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VAV UNIT

VARIABLE AIR VOLUME (VAV) PRESSURE INDEPENDENT CONTROL

NAV UNIT SERIES

Nenutec Variable Air Volume (VAV) Terminal Units are
volume flow rate controller for supply air on variable air
volume system. These units are designed to control the
airflow rate of conditioned air into an occupied space in
response to a control signal from thermostat or Building
Automation System (BAS). They could be used in stand
alone system or interfaced with Modbus or BACnet.

MATERIALS

@ Casing : 0.7 mm thickness galvanized steel.

® Damper blade : Double layer 0.7 mm thickness
galvanized steel with a sandwiched peripheral gasket

@ |Internal insulation : 25mm (1”) 32 kg/m?® (2 Ib) density
fiber glass with matt black tissue facing

® Bearing : Engineering plastic

® Hexagon shaft : Hexagon bar mild steel

e Differential pressure sensor : Aluminum

AIR VOLUME CONTROL TYPE

Variable Air Volume (VAV) Pressure Dependent Control
e Without differential pressure sensor

® Pressure dependent

@ No monitoring of air volume

Variable Air Volume (VAV) Pressure Independent Control
e With differential pressure sensor

@ Pressure independent

@ Air volume varies depending on design flow and signal
by controller

@ Air volume could be monitored

Constant Air Volume (CAV) Pressure Independent Control
e With differential pressure sensor

® Pressure independent
® Air volume is constant (design flow) provided that
the minimum static pressure is achieved
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FEATURES

@ Oval shape damper for better flow management
® Neoprene peripheral gasketto prevent leakage.

® Multi-point averaging inlet differential pressure
sensor

e 17, 2 Ibs fiberglass with black matt tissue
internal insulation for noise reduction.

@ Round inletwith beading for good inlet connection.

Hexagon shaft for better grip mounting of actuator

Shaft indicator indicating damper position.

Tube conceal (optional)

Double layer heavy gauge damper blade.

Protective metal shroud for control components

mounting.

® Low pressure drop construction with round inlet
and rectangular outlet- static regain.

@ Optional internal perforated sheet or aluminum
foil facing.

@ Reheat coil available upon request.
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Figure 1: Basic VAV Terminal Unit
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Figure 2: VAV Terminal Unit with Electric Reheat Coil
D A B c E F G L H
100 305 203 394
150 305 203 394
200 305 254 394
250 356 318 394
300 206 381 394 120 250 360 700 100
250 508 445 396
400 610 457 396
609 x 406 965 460 395

General notes:

Internal insulation 25mm (1”) 32 kg/m?3 (2 Ib) density coated to prevent air erosion.
Galvanized steel housing.

Mechanically seal-leak resistant construction.

Rectangular discharge opening have drive and slip cleat duct connections as standard.
Right hand control location standard, as shown above.

Turbulent flow approaching the terminal will create additional noise, pressure drop and greater air flow
variation. It is therefore recommended for optimum performance there should be a minimum of 4 duct
diameters of straight inlet duct, same size as inlet, between the inlet and any transition, take off or fitting.

VARIABLE AIR VOLUME (VAV) PRESSURE INDEPENDENT CONTROL 2



VAV UNIT

VARIABLE AIR VOLUME (VAV) PRESSURE INDEPENDENT CONTROL

TABLE 2: AIR VOLUME RANGES

Air Volume Range (Min - Max)

Unit Size, mm (inch)

100 (4) 12-106 26 - 225
150 (6) 29 - 212 62 - 450
200 (8) 52 - 378 110 - 800
250 (10) 85 - 637 180 - 1350
300 (12) 127 - 991 270 - 2100
350 (14) 189 - 1510 400 - 3200
400 (16) 269 - 1888 570 - 4000
609 X 406 (24X16) 1800 - 3775 2500 - 8000

TABLE 3: NSVA VAV SMART DAMPER ACTUATOR MODEL SELECTION TABLE

MODEL TORQUE POWER PRESSURE INPUT / OUTPUT
NSVA 0000BL 5Nm AC 100-277 +10% 0...500 Pa 0 0 0
NSVA 0000B 5Nm AC 24V +10% 0...500 Pa 0 0
NSVA 0200BL 5Nm AC 100-277 +10% 0...500 Pa 0 0
o A0 Ail
NSVA 0200B 5Nm AC 24V +10% 0...500 Pa 10ka | o-1ovoe 0 0
NSVA 02228 5Nm AC 24V +10% 0...500 Pa 2 (24VAC) |2 (0-10VDC)

STANDARD MOA CONFIGURATION

Nenutec offers factory supplied and mounted electric coils for VAV terminal units. The electric reheat extension
comes in separate unit which can be installed on the existing basic VAV terminal units. The electric heater coils are
removable from the side of the terminal units consoled within a shroud.

VAV CONTROLLER CONTROL MODE (Cooling With Modulating Reheat)

HOT WATER OR STEAM
AIR FLOW SENSOR REHEAT COIL
PRIMARY AR malpp %j 7 DISCHARGE
_rL Z AR -
DA Al ArTHERMOSTAT
ACTUATOR ACTUATOR
0

o CONTROLLER
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During this mode, reheat coils or hot water coil are controlled with modulating output from controller. When the room temperature is above the cooling
set point, the flow shall be maximum and when the room temperature fall below cooling set point (by more than 1 degree Celsius), the flow will be minimum.

When the room temperature fall beyond heating set point, the air flow should automatically be increased to reheat flow (which is resettable). At the
same time, the peripheral output will gradually increase the valve position to increase the hot water volume. Hence the supply air temperature rises.

VAV CONTROLLER CONTROL MODE
(Cooling With Parallel Fan And Reheat)

AIR FLOW
SENSOR REHEAT
] cov
PRIMAR Y < DISCHARGE
AR wp FAN AR

HERMOSTAT

DAMPER
ACTUATOR

VALVE

RETURN AIR
FROM PLENUM

CONTROLLER

A parallel fan is not located in the primary air stream, but is
designed to add return air from the plenum into the air stream
delivered to the space. The controller turns on the parallel fan
when the space temperature falls below set point as a first stage
of reheat, or if the air flow falls below a minimum air flow set point
to maintain a minimum air flow to the space (parallel flow). The
heater will cut in when the room temperature drops below the
heating set point.

VAV CONTROLLER CONTROL MODE
(Cooling With Series Fan And Reheat)

AIR FLOW REHEAT
SENSOR COIL (OPTIONAL)
PRIMAR Y o
- DISCHARGE

AR mp ﬂ f; .( AR i

i

. THERMOSTAT
—— L —

DAMPER !

ACTUATOR OPEN TO
! | PLENUM VALVE
P FAN

RELAY
CONTROLLER

o

At this mode, the fan is intended to run continuously when the main
air handler is on and is in-line with the primary air flow through the
box. The controller will activate the fan when the primary flow is
above minimum flow setting or a pre-determined flow volume, say
50 CFM whichever is higher). The heater will cut in when the room
temperature drops below the heating set point.
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VAV UNIT

VARIABLE AIR VOLUME (VAV) PRESSURE INDEPENDENT CONTROL

Performance Data (Radiated Sound Power Levels, Basic Assembly Unit)

Sound Power Level, Lw dB, re 10-'2 watts

Air Flow APs 125 Pa (0.5 W.G.) APs 250 Pa (1.0° W.G.) APs 500 Pa (2.0° W.G.) APs 750 Pa (3.0 W.G.)

| Us [2]3fafs|e]7]2]3]a|s]ef7|2]alals]e]7]|2][3][a]5]06]

79 37 |44 |42 |33 (29|21 (12|45 |44 |37 (33|26 |17 |47 |45 |40 |36 |30 |23 |48 |47 44|40 | 35|28

128 | 60 |47 |45 |36 |32 |24 | 15|48 |47 | 40|36 (29|20 |50 |48 |43 |39 |33 |26 |51|50|47 |43 |38 31

‘ 176 83 | 51|46 |42 |39 (3125|5349 |45|41 |34 |28 |54 |52|48 |43 |38 |31|56|55|51|45|41 |34
225 | 106 | 54 | 50 | 46 |44 |37 |30 | 56 | 53 | 48 | 45 |39 | 32 |57 | 55|50 | 46 | 41|34 | 59| 58 | 52 | 47 | 43 | 36
158 74 | 45|43 |34 (30|22 (13 |47 |45 |38 |34 |27 | 19|49 |48 |43 |39 |33 25|51 |50 |47 |43 | 38 | 31
255 | 120 |48 | 46 | 37 |33 | 25| 16 |50 | 48 | 41 | 37 | 30| 22 | 52 | 51 | 46 | 42 | 36 | 28 | 54 | 53 | 50 | 46 | 41 | 34
° 353 | 166 | 52 | 47 | 43 |40 | 32 | 26 | 54 | 51 | 47 |43 | 36 | 30 | 57 | 54 | 50 [ 45 | 40 | 33 | 59 | 58 | 54 | 48 | 44 | 37
450 | 213 | 55 | 51| 47 |45 |38 | 31|57 | 54 | 50 |47 | 41| 34 |60 | 58 | 52 | 48 | 43 | 36 | 62 | 61 | 55 | 50 | 46 | 39
280 | 132 |48 | 46|37 |33 | 25|16 (50|48 |41 |37 |30|22|52|51|46|42| 36|28 |54|53|50|46| 41|34
453 | 214 | 51 49|40 |36 | 28| 19|53 | 51|44 |40 | 33| 25|55|54|49|45| 39|31 |57 |56 |53 |49 | 44| 37
8 627 | 296 | 55 | 50 | 46 |43 | 35|29 | 57| 54|50 |46 | 39|33 |60 |57 |53|48|43 |36 |62|61|57|51|47 |40
800 | 378 | 58 | 54 | 50 | 48 | 41| 34 |60 | 57 |53 |50|44 |37 |63|61|55|51|46|39|65|64|58| 53|49 |42
473 | 223 | 54 | 52| 43 |39 | 31| 22 |56 | 54 | 47 | 43 | 36 | 28 | 58 | 57 | 52 | 48 | 42 | 34 | 60 | 59 | 56 | 52 | 47 | 40
" 765 | 361 | 58 | 53 | 49 | 46 | 38 | 32 | 60 | 57 | 53 | 49 | 42 | 36| 63 | 60 | 56 | 51 | 46 | 39 | 65 | 64 | 60 | 54 | 50 | 43

1058 | 499 | 61 |57 | 53 | 51 |44 | 37 |63 |60 | 56 | 53 | 47 | 40 | 66 |64 | 58 | 54 | 49 | 42 | 68 | 67 | 61 | 56 | 52 | 45
1350 | 638 |62 | 58 | 57 | 54 | 48 |43 |65 |61 |59 |55 |50 |44 |67 [ 65|60 |57 |52 |46 | 70 | 68 | 62 | 58 | 54 | 47
735 | 347 |52 | 51|42 |38 (29|20 |54 |53 |46 |42 |34 |26 |56 |56 |51 |47 |40 |32 |58 |58 |55|51]|45| 38
1076 | 508 | 55 | 54 | 45|41 |32 |23 |57 |56 |49 |45 |37 |29 |59 |59 |54 |50|43 |35 |61 |61 |58|54 |48 | 41
12 | 1418 | 669 | 59 | 55 | 51 |48 |39 | 33 |61 |59 | 55|51 |43 |37 |64 |62 |58 |53|47 |40 |66 |66 |62 |56 | 51|44
1759 | 831 |62 | 59 | 55|53 | 45|38 |64 | 62|58 | 55|48 |41 |67 |66 |60|56 |50 |43 |69 |69 |63 |58 53|46
2100 | 992 |63 |60 |59 | 56|49 |44 |66 |63 |61 |57 |51 |45|68 |67 (62|59 |53 |47 |71 |70|64 |60 | 55|48
1120 | 529 | 63 | 52 [ 43 |39 | 30 | 21 | 55 | 54 | 47 | 43 | 35| 27 | 657 | 57 | 52 | 48 | 41 | 33 | 59 | 59 | 66 | 52 | 46 | 39
1640 | 774 | 57 | 56 | 47 |43 | 34 | 25 |59 | 58 | 51 (47 | 39|31 | 61| 61|56 |52 |45 |37 |63 |63 |60|56| 50|43
14 | 2160 | 1020 | 61 | 59 | 52 | 49 | 41 | 33 | 63 | 61 | 56 | 52 | 45| 37 | 65 | 64 | 59 | 55 | 49 | 41 | 67 | 67 | 63 | 58 | 53 | 46
2680 | 1266 | 64 | 61 | 57 | 55| 47 | 40 | 66 | 64 | 60 | 57 | 50 | 43 | 69 | 68 | 62 | 68 | 52 | 45 | 71 | 71 | 65 | 60 | 55 | 48
3200 | 1511 | 65 | 62 | 61 | 58 | 51 | 46 | 68 | 65 | 63 | 59 | 63 | 47 | 70 [ 69 | 64 | 61 | 55 | 49 | 73 | 72 | 66 | 62 | 57 | 50
1400 | 661 | 51 | 50| 41|39 |30 |21 |53|52|45|43| 35|27 |55|55|50 |48 | 41|33 |57 |57 |54|52]|46 |39
1920 | 907 | 54 | 53 |44 | 42| 33|24 | 56| 55|48 | 46|38 |30 | 58| 58|53 |51|44|36|60|60|57|55]|49 |42
2440 | 1152 | 58 | 57 | 48 | 46 | 37 | 28 | 60 | 59 | 52 | 60 | 42| 34 | 62 | 62 | 57 | 55| 48 | 40 | 64 | 64 | 61 | 59 | 53 | 46
2960 | 1398 | 62 | 60 | 63 | 52 | 44 | 36 |64 |62 | 57 | 55 | 48 | 40 |66 | 65 | 60 | 58 | 52 | 44 | 68 | 68 | 64 | 61 | 56 | 49
3480 | 1643 | 65 | 62 | 58 | 58 | 60 | 43 | 67 |65 | 61 |60 |53 |46 |70 |69 |63 |61 55|48 | 72| 72|66 | 63|58 |51
4000 | 1889 | 66 | 63 | 62 |61 | 54 | 49 |69 | 66 | 64 | 62 | 56 | 50 | 71 | 70 | 65 | 64 | 58 | 52 | 74 | 73 | 67 | 65 | 60 | 53
2800 (1322 | 70 [ 67 | 63 |61 | 53 |46 | 72| 70| 66 | 63 | 56 | 49 | 75 | 74 | 68 | 64 | 58 | 51 | 77 | 77 | 71 | 66 | 61 | 54
3840 | 1813 | 71 | 68 | 67 |64 | 57 | 52 |74 | 71 |69 | 65|59 | 63 | 76 | 75 (70 | 67 [ 61 |65 | 79 | 78 | 72 | 68 | 63 | 56
24 | 4880 | 2304 | 57 | 56 | 47 | 45 | 36 | 27 | 59 | 58 | 51 | 49 | 41 | 33 | 61 | 61 | 56 | 54 | 47 | 39 | 63 | 63 | 60 | 58 | 52 | 45
x16 | 5920 | 2796 | 60 | 59 | 50 [ 48 | 39 | 30 | 62 | 61 | 54 | 52 | 44 | 36 | 64 | 64 | 59 | 57 | 50 | 42 | 66 | 66 | 63 | 61 | 55 | 48
6960 | 3287 | 64 | 63 | 54 | 52 | 43 | 34 | 66 | 65 | 58 | 56 | 48 | 40 | 68 | 68 | 63 | 61 | 54 | 46 | 70 | 70 | 67 | 65 | 59 | 52
8000 | 3778 | 68 | 66 | 59 | 58 | 50 [ 42 | 70 | 68 | 63 | 61 | 54 | 46 | 72 | 71 | 66 | 64 | 58 | 50 | 74 | 74 | 70 | 67 | 62 | 55
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Sound Power Level, Lw dB, re 10-'2 watts

Air Flow APs 125 Pa (0.5” W.G.) APs 250 Pa (1.0 W.G.) APs 500 Pa (2.0" W.G.) APs 750 Pa (3.0" W.G.)
Octave Band Octave Band Octave Band Octave Band
| us | 2]3]els]el7]2lafalsfe]rf2]ala]sle]r]2]{ala]s]e]
79 37 [ 4342 |40 | 36|34 |30 |46 |47 |45 |43 |41 |37 |50 |51|49 |49 |47 |43 |53 |56 |54 |56 |54 |50
128 60 |47 |46 |44 |40 |38 |34 |50 (51|49 |47 |45 |41 |54 |55|53|53|51|47 |57 |60|58]|60] 58|54

‘ 176 83 | 51|51 |52|50(45|41|55|56|57|55|51|47 |59 |60|61|61|58]|54|63|65|66|66| 64|60
225 | 106 | 55 | 56 | 58 | 55 |49 | 48 | 59 | 69 | 62 | 60 | 55| 52 | 63 | 62 | 656 |64 | 61 | 57 | 67 | 65 | 69 | 69 | 67 | 61
158 74 | 47 | 46 | 41 | 37 | 36 | 31 |50 | 51|46 |44 |42 | 38 |54 | 55|50 |50 | 49 | 46 | 57 | 60 | 55 | 57 | 55 | 53
255 | 120 [ 51 [ 50 | 45|41 |40 | 35|54 | 55|50 |48 | 46 | 42 | 58 | 59 | 54 | 54 | 53 | 50 | 61 | 64 | 59 | 61 | 59 | 57
° 353 | 166 | 55 | 55 | 53 | 51 | 47 [ 42 | 59 | 60 | 58 | 56 | 53 | 49 | 63 | 64 | 62 | 62 | 59 | 56 | 67 | 69 | 67 | 67 | 65 | 63
450 | 213 [ 59 [ 60 | 59 | 56 | 51 | 49 | 63 | 63 | 63 | 61 | 57 | 54 | 67 | 66 | 66 | 65| 62 | 59 [ 71| 69 | 70 | 70 | 68 | 64
280 | 132 | 52 | 51|46 |42 | 41|36 | 55|56 |51 |49 |47 |43 |59 |60 |55 |55|54|51|62|65|60|62| 60|58
453 | 214 | 55|54 149 | 45|44 |39 |58 |59 |54 |52|50|46|62|63|58|58|57|54|65|68|63|65|63]|61
8 627 | 296 | 58 | 58 | 54 | 52 | 48 | 43 | 62 | 63 | 59 | 57 | 54 | 51 | 66 | 67 | 63 | 63 | 60 |58 | 70| 72 | 68 | 68 | 66 | 66
800 | 378 |62 |63 | 60|57 |52|50|66|66|64|62|58|56|70|69|67|66|63|61|74|72|71|71]|69 |67
473 | 223 | 58 | 57 | 52 | 48 | 47 | 42 | 61 | 62 | 57 | 55| 53 | 49 [ 65| 66 | 61 | 61 | 60 | 57 | 68 | 71 | 66 | 68 | 66 | 64
- 765 | 361 [ 59| 59| 54| 52|49 | 45|63 |64 |59 |58 |55|52|66|68|63|63|61[59]|70|73|68|69|67)|66

1058 | 499 |61 |61 |55 |53 |50 |46 |65|66 |60 |58 |56 |53 |69 |70|64|64|61|60|73|75|69 |69 67|67
1350 | 638 | 65 |66 |61 |58 |54 | 53 |69 |69 |65 |63 |59 |58 |73 (72|68 |67 |65|63 |77 |75|72|72|70 |68
735 | 347 | 58 | 56 |52 |48 |47 |41 |62 | 61|57 |55 |54 |49 64|64 |60 |60|58|54 (69|70 |67 69|67 |64
1076 | 508 | 60 | 58 | 54 | 50 | 49 | 43 | 64 |63 | 59 | 57 | 56 | 51 | 66 | 66 | 62 | 62 | 60 | 56 | 71 | 72 | 69 | 71 | 69 | 66
12 | 1418 | 669 | 61|60 | 56 | 54 | 51 | 46 | 65 | 65 |61 | 60 | 57 | 53 | 68 | 68 | 64 | 64 | 62 | 58 | 73 | 74 | 71 | 72 | 70 | 68
1759 | 831 |63 |62 | 57 | 55|52 |47 |67 |67 | 62 |61 |58 |54 |70|70|65|64|62|59|76|76|72|72|70]|69
2100 | 992 |67 |67 |63 | 60|56 |54 71|70 |67 | 65|62 |59 |74|72|70|68|65|63|80|76|75|75|73|70
1120 | 529 | 60 | 57 [ 54 | 50 | 49 | 43 | 64 | 62 | 59 | 57 | 56 | 50 | 67 | 66 | 64 | 64 [ 62 | 658 | 71 | 71 | 69 | 71 | 69 | 65
1640 | 774 |62 | 59 | 56 | 52 | 51 | 44 | 66 | 64 | 61 | 59 | 58 [ 52 | 69 | 68 | 66 | 66 | 64 | 59 | 73 | 73 | 71 | 73 | 71 | 67
14 | 2160 | 1020 | 63 | 61 | 58 | 56 | 53 | 47 | 67 | 66 | 63 | 62 | 59 | 54 | 71 | 70 | 68 | 68 | 66 | 62 | 75 | 75 | 73 | 74 | 72 | 69
2680 | 1266 | 65 | 63 | 59 | 57 | 54 | 48 | 69 | 68 | 64 | 63 | 60 | 55 | 74 | 72 | 69 | 68 | 66 | 63 | 78 | 77 | 74 | 74 | 72| 70
3200 | 1511 | 69 | 68 | 65 | 62 | 58 | 55 | 73 | 71 | 69 | 67 [ 64 | 60 | 78 | 74 | 73 | 72 | 69 | 66 | 82 | 77 | 77 | 77 | 75 | 71
1400 | 661 |62 | 59 | 56 | 52 | 51 | 44 | 65| 63 | 60 | 58 | 57 | 52 | 67 | 66 | 64 | 64 | 63 | 60 | 70 | 70 | 68 | 70 | 69 | 68
1920 | 907 | 64 | 60 | 58 | 54 | 53 | 45 |67 | 64 | 62 | 60 | 59 | 54 | 70 | 69 | 67 | 67 | 66 | 62 | 73 | 73 | 71| 73 |72 | 71
2440 | 1152 | 65| 62 | 60 | 58 | 55| 48 | 68 | 66 | 64 | 64 | 62 | 56 | 72 | 71| 69 | 69 | 68 | 64 | 75| 75 | 73 | 75| 75| 72
2960 | 1398 | 66 | 63 | 61 | 59 | 56 | 49 | 70 | 68 | 65|64 |61 | 55|73 (72|70 |70 |66 |61 |77 |77 |75|76 | 71|67
3480 | 1643 | 67 | 64 [ 61 |59 |56 |49 (71|69 |66 | 65|62 |56 (76 |74 |71 |70 |67 62|80 |79 |76| 76|73 |69
4000 | 1889 | 71 |69 | 67 |64 |60 | 56 | 75 |72 |71 |69 | 65|61 (80| 76|75|74|69 |66 |84 |79|79|79|74|T71
2800 ( 1322 | 68 | 65 | 62 | 58 | 57 | 50 | 69 | 67 | 66 | 64 | 63 | 58 | 70 | 70 [ 70 | 70 | 69 | 66 | 71 | 72 | 74 | 76 | 75 | 74
3840 | 1813 | 70 | 66 | 64 | 60 | 59 | 51 | 71 | 69 | 68 | 66 | 65 |60 | 73 | 72 | 73 | 73 | 72 |68 | 74 |75 |77 | 79 | 78 | 77
24 | 4880|2304 | 71|68 | 66 | 64 | 61 |54 [ 73 [ 71 |70 |70 |68 |62 |74 |74 |75 |75 |74 |70 |76 |77 |79|81]|81|78
x16 | 5920 | 2796 | 72 | 69 | 67 | 65 | 62 |55 |74 |72 | 71|70 |67 |61 |76 |76 |76 |76 |72 |67 | 78 | 79 | 81 |82 | 77 | 73
6960 | 3287 | 73 | 70 | 67 | 65 (62 [ 55 | 76 | 74 | 72| 71|68 |62 |78 |77 |77 |76 |73 |68 |81 |81 |82|82|79 |75
8000 | 3778 | 77 | 75| 73 | 70 | 66 | 62 (80 | 77 |77 | 75| 71|67 |82|79|81|80(75|72|85|81|85|85|80|77
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