BYPASS TERMINAL UNITS ¢ 3400 SERIES RKC Nailor

BYPASS TERMINAL UNITS
3400 SERIES

- "DUMP BOX"

- UNIQUE "FLOW DIVERTER"
VALVE

Models:
3400 Cooling
34RW Cooling with
Hot Water Reheat
34RE Cooling with

Electric Reheat

Model 3400

The 3400 Series — Bypass Terminal Unit is a single duct pressure dependent air terminal unit, designed for use with popular
constant volume low and medium pressure packaged air handling systems or roof top air conditioning units at low prime cost.
Units may be used with cooling and heating/cooling systems. Temperature control is achieved by supplying only enough
conditioned air to the space to satisfy room thermostat demand. Excess air is diverted (bypassed) directly to the return air
ceiling plenum for free or ducted return. Airflow to each occupied zone will vary on thermostat demand, from full flow to shut-off
or to a mechanically set minimum air volume.

A bypass box, commonly referred to also as a "dump box" handles a constant supply of primary air through its inlet and uses
a diverting damper to bypass part of the supply air into the plenum return. The damper is directly controlled by the room
thermostat in the occupied space to provide the volume of air required to meet the thermal demand. The pressure requirement
through the supply air path to the conditioned space is set with an inlet balancing damper. A second manual balancing damper
in the bypass is field adjusted to match the resistance in the discharge duct in order to maintain minimum airflow to the space,
maintain supply air from the primary system at a constant volume and ensure smooth modulation of the supply airflow volume.

Bypass terminals can be added to a single-zone constant volume system to provide zoning without the energy penalty of
a conventional reheat system, providing low first cost with minimum fan controls. Although variable volume to the space in
operation, total airflow of the fan remains constant, so the fan power and associated energy cost are not reduced. This method

is therefore energy inefficient as compared to a VAV fan system. Its most frequent application is on small systems.

FEATURES:

+ Casing — 22 ga. galvanized steel with
round or flat oval inlets. Outlets are
rectangular with slip and drive connections.

*Damper — Heavy gauge steel
cylindrical Flow Diverter valve design
for reliable long term operation.
Eliminates any internal damper linkage.
90° rotation. CW to close.

+1/2" (13) dia. plated steel drive shaft.
An indicator mark on the end of the
shaft shows damper position.

+3/4" (19) dual density insulation.
Exposed edges are coated to prevent
airflow erosion. Material meets
requirement of NFPA 90A and UL 181
standards.

* Inlet balancing damper.

* Easily adjustable bypass
balancing dampers.

port

- Sizes range from 6" (152) to 16"
(406) with capacities from 100 to 2750
cfm. Tested in accordance with ANSI
/ ASHRAE Standard 130 and AHRI
Standard 880, in an independent test
laboratory.

« Compact low profile design is ideally
suited for installation in tight spaces.

* Minimum air volume stop on electric
actuator. It cannot be factory set and
must be field adjusted as required for
the application.

Controls:

* Pressure dependent pneumatic
or analog electronic control. Factory
supplied and mounted.

+ Variety of control options available,
based on applications.

+ Electronic thermostat and actuator
provide accurate modulating control.

Options:
» Hot water and electric reheat coil
sections.

* Multi-outlet plenum.
* Round/Oval discharge collar.
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VAV Terminals
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BYPASS TERMINAL UNITS ¢ 3400 SERIES KO Nailor

Unique "Flow Diverter" Valve

Nailor’s 3400 Series Mark Il bypass terminal
units utilize a unique cylindrical flow diverter
valve for superior control and performance.
A common problem with standard pivoted
single blade damper designs is objectionable
noise and loss of modulation due to pulsating
and/or a snap-closing action of the valve.
This is caused by a poor valve design, which
struggles to modulate turbulent airflow and
requires excessive torque.

The Nailor flow diverter valve eliminates these
problems. The rugged cylindrical damper
design smoothly modulates between supply
and bypass conditions and when installed
under airflow is essentially self-balancing,
requiring only a negligible torque requirement.
The result is superior reliable long-term
performance and quiet operation.

Analog Electronic Modulating
Controls

Nailor offers a series of analog electronic
control packages which provide true
modulating control and superior performance
over conventional electric controls. These
older packages essentially provide on/off
control of the bypass terminal. Commonly,
the damper is driven to the full supply or full
bypass position before a change in space
temperature is sensed by the room thermostat.
Low speed actuators are often used to slow
the damper response, but result in sluggish
control and large swings in occupied space
temperature which waste energy and provide
poor comfort.

BYPASS PORT

WITH BALANCING
DAMPER \

CONTROLS
ENCLOSURE

INLET
\COLLAR
WITH

BALANCING
DAMPER

UNIQUE FLOW
DIVERTER VALVE

DISCHARGE WITH
SLIP AND DRIVE CONNECTION

g

| 1Y
Braam

Digital display room thermostat (VT7200C5000), Floating actuator (MEP-4003) and Auto
changeover duct temperature sensor.

Nailor’s analog electronic packages feature advanced microcomputer electronics and proportional plus integral (P + ) control
algorithms to provide precise temperature control. The digital display thermostat provides a true multi-position modulating
output to a conventional 24 VAC tri-state floating actuator. The thermostat output cycles the actuator with shorter or longer "on
times" proportional to the temperature offset, preventing temperature overshoot. The thermostat also tracks how long the room
temperature has varied from set point and adjusts the output accordingly. This eliminates wasted energy caused by typical on/
off cycling with conventional SPDT thermostats, resulting in significant energy savings and superior comfort. Control deadband
accuracy is +/- 0.4°F (+/- 0.2°C) around set point. When an electric reheat stage is required, depending on the control sequence
selected, the electronic thermostat can provide a time proportional output signal (10 second time base) to a SSR/SCR that
proportionately modulates the reheat coil, adjusting the amount of "on time" in accordance with room temperature offset.

Options:
« 24 VAC Control transformer.
+ Toggle disconnect switch.



BYPASS TERMINAL UNITS ¢ 3400 SERIES RKC Nailor

Dimensions
Model 3400 » Basic Unit with Controls
Digital and Analog Electronic Controls

+ A full NEMAT1 controls enclosure is provided for factory mounted controls. Optional for field mounted controls.
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Pneumatic Controls

« Direct drive rotary pneumatic actuator. MCP-3631 Series. Minimum damper position must be field set.
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Dimensional Data E
Unit W Inlet -
Size H Size %
6 10 (254) 12 1/2 (318) 5 7/8 (149) Round =
8 12 (305) 12 1/2 (318) 7 7/8 (200) Round w
10 14 (356) 12 1/2 (318) 9 7/8 (251) Round
12 18 (457) | 121/2 (318) | 12 15/16 x 9 13/16 (329 x 249) Oval
14 24 (610) | 121/2(318) | 16 1/16 x 9 13/16 (408 x 249) Oval
16 | 28(711) | 121/2(318) | 19 3/16 x 9 13/16 (487 x 249) Oval
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BYPASS TERMINAL UNITS ¢ 3400 SERIES KO Nailor

Dimensions
Model 3400 ¢

+ Single continuous length terminal construction minimizes casing leakage.
+ Continuous internal insulation reduces insulation seams and minimizes airflow disturbance.
+ Supplied with same liner as basic unit.

Integral Sound Attenuator

Analog Electronic and Digital Controls
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Dimensional Data
Unit Inlet
Size w H Size
6 10 (254) 12 1/2 (318) 57/8 (149) Round
8 12(305) | 121/2 (318) 7 7/8 (200) Round
10 14 (356) | 121/2 (318) 9 7/8 (251) Round
12 18 (457) | 121/2(318) | 12 15/16 x 9 13/16 (329 x 249) Oval
14 24 (610) 12 1/2 (318) 16 1/16 x 9 13/16 (408 x 249) Oval
16 28 (711) 12 1/2 (318) 19 3/16 x 9 13/16 (487 x 249) Oval
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BYPASS TERMINAL UNITS ¢ 3400 SERIES RKC Nailor

Dimensions
Model 34RW ¢ Hot Water Reheat Coils

« One, two, three and four row available.

+ Hot water coils have copper tubes and aluminum ripple fins. Coils have 1/2" (13) or 7/8" (22) O.D. sweat connections. Right or left hand coil
connection is determined by looking through the terminal inlet in the direction of airflow.

+ Galvanized steel casing with slip and drive discharge duct connection.

+ AHRI Certified.

« Optional low leakage gasketed access door is recommended for coil access and cleaning.

+ Performance data on page E15.

Analog Electronic and Digital Controls
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Dimensional Data g

-]

i Hot Water Coil m

U.n|t w H (o) ater Col o

Size L(1&2row)|L (3 &4 row) 2

6 10 (254) | 121/2(318) | 5 (127) 71/2 (191) ,z,

8 12(305) | 121/2318) |  5(127) 71/2 (191) =

10 14 (356) 12 1/2 (318) 5(127) 71/2 (191) Z

12 18 (457) 12 1/2 (318) 5(127) 71/2 (191) ;'a
14 24 (610) | 121/2 (318) 5(127) 71/2 (191)
16 28 (711) | 121/2 (318) 5(127) 71/2 (191)
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BYPASS TERMINAL UNITS

Dimensions
Model 34RW e

Analog Electronic and Digital Controls
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BYPASS TERMINAL UNITS ¢ 3400 SERIES

Integral Sound Attenuator plus Hot Water Reheat Coil

+ All the benefits of both the Integral Sound Attenuator and the Hot Water Coils shown on previous page in one.
+ Full details and selection guide on Controls section of this catalog.
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— - - - - - - -7 o
512" \ e 14" (356) — ] T J
-(140) 511/2" (1308) I le |

KL Nailor

E8

OPTIONAL ACCESS DOOR
Model 34RE ¢ Integral Electric Reheat
+ Electric coil is factory mounted in an integral extended plenum section.
+ Full details and selection guide on Controls section of this catalog.
Analog Electronic and Digital Controls
|~-91/4" (235) ]
Y N SLIP AND DRIVE CONNECTION
! SN <] PRIMARY AIR VALVE é ELECTRIC COIL ©
AIRFLOW / . v | CONTROLS ENCLOSURE CONTROLS 3
# e"_ - T ENCLOSURE e
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51/2" \ OPTIONAL ACCESS DOOR 631/2° (1613) — 15" (381) MAX. —| \ Fsﬁfé#fw—J
(140" ‘
Pneumatic Controls
-9 174" (235) ]
4 A\ SLIP AND DRIVE CONNECTION
DAMPER 7~ -
D ELECTRIC COIL o
AIRFLOW DRVESHAFT N CONTROLS
— 7/ ENCLOSURE e
(HINGED
ACCESS DOOR) o
- ]
512" | OPTIONALACCESSDOOR 340+ (1613 — 15" (381) MAX. —] \ F‘L}ﬁfg#fW—J
~ (4o (1613) g
Dimensional Data
Unit W H Inlet Hot Water Coil
Size Size L(1&2row)|L(3&4row)
6 10 (254) 12 1/2 (318) 5 7/8 (149) Round 5(127) 71/2 (191)
8 12 (305) 12 1/2 (318) 7 7/8 (200) Round 5(127) 71/2 (191)
10 14 (356) 12 1/2 (318) 9 7/8 (251) Round 5(127) 71/2 (191)
12 18 (457) 12 1/2 (318) 12 15/16 x 9 13/16 (329 x 249) Oval 5(127) 71/2 (191)
14 24 (610) 12 1/2 (318) 16 1/16 x 9 13/16 (408 x 249) Oval 5(127) 71/2(191)
16 28 (711) 12 1/2 (318) 19 3/16 x 9 13/16 (487 x 249) Oval 5(127) 71/2(191)
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BYPASS TERMINAL UNITS ¢ 3400 SERIES RKC Nailor

Options:

Access Door
Ultra-low leakage, premium quality and performance. Flat oval design.

» Die formed 22 ga. (0.85) galvanized steel flanged frame and door + Leakage tested in conformance with British Standard DW/142
panel. Class C.
+ Positive bulb door seal. + See 0800-1 submittal for more detailed information.

« Plated steel camlock fasteners.
+ 1" (25) insulation with 22 ga. (0.85) galvanized backing plate.

Terminal Nominal Max. Leakage
Unit Size Door Size | 8"w.g. (2 kPa) cfm
8"x5" 0.036 cfm
6,8, 10,12 (203 x 127) (1.02 I/min.)
12" x 6" 0.064 cfm
14,16 (305 x 152) (1.8 I/min.)
FF Round/Flat Oval Discharge Collar
+ Same size as unit inlet.
Unit FF Nomonal
T ﬁ Size Outlet Size w H
H :| -1/8" ('3) Q 6 6" (152) Round 10" (254) 12 1/2" (318)
L ¥ 8 8" (203) Round 12" (1 305) 12 1/2" (318)
- > L 2" (51) < W ,‘ 10 10" (254) Round 14" (356) 12 1/2" (318)
4(102) 12 12" (305) Flat Oval 16" (406) 12 1/2" (318)
SIDEVIEW END VIEW 14 14" (356) Flat Oval 18" (457) 12 1/2" (318)
16 16" (406) Flat Oval 24" (610) 12 1/2" (318)
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BYPASS TERMINAL UNITS ¢ 3400 SERIES

Accessories

Accessories ordered as separate models.

MOA Multi-Outlet Attenuator

MOA303 3’ (916) Long
MOA305 5" (1524) Long

.
L

o W

‘47 36" (914) OR 59" (1499) 4>‘ ‘47 W —J L—
4"(102) 4" (102)
SIDE VIEW TYPICAL END VIEW TYPICAL

FEATURES:

+ 22 ga. (0.86) galvanized steel construction, mechanically sealed, low leakage
construction.

+ All are supplied with slip and drive cleat duct connection.

+ Shipped loose for field attachment.

+ 3/4" (19) dual density insulation. Exposed edges coated to prevent erosion. Meets
requirements of NFPA 90A and UL 181 standards.

» Denotes inlet airflow direction. ——

+ Only one outlet size to be specified per M.O.A. No mixing of outlet sizes on the same
unit.

+ Number and size of outlets on M.O.A. not to exceed the limits listed in table, both
maximum quantity of outlets and maximum size of outlet.

« All round outlets include manual dampers with hand locking quadrant.

» For special outlet sizes and arrangements, consult your Nailor representative.

Standard Outlet Arrangements

KL Nailor

Unit Size [No. of Outlets| Outlet Size
6 1,2,0r3 6 (152)
8 2,3,4o0r5 |6,8(152,203)
10 3,40r5 8 (203)
2,30r4 10 (254)
. 4orb 8 (203)
3,40r5 10 (254)
14,16 4orb 10 (254)
Unit Size w H
6 10" (254) 12 1/2” (318)
8 12" (305) 12 1/2" (318)
10 14" (356) 12 1/2" (318)
12 18" (457) 12 1/2" (318)
14 24" (610) 12 1/2" (318)
16 28" (711) 12 1/2" (318)
OPTIONS:
« Steri-Liner.

» Fiber-Free Liner.
+ 1" (25) Fiberglass Liner.

1 010 [ 10 0 1 [ 1 [ 10 @
IR R R R R R AR
A B C D E F G J K




BYPASS TERMINAL UNITS ¢ 3400 SERIES RKC Nailor

Performance Data ¢ NC Level Application Guide

3400 Series
Min. Min. NC Levels
Inlet | Airflow Discharge Bypass RADIATED
Size APs APs DISCHARGE Bypass | Bypass
cfm /s "w.g. Pa "w.g. Pa Closed Open
400 189 | 0.01 2 0.14 35 - - 26
300 142 | 0.01 2 0.08 20 - - -
6 200 94 0.01 2 0.04 10 - - -
100 47 0.01 2 0.01 2 - - -
700 330 | 0.01 2 0.21 52 - - 30
500 236 | 0.01 2 0.11 27 - - 20
8 350 165 | 0.01 2 0.05 12 - - -
200 94 0.01 2 0.02 5 - - -
1100 519 | 0.01 2 043 107 - 20 37
800 378 | 0.01 2 0.23 57 - - 26
10 500 236 | 0.01 2 0.09 22 - - -
200 94 0.01 2 0.01 3 - - -
1600 755 | 0.01 2 0.50 124 - 21 4
1200 566 | 0.01 2 0.28 70 - - 33
12 800 378 | 0.01 2 0.13 32 - - 23
400 189 | 0.01 2 0.03 7 - - -
2100 991 0.20 50 050 124 21 3 43
1550 731 | 010 25 | 0.27 68 - 23 35
1 1000 472 | 0.04 10 | 011 28 - - 24
450 212 | 0.01 2 | 002 5 - - -
2750 1298 | 0.12 29 | 050 124 21 34 47
16 2050 967 | 0.06 16 0.28 70 - 24 38
1350 637 | 0.03 8 0.12 30 - - 28
650 307 | 0.01 2 0.03 7 - - -
Performance Notes:
1. NC levels are calculated from the 3. Radiated sound attenuation 5. Minimum bypass APs is the static

published raw data and based on
procedures outlined in Appendix E,
AHRI Standard 885.

. Discharge  sound attenuation
deductions are based on
environmental effect, duct lining,
branch power division, insulated flex
duct, end reflection and space effect
and are as follows:

Octave Band

Disch ttenuati
ischarge attenuation 2 3 4 5 6 7

deductions are based on a mineral
tile ceiling and environmental effect
and are as follows:

Octave Band

Radiated attenuation 2 3 45 6 7

Total dB reduction 18 19 20 26 31 36

< 300 cfm 24 28 39 53 59 40
300 — 700 cfm 27 29 40 51 53 39
> 700 cfm 29 30 40 51 52 39

4. Minimum discharge APs is the static

pressure loss through the unit with
100% airflow through discharge outlet.

pressure loss through the unit with
100% airflow through the bypass
outlet.

. Dash (-) in space denotes an NC

level of less than 20.

. For a complete explanation and

details on NC calculations, refer
to page E14 and the engineering
section of this catalog.
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BYPASS TERMINAL UNITS ¢ 3400 SERIES

KL Nailor

Performance Data ¢ AHRI Certification and Performance Notes
3400 Series *» Bypass * AHRI Certification Rating Points
Fiberglass Liner

Min. Inl ‘Discharge Sound Power Levels| Radiated Sound Power Levels
Inlet | Airflow "'A'P:e @1.5"w.0. (375 Pa) APs | @ 1.5" w.g. (375 Pa) APs p—
Size Octave Band Octave Band A. amaf CERTIFIED.
cfm /s “W.g. Pa| 2 3 4 5 6 i 2 3 4 5 6 7 www.ahridirectory.org
6 400 189 (001 2 |63 59 55 50 42 40 |42 37 33 24 20 20 VAV Terminals
AHRI Standard 880
8 700 330 (001 2 |61 58 52 48 38 32|47 41 34 28 26 20
12 1100 519 |0.01 2 |63 57 50 48 ji 42 |52 49 46 37 32 23 Ratings are certified in
2 2?88 ;gf g.g; 20 64 52 53 49 26 48 51 47 37 35 29 accordance with AHRI
20 50 |70 64 58 53 50 45|54 58 56 49 49 41 Standards.
16 (2750 1298|012 29 | 69 64 60 56 52 45|64 63 59 49 46 37

Performance Notes for Sound Power Levels:

1. Discharge sound power is the noise emitted from the unit 4. All sound data listed by octave bands is raw data without
discharge into the downstream duct. Discharge Sound any corrections for room absorption or duct attenuation.
Power Levels (SWL) now include duct end reflection Dash (-) in space indicates sound power level is less than
energy as part of the standard rating. Including the duct end 20 dB or equal to background.
correction provides sound power levels that would normally 5.Data derived from independent tests conducted in

2.

3.

be transmitted into an acoustically, non-reflective duct. The
effect of including the energy correction to the discharge
SWL, is higher sound power levels when compared to
previous AHRI certified data. For more information on duct
end reflection calculations see AHRI Standard 880.
Radiated sound power is the breakout noise transmitted
through the unit casing walls.

Sound power levels are in decibels, dB re 102 watts.

accordance with ANSI/ASHRAE Standard 130 and AHRI
Standard 880.

6. Minimum discharge APs is the static pressure loss through

the unit with 100% airflow through discharge outlet.

7.Minimum bypass APs is the static pressure loss through

the unit with 100% airflow through the bypass outlet.
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BYPASS TERMINAL UNITS ¢ 3400 SERIES

KL Nailor

Performance Data Explanation

Sound Power Levels vs. NC Levels

The Nailor Models: 3400, 34RW and 34RE bypass terminal unit
performance data is presented in two forms.

The laboratory obtained discharge and radiated sound power levels
in octave bands 2 through 7 (125 through 4000 Hz) center frequency
for each unit size at various flow rates and inlet static pressures is
presented. This data is derived in accordance with ANSI/ASHRAE
Standard 130 and AHRI Standard 880. This data is raw with no
attenuation deductions and includes AHRI Certification standard
rating points.

Nailor also provides an NC Level table as an application aid
in terminal selection, which includes attenuation allowances as
explained below. The suggested attenuation allowances are typical
not representative of specific job site conditions. It is recommended
that the sound power level data be used and a detailed NC
calculation be performed using the procedures outlined in AHRI
Standard 885, Appendix E for accurate space sound levels.

Explanation of NC Levels

Tabulated NC levels are based on attenuation values as outlined
in AHRI Standard 885 "Procedure for Estimating Occupied Space
Sound Levels in the Application of Air Terminals and Air Outlets".
AHRI Standard 885, Appendix E provides typical sound attenuation
values for air terminal discharge sound and air terminal radiated
sound.

As stated in AHRI Standard 885, Appendix E, "These values can
be used as a quick method of estimating space sound levels when
a detailed evaluation is not available. The attenuation values are
required for use by manufacturers to catalog application sound
levels. In product catalogs, the end user environments are not
known and the following factors are provided as typical attenuation
values. Use of these values will allow better comparison between
manufacturers and give the end user a value which will be expected
to be applicable for many types of space."

Radiated Sound

Table E1 of Appendix E provides radiated sound attenuation values
for three types of ceiling: Type 1 — Glass Fiber; Type 2 — Mineral
Fiber; Type 3 — Solid Gypsum Board.

Since Mineral Fiber tile ceilings are the most common construction
used in commercial buildings, these values have been used to
tabulate Radiated NC levels.

The following table provides the calculation method for the radiated
sound total attenuation values based on AHRI Standard 885.

Octave Band

2 3 4 5 6 7
Environmental Effect 2 1 0 0 0 0
Ceiling/Space Effect 16 18 20 26 31 36
Total Attenuation Deduction 18 19 20 26 31 36

The ceiling/space effect assumes the following conditions:

1. 5/8" (16) tile, 20 Ib/ft3 (320 kg/m3) density.

2. The plenum is at least 3 feet (914) deep.

3. The plenum space is either wide (over 30 feet [9 m]) or lined with
insulation.

4. The ceiling has no significant penetration directly under the unit.

Discharge Sound
Table E1 of Appendix E provides typical discharge sound attenuation
values for three sizes of terminal unit.
1. Small box; Less than 300 cfm (142 I/s)

(Discharge Duct 8" x 8" [203 x 203]).
2. Medium box; 300 — 700 cfm (142 - 330 I/s)
(Discharge Duct 12" x 12" [305 x 305]).
Greater than 700 cfm (330 I/s)
(Discharge Duct 15" x 15" [381 x 381]).
These attenuation values have been used to tabulate Discharge NC
levels applied against the terminal airflow volume and not terminal
unit size.
The following tables provide the calculation method for the discharge
sound total attenuation values based on AHRI Standard 885.

3. Large box;

Small Box Octave Band

<300 cfm 2 3 4 5 6 7
Environmental Effect 2 1 0 0 0 0
5 ft. (1.5 m) 1" (25) Duct Lining 2 6 12 25 29 18
Branch Power Division (1 outlet) 0 0 0 0 0o o0
5 ft. (1.5 m), 8 in. dia. (203) Flex Duct5 10 18 19 21 12
End Reflection 10 5 2 1 0 0
Space Effect 5 6 7 8 9 10
Total Attenuation Deduction 24 28 39 53 59 40
Medium Box Octave Band

300 — 700 cfm 2 3 4 5 6 7
Environmental Effect 2 1 0 0 0 0
5 ft. (1.5 m) 1" (25) Duct Lining 2 4 10 20 20 14
Branch Power Division (2 outlets) 3 3 3 3 3 3
5ft. (1.5 m), 8 in. dia. (203) Flex Duct5 10 18 19 21 12
End Reflection 10 5 2 1 0 0
Space Effect 5 6 7 8 9 10
Total Attenuation Deduction 27 29 40 51 53 39
Large Box Octave Band

>700 cfm 2 3 4 5 6 7
Environmental Effect 2 1 0 0 0 0
5 ft. (1.5 m) 1" (25) Duct Lining 2 3 9 18 17 12
Branch Power Division (3 outlets) 5 5 5 5 5 5
5 ft. (1.5 m), 8 in. dia. (203) Flex Duct5 10 18 19 21 12
End Reflection 10 5 2 1 0 0
Space Effect 5 6 7 8 9 10
Total Attenuation Deduction 29 30 41 51 52 39

1. Flexible duct is non-metallic with 1" (25) insulation.
2. Space effect (room size and receiver location) 2500 ft.3
(69 m3) and 5 ft. (1.5 m) distance from source.

For a complete explanation of the attenuation factors and the
procedures for calculating room NC levels, please refer to the
acoustical engineering guidelines at the back of this catalog and
AHRI Standard 885.



BYPASS TERMINAL UNITS ¢ 3400 SERIES RKC Nailor

Performance Data * Hot Water Coil

Model: 34RW
odel: 3 Unit Size 6

1 Row (single circuit) 2 Row (multi-circuit)
kW MBH GPM Is kW MBH GPM s
50 17 8228 3 .19
3 .19 R
o 15 e 1 73 25 = 1 J2 18
: A 115 .09 15.09
/;/// - ///
s R 6.4 22
38 13 = — e 1 .06
// // /// ///
2P 56 19
1 4+ L
32 11 0.5 .03 L
L1 P //
d P 47 16 05.03
26 9 > oA P
L 38 13 —
y i ]
21 7 L1
/ 29 10
15 5 / 21 7
09 3 12 4
50 100 150 200 250 300 350 400 450 500 CFM 50 100 150 200 250 300 350 400 450 500 CFM
24 47 T1 94 118 142 165 189 212  236l/s 24 47 T1 94 118 142 165 189 212 236ls
Unit Size 8
1 Row (single circuit) 2 Row (multi-circuit)
KW MBH GPM IIs :(‘2“’9 I\EH GPM IIs
7.3 25 :
5 32 P 5 32
L~ 4 25
67 23 s 120 41 -
: T T A3 19
T L2 8 1
6.2 21 ] ? L1 2 13
T T LMY s e
// L | — L1
56 19 Z ; o 0t - | 15 .09
| — . N
50 17 8.5 29
= /// ] L {1 08 R,
44 15 ] 76 26 = &
. | —1
e || {.05.03 L L n
v | 67 23 =
38 13 = | m
|+ P ~
- 59 20 —1—] 0503 2
32 11 ] T >
— 4
L1 50 17 — ==
26 9 — | 'E
! 41 14 c
e 4
21 7 32 11 5
200 300 400 500 600 700 800 900 1000 CFM 200 300 400 500 600 700 800 900 1000 CFM 7]
94 142 189 236 283 330 378 425 472 s 94 142 189 236 283 330 378 425 472 lIs
NOTES: Altitude Correction Factors:
1. Capacities are in MBH (kW), thousands of Btu 3. Air Temperature Rl\llfgﬂ W Altitude Sensible Heat
per hour (kiloWatts). ATR (°F) = 927 x ¢ » ATR (°C) = 829 X ft. (m) Factor
2. MBH (kW) values are based on a At (temperature 4. Water Temp. Drop. 0(0) 1.00
difference) of 125°F (6900) between entering air WTD (oF) =204 x MBH , WTD (oc) = 224 XM 2000 (610) 0.94
and entering water. For other At's; multiply the GPM I/s 3000 (914) 0.90
MBH (kW) values by the factors below. 5. Connections: 1 Row 1/2" (13), 2, 3 and 4 Row 4000 (1219) 0.87
7/8" (22); O.D. male solder. 5000 (1524) 0.84
6000 (1829) 0.81
Correction factors at other entering conditions: 7000 (2134) 0.78
At °F (°C) | 40 (22) 50 (28) 60 (33) 70 (39) 80 (44) 90 (50) 100 (56) 110 (61) 125 (69) 140 (78) 160 (89) | 180 (100)
Factor | .320 (.319) | .400 (.406) | .480 (.478) | .560 (.565) | .640 (.638) | .720 (.725) | .800 (.812) | .880 (.884) | 1.00 (1.00) | 1.12 (1.13) | 1.28 (1.29) | 1.44 (1.45)
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BYPASS TERMINAL UNITS ¢ 3400 SERIES

KL Nailor

Performance Data * Hot Water Coil
Model: 34RW

1 Row (single circuit)

Unit Size 10

2 Row (multi-circuit)

kW MBH GPM /s kW MBH GPM s
9.4 32
75 47 17058 ] 75 47
L1 45 32 L+
L1 15.8 54 5 32
85 29 =1 s 0 A1
/ﬁ/ L 14.6 50 = al
LA L+ | 7 L 43 .19
7.6 26 1 ==t —2 13 = L+
AT A = 135 46 = -
o AT 123 42 AT = IR
6.7 23 : L
A B P L
o j// LT " i ol Eal
5.9 20 | L1 ///
LT L]
|+ 10.0 34
| P L 11 08
50 17 - ol T
P [ [T +-os 03 883 ——
L1 s L
41 14 1] 7.6 26
' L] L+
L |
1 6.4 22 T 05 .08
32 11 I ey o
53 18 — T
//
23 8 41 14 1
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 CFM 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 CFM
142 189 236 283 330 378 425 472 519 566 613 661 s 142 189 236 283 330 378 425 472 519 566 613 661 /s
Unit Size 12
1 Row (single circuit) 2 Row (multi-circuit)
kW MBH Gré\ll Ielg kW MBH GPM s
129 44 ) 240 82
[ 75 47 A 10 63
T 15 a3 17| 4 75 47
Pe2d PR 226 77
1 1 %
1.7 40 %
s A A 5 32
LA A | 13 19 21172 -~ —
;/// /// L1 //
L
10.5 36 > 5 13 19.6 67
cdiPs T rd | 143 19
A L 182 62 — =
9.4 32 R P P
//// | 16.7 57 P e 1
L | L
8.2 28 — = 1 06 152 82 P =
1 | T L |
A P 138 47 —
70 24 L1
/ 1] 123 42 -
1 d [ B
59 20 108 37 —— 1
94 321/ B
47 16 1
7.9 27 ]
35 12 6.4 22
400 550 700 850 1000 1150 1300 1450 1600 1750 1900 2050 2200 CFM 400 550 700 850 1000 1150 1300 1450 1600 1750 1900 2050 2200 CFM
189 260 330 401 472 543 613 684 755 826 897 967 10381l/s 189 260 330 401 472 543 613 684 755 826 897 967 1038l/s
NOTES: Altitude Correction Factors:
1. Capacities are in MBH (kW), thousands of Btu 3. Air Temperature Rise. Altitude Sensible Heat
per hour (kiloWatts). ATR (°F) = 927 x MBH . ATR (°C) = 829 x X1V ft. (m) Factor
2. MBH (kW) values are based on a At (temperature 4. Water Temp. Drop. 0 (0) 1.00
difference) of 125°F (6900) between entering air WTD (oF) =204 X MBH , WTD (oc) = 224 Xm 2000 (610) 0.94
and entering water. For other At’s; multiply the GPM I/s 3000 (914) 0.90
MBH (kW) values by the factors below. 5. Connections: 1 Row 1/2" (13), 2, 3 and 4 Row 4000 (1219) 0.87
7/8" (22); O.D. male solder. 5000 (1524) 0.84
6000 (1829) 0.81
Correction factors at other entering conditions: 7000 (2134) 0.78
At °F (°C) | 40 (22) 50 (28) 60 (33) 70 (39) 80 (44) 90 (50) 100 (56) 110 (61) 125 (69) 140 (78) 160 (89) | 180 (100)
Factor |.320 (.319) | .400 (.406) | .480 (.478) | .560 (.565) | .640 (.638) | .720 (.725) | .800 (.812) | .880 (.884) | 1.00 (1.00) | 1.12 (1.13) | 1.28 (1.29) | 1.4 (1.45)




BYPASS TERMINAL UNITS ¢ 3400 SERIES RKC Nailor

Performance Data * Hot Water Coil

Model: 34RW
Unit Size 14

1 Row (single circuit) 2 Row (multi-circuit)
kW MBH GPM Ui kW MBH GPM Iis
16.7 57 10 .63 30.2 103 10 63
75 47 7547
" 28.7 98 S
155 53 s @ 12 o
" : 5 32
14.4 49 — s 10 258 88 E
192 45 1 1 243 83 -
- T 2 13 29 78 3 .19
120 41 214 73 — |
// 199 68 — 2 13
108 37 L —c -
- 185 63 — S
9.7 33 — 1 .06 17.0 58
/
L — 155 53
o5 5 | - 141 48 |
/ — | ' V/ [
73 25 126 43 ——
/ |
111 38
62 21 L
97 33
50 17 82 28
500 700 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 CFM 500 700 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 CFM
236 330 425 519 613 708 802 897 991 1085 1180 1274l/s 236 330 425 519 613 708 802 897 991 1085 1180 1274 /s
Unit Size 16
1 Row (single circuit) 2 Row (multi-circuit)
1kgvg I\élgH GPM Uis kW MBH GPM s
. 36.6 125
110 63 [ A 10 .63
|- 1475 47 L
14T 34.3 117 — L 7.5 .47
182 62 - 5 a2 T LA
LT A L ol
/// | 31.9 109 1
A e 1 s @
16.4 56 — 29.6 101 —
/// P PEELARL T LT
L 272 93 -
14.6 50 // 3 19
L L+ = -]
L] | 12 13 249 85 - =
L1 /// L1 L+
L+ | % | o
12.9 44 S 226 77 == >
L1 1+ L
L1 |+ // - 2 13 (7]
A LT 202 69 > S B e w0
1.1 38 — P T m
» Ll e 179 61 A o
9.4 32 B S 155 53 - =
| 1 z
= L 111 .06 >
1 132 45 - —— :
76 26 1 ] LT -
108 37 ] c
L 2
59 20 85 29 =
700 950 1200 1450 1700 1950 2200 2450 2700 2950 3200 3450 3700 CFM 700 950 1200 1450 1700 1950 2200 2450 2700 2950 3200 3450 3700 CFM (7]
330 448 566 684 802 920 1038 1156 1274 1392 1510 1628 1746 l/s 330 448 566 684 802 920 1038 1156 1274 1392 1510 1628 1746 ls
NOTES: Altitude Correction Factors:
1. Capacities a.re in MBH (kW), thousands of Btu 3. Air Temperature Rl\i/TlgH W Altitude Sensible Heat
per hour (kiloWatts). ATR (°F) = 927 x - » ATR (°C) = 829 XW ft. (m) Factor
* Uieronce) of 125°F (60°0) betweon ontoring ar | Lvaler Temp. Drop, a e | o
ifference) o etween ente oy _ ) oy kw 2000 (610 0.94
and entering water. For other At’s; multiply the WTD (°F) = 2.04 XGPM WTD (°C) = 224 x I/s 3000 (914) 0.90
MBH (kW) values by the factors below. 5. Connections: 1 Row 1/2" (13), 2, 3 and 4 Row 7/8" 4000 (1219) 0.87
(22); O.D. male solder (Unit Size 14). 1, 2, 3 and 5000 (1524) 0.84
4 Row 7/8" (22); O.D. male solder (Unit Size 16) 6000 (1829) 0.81
Correction factors at other entering conditions: 7000 (2134) 078

At°F(°C)| 40(22) | 50(28) | 60(33) | 70(39) | 80(44) | 90(50) | 100 (56) | 110(61) | 125(69) | 140(78) | 160 (89) | 180 (100)
Factor |.320 (.319) | .400 (.406) | .480 (.478) | .560 (.565) | .640 (.638) | .720 (.725) | .800 (.812) | .880 (.884) | 1.00 (1.00) | 1.12 (1.13) | 1.28 (1.29) | 1.44 (1.45)
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Performance Data * Hot Water Coil * Pressure Drops
Model: 34RW

Unit Size 6 Unit Size 8
Water Pressure Drop Air Pressure Drop Water Pressure Drop Air Pressure Drop
kPa ft. H,0 Pain. w.g. kPa ft. H,0 Pain. w.g.
29910.0 910. 249 1.00
o II 7 249 1.00 o 29.910.0 II
1239 80 / 199 0.80 8239 80 4 199 0.80
£ 2 / ;
17.9 6.0 = 2 1490.60
g ) 7 s 149 0.60 o 179 60 / y, &
%120 40 1row| |/ £ 99040 = / £ 99040 4
5 1 Sy eI o 120 40 & /’
T b ] 1 ROW «
(=] w / o« v w
w ’ I / a T /
[ 2 ROW o o 3]
T 60 20 o / T 60 20 2 ROW 2 A1 Y
A - 50020 2 ROW 7] - 50020 2 ROW
f 30 104/ - % 25010 8 50 107 / & 25010 F——F—AHA
T 24 08 8 /171 & F 5 20008 / 1/
& 1806 / w 20008 7/ / 2 2408 7 S 200, /- /
S £ / f / £ /
‘;‘ / o 15006 )4 < 1806 / @ 15008 /| 1Row
= / i / 2 W 10004 / /
p W10 004 s / W 100. /
@ 12 04 x 7 B 1204 a
et o 1 ROW o o
o < = < 74
g Q
w06 02 / W 0602
5 0.02 * 50.02
03 0.1 2 0.01 0.3 0.1 2001
1 2 3 4 6 8 10GPM 100 200 300 500 CFM 1 2 3 4 6 810GPM 100 200 400 6008001000 CFM
.06 13 .19 25 .38.50 .631/s 47 94 142 236 1/s .06 13 .19 25 .38.50.63l/s 47 94 189 283378 472 IIs
WATER FLOW AIRFLOW WATER FLOW AIRFLOW
Unit Size 10 Unit Size 12
Water Pressure Drop Air Pressure Drop Water Pressure Drop Air Pressure Drop
kPa ft. H,0 Pain. w.g. kPa ft. H,0 Pain. w.g.
299100 5 248610.0 20.910.0 248610.0
?\‘23.9 8.0 7 y 1989 8.0 ?\‘ i : v 1989 8.0
T 560 7 7 1492 6.0 L 239 80 7/ 1492 6.0
2 I / 4 g ; 17.9 60 / ?
© B
E 2120 40 / / i 994 4.0 ] / i 994 4.0
D> & L s & 120 40— 1ROW s
o 1 ROW / & 497 20 49 / / @ 497 20 /
E' x / 249 1.0 = 2 ROW @ 249 1.0 /
I 199 08 7 I 199 08
2 K 6020 2 ROW g 7/—7 & 6020 ) yaw
s 2 / 2 149 06 yAlE- Tt Z 149 06 Ve
2 o / S 9904 AL 2 a040 & 99 04 i
L T 30 10 / x 2row/ « Vi & [/
= 0 1. 24 08 /
T 2408 / w i o / w /1
w W24 7 T 5 02 / G 18 06 7 T 50 02 /
= =} /| 1ROW = =} y 1ROW
v < @ 2501 b / @ 2501
1806 /
E g @ 20 .08 = / @20 08 "
> B 1204 / x 15 .067 —/ /T 9, 1.2 0.4 E 15 .06 - 77 LY ]
@ 9 / < /17 S < A1/
2 woul L f ) 10 .04 /1)
< / < 06 02
w 06 02 | %
* z s | /)
>0 / 2 01
0301 2 3 4 6 810GPM {00 200 400600 1000 2000CFM 03 0.1, 5 3 4 & 810GPM 100 200 4006001000 20003000 CFM
06 13 1925 .38.50.63Vs 47 94 189283 472 944 /s 06 13 19 25 38 50.63ls 47 94 189283 472 944 1416W/s
WATER FLOW AIRFLOW WATER FLOW AIRFLOW
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BYPASS TERMINAL UNITS ¢ 3400 SERIES RKC Nailor

Performance Data * Hot Water Coil * Pressure Drops
Models: 34RW

Unit Size 14 Unit Size 16
Water Pressure Drop Air Pressure Drop Water Pressure Drop Air Pressure Drop
kPa ft. H,0 Pain. w.g. kPa ft. H,0 Pain. w.g.
29.910.0 7 y 248610.0 29.910.0 248610.0
R239 80 yi / 1989 8.0 Q239 80 ' 1989 8.0
:: / 1492 6.0 T ] 1492 6.0
© 17.9 6.0 o s 179 60 / .
/
e / / = 994 40 < 1/ g 994 40
= | 1ROW £ = 1 ROW "
o s © o £
O 12.0 4.0 / / o 497 20 O 12.0 4.0 © 497 2.0 /
8 / @ 249 10 x & 249 10 7
y A o n A
w 2 ROW T 1908 / //l w 199 08
W 60 20 o a & 60 20 z f
5 / Z 149 06 i g0 7Y S 149 06 /
2 / T yAvARN / : /
w 30 10 7 S 7 @ 3010 77 o 99 04
o 7/ & 99 04 / & 7/ 2
2 2408 £ =) 7 o 2408 o & 77
w o
||,|_J 18 0.6 // % 50 0.2 / E 18 0.6 /// % 50 02 ’ZIRO)N
< 25 0.1
S 12047 ® 20 .08 2 Row ; 12 04 ] %g %{13 B/
z i [ = a ' ROW ]
] T T T T 1T & 15206 ] 1 T OB 15 06 —H
S z pava g &
< 1 ROW 06 02 o
2 0602 1004 / a 7 < 10 .04 yay
¢ - '/
5 .02 /| 5 .02 / /
03 0.1 2 01 0.3 0.1 2 .01
R 2 3 4 6 8 10GPM 100 200400 600 1000 20003000 CFM 1 2 3 4 6 810GPM 100 200 4006001000 2000 4000 CFM
06 13 19 25 .38 50.63l/s 47 04 189 283 472 944 1416l/s 06 13 19 25 .38 50.631/s 47 94 189283472 944 1888l/s
WATER FLOW AIRFLOW WATER FLOW AIRFLOW
Metric Conversion Factors:
1. Water Flow (liters per second) 4. Air Pressure Drop (Pascals):
I/s = gpm x 0.6309 Pa =in. w.g. x 248.6
2. Water Head Loss (kilopascals): 5. Heat (kiloWatts):
kPa = ft. w.g. x 2.9837 kW = MBH x 0.293

3. Airflow Volume (liters per second)
I/s = c¢fm x 0.472
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BYPASS TERMINAL UNITS ¢ 3400 SERIES

KL Nailor

Electric Heating Coils Selection, Capacities and Features

Model: 34RE

Nailor manufactures its own electric heating coils. They have
been specifically designed and tested for use with pressure
dependent, single duct bypass units.

Nailor electric coils are factory mounted as an integral part
of the terminal unit in an insulated extended plenum section,
located sufficiently downstream to ensure even airflow over
the coil elements. Total length of the casing including heater
terminal is only 31" (787), providing a compact, easy to handle
unit. Freight costs are therefore also reduced. The unique
inclined opposed blade damper design provides improved
and more even airflow over the coil elements compared with
round butterfly damper designs, which helps to minimize air
stratification, avoid nuisance tripping of the thermal cut-outs and
maximize heat pick-up.

For dimensional data, see page ES8.

Selection Guidelines:
The table below provides a general guideline as to the voltages
and maximum kiloWatts available for each terminal unit size.
Up to three stages of heat are available. A minimum of 0.5 kW/
stage is required.
For optimum diffuser performance and maximum thermal
comfort, ASHRAE recommends that discharge temperatures do
not exceed 15°F (8°C) above room set point, as stratification
and short circuiting may occur. ASHRAE Standard 62.1 limits
discharge temperatures to 90°F (32°C) or increasing the
ventilation rate when heating from the ceiling. Never select kW
to exceed a discharge temperatures of 115°F (46°C).

AT (Air Temp. Rise, °F) = kW x 3160

cfm

The coil ranges listed are restricted to a maximum of 48
amps and do not require circuit fusing to meet NEC code
requirements. Total pressure at the airflow switch should be
at least 0.07" w.g. (17 Pa) to ensure correct coil operation and
avoid possible nuisance tripping of the thermal cutouts due to
insufficient airflow over the coil elements. Check that desired
minimum airflow is within recommended operating range.

Standard Features:

+ Primary auto-reset high limit thermal cut-out (one per coil in
control circuit).

+ Secondary manual reset high limit thermal cut-outs (one per
element).

+ Positive pressure airflow switch.

+ Class A 80/20 nickel-chrome alloy heating elements.

+ Magnetic or safety contactors and/or PE switches as
required.

+ Control transformer. Class Il, 24 Vac for digital and analog
controls.

+ Line terminal block.

+ Hinged door control enclosure.

+ High grade rib type ceramic insulator.
+ Slip and drive discharge connection.
+ Class A 80/20 wire.
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Electric Heater

Options:

+ Quiet contactors.

* Mercury contactors.

+ Toggle type disconnect switch.

* Door interlock disconnect switch.
+ Power circuit fusing.

+ Dust tight construction.

+ SCR control.

Electric Coil Limitations

.| Heating Maximum kW
g;‘; Range* Single Phase Three phase

cfm | 120v[208Vv[277v [ 377V | 208V [ 480V | 600V

6 | Min-400 | 55 | 75 | 75 | 75 | 75 | 75 | 75

8 | Min-700 | 55 | 95 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0

10 |Min-1100| 55 | 9.5 | 13.0 | 165 | 17.0 | 21.0 | 21.0

12 |Min-1600| 55 | 9.5 | 13.0 | 165 | 17.0 | 30.0 | 30.0

14 |Min-2100| 55 | 9.5 | 13.0 | 165 | 17.0 | 31.0 | 385

16 |Min-2750| 5.5 | 9.5 | 13.0 | 165 | 17.0 | 31.0 | 385

* Minimum required airflow is 70 cfm per kilowatt (33 I/s/kW)
The minimum airflow requires field setting using the mechanical
minimum stop on the damper actuator.

cm

C us

LISTED

Intertek

Tested and approved
to the following
standards:

ANSI/UL
1996, 4th ed.

CSA C22.2
No. 155-M1986.
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