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Certificate of Product Ratings

Check all our Certificate of product ratings @ Universal Search (ahridirectory.org)
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Relevant Technical Standards
The design and operaƟon of fan-powered VAV (Variable Air Volume) boxes must comply with various internaƟonal 
standards concerning performance, safety, and indoor air quality:

 ASHRAE Standards
o ASHRAE 62.1 – VenƟlaƟon for Acceptable Indoor Air Quality – Specifies minimum outdoor air 

requirements for each zone. For VAV systems, it mandates that minimum airflow must not fall below 
the necessary venƟlaƟon rate. AddiƟonally, it adjusts outdoor air requirements when supplying 
heated air from the ceiling: if supply air temperature exceeds room temperature by more than 15°F 
(8°C), addiƟonal outdoor air must be introduced to counteract straƟficaƟon effects that reduce air 
distribuƟon efficiency.

o ASHRAE 90.1 – Energy Standard for Buildings Except Low-Rise ResidenƟal – Limits inefficient reheat 
pracƟces. For reheaƟng VAV systems, it typically requires minimum airflow to be capped (e.g., ≤30% 
of maximum flow) when using electric resistance heaƟng to avoid simultaneous strong cooling and 
reheaƟng. It also encourages the use of high-efficiency fan motors (ECM) and smart controls. Many 
designs compliant with 90.1 use fan-powered boxes in perimeter zones to recover waste heat, reduce 
boiler load, and require ECM motors for conƟnuously operaƟng series fan boxes to reduce power 
consumpƟon.

o ASHRAE 55 – Thermal Environmental CondiƟons for Human Occupancy – Addresses thermal 
comfort. Though not directly regulaƟng VAV systems, it influences temperature and airflow control to 
prevent cold draŌs during low airflow and excessive heaƟng that causes discomfort.tránh thổi khí quá 
nóng gây mất thoải mái.

 AHRI/ANSI Standards
o AHRI 880 – Performance RaƟng of Air Terminals – Defines tesƟng and performance reporƟng 

methods for VAV boxes. Manufacturers must disclose airflow-pressure characterisƟcs and sound levels 
using standardized procedures. Most commercial VAV boxes are AHRI 880 cerƟfied and bear the AHRI 
label.

o AHRI 885 – Procedure for EsƟmaƟng Occupied Space Sound Levels – Guides engineers in predicƟng 
room noise levels caused by VAV boxes using sound power data from AHRI 880 and aƩenuaƟon 
factors through ceilings, ducts, etc. For fan-powered boxes, catalogs typically provide two sets of 
sound data: with fan on and fan off (airflow-only noise).

o ANSI/UL 1995 / UL 60335-2-40 – HVAC Equipment Safety Standards: Covers integrated electric 
heaters, requiring compliance with electrical connecƟons, overheat protecƟon, insulaƟon clearance, 
non-combusƟble materials, etc. Products are usually cerƟfied by internaƟonal labs (ETL, UL) and 
labeled accordingly.

o ANSI/ASHRAE 130 – Method of TesƟng Air Terminal Unit Performance: Specifies lab tesƟng 
procedures for pressure loss, airflow verificaƟon, and other performance metrics to ensure 
manufacturer data accuracy.

· AMCA Standards (Air Movement and Control AssociaƟon)
o AMCA 210 / ANSI 51 – Laboratory Methods of TesƟng Fans for Aerodynamic Performance: Applies 

to small centrifugal fans in VAV boxes. Ensures objecƟve measurement of airflow/pressure curves and 
fan efficiency. Many VAV fans follow this standard for accurate performance curves.

o AMCA 300 – Reverberant Room Method for Sound TesƟng of Fans: Used to independently assess 
fan noise. Results can be combined with AHRI 880 data to calculate total noise levels of fan-powered 
VAV boxes.

o AMCA 208 – Fan Energy Index (FEI) ClassificaƟon Standard: Classifies fan energy performance. ECM 
motors in VAV boxes typically achieve high raƟngs (FEI A or B), helping systems meet building code 
efficiency requirements

 SummaryFan-powered VAV box design must meet mulƟple criteria:Indoor air quality: ASHRAE 62.1Energy 
efficiency: ASHRAE 90.1, ECM motorsAcceptable noise levels: AHRI 885, ASHRAE 55Fan performance: 
AMCA/ISO standardsElectrical safety: UL standardsEngineers should consult these standards during 
equipment selecƟon and system design to ensure compliance and opƟmal performance.
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Product Line Overview
Model Description Heating Option Control

S-VAV-SW-T100 Single Duct Re-heat by hot water coil Water Coil Belimo/Other

S-VAV-PFW-T200 Parallel fan powered with Hot water coil Water Coil Belimo/Other

S-VAV-SE-T100 Single duct Re-heat by Electric heater Electric Heater Belimo/Other

S-VAV-SP-T100 Single Duct Re-Heat bt PTC heater PTC Heater Belimo/Other

S-VAV-PF Parallel Fan Poeered VAV Box No Belimo/Other

S-VAV-SF Series Fan Powered VAV Box No Belimo/Other

S-VAV-SFE-T200 Parallel fan powered with Electric heater Electric Heater Belimo/Other

S-VAV-SFP-T200 Parallel fan powered with PTC heater PTC Heater Belimo/Other

S-VAV-L Single duct vav long box No Belimo/Other

S-VAV-LE Single duct vav long box + Electric Heater Electric Heater Belimo/Other

S-VAV-LP Single duct vav long box + PTC Heater PTC Heater Belimo/Other

S-VAV-LW Single duct vav long box + Hot water Coil Water Coil Belimo/Other

S-MV Compact VAV Box No Belimo/Other
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• Quiet operation (sound-insulated plenum)

• EC motor for energy efficiency

• AHRI-certified performance

• Multiple heater options (Electric, PTC, Hot Water Coil)

• Modular control with Belimo ZoneEase™ BACnet

• Easy maintenance and installation.

Selection Software

• Introduction to Starduct Selection Software (online 24/7)

• Integration with AHRI performance database

Features and Advantages

Selection Software - Build BOQ 24/7

High Class Materials

heat resistance.
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DIMENSION UNIT:mm

Model Number

AIRFLOWS

DD

Min Max 
(CMH) (CMH) X

DIMENSION
BOX

Y Z

Inlet

D

Discharge 
Outlet

E F

O P

Lug

M N

H

Control Enclosure

T U V

S-VAV-W-T100-05” 102 612 160 270 280 400/910 125 220 230 135 140 310 327 45 460 120 250

153 880 160 270 280 400/910 150 220 230 135 140 310 327 45 460 120 250

204 1190 160 320 280 400/910 175 270 230 160 140 360 327 45 460 120 250

272 1560 160 320 280 400/910 200 270 230 160 140 360 327 45 460 120 250

374 1972 160 370 330 400/1200 225 320 280 185 165 410 327 45 460 120 250

425 2430 160 370 330 400/1200 250 320 280 185 165 410 327 45 460 120 250

612 3500 160 420 380 450/1200 300 370 330 210 190 460 377 45 460 120 250

816 4760 160 470 430 500/1500 350 420 380 235 215 510 427 45 460 120 250

1071 6232 160 520 480 500/1500 400 470 430 260 240 560 427 45 460 120 250

Out let

Hot water coil
Hooks (4pcs)

Damper, Shaft D12.7mm

Inlet
Air Flow

INLET VIEW

BOTTOM VIEW

U

F

X

O

Air Flow
Sensor

D

INLET VIEW

Controller Box

M

VAV Controller box

Pressure Sensor

Damper

Acoustic Material Hot water coil

S-VAV-W-T100-0 ”6

S-VAV-W-T100-0 ”7

S-VAV-W-T100-08”

S-VAV-W-T100-09”

S-VAV-W-T100- ”10

S-VAV-W-T100- ”12

S-VAV-W-T100- ”14

S-VAV-W-T100- ”16
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NC LEVEL SELECTION TABLE
Discharge NC Assembly Discharge NC Assembly Radiated NC Basic Min. Inlet △ps, Across Unit 914mm ps, Across Unit△ Assembly ps, Across Unit△Air Flow Basic Unit With Atten △ptbose Size Unit 0.5"W.G 1.5"W.G 3"W.G 0.5"W.G 1.5"W.G 3"W.G 0.5"W.G 1.5"W.G 3"W.G

in CMH CFM *W.G Pa *W.G Pa *W.G Pa 125Pa 375Pa 750Pa 125Pa 375Pa 750Pa 125Pa 375Pa 750Pa
102 60 0.01 2 0.01 2 0.06 15 - - - - - - - - -
230 140 0.01 2 0.01 2 0.14 35 - - - - - - - - 21

05
425 250 0.01 2 0.01 2 0.25 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 0.05 11 0.05 11 0.12 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 0.33 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 0.12 30 - - 26 - - - - - 23
561 330 0.05 12 0.05 12 0.20 50 - 23 29 - - 21 - 22 26

07
935 550 0.07 18 0.07 18 0.29 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 0.10 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
935 550 0.01 2 0.01 2 0.12 30 - 25 34 - - 25 - - 28

09
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

1274 750 0.01 2 0.01 2 0.10 25 - 20 28/ - - 22 - - 27
10

1612 950 0.01 2 0.01 2 0.15 37 - 22 30 - - 24 - 22 29
2430 1429 0.01 2 0.01 2 0.29 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 0.11 27 - 25 32 - - 26 - 23 30
12 2548 1500 0.01 2 0.01 2 0.17 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
4248 2500 0.01 2 0.01 2 0.16 40 - 27 35 - 24 32 22 30 35

16
5097 3000 0.01 2 0.01 2 0.22 55 - 29 37 - 26 34 25 33 38
5947 3500 0.01 2 0.01 2 0.30 75 - 31 40 - 27 35 28 36 41
6232 3660 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.

1. Sound Power levels Lw dB re 10  -12

watts
2. NC-Based on ARI 855-98
3. Dashes (-) indicate NC's less than 20
4. CFM-Cubic feet / minute
5. CMH-Cubic meter / hour
6. pa-Pressnre given in Pascals
7. "W.G.-inches of Water Gauge

Total Deduction

<300CFM 
300CFM-700CFM 

>700CFM

Octave Band mid Frequency, Hz
125 250 500 1000 2000 4000
24 28 39 53 59 40
27 29 40 51 53 39
29 30 41 51 52 39

Total Deduction
Octave Band mid Frequency, Hz

125 250 500 1000 2000 4000

All size 18 19 20 26 31 36

Âm thanh phát xạ dựa trên trần bằng tấm sợi khoáng 16mm theo các giá trị giảm âm điển hình của ARI 855-998. Âm thanh phát ra phụ thuộc vào ảnh 
hưởng môi trường, phản xạ cuối, hiệu ứng ống dẫn mềm, ảnh hưởng không gian, công suất âm thanh, sự phân chia và hiệu ứng ống dẫn .có tiêu âm
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HOT WATER COIL SELECTION TABLE (KW)

S-VAV-W-T100-0 ”4
S-VAV-W-T100-05”
S-VAV-W-T100-0 ”6

S-VAV-W-T100-07”
S-VAV-W-T100-08”

S-VAV-W-T100-09”
S-VAV-W-T100- ”10

S-VAV-W-T100- ”12
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HOT WATER COIL SELECTION TABLE (KW)

S-VAV-W-T100- 4”1

S-VAV-W-T100- 6”1

S-VAV-W-T100-20X16
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DIMENSION UNIT:mm

BOTTOM VIEW

U

F

X

O

Air Flow
Sensor

D

INLET VIEW

VAV Controller Box

Hooks (4pcs)

Damper, Shaft D12.7mm

Inlet
Air FlowINLET VIEW

Đầu ra

Rơ le nhiệt

Điện trở sưởi

M

P sensor

Damper

Acoustic Material

Electric/PTC heater

Heater Duct

VAV Controller Box

Model Number

AIRFLOWS

DD

Min Max 
(CMH) (CMH) X

DIMENSION
BOX

Y Z

Inlet

D

Discharge 
Outlet

E F

O P

Lug

M N

H

Control Enclosure

T U V

S-VAV-W-T100-05” 102 612 160 270 280 400/910 125 220 230 135 140 310 327 45 460 120 250

153 880 160 270 280 400/910 150 220 230 135 140 310 327 45 460 120 250

204 1190 160 320 280 400/910 175 270 230 160 140 360 327 45 460 120 250

272 1560 160 320 280 400/910 200 270 230 160 140 360 327 45 460 120 250

374 1972 160 370 330 400/1200 225 320 280 185 165 410 327 45 460 120 250

425 2430 160 370 330 400/1200 250 320 280 185 165 410 327 45 460 120 250

612 3500 160 420 380 450/1200 300 370 330 210 190 460 377 45 460 120 250

816 4760 160 470 430 500/1500 350 420 380 235 215 510 427 45 460 120 250

1071 6232 160 520 480 500/1500 400 470 430 260 240 560 427 45 460 120 250

S-VAV-W-T100-0 ”6

S-VAV-W-T100-0 ”7

S-VAV-W-T100-08”

S-VAV-W-T100-09”

S-VAV-W-T100- ”10

S-VAV-W-T100- ”12

S-VAV-W-T100- ”14

S-VAV-W-T100- ”16
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NC LEVEL SELECTION TABLE
Discharge NC Assembly Discharge NC Assembly Radiated NC Basic Min. Inlet △ps, Across Unit 914mm ps, Across Unit△ Assembly ps, Across Unit△Air Flow Basic Unit With Atten △ptbose Size Unit 0.5"W.G 1.5"W.G 3"W.G 0.5"W.G 1.5"W.G 3"W.G 0.5"W.G 1.5"W.G 3"W.G

in CMH CFM *W.G Pa *W.G Pa *W.G Pa 125Pa 375Pa 750Pa 125Pa 375Pa 750Pa 125Pa 375Pa 750Pa
102 60 0.01 2 0.01 2 0.06 15 - - - - - - - - -
230 140 0.01 2 0.01 2 0.14 35 - - - - - - - - 21

05
425 250 0.01 2 0.01 2 0.25 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 0.05 11 0.05 11 0.12 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 0.33 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 0.12 30 - - 26 - - - - - 23
561 330 0.05 12 0.05 12 0.20 50 - 23 29 - - 21 - 22 26

07
935 550 0.07 18 0.07 18 0.29 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 0.10 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
935 550 0.01 2 0.01 2 0.12 30 - 25 34 - - 25 - - 28

09
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

1274 750 0.01 2 0.01 2 0.10 25 - 20 28/ - - 22 - - 27
10

1612 950 0.01 2 0.01 2 0.15 37 - 22 30 - - 24 - 22 29
2430 1429 0.01 2 0.01 2 0.29 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 0.11 27 - 25 32 - - 26 - 23 30
12 2548 1500 0.01 2 0.01 2 0.17 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
4248 2500 0.01 2 0.01 2 0.16 40 - 27 35 - 24 32 22 30 35

16
5097 3000 0.01 2 0.01 2 0.22 55 - 29 37 - 26 34 25 33 38
5947 3500 0.01 2 0.01 2 0.30 75 - 31 40 - 27 35 28 36 41
6232 3660 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.

1. Sound Power levels Lw dB re 10  -12

watts
2. NC-Based on ARI 855-98
3. Dashes (-) indicate NC's less than 20
4. CFM-Cubic feet / minute
5. CMH-Cubic meter / hour
6. pa-Pressnre given in Pascals
7. "W.G.-inches of Water Gauge

Total Deduction

<300CFM 
300CFM-700CFM 

>700CFM

Octave Band mid Frequency, Hz
125 250 500 1000 2000 4000
24 28 39 53 59 40
27 29 40 51 53 39
29 30 41 51 52 39

Total Deduction
Octave Band mid Frequency, Hz

125 250 500 1000 2000 4000

All size 18 19 20 26 31 36

Âm thanh phát xạ dựa trên trần bằng tấm sợi khoáng 16mm theo các giá trị giảm âm điển hình của ARI 855-998. Âm thanh phát ra phụ thuộc vào ảnh 
hưởng môi trường, phản xạ cuối, hiệu ứng ống dẫn mềm, ảnh hưởng không gian, công suất âm thanh, sự phân chia và hiệu ứng ống dẫn .có tiêu âm
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Control and Safety for Single-Duct VAV Boxes with Reheat
Temperature Control: “Shut-off with Reheat” Sequence:
• Cooling Mode: The VAV damper modulates from minimum (Vmin) to maximum (Vmax) airflow based on demand 

(typically PID control based on temperature deviation). The heating coil is off.
• Deadband (Comfort Range): The VAV damper maintains Vmin. The heating coil remains off.
• Heating Mode: The VAV damper stays at Vmin (or a fixed heating maximum, typically equal to Vmin in shut-off mode). 

The heating coil is activated.
◦ For electric heaters: controlled via SSR (solid-state relay) modulation or multi-stage on/off.
◦ For hot water coils: the control valve opens. The coil modulates to raise room temperature to the setpoint.Dynamic 

Minimum (Advanced DDC Control): Some DDC systems allow the VAV damper to increase slightly above Vmin if the 
coil is at 100% output and the room is still underheated after a certain time. This introduces more warm air (from the 
AHU if central heating is available) or at least adds thermal energy, even if cooler. According to ASHRAE 62.1, if 
supply air temperature exceeds 32°C (90°F), the system must increase airflow to prevent stratification. This logic is 
complex, so many designs simplify by limiting coil output to not exceed 32°C from the start.

Multi-Stage Electric Heater Control: 
Example: 6 kW heater split into 2 stages:

◦ Room temperature < setpoint −1°C → turn on 1 stage (~3 kW)
◦ Room temperature < setpoint −2°C → turn on 2 stages (6 kW)
◦ As temperature approaches setpoint, stages are turned off sequentially.More refined control: SSR modulation allows 

partial power (e.g., 30%) by rapid switching, resulting in more stable temperature control.
Safety Measures: 

◦ Airflow Dependency: Since all airflow passes through the coil via the VAV damper, ensure the damper never fully 
closes when the coil is active. Many controllers enforce a minimum damper position of ~5–10% even when demand is 
zero.

◦ Airflow Sensor: Electric heater circuits include a duct airflow sensor. If pressure drop is <0.05" H O (indicating ₂
insufficient airflow), the heater is shut off.

◦ Overheat Protection: A high-limit thermostat mounted downstream of the heater cuts power if temperature exceeds 
~60°C.

◦ Hot Water Coils: Typically lack airflow sensors. However, 3-way mixing valves or modulating valves close when there's 
no heating demand.

BMS Integration:
 Reheat VAV boxes are often networked with a Building Management System (BMS), enabling:

◦ Monitoring of current airflow, damper position, and heating status.
◦ Optimization strategies like AHU supply air temperature reset. 
◦ Zone coordination to avoid conflicting heating demands

Maintenance:  
◦ This type of box is the simplest—no fan, fewer failure points.
◦ Electric heaters: require periodic cleaning (dust buildup may cause burning smell).
◦ Hot water coils: need air purging and scale prevention.

Principles for Calculating Electric Heater Capacity in Single-Duct VAV Boxes: 
• When integrating electric heaters directly into single-duct VAV boxes for heating purposes, it is essential to define 

the minimum and maximum airflow rates during heating mode—distinct from cooling mode—to ensure that the heat 
generated by the electric heater is fully delivered to the space. This prevents energy waste and overheating, which 
could pose fire hazards.

• Airflow DeterminationMinimum Heating Airflow (Q_heating_min): Set at 50% of the nominal maximum airflow 
(Q_max) of the selected VAV box.Maximum Heating Airflow (Q_heating_max): Recommended to be no more than 
80% of Q_max to avoid excessive airflow that may reduce heating effectiveness or cause control instability.

• Electric Heater Capacity CalculationTo calculate the required electric heating power (P), use the following formula:
   

Where: 
P(KW) = Electric heating power (kW);  V(cmh) = Airflow rate (CMH); 
ΔT (°C) = Assumed heating temperature is 32°C – Temperature difference (32°C − 13°C = 19°C)

BẢNG LỰA CHỌN CÔNG SUẤT ĐIỆN TRỞ SƯỞI (Kw) 

Qmin (CMH) Qmax (CMH)
Q sưởi min 

(CMH)
Q sưởi max 

(CMH)
CS Điện trở
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                          

Lưu lượng sưởiLưu lượng làm mát
Mã sản phẩm

1.206 x V(cmh) x ΔT °C ( )

                3600
P(kW)=

ELECTRIC/PTC HEATER SELECTION (KW)

Qc min (CMH) Qc max (CMH)
Qh  min 
(CMH)

Qh max 
(CMH)

Heater Capacity
Max (kW)

S-VAV-E-T100-05 102                                 612                                    306                            490                              2                             
S-VAV-E-T100-06 153                                 880                                    440                            704                              3                             
S-VAV-E-T100-07 204                                 1,190                                595                            952                              4                             
S-VAV-E-T100-08 272                                 1,560                                780                            1,248                          5                             
S-VAV-E-T100-09 374                                 1,972                                986                            1,578                          6                             
S-VAV-E-T100-10 425                                 2,430                                1,215                        1,944                          8                             
S-VAV-E-T100-12 612                                 3,500                                1,750                        2,800                          11                          
S-VAV-E-T100-14 816                                 4,760                                2,380                        3,808                          15                          
S-VAV-E-T100-16 1,071                              6,232                                3,116                        4,986                          20                          

Heating Capacity (Qh)Cooling Capacity (Qc)
Model Number

1.206 x V(cmh) x ΔT °C ( )

                3600
P(kW)=
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Application Description

• Cooling or Heating via Supply Air:
◦ Temperature control is achieved by modulating the air damper based on the setpoint.
◦ The AHU (Air Handling Unit) or RTU (Rooftop Unit) must supply either cool or warm air.
◦ Switching between cooling and heating modes is triggered by signals from the BMS 

(Building Management System).

Optional Features:

• Automatic mode switching between cooling and heating when using duct temperature sensor 
22DT-12L (*).

• Co  sensor for monitoring indoor air quality. ₂
• Window switch or occupancy sensor (mutually exclusive) connected via MP-Bus room 

controller.
• Bypass control (position-based) without reheat if D3 sensor is disabled.

Application Diagram:

Operating Mode

Trình tự vận hành

17



Controller
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DIMENSION AND AIRFLOW Unit: mm
BOX DIMENSION COIL MULTIPE OUTLET Cont.er Box

DimensionDimensionCont. BoxFilterOutletCont. BoxInletAirflow

Min  Max
Model

CONTRUCTION:

Water Coil

Filter

VAV box

 VAV Controller Box

Blower Fan Acoustic Panel
Rubber Cell Foarm

T200 -06

    T200 -08

   T200 -10

Model: S-VAV-PF-W-T200

Note: The manufacturer, Starduct, reserves the right to modify certain structural details or product dimensions without prior noƟce.

19



Water Coil

Filter 
Damper

Cont. Box

Series Fan Acoustic Panel

Model: -VAV-SF-T200S

Damper Shaft D12.7

Air Flow Sensor

Air Flow Sensor

Filter

Back View

Cooling Air from AHU

Celling Air

Air Out

ECM Fan
Re-Turn Silencer
( )Add. Optional

Multipe Outlet Additional Option( )

T

DIMENSION AND AIRFLOW Unit: mm
BOX DIMENSION COIL MULTIPE OUTLET Cont.er Box

DimensionDimensionCont. BoxFilterOutletCont. BoxInletAirflow

Min  Max
Model

T200 -06

    T200 -08

   T200 -10

Note: The manufacturer, Starduct, reserves the right to modify certain structural details or product dimensions without prior noƟce.

Damper Shaft D12.7

20



Âm thanh bức xạ được đo dựa trên trần gạch sợi khoáng 16mm theo giá trị suy giảm âm Ɵêu chuẩn của ARI 855-998. Âm thanh thoát ra được xác định dựa trên các yếu 
tố môi trường, phản xạ đầu cuối, ảnh hưởng của ống mềm, ảnh hưởng của không gian, công suất âm thanh, trong vùng và ảnh hưởng của ống có cách âm.

Size 
(Inch/mm)

Airflow P. Drop
Discharge Radial

21



HOT WATER COIL SELECTION TABLE (KW)

S-VAV-W-T100-0 ”4
S-VAV-W-T100-05”
S-VAV-W-T100-0 ”6

S-VAV-W-T100-07”
S-VAV-W-T100-08”

S-VAV-W-T100-09”
S-VAV-W-T100- ”10

S-VAV-W-T100- ”12
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HOT WATER COIL SELECTION TABLE (KW)

S-VAV-W-T100- 4”1

S-VAV-W-T100- 6”1

S-VAV-W-T100-20X16
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Y

E

F

U

A

B

XU

V

O

D

P

Z1
420

520

Electric/PTC Heater

Temp. Sensor

Blower

VAV

VAV Controll Box
Heater Controll Box

Z2

Y1

Model: VAV-PF-E/PTC-T200S-
P sensorVAV Controller Box

Heater Controll Box

E/PTC

Acoustic Panel
Rubber Cell Foarm

Parallel Blower

Air Filetr

DIMENSION AND AIRFLOW Unit: mm
BOX DIMENSION COIL MULTIPE OUTLET Cont.er Box

DimensionDimensionCont. BoxFilterOutletCont. BoxInletAirflow

Min  Max
Model

CONTRUCTION:

T200 -06

    T200 -08

   T200 -10

Model: S-VAV-PF-E/PTC-T200

Note: The manufacturer, Starduct, reserves the right to modify certain structural details or product dimensions without prior noƟce.
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Air Filter

VAV box
VAV Contoll Box

Series Blower
Acoutic Panel
Rubber Cell Foarm

Model: S-VAV- -SF E/PTS-T200

Trục D12.7 Trục D12.7

Air Flow Sensor

Air Flow Sensor

Filter

Back View

Electric/PTC Heater

Heater 
Controll Box

Cooling Air from AHU

Celling AirAir Out
ECM Fan

Silencer
Add. Optional( )Heater

T

T

500

DIMENSION AND AIRFLOW Unit: mm
BOX DIMENSION COIL MULTIPE OUTLET Cont.er Box

DimensionDimensionCont. BoxFilterOutletCont. BoxInletAirflow

Min  Max
Model

T200 -06

    T200 -08

   T200 -10

Note: The manufacturer, Starduct, reserves the right to modify certain structural details or product dimensions without prior noƟce.
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Cooling with Parallel or Series Fan-Powered VAV Boxes

ApplicaƟon DescripƟon
• Cooling is achieved by modulaƟng the air damper based on the set temperature.
• The central AHU (Air Handling Unit) or RTU (RooŌop Unit) must supply primary chilled air.
• HeaƟng is provided via a single-stage electric heater connected to digital output Do1.

OpƟonal Features:
• AutomaƟc switching between heaƟng and cooling modes if a duct temperature sensor 22DT-12L is installed 

(*).
• Co₂ sensor for monitoring indoor air quality.
• Window switch or occupancy sensor (only one can be selected) connected via MP-Bus room device.
• Bypass control (posiƟon-based) without reheat if D3 sensor is disabled.

ApplicaƟon Diagram:

Operating Mode
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Cooling with Parallel or Series Fan + Single-Stage Electric Heater

ApplicaƟon DescripƟon:
• Cooling is achieved by modulaƟng the air damper based on the set temperature.
• The central AHU (Air Handling Unit) or RTU (RooŌop Unit) must supply primary chilled air.
• First heaƟng stage: recirculates return air through the parallel fan, acƟvated via digital output Do1.
• Second heaƟng stage: uses a single-stage electric heater, acƟvated via digital output Do2.
OpƟonal Features:
• AutomaƟc switching between heaƟng and cooling modes if a duct temperature sensor 22DT-12L is installed 

(*).
• Co₂ sensor for monitoring indoor air quality.
• Window switch or occupancy sensor (only one can be selected) connected via MP-Bus room device.

ApplicaƟon Diagram:

Operating Mode

27



-Bus.

Operating Mode
Cooling with Parallel Fan + Two-Stage HeaƟng

ApplicaƟon DescripƟon
• Cooling is achieved by modulaƟng the air damper based on the setpoint temperature.
• The central AHU (Air Handling Unit) or RTU (RooŌop Unit) must supply the primary chilled air.
• First heaƟng stage: Recirculates return air through the parallel fan, acƟvated via digital output Do1.
• Second heaƟng stage: Uses a single-stage electric heater, acƟvated via digital outputs Do2 and Do3.
OpƟonal Features:
• AutomaƟc switching between heaƟng and cooling modes if a duct temperature sensor 22DT-12L is installed 

(*).
• Co₂ sensor for monitoring indoor air quality.
• Window switch or occupancy sensor (only one can be selected) connected via MP-Bus room device.

ApplicaƟon Diagram:
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Cooling with Parallel or Series Fan-Powered VAV Boxes

Cooling with Parallel or Series Fan + Single-Stage Electric Heater

Cooling with Parallel Fan + Two-Stage HeaƟng

Controller
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Âm thanh bức xạ được đo dựa trên trần gạch sợi khoáng 16mm theo giá trị suy giảm âm Ɵêu chuẩn của ARI 855-998. Âm thanh thoát ra được xác định dựa trên các yếu 
tố môi trường, phản xạ đầu cuối, ảnh hưởng của ống mềm, ảnh hưởng của không gian, công suất âm thanh, trong vùng và ảnh hưởng của ống có cách âm.

Size 
(Inch/mm)

Airflow P. Drop
Discharge Radial
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Fan Capacity and Heater Capacity CalculaƟon

1. Determine Required Airflow (Q)
• Based on room size, occupancy, heat-generating equipment, and ventilation standards (e.g., 

ASHRAE 62.1).
• Example:Office space of 30 m², 3 occupants, 10 L/s per person → Q = 30 L/s = 108 m³/h 

2. Estimate System Pressure Loss (ΔP)
• Includes ductwork, damper, filter, heating coil, and VAV box resistance.
• Example: Total pressure loss = 250 Pa 

3. Calculate Fan Power: 

. Where: 
Q: airflow in m³/h; : pressure loss in Pa; Δp : fan efficiency (typically 0.5–0.7)η
Example:

Actual fan power should be slightly higher to ensure reliability and reserve capacity.

Heating Capacity Calculation (Electric Heater or Hot Water Coil)
1. Determine Heating Airflow (V m/s)
• Typically: 

◦ Vmin=30% of VAV box max airflow 
◦ Vmax=80% of VAV box max airflow

2. Determine Temperature Rise (ΔT)
Example: Desired supply air temperature = 32°C, incoming air = 13°C → ΔT = 19°C

3. Calculate Heating Power (P_heat)
Formula (SI units): 

     P_heat = 0.33  ΔT  x V x 
Where: 
P_heat: heating power in kW;  V: airflow in L/s T: temperature rise in °C; Δ
Example: V=100 L/s, =19°CΔT

     P-heat = 0.33 100 x 19 = 627 W ≈ 0.63 kW x 
For multi-stage electric heaters, divide total power into steps (e.g., 30%, 60%, 100%) for better 
control.
 

Q  x Δp (pa)
                 x 3600ηP(fan) =

108 x 250(pa)
                0.6 x 3600P(fan) = = 12.5 W

Equipment Selection Tips
       Component   Selection Criteria
• Fan    ECM motor, high efficiency, AMCA 210 compliant
• Electric Heater   Overheat protection, staged or SSR control
• Hot Water Coil   Modulating valve, flow control
• VAV Box    AHRI 880 certified, BMS integration
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Structure, FuncƟon, and ApplicaƟon 
1. Overview of Parallel Fan-Powered VAV Box with Reheat
This type of VAV box is commonly used in HVAC systems to regulate supply airflow and maintain 
desired room temperature. It operates by modulating airflow based on thermal load demand and can 
provide supplemental heating via electric resistance or hot water coils.
2. Main Components

• Variable Air Volume (VAV) Box: Modulates supply airflow from the central system into the 
conditioned space.

• Parallel Fan: Operates independently from the main airflow and typically activates when 
additional return air or supplemental airflow is needed.

• Reheat Coil (Electric or Hot Water): Heats the air when temperature needs to be increased.
• Temperature Sensor & Controller: Monitors and controls the damper, fan, and heating coil 

operation.
3. Operating Mechanism
State 1: Low Thermal Load (Cooling Mode)

• Damper opens partially or fully to deliver cool air.
• Parallel fan remains off.
• Reheat coil is off since heating is not required.

State 2: Moderate Thermal Load (Intermediate Mode)
• If central cooling airflow is insufficient, the damper opens further to increase supply.
• If thermal load decreases, the damper closes slightly to reduce airflow.

State 3: Heating Required (Heating Mode)
• If supply air lacks sufficient heat, the parallel fan activates to draw return air from the ceiling 

plenum or return space and push it into the occupied zone.
• Reheat coil turns on to warm the air delivered by the fan, maintaining the desired room 

temperature.
• Damper adjusts to optimize airflow.

State 4: High Heating Demand (Full Heating Mode)
• Parallel fan runs continuously to provide supplemental airflow.
• Reheat coil operates at full capacity to ensure room temperature is maintained.
• Damper may close partially to limit cold air from the central system.

4. Advantages of Parallel Fan-Powered VAV Box with Reheat
• Enhanced Temperature Control: Parallel fan ensures airflow even when central system 

reduces supply.
• Improved Heating Efficiency: Reheat coil quickly raises room temperature when needed.
• Energy Savings: Fan operates only when necessary, optimizing energy use.
• Occupant Comfort: Maintains stable temperature under varying load conditions.

5. Practical Applications
• Offices, hotels, and hospitals with fluctuating cooling loads.
• Spaces requiring precise temperature control and rapid heating response.
• Commercial buildings with multiple zones and diverse thermal demands.
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The interrelationship between factors in the selection process

The Relationship Between VAV Box Nominal Airflow, Fan Airflow, 
and Heating Capacity
In a VAV (Variable Air Volume) system with parallel or series fan-powered boxes and electric heating 
elements, there is a close relationship between three key factors:
• Nominal airflow of the VAV box – The maximum airflow the VAV box is designed to handle.
• Fan airflow – The actual airflow supplied by the parallel or series fan.
• Heating capacity – The required heating power to raise the air temperature to the desired level.
Below is how the nominal airflow of the VAV box influences fan selection and heating capacity.

1. Relationship Between VAV Nominal Airflow and Fan Airflow
• The nominal airflow of the VAV box (Q_nom) is the maximum airflow the box can regulate from the 

AHU/PAU.
• Parallel or series fans must be designed to operate within the airflow range of the VAV box.
• Fan airflow must be adjusted according to the operating condition of the VAV box:

◦ If the damper is wide open, the fan may not need to operate much (especially in parallel fan 
systems).

◦ If the damper is partially closed, the fan must compensate for the reduced airflow to maintain 
the minimum required airflow to the space.

Fan airflow selection based on VAV box airflow:
• In parallel fan systems, fan airflow is typically less than or equal to the nominal airflow of the VAV 

box, as the fan only runs when additional airflow is needed.
• In series fan systems, fan airflow is usually equal to or greater than the nominal airflow of the VAV 

box, since the fan runs continuously to maintain system airflow.
General relationship formula:

Q  ≈ Q  ≤ Q  ≤ Qfan VAVmin fan VAVmax

Where: 
 Q   = Minimum airflow of the VAV box (when the damper is mostly closed) VAV,min

 Q   = Nominal (maximum) airflow of the VAV box VAV,max

 Q    = Required fan airflowFan

2. Relationship Between VAV Nominal Airflow and Heating Capacity
• The heating capacity (P_heater) must be sufficient to heat the volume of air supplied by the fan.
• When the VAV box has a high nominal airflow, the electric heater must have a higher capacity to 

ensure adequate heat transfer to the air stream.
Heating capacity formula:

Pheater fan p=Q × ×C ×Δ ρT

Where: 
Q  ≈ Q  for series fans fan VAV

Q  ≤ Q  for parallel fansfan VAV

Δt  = Desired temperature rise 

Cp =1.005 kJ/kg ° ⋅
ρ ρ (specific heat of air) =1.2 kg/m3 (air density)
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Spigot details
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HOT WATER COIL DIMENSION AND TECHNICAL DATA

COIL SIZE Unit Value

W mm 254
H mm 203
L mm 150
Tube size mm 9.52

Row 1
Q_Coil KW 7.21                     
LAT °C 37.44                              
LWT °C 71.21                              

HD Loss Kpa 29.05                   
Δ_P_air Pa 38.67                   
Q_Pump KW 0.01                                 
Water Velocity in Tubes m/s 1.31                                 
Air Velocity m/s 4.56                                 

Row 2
Q_Coil KW 8.48                     
LAT °C 41.91                              
LWT °C 75.66                              

HD Loss Kpa 34.30                   
Δ_P_air Pa 77.34                   
Q_Pump KW 0.02                                 
Water Velocity in Tubes m/s 2.62                                 
Air Velocity m/s 4.56                                 

COIL SIZE Unit Value

W mm 279
H mm 254
L mm 150
Tube size mm 12.7

Row 1
Q_Coil KW 13.44                      
LAT °C 38.35                                  
LWT °C 71.95                                  

HD Loss Kpa 29.78                      
Δ_P_air Pa 72.02                      
Q_Pump KW 0.02                                     
Water Velocity in Tubes m/s 1.42                                     
Air Velocity m/s 5.97                                     

Row 2
Q_Coil KW 22.33                      
LAT °C 55.78                                  
LWT °C 74.97                                  

HD Loss Kpa 34.34                      
Δ_P_air Pa 144.04                   
Q_Pump KW 0.05                                     
Water Velocity in Tubes m/s 1.68                                     
Air Velocity m/s 5.97                                     

7-8 INCH

4-5-6 INCH
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9-10 INCH

12 INCH

COIL SIZE Unit Value

W mm 356
H mm 305
L mm 150
Tube size mm 12.7

Row 1
Q_Coil KW 18.31                   
LAT °C 35.07                               
LWT °C 70.47                               

HD Loss Kpa 30.44                   
Δ_P_air Pa 74.23                   
Q_Pump KW 0.02                                 
Water Velocity in Tubes m/s 1.68                                 
Air Velocity m/s 6.06                                 

Row 2
Q_Coil KW 21.68                   
LAT °C 39.32                               
LWT °C 75.17                               

HD Loss Kpa 50.22                   
Δ_P_air Pa 148.47                 
Q_Pump KW 0.08                                 
Water Velocity in Tubes m/s 3.36                                 
Air Velocity m/s 6.06                                 

COIL SIZE Unit Value

W mm 432
H mm 365
L mm 150
Tube size mm 12.7

Row 1
Q_Coil KW 24.13                     
LAT °C 33.28                                  
LWT °C 70.45                                  

HD Loss Kpa 38.01                     
Δ_P_air Pa 71.84                     
Q_Pump KW 0.04                                    
Water Velocity in Tubes m/s 1.47                                    
Air Velocity m/s 5.96                                    

Row 2
Q_Coil KW 48.93                     
LAT °C 55.16                                  
LWT °C 71.05                                  

HD Loss Kpa 43.35                     
Δ_P_air Pa 143.68                   
Q_Pump KW 0.09                                    
Water Velocity in Tubes m/s 1.58                                    
Air Velocity m/s 5.96                                    

HOT WATER COIL DIMENSION AND TECHNICAL DATA
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14 INCH

16  INCH

COIL SIZE Unit Value

W mm 483
H mm 457
L mm 150
Tube size mm 15.88

Row 1
Q_Coil KW 35.01                
LAT °C 32.59                           
LWT °C 70.83                           

HD Loss Kpa 38.15                
Δ_P_air Pa 57.88                
Q_Pump KW 0.06                              
Water Velocity in Tubes m/s 2.07                              
Air Velocity m/s 6.39                              

Row 2
Q_Coil KW 58.94                
LAT °C 46.66                           
LWT °C 72.27                           

HD Loss Kpa 45.43                
Δ_P_air Pa 115.77              
Q_Pump KW 0.13                              
Water Velocity in Tubes m/s 2.00                              
Air Velocity m/s 6.39                              

COIL SIZE Unit Value

W mm 584
H mm 457
L mm 150
Tube size mm 15.88

Row 1
Q_Coil KW 36.19                  
LAT °C 27.96                             
LWT °C 70.45                             

HD Loss Kpa 40.32                  
Δ_P_air Pa 70.39                  
Q_Pump KW 0.06                               
Water Velocity in Tubes m/s 2.07                               
Air Velocity m/s 7.04                               

Row 2
Q_Coil KW 69.96                  
LAT °C 42.86                             
LWT °C 70.45                             

HD Loss Kpa 49.56                  
Δ_P_air Pa 140.78               
Q_Pump KW 0.14                               
Water Velocity in Tubes m/s 2.00                               
Air Velocity m/s 7.04                               

HOT WATER COIL DIMENSION AND TECHNICAL DATA
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24 X 16 INCH

COIL SIZE Unit Value

W mm 609.6
H mm 406.4
L mm 150
Tube size mm 15.88

Row 1
Q_Coil KW 36.19                   
LAT °C 24.77                               
LWT °C 70.45                               

HD Loss Kpa 40.87                   
Δ_P_air Pa 127.64                 
Q_Pump KW 0.06                                  
Water Velocity in Tubes m/s 2.07                                  
Air Velocity m/s 9.49                                  

Row 2
Q_Coil KW 69.96                   
LAT °C 36.69                               
LWT °C 70.45                               

HD Loss Kpa 50.59                   
Δ_P_air Pa 255.28                 
Q_Pump KW 0.15                                  
Water Velocity in Tubes m/s 2.00                                  
Air Velocity m/s 9.49                                  

COIL PERFORMANCE AND FACTOR

HOT WATER COIL DIMENSION AND TECHNICAL DATA

40.00 54.00 60.00 66.00 71.00 77.00 82.00 88.00

10.00 0.54 0.62 0.71 0.79 0.87 0.96 1.04 1.12

13.00 0.50 0.58 0.67 0.75 0.83 0.92 1.00 1.08

16.00 0.47 0.55 0.60 0.71 0.79 0.88 0.96 1.02

18.00 0.43 0.51 0.59 0.67 0.75 0.84 0.92 1.00

Coil Performance (KW)

T_Air in

T_water in



ELECTRIC AND PTC HEATING

W

H

L

Heater modular 2.5kw/stage

Electric Heater Section
• Heater sizing method: required airflow, kW demand, 

coil configuration.
• Selection table for 220V/380V – 50Hz / 60Hz.
• Safety devices: thermal cut-off, airflow switch, 

contactor wiring.

PTC Heater Section
• Auto-regulating ceramic heating element
• Efficiency curve vs temperature
• Selection table by airflow & CFM.

 S a f e t y  P r o t e c t i o n  M e c h a n i s m  o f  
Electric Heater

The electric heater integrated in the VAV Box is 
equipped with a multi-layered safety control system to 
ensure reliable operation and prevent overheating or 
fire hazards. The protection mechanism includes the 
following components and logic: 

1. Fan Interlock ControlThe Belimo LMV BAC-002 
controller provides an interlock function that allows 
heater activation only after the fan start signal is 
confirmed and a minimum airflow is detected.This 
prevents the heater from operating without 
sufficient air circulation, thereby avoiding 
overheating of the heating elements. 

2. Outlet Temperature SensorA temperature sensor 
installed at the discharge outlet continuously 
monitors the air temperature downstream of the 
heater.If the outlet temperature exceeds the 
preset safety limit (typically 60–80°C), the 
controller immediately cuts off the heater power 
signal.Once the temperature drops to a safe level, 
the system automatically resets and resumes 
normal operation.

 Safety Protection Mechanism of PTC 
Heater

The PTC (Positive Temperature Coefficient) Heater 
integrated in the Fan Powered VAV Box is designed 
with an intrinsic self-regulating thermal protection 
mechanism combined with electronic and mechanical 
safety controls. This system ensures maximum 
operational safety, energy efficiency, and long service 
life.
1. Self-Regulating Heating Principle (Intrinsic 

Protection)The PTC heater uses ceramic 
semiconductor elements with a posit ive 
temperature coefficient of resistance.As the 
temperature of the heating element increases, its 
electrical resistance rises exponentially, which 
automatically reduces the current flow and thus 
limits further temperature rise.This self-regulating 
behavior eliminates the risk of overheating, as the 
PTC element naturally stabilizes at its design 
temperature (typically 200–250°C surface 
temperature).No risk of “thermal runaway” exists, 
even in the event of airflow loss or blocked ducts.

2. Fan Interlock ControlSimilar to electric coil 
heaters, the controller (Belimo LMV BAC-002) 
ensures that the PTC heater is energized only 
after the fan has started and minimum airflow is 
confirmed.This interlock guarantees that the 
heater operates only under safe airflow conditions, 
maintaining stable heat transfer and avoiding local 
hot spots.
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Heater Capacity Calculation
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Heater Capacity Calculation
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Standard pakaging

Size in box
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