P n 2

Gidi thieu HE THONG DIEU KHIEN

Giai phap hé théng VAV ZoneEase

The ZoneEase VAV System Solution

Belimo ZoneEase VAV la mét gidi phdp diéu khién vung VAV dwa trén vung, vdi 19 rng dung diéu khién VAV
c6 thé lya chon va cau hinh.

Thanh phan cét 16i:

Thanh phan tuy chon/bd sung:

Mdi truwdrng thiét 1ap hé thong :

B diéu khién/bd truyén déng viing VAV véi mé-men
x0an 5 Nm (LMV-BAC-001 / LMV-BAC-002) hodc 10 Nm
(NMV-BAC-001 / NMV-BAC-002).

Thiét bj diéu khién phong (cé man hinh) véi vé tring
(22RT-A001) hodc vé den (22RT-A0011), c6 mdt dau vao
s6 (D).

Cam bién phong (khdng c6 man hinh) véi mot dau vao sé
DI (22RT-003) hosc khdng c6 DI (22RT-002).

Bo truyén déng van MP-Bus CQ24A-MPL-08 dé kiém soat w22
dan coil sudi/lam mat trong cac &ng dung tuong irng (S6 2o
#7, #14 va #20). "R

Cam bién CO,: CAm bién gn trong &ng gié hoi (22DC-11) hoic tir bén
thr ba dé gidm sat. Trong ng dung #8, cdm bién CO, la bat budc.
Cam bién nhiét do 6ng gié (22DT-12L) dé hd trg chuyén d8i ché do
swdi/lam mat dua trén nhiét d6 khong khi cap.

Cong tac clra s6 hodc cam bién hién dién, cé thé két ndi vdi dau vao s
DI cla thiét bi phong 22RT-A001(1) hodc 22RT-A003. Luu y, cc thiét bj
phong nay chi hd tro mot dau vao.

Thiét 1ap va quan Iy du &n trén nén tang dam may, bao gbm cau hinh, bdo
cdo tién do, cé thé hd tro thdng qua thiét 1ap ngoai tuyén bang file XLS.
Truy cap tlr dién thoai théng minh vao VAV ZoneEase truc tiép qua NFC
hodc Bluetooth (can bd chuyén d&i giao dién ZIP-BT-NFC) hodc thdng qua
thiét bi phong cé hd trg NFC (giao thirc NFC tunnelling).

Céng cu OEM PC-Tool vé&i bd chuyén déi giao dién ZTH EU va md-dun ciu
hinh VAV ZoneEase.

Ly do st dung:

Giai phap diéu khién vung hoan chinh véi quy trinh 1am viéc lién mach trén nén tang dam may.
Linh hoat v&i 19 &rng dung diéu khién vung VAV cé thé Iya chon.

Quy trinh truc quan, dé dang s dung trén nén tang dam may va ng dung di dong.

Minh bach trong toan b6 chudi gid tri véi quan ly dw an dwa trén nén tang dam may.

Chat lwgng kiém sodét, bd truyén déng va cdm bién da dugc kiém chirng tir Belimo.

Tinh ndng phéan tich théng minh va kha ndng bao tri dy phong.

H tro khach hang toan cau va khac phuc sy cd tir xa.

Lwuy:

Hién chi kha dung cho dién thoai Android.
Ché d6 hoat dong ddc 1ap clia ZTH-EU khdng duoc hd tro.
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Quy trinh CAl DAT va cong cu sir dung

Tich hop hé théng nhap va tai tat cd dir liéu cau hinh [én hé th6ng ddm may tir vin phong.

2. Khi k¥ thuat vién |3p d&t ddng nhap, dit liéu cau hinh s& dwoc dong bo vao dién thoai théng minh clia ho
tai hién truong.

3. Ky thuat vién dua dién thoai ctia minh gan thiét bj diéu khién phong hodc b6 truyén déng (cé thé co
ngudn hodc khdng cé ngudn).

4. Hé théng VAV Belimo ZoneEase™ d3 cé toan bé dit liéu cau hinh theo ké hoach. VAV hoat déng!

5. Tat ca nguoi dung dugc Oy quyén cé thé xem tién do trén hé théng dam may moi ltc, moi noi.

Resources

= ZoneEase Homepage: https://www.belimo.com/vav_zoneease
= ZoneEase cloud landing page: https://zoneease.cloud.belimo.com (free account registration)
= ZoneEase resources download page: https://www.belimo.com/zoneease-excel

= BACnet documents: https://www.bacnetinternational.net/btl/index.php?m=87




cg‘;amnnucr

ZoneEase VAV Applications

Téng quan vé Ung dung
Application Overview

22RT-A001(1) /
22RT-A002 /
22RT-A003

App.ID | Tén &rng dung

0

8 Kiém soat chat lwgng khéng khi trong nha . o o . o -

0

9 Kiém soat luu luvong gid . o . - o -

2 Chi lam mét . o . o o - Q
3 Lam mét hodc sudi (chuyén d8i ché dé) . o . - . - Q
4 Lam mét + suGi dién 1 cap . . . o o - Q
5 Lam mat + sudi dién 2 cap - . . o o - Q
6 Lam mat + sudi bang nudc ndng (bat/tit) - . . o o - Q
7 Lam mat + sudi bang nudc néng (diéu chinh bién déi) . o . o o . O\

10 Quat song song + chi lam mat - . . o o - Q

11 Quat song song + lam mat + suéi dién 1 cdp - . . o o - Q

12 Quat song song + lam mat + sudi dién 2 cap - J . ° ° - Q

13 QEJat soi\g s?ng +lam mat + sudi bang nudc . . . o o ) O\
néng (bat/tat)

14 Quat song song + lam mat + sudi bang nudc B . . o o . O\

néng (diéu chinh bién d6i)Ung dung véi quat ndi tié

15 Quat néi tiép + chi lam mat - o . o o -

Quat ndi tiép + lam mat hodc sudi
(chuyén d&i ché do)

17 Quat nai ti€p + lam mat + swdi dién 1 cap - . . ° ° -

18 Quat ndi ti€p + lam mat + sudi dién 2 cap - . o o o -

Quat ndi tiép + lam mat + swdi bang nwéc

néng (bat/tat)

Quat noi tiép + lam mat + sudi bang nudc ndng
(diéu chinh bién déi)

L PP P PP

o B3t budc

© Tuy chon

- Khéng yéu cau




STARDUCT

Nguyén tac van hanh chung

Ché dd hoat déng

Hé thong ZoneEase VAV hd trg bdn ché do hoat ddng hodc hé théng chung. Viéc cac chirc ndng c6 san hay khong

phu thudc vao &ng dung, vi du nhu cé si dung bd swdi hodc cam bién nhat dinh hay khéng.

Ché d6 Tat (Off mode)

« O chédo Tat, luu lugng gié Vmin van dugc cdp vao khu v va tat ca cac dhu vao - d3u ra bd tro déu bj vo
hiéu hoa.

e Ché& dd nay cé thé duogc str dung dé tiét kiém nang lvong hodc khi phong khdng cé ngudi st dung, vi du
nhu vao ky nghi.

Bao vé chdng déng bang:

e Ché&do Tat bao gdm mot chirc ndng bao vé chéng déng bing khong thé tit duoc.

. Chirc nang nay duy tri nhiét d phong t6i thiéu dugc dat trudc (madc dinh 13 4°C) véi bién dd khong thay déi
la 4K.

. Chirc ndng sé& tat khi nhiét d6 phong ting |én trén gia tri cai dat bao vé déng bang + bién do.

Hé théng thuwe hién cac hanh dong sau khi chirc ndng bdo vé déng bing dang hoat déng:

*  Van Reheat1/Reheat2/B4t-Tat (néu cd) sé duwoc ma.

. Quat song song (néu cd) s& dugc bat.

*  Vansudi(néu cd) s& mad hoan toan.

e Van diéu tiét s& dwoc diéu chinh vé Vmin.

Ché dd Hoat déng (Active mode)

*  Payla ch& do van hanh tiéu chuan clia hé thong va sé tat ché do Tat (Off mode).

Ché dd ECO

. Ché& d6 ECO la ché d6 tiét kiem nang lwong.

. Né&u phong khdng cé ngudi, vi du vao ban dém hodc cudi tuan, nhiét dé cai dat 1am mat hodc sudi s& bj ghi
dé boi nhiét do cai dat cda ché do ECO.

Ché dd Tang cwdng (Boost mode)

e Ché& d6 Boost duwoc sir duneg d& lam mat hoic swdi nhanh chéne dé dwa nhiét d6 nhone vé gia trj cai dat
cang nhanh cang tét. L 4

G0 initvalue faaa T | s e s

Air Quality*
CO,5etpoint m--=----mm e o mm e P ——— e ep e

A
“Too hot”

Temp.
setpoint

“Toocold”

V'max 4

Vact Ventilation

Timer/ default 10'or time
soonerif setpoint is
* Depends on the selected application reached

. Khi ché dé nay dugc kich hoat, Ivu lugng gié sé tang 1én Vmax trong 10 phut (m3c dinh, cé thé diéu chinh)
hodc cho dén khi dat nhiét d6 cai dat.

Piéu kién dé kich hoat ché dd Boost:

. Nhiét dé phong cao hon nhiét d6 cai dat néu cé nhu cau Iam mat hodc thap hon nhiét d6 cai dat néu co
nhu cau sudi.

. Nhiét d6 phong (dua trén nhiét do cai dit ché do hoat dong) khong nam trong ving trung gian (dead-
band). N&u ndm trong vung nay, ché dé Boost khong thé dwoc kich hoat.

Lwuy:

. Ché& d6 Boost cé thé dugc kich hoat bdi ngudi dung hodc hé théng quan ly tda nha (BMS) thdng qua s
kién kich hoat hoac lich trinh thoi gian.

e Biéu d6 minh hoa cich hé thdng diéu chinh ché dé lam mat, sudi, théng gié dua trén nhiét dd phong so vdi
diém dat.
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STARDUCT

Chirc nang an toan

ZoneEase VAV ap dung cac chirc ndng an toan trong cac rng dung cé chirc ndng sudi. Nhitng chirc ndng nay can
duwoc xem xét trong qua trinh thiét k&, 13p d&t va van hanh.

Hoat déng clia dau ra suwédi trong ché dd binh thudng:

o Céc thiét bj suwdi khéng thé bat néu luu lwong gid thuc té < 10% Vmax.
o Vidu: NEu Vmax = 1200 m¥h, thi gidi han t6i thiéu dé bat thiét bj sudi 13 120 m¥/h.

Ghi dé dau ra sw&i bang hé thong BMS:
o Céc thiét bj suwdi khéng thé dwoc bat ngay ca khi cé 1&nh ghi dé tir hé théng quan ly tda nha (BMS) néu
lwu lwong gié thuc té < 15% Vmax.

o Murc gidi han 15% nay khéng thé thay ddi.

Chuyén déi giira swéi va lam mat
ZoneEase VAV hd trg hai phwong phap chuyén déi giita ché do sudi/lam mat:

1. Chuyén déi bang BMS:

o Chuyén dé&i cé thé thyc hién théng qua tin hiéu BACnet tir bd diéu khién trung tdm hodc bé diéu khién
chinh, dya trén nhiét do ngoai troi hoac lich van hanh.

2. Chuyén déi tw dong:

o Viéc chuyén d6i gitra ché do Iam mét va swdi cé thé duoc thye hién tu dong khi cé cam bién nhiét dé
6ng gid cap (22DT-12L) va chirc nang nay da duoc kich hoat trong ciu hinh.

Hoat dong ctia hé théng swéi va lam mat

o ZoneEase VAV c6 thé hoat ddng & ché& dé swdi hodc [am mat, tly thudc vao nhiét dé ngoai troi.
o Khi hoat d6ng & ché d6 lam mat, thiét bi sudi lai khdng thé dwoc sir dung.

Bdn mirc cai dit lwu lwong gié trong rng dung VAV:

Vnom — Luu lugng thiét k& cho hdp VAV (theo thdng s6 ki thuat).
Vmin — Luu lwgng gid t6i thidu khi swdi hodc lam mat.

VmaxC — Bang v&i Vmax (lwu lwgng gid tdi da khi lam mat).
VmaxH — Luu lwong gid t6i da khi sudi.

Eall S

Quy tac thiét 1ap lwu lwgng:

o Vmax (VmaxC hodc VmaxH) phai I&n hon hodc bang Vmin.
o Vmin va Vmax phai nhé hon Vnom.
o N&u Vmax vugt qua Vnom, hé théng sé tu déng diéu chinh Vmax vé Vnom.
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STARDUCT

VAN HANH VA BAO TRI HE THONG (0&M)

Cac thanh phan chinh clia Hé thang VAV bao gom:

1.
2.

Théng Ong Dan Cung Cap K&t ndi moi hop dau cudi VAV vdi dan vi xu ly khong khi (AHU)
Cam Bién Ap Suat Ong Dan: Bo ap suat tinh trong ong dan cung cap dé kiém soat dau ra cla quat VFD,

t6i wu hoa V|ec s dung nang lugng.

3.

Hop Pau Cu0| VAV: Cera nhiéu thanh phan lam viéc cung nhau dé kiém soat luu lwgng khdng khi theo

nhiét d6 hoac ap suat, nhu:

o

Cam Bién Luu Lugng Khéng Khi: Do luu lugng khong khi tai dau vao dé cung cap tin hiéu diéu chinh
vi tri van diéu tiét nham duy tri lvu lugng mong muon.

Van Diéu Tiét: Diéu chinh luu lugng khdng khi dua trén [&nh tir bd diéu khién VAV (Bdng co)

Quat: MGt s6 hdp VAV bao gdm quat dé bd sung luu lugng khdng khi (quat chudi) hodc hé trd nhu
cau sudi am (quat song song).

B6 Loc: Bugc bao gom trong cac hdp cé quat dé lam sach khdng khi hit tir phong may hodc nguon
khong khi trd lai.

Cudn Cap Nhiét: Mgt thanh phan tuy chon [am néng khdng khi & dau ra; cé thé 13 dién hodc nudc
noéng.

B8 dieu Khién Hé Thang: C6 thé la khi nén, dién ti, hodc ky thuat s& truc tiép, tly thudc vao loai VAV
va cdng nghé &p dung. Chiing st dung tin hiéu dau vao luu lugng khdng khi va nhiét @8 khu vyc dé
dieu khién van dieu tiét va b sudi am.

B6 Kiém Soat Nhiét D6 Khu Vurc: Diém kiém soat chinh cho hé thang VAV, st dung cdm bién hodc b
dieu nhiét dé cung cap tin hiéu cho bo dieu khién VAV.

Mbi thanh phan nay déng vai tro quan trong trong viéc ddm bao rang hé théng VAV cung cap ding lugng
khong khi dd dudc cai dat cho moi khu vuc mot cach hiéu qua. Viéc bao tri va gidam sat thuang xuyén cac
thanh phan nay la can thiét cho tuoi tho va hiéu suat cta hé thong.

Ludn tit ngudn hé thdng @& dam bao an toan trudc khi thuc hién bat ky cdng viéc bao tri hoic stra
chira nao.

Kich hoat cac chirc ndng cda hé thdng VAV dé kiém tra va xac minh khi can thiét, theo khuyén nghi
an toan cla nha san xuat va dién.

Tuén thi cic quy tic an toan dién va co khi tidu chuan.

Thuc hién bao tri phong ngira dé gidm thiéu yéu cau van hanh va bao tri (0&M), cai thién hiéu suat
hé thong va bao vé tai san. )

Tuan theo hudng dan bao tri clia nha san xuat thiét bi cho hudng dan cu the.

Viéc quan trong la phai luu giif nhat ky bao tri b%ng vén ban, tot nhat la & dang dién t& trong Hé
thong may tinh quan ly bdo tri (CMMS), dai vdi tat ca cac dich vu da dugc thuc hién. Ban ghi nay phai

bao gom cac dic diém nhan dang clia hép VAV (vi du: s6 hop, vi tri va loai), chirc ndng va chan doan
dudc thuc hién, phat hién va hanh déng khac phuc dudc thuc hién.

35



5 sTampuer

N ~N > <

DANH MUC CONG VIEC BAO TRI

Danh sach kiém tra dudi day cung cé'p, cac hanh ddng va tan suat du‘qc\dé xué't'theo loai thanh phan cda VAV.
Danh séach kiém tra nay khdong thay thé cac khuyén nghi bao tri tir chd dau tu(Néu cé), cling khdng thay thé cho
hop dong hodc cac dich vu bdo hanh khac cta nha thau (Néu cé).

Danh Sach Kiem Tra Bao Tri:

o BDoi vai Cam Bien: Kiem tra hiéu chuan va lam sach de dam bao doc so chinh xac.

> Poi véi Pong Co Quat: Kiém tra dau hiéu mon va béi tron khi can thiét.

> Doi vdi Bo Loc: Thay thé hodc lam sach theo lich trinh clia nha san xuat @& duy tri chat lugng khéng
khi va dong chay.

o Poi vdi Bo Diéu Khién: Xac minh chirc ning va thay thé néu khéng hoat déng ding céch.

U Ul 0 0 .
Ghi Chep Bao Tri:
Duy tri mot nhat ky chi tiet ve tat ca cac hoat dong bao tri trong mot He Thong Quan Ly Bao Tri May Tin

(CMMS), bao gam:
> Nhan Dang Hop VAV: Ghi chi sb hdp, vi tri va loai.
o Hanh Bong Bao Tri: Ghi chép cdc chifc nang va chan doan dudc thuc hién.
> Phat Hién va Hanh Bong Khac Phuc: Tai liéu bat ky van dé nao dudc tim thay va cac budc dudc thuc
hién dé giai quyét ching.

Danh Sach Hoat Bdng Bao Tri Mau:
. Hang Ngay: Theo doi hoat dong he thong de phat hien bat ky dau hieu nao cua su co.
o Hang Tuan: Xac minh chirc ning cla bd diéu khién va hiéu chudn cam bién.
° Hé,ng Théang: Lam sach va thay ddi bo loc, kiém tra dong cd quat va kiém tra d6 chinh xac cta cam
bién.
o Hang N3m: Thuc hién danh gia toan dién hé thong va thuc hién bat ky sira chifa hodc thay thé nao
R can thiét. B
Bang cach tuan theo nhitng hudng dan nay, ban cé thé ddm bao an toan va tudi tho cda hé thang VAV cla
minh

Giam sat hiéu suat cia hé thong

Giam sat hieu suat cua he thong VAV la rat quan trong de duy tri hoat dong toi uu va hieu qua nang lugng.

Dudi day la tém tat cac diém chinh ban nén giam sat st dung Hé Thong Tu Pong Héa Toa Nha (BMS):

o Ap Suat Tinh: Gidm sat ap suat tinh trong 6ng dan cung cap va diém diéu khién cho quat Diéu Khién
Tan Sé Bién D4i (VFD) cua hé thong dé dam bao né diéu chinh theo ti & dong chay bién ddi cda hop
VAV.

o ViTri Van Diéu Tiét: Kiém tra vi tri van diéu tiét cGa hdp VAV so vdi nhiét d6 khu vuc va trang thai cap
nhiét d€ d3m bao van diéu tiét & mdc thiét lap t6i thiéu trudce khi 4p dung cap nhiét.

o ViTri Van Cap Nhiét: Quan sat vi tri van cap nhiét so vdi yéu ciu nhiét dé ddm bao chirc ning hoat
ddng dung.

> Toc D6 Dong Chay: Dam bao toc d6 dong chay cta hép VAV tuang x(rng vdi vi tri van diéu tiét va trong
gidi han t8i thiéu va toi da cda hé thong.

> Nhiét D6 Khong Khi Cung Cap: Nhiét do khéng khi cung cap bdi hop VAV nén phu hop véi diéu kién
khu vuc.

o Yéu Cau Cap Nhiét: Yeu cau cap nhiét cia hdp VAV nén phu hop véi diéu kién va tuong &ng vdi diém
hoat ddng va trang thai.

> Nhiét 6 Khu Vuc: Thudng xuyén giam sat nhiét d6 khu vuc dé dam bao su thoai mai va hiéu qua.

> Trang Thai Bap Ung Khu Vuc (Zone Occupancy Status): Theo ddi trang thai dap (ng cta khu vuc dé diéu
chinh cai @3t VAV cho phu hdp vdi viéc tiét kiém nang lugng va su thodi mai.

Bing cach giam sat chat ché nhirng khia canh nay, ban cé thé dam bao ring hé théng VAV hoat ddng hiéu
qua, cung cap su thodi mai trong khi gidm tiéu thu nang lugng.



STARDUCT

San phdm VAV box STARDUCT-BELIMO do NSCA san xuat dudc bao hanh khéng c6 16i vé vat lidu
va tay nghé trong thai gian 365 ngay ké tir ngay giao hang ban dau cia NSCA.

B3o hanh nay s& v6 hiéu néu tem nhan san pham va thé nhan dang bi béc hodc bi xéa dén mirc
-~ 2 ’, - ~ , ~ A h . ? ~ ? A .
khong the xac dinh dugc ten, ky ma hiéu va ngay san xuat cua thiet bi.

NSCA chi dam bao sé cung cép vat tu‘thay thé hoac stra chira san phém bi 16 hoac cung cép san
pham tuong tu de thay thé mdi (Neu san pham 16 khong thé sira chira) trong t thai gian bao hanh.
NSCA cung co quyen hoan tra gia tri do ngudi mua da trd cho hang hda bi 16i nhu mot cach dé
dap &ng day dd cac nghia vu bdo hanh cda minh.

NSCA khéng chiu trach nhiém bdo hanh cho cac hu héng do lép dat sai k)"/ thuét hodc tu y stra
chira hodc st dung sai muc dich, thay d6i cau tao khong duagc ay quyén va cac thiét hai do diéu
klen moi trudng hoac su kién ngoal tam kiém soat clia NSCA. NSCA cung khéng bao hanh cho
bat ky cac cam két hay ay quyen cho bat ky bén thir 3 nao cam két cac diéu kién bao hanh nam
ngoai cac ndi dung dudc néu trong tai liéu nay.

NSCA khong chiu trach nhiém cho cac chi phi thao dg, klem tra, lap dat lai hoac thay the thiét bi
bi cao budc 6 tai hién tru’o’ng, cac thiét hai dac biét, ngau nhlen hodc hau qua, hodc bat ky thiét
hai nao vugt qua gia tri cia san pham d3 ban. K& ca cac Loi nay thudc pham vi bao hanh cua
NSCA.

B3o hanh nay la doc quyén va thay thé cho tat ca cac bao hanh khac. Su chap nhan mua san
pham cla ngudi mua sé xac nhan viéc ngudi mua dong y rang budc bdi bao hanh nay.

NSCA chibao hanh céc 16i vé vat liéu va hoac céc 16i vé tay nghe dugc xac dinh la da xay ratrong
qua trinh san Xuat tir nha may ndi san Xuat ra san pham

NSCA s& cung cap cac linh kién, vat liéu thay thé kém theo dy quyén thay thé cho nha thau thuc
hién viéc thay thé tai hién trudng, va hodc nhan lai thiét bj dudc gui tir khach hang vé nha may dé
tién hanh slra chira, thay thé va gi lai cho khach hang. Néu cac 16i xay ra dudc xac nhan thudc
vé NSCA thi NSCA sé& thanh toan toan b chi phi g{ri dén va di phat sinh trong qué trinh bao hanh.

NSCA khdng gia dinh, ciing khong ay quyén cho bat ky ngudi nao khac gia dinh thay mat minh,
bat ky trach nhiém nao khac lién quan dén viéc bao hanh san pham cta minh.

Néu bat ky diéu khoan hodc quy dinh nao cla bao hanh nay la bat hap phap, khdng hop L& hoic
khong thé thuc thi, phan con lai ctia bdo hanh nay sé khong bi anh hudng
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