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Please find attached the Power Ventilators PD & SD for review. Comments are due back 08MAY2025. Please let me know if you can't meet this date.
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Submittal #233423-001.0
233423 - HVAC Power

Ventilators
RETURNED
NAME SENT DATE DUE DATE DLII\TE RESPONSE ATTACHMENTS COMMENTS
23 34 23.1 - HVAC Power See reviewed submittal
Reviewed Ventilators - Fans - Product Data & |cover sheet and
Thomas Belanger 04/24/2025 | 05/07/2025 | 05/07/2025 as Noted Shop Dwgs.pdf (Current) comments in reviewed
submittal.
Reviewed Please see Reviewer
Kim Kelly 05/07/2025 | 05/07/2025 05/08/2025 comments REVIEWED
as Noted AS NOTED.

THIS SUBMITTAL HAS BEEN REVIEWED ONLY FOR GENERAL CONFORMANCE WITH THE DESIGN CONCEPT OF THE PROJECT AND
GENERAL COMPLIANCE WITH THE INFORMATION GIVEN IN THE CONTRACT DOCUMENTS.

IT IS THE CONTRACTOR'S CONTRACTUAL DUTY TO REVIEW AND ACT UPON SUBMITTALS, PRIOR TO THEIR SUBMISSION TO VERIFY THAT
ALL REQUIREMENTS OF THE CONTRACT DOCUMENTS HAVE BEEN MET OR IF THEY HAVE NOT BEEN MET TO SO NOTIFY THE DESIGN
PROFESSIONAL OF RECORD IN WRITING. BY THE SUBMISSION OF THIS SUBMITTAL TO THE DESIGN PROFESSIONAL OF RECORD IT IS
ASSUMED THE CONTRACTOR HAS FULFILLED THESE CONTRACTUAL DUTIES. REVIEW OF THIS SUBMITTAL BY DESIGN PROFESSIONAL
OF RECORD DOES NOT RELIEVE THE CONTRACTOR OF THE DUTY TO MEET THE REQUIREMENTS OF THE CONTRACT DOCUMENTS AND
THE APPLICABLE BUILDING CODES.

ANY COMMENTS NOTED OR CORRECTIONS REQUESTED ARE FOR CLARIFICATION TO THE GENERAL CHARACTER OF THE WORK.
CORRECTNESS OF DETAILS, MEASUREMENTS, QUANTITIES, CONFORMITY WITH CONTRACT DOCUMENTS, TECHNIQUES OF
CONSTRUCTION AND COORDINATION WITH OTHER TRADES SHALL REMAIN THE COMPLETE RESPONSIBILITY OF THE CONTRACTOR.
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Proj. No. xxxxxxxx.1

File: E.5
REVIEWED
REVIEWED AS NOTED X
REVISE AND RESUBMIT
REJECTED
RESUBMIT FOR RECORD

721 Arbor Way, Suite 100
Phone: (610) 828-4090

PROJECT:
PROJECT NO.:

Blue Bell, PA 19422

Jenkins SPCC Aseptic

NCD23106.01

SUBMITTAL NO.: 233423-001 Revision 0

SUBJECT:

COMMENTS:

Power Ventilators

Fans PD & SD

THIS SUBMITTAL HAS BEEN REVIEWED ONLY FOR GENERAL CONFORMANCE WITH THE DESIGN
CONCEPT OF THE PROJECT AND GENERAL COMPLIANCE WITH THE INFORMATION GIVEN IN
THE CONTRACT DOCUMENTS.

IT IS THE CONTRACTOR'S CONTRACTUAL DUTY TO REVIEW AND ACT UPON SUBMITTALS,
PRIOR TO THEIR SUBMISSION TO VERIFY THAT ALL REQUIREMENTS OF THE CONTRACT
DOCUMENTS HAVE BEEN MET OR IF THEY HAVE NOT BEEN MET TO SO NOTIFY THE DESIGN
PROFESSIONAL OF RECORD IN WRITING. BY THE SUBMISSION OF THIS SUBMITTAL TO THE
DESIGN PROFESSIONAL OF RECORD IT IS ASSUMED THE CONTRACTOR HAS FULFILLED THESE
CONTRACTUAL DUTIES. REVIEW OF THIS SUBMITTAL BY DESIGN PROFESSIONAL OF RECORD
DOES NOT RELIEVE THE CONTRACTOR OF THE DUTY TO MEET THE REQUIREMENTS OF THE
CONTRACT DOCUMENTS AND THE APPLICABLE BUILDING CODES.

ANY COMMENTS NOTED OR CORRECTIONS REQUESTED ARE FOR CLARIFICATION TO THE
GENERAL CHARACTER OF THE WORK. CORRECTNESS OF DETAILS, MEASUREMENTS,
QUANTITIES, CONFORMITY WITH CONTRACT DOCUMENTS, TECHNIQUES OF CONSTRUCTION
AND COORDINATION WITH OTHER TRADES SHALL REMAIN THE COMPLETE RESPONSIBILITY OF
THE CONTRACTOR.

BY: T. Belanger DATE: 5/7/2025
IPS - INTEGRATED PROJECT SERVICES

1. EF-2, COORDINATE MOTOR HP WITH ELECTRCIAL v. SCHEUDLED MOTOR HP.

2. EF-4 PROVIDE SCHEDULED MOTOR HP.

233423-001 Revision 0_ Power Ventilators Fans PD & SD.xls




Our Passion is Building

Architect: Jenkins Peer Architects

Rodgers Builders, Inc.

PO Box 18446 (28218)

5701 North Sharon Amity Road
Charlotte, NC 28215

rodgersbuilders.com
704 537 6044
704 535 0055 rax

TELEPHONE

Project: SPCC Aseptic Training Facility Rodgers Project #: 2769
Form of Submittal Submittal No. 233423-001
Product Data ltem: HVAC Power Ventilators -Fans
Shop Drawings
Mix Designs Drawing Number: ~ M800-001
MSDS Sheets Spec. Section & Package No..  233423-001
Physical Samples Manufacturer:  Greenheck
Manufacturer's Certification Brand:
Test Reports Submitted By:  Facility System Services

Installation Instructions
Letter of Affidavit / Compliance
Welding Certificates

Sample Warranty

OO0 0O00OH L bk

Other (Specify) -

Review Due Date: 05/13/2025

Rodgers Stamp

Rodgers Builders, Inc.
____ No Exception Taken ____Make Corrections Noted
___ Rejected Revise and Resubmit
____ Submit Specified Item L Reviewed

Corrections and comments are only for general conformance with the design concepts
of the project and general compliance with the information given in the contract
documents. Action shown is subject to the requirements of the plans and

specifications. This review does not relieve the subcontractor/vendor from compliance

with requirements of the drawings and specifications. Subcontractor /vendor is
responsible for dimensions which shall be confirmed and correlated at the job site,
fabrication process, and techniques of construction: coordination of their work with
that of all other trades and the satisfactory performance of their work.

Date

233423-001

By
No.

A/E Stamp




SUBMITTAL

Job Name:

Engineer:
Contractor:
Elevation: (ft)
Date:
Submitted By:
Email:

Phone:

SPCC ASEPTIC TRAINING FACILITY

IPS

FACILITY SYSTEMS SERVICES
768

3/27/2025

Brandy Wilhelm
bwilhelim@hahnmason.com
(704)523-5000

HAHN MASON AIR SYSTEMS INC
4901 DWIGHT EVANS RD

STE 120

CHARLOTTE, NC 28217

us

Phone: (704)523-5000
Fax:

Email Address: bwilhelm@hahnmason.com

[ B GREENHECK

Building Value in Air.

P.O. Box 410  Schofield, WI 54476 (715) 359-6171 FAX (715) 355-2399  www.greenheck.com
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Printed Date: 03/27/2025

Job: SPCC ASEPTIC TRAINING FACILITY
Mark: EF1

Model: G-099-VG

[ 5 GREENHECK

Building Value in Air.

=0 24.40—~

Model: G-099-VG

Direct Drive Centrifugal Roof Exhaust Fan

23.70
Dimensional 35.70
Quantity 1 i 175
I ]
Weight w/o Acc's (Ib) 36 *
(12.00)
Weight w/ Acc's (Ib) 43
Weight w/ Acc's and Curb (Ib) 59
Standard Curb Cap Size (in.) 19x 19
Optional Damper (in.) 12x12
Roof Opening (in.) |  15.5x 15.5 19.005Q
OVERALL HEIGHT MAY BE GREATER DEPENDING ON MOTOR, ADAPTER, AND/OR
HINGE BASE.
Performance
1.2 0.6
Requested Volume (CFM) 890
Actual Vol CFM 890
ctual Volume .( ) 1534 FRPM
Total External SP (in. wg) 0.5 1.0 B 05
Fan RPM 1534 e
Operating Power (hp) 0.17 \\
- ) 0.8 N 04
Elevation (ft) 768 s \\ e
Airstream Temp.(F) 70 8= \'\_ I3
Air Density (Ib/ft3) 0.073 ® 06 \\_‘ | 03 @
\ &
Tip Speed (ft/min) 4,493 § S §
Static Eff. (%) 40 5_'3 ’ Q o
s 04 % 02 %
'% R e o[ AN - m
Misc Fan Data n
Fan Energy Index (FEI) - 0.2 e 0.1
Outlet Velocity (ft/min) 927
W,
0.0 0.0
Motor 0 2 4 6 8 10 12
Motor Mounted Yes Volume (CFM) x 100
Size (hp) 1/4
Voltage/Cycle/Phase 115/60/1 Operating Bhp point
Enclosure TENV Operating point at Total External SP
Fan curve
Motor RPM 1725 - System curve
Efficiency Rating Hgh | Brake horsepower curve
Windings 1
FLA (Amps) 2.85
Min. Circuit Ampacity (MCA) 4 Notes:
- All dimensions shown are in units of in.
Max. Overcurrent Protection (MOP) 15 *NEC FLA, MCA and MOP are for reference only — based on
P tables 430.248 or 430.25 of National Electric Code 2020. Actual
Short Circuit Current Rtg (SCCR) S kA motor FLA may vary, for sizing thermal overload, consult factzry.
MCA and MOP values shown only account for the motor, not
accessories (damper actuator, field supplied VFD, etc).
LWA - A weighted sound power level, based on ANSI S1.4
Sound Power by Octave Band dBA - A weighted sound pressure level, based on 11.5 dB
Sound attenuation per Octave band at 5 ft - dBA levels are not licensed
62.5| 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | LwA | dBA |Sones| by AMCA International
Data Sones - calculated using ANSI/AMCA 301 at 5 ft
Inlet 73 76 76 68 64 63 57 51 72 61 10.6

CAPS 4.46.1122
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[H GREENHECK

Building Value in Air.

Printed Date: 03/27/2025
Job: SPCC ASEPTIC TRAINING FACILITY

Mark: EF1
Model: G-099-VG

CAPS 4.46.1122

Model: G-099-VG

Direct Drive Centrifugal Roof Exhaust Fan

Standard Construction Features:

- Aluminum housing - Backward inclined composite (sizes 60-95) or aluminum
(sizes 97-300) wheel - Aluminum curb cap with prepunched mounting holes -
Birdscreen - Ball bearing motors (sizes 85-300 and all Vari Green), sleeve bearing
motors (sizes 60-80) - Motor isolated on shock mounts - Corrosion resistant
fasteners

Selected Options & Accessories:

Motor - Vari-Green EC motor

Control - Dial for balancing

Standard Curb Cap Size - 19 Square

UL/cUL 705 Listed - "Power Ventilators"

Switch, NEMA-1, Toggle,

Junction Box Mounted & Wired in weather-protected motor compartment
Foam Curb Seal (Factory Applied)

Birdscreen: Galvanized, nom. 84% Free Area

Conduit Chase Qty 1

Unit Warranty: 1 Yr (Standard)

Damper Shipped Loose, BD-100-PB-12X12, Gravity Operated, Not Coated,
Nominal Size

Selected Sub Marks

See individual submittals for full details
GPI-19-12-G12

The Vari-Green Motor included in this order has a ‘Multi-Voltage’ ability. The
red wire on the motor is called a ‘Voltage Doubler’, and when it is connected
the motor can be powered by 115V.

If the Red wire is disconnected, then the motor can be powered with
208-230/277V. The motor will leave the factory with the voltage doubler
wired per the order.

C:\Users\bwilhelIm\Documents\CAPS\Jobs\SPCC ASEPTIC TRAINING FACILITY .gfcj
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Printed Date: 03/27/2025

Job: SPCC ASEPTIC TRAINING FACILITY
Mark: EF1

Model: G-099-VG

[H GREENHECK

Building Value in Air.

Vari-Green
Motor & Control Options

An EC motor that uses AC input power and internally converts it to DC power. Potentiometer (dial) mounted on the
motor enclosure adjusts the speed (RPM) down 80%. Vari-Green motors feature a soft-start and inherent thermal
and current protection built into each unit. Inrush current at start up is eliminated and the motor will automatically
reduce speed or turn off if overloaded or it becomes too hot.

Motor Configuration

Input Voltage:
Speed Reference:
Permanent Dial:

115
Dial on Motor
Yes

SPEED

POWER INPUT

BLACK 115 VAC

WHITE NEUTRAL

GROUND

NG /
Control Configuration @_ :'j_.//"
Control Type: Dial on Motor ' =\ \
Transformer: None VAR’CGR@ ‘ — VOLTAGE JUMPER CLOSED
‘Q‘;- _://,H

[oramwnGA
L1602

C:\Users\bwilhelIm\Documents\CAPS\Jobs\SPCC ASEPTIC TRAINING FACILITY .gfcj
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Printed Date: 03/27/2025

EGREENHECK Job: SPCC ASEPTIC TRAINING FACILITY

Building Value in Air.

Mark: EF1
Model: G-099-VG

Horizontal Mount Exhaust Damper
Model: BD-100

Standard Construction Features:

- Model BD-100 is a horizontal mount exhaust damper (air flow up) and is constructed of 24 ga galvanized steel with pre-

punched mounting holes - Damper blades are 0.016 in. roll formed aluminum with vinyl seals on the closing edge, and spring

assisted for ease of opening - Axle/bearing is constructed of fiberglass reinforced nylon

Greenheck Fan Corporation certifies that the models BD-100 shown
herein is licensed to bear the AMCA Seal. The ratings shown are based
on tests and procedures performed in accordance with AMCA Publication
511 and comply with the requirements of the AMCA Certified Ratings
Program. The AMCA Certified Ratings Seal applies to Air Leakage and Air

Performance Ratings.

; v v !
25 T o] o] [6]=] ¢
[ ]
f
DAMPER TYP. SECTION VIEW

Notes: All dimensions shown are in units of in.

C:\Users\bwilhelIm\Documents\CAPS\Jobs\SPCC ASEPTIC TRAINING FACILITY .gfcj
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[H GREENHECK

Building Value in Air.

Printed Date: 03/27/2025
Job: SPCC ASEPTIC TRAINING FACILITY

Mark: EF1
Model: G-099-VG

AMCA

amca

WORIDWIDE
CERTIFIED
RATINGS

AIR
MOYEMENT

AND CONTROL &

NSSOCINTION ‘,'o,

INTERNANTIONAL. INC. ©

sounnD

PERFORMANCE

92

AMCA Licensed for Sound and Air Performance. Power rating (BHP/kW) does not include transmission losses.

Greenheck Fan Corporation certifies that the model shown herein is licensed to bear the AMCA Seal. The ratings
shown are based on tests and procedures performed in accordance with AMCA Publication 211 and AMCA Publication
311 and comply with the requirements of the AMCA Certified Ratings Program. Performance certified is for installation
type A: Free inlet, Free outlet. Power rating (BHP/kW) does not include transmission losses. Performance ratings do
not include the effects of appurtenances (accessories). The sound ratings shown are loudness values in fan sones at 5
ft. (1.5 m) in a hemispherical free field calculated per ANSI/AMCA Standard 301. Values shown are for installation type
A: free inlet hemispherical sone levels. dBA levels are not licensed by AMCA International. The AMCA Certified
Ratings Seal applies to sone ratings only.

CAPS 4.46.1122
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[ H GREENHECK

Building Value in Air.

Printed Date: 03/27/2025
Job: SPCC ASEPTIC TRAINING FACILITY

Mark: EF1

Model: GPI-19-12-G12

17.504\ 7.50

S

Model: GPI

Roof Curb

Standard Construction Features:

- Roof Curb fits between the building roof and the fan mounted directly to the roof
support structure - Constructed of either 18 ga galvanized steel or 0.064 in.

21.50 21.50
\\J/ aluminum - Straight Sided without a cant - 2 in. mounting flange - 3 Ib density
insulation - Height - Available from 12 in. to 42 in. as specified in 0.5 in.
12 00/\12 00 increments. Notes: - The maximum roof opening dimension should not be

ey . greater than the "Actual" top outside dimension minus 2 in.. - The minimum roof
opening dimension should be at least 2.5 in. more than the damper dimension or
recommended duct size. - The Roof Opening Dimension may or may not be the
same as the Structural Opening Dimension. - Damper Tray is optional and must
be specified. Tray size is same as damper size. - Security bars are optional and
must be specified. Frames and gridwork are all 12 ga steel.

General
Sizing | Undersizing |Weight| Shipped
Tag Qty Model Method (in.) (Ib) |Assembled|Union Label
. No
1 GPI-19 Nominal 1.5 16 Yes Preference
Dimensions
Nominal | Nominal | Actual | Actual | Actual | Actual | Hinge Hinge
Curb | Outside | Outside | Outside | Outside | Inside | Inside Base Base
Height | Width | Length | Width | Length | Width | Length | Width* | Length*
(in.) (in.) (in.) (in.) (in.) (in.) (in.) (in.) (in.)
12 19 19 17.5 17.5 14 14 18 18

*May not be applicable

Damper Tray

Tray Width Tray

Damper Damper

(in.) Length (in.)

12 12

Accessories

Security Insulation | Insulation
Material Bars Liner (in.) R Value
Galvanized No No 1 R4.3

CAPS 4.46.1122
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GREENHECK Printed Date: 03/27/2025
/. Job: SPCC ASEPTIC TRAINING FACILITY
Building Value in Air. Mark: EF2

Model: VEKTOR-H-10

Model: VEKTOR=H=10
Number of Systems 1 -
Fans per System 1 Fume Exhaust System
Redundancy None
System Type | Variable Volume
Lab Exh. Vol. (CFM) 550 35 2.1
Min Lab Exh. Vol. (CFM) 275
Add. BAP Air (CFM) 0
Wind Speed (MPH) 10.0 3.0 1.8
Selection Criteria - Normal [N] Oper.
Volume (CFM) 550
Total External SP (in. wg) 2.022 25 1.5
Air Stream Temp (F) 70 S
Elevation (ft) 768 = —_
Drive Loss (%) 15.2 & 2.0 | - 12 B
N Operating Fan Performance E,’ ""v\ B [ 5 Py
Fan RPM 3169 5 2
Max Fan RPM 3995 215 09 &
Operating Power (hp) 0.95 o \ ©
Required Power (hp) 0.95 o \ o
Oper. Frequency (Hz) 60 = 1.0 06 m
Fan Energy Index (FEI) 0.76 g \
N Operating Discharge Performance \
Nozzle OV (ft/min) 3,929 0.5 \ 0.3
Effective Plume Ht. (ft) 17.35
Calculation Method | Momentum Flux ‘
Fan Construction 0.0 \ 0.0
Spark Resistance Spark B 0 2 4 6 8 10 12 14 16 18
Drive Type Belt Volume (CFM) x 100
Arrangement 9
Nozzle Size (in.) 5 ; Operating Bhp point Static Pressure Calculations
Plenum Configuration (0 Operating point at Total External SP External SP 2.01in. wg
Bypass Air Plenum Yes Fan curve Isolation Damper 0.012 in. wg
Plenum Arrangement Inline -- - - System curve Total External SP 2.022 in. wg
------- Brake horsepower curve
[ X X Wiotsr 5pecs ¥ X
Motor Size (hp) )\)\I_;ﬁ/
P S IPAN COORD MOTOR
VICIP 460/60/3
Enclosure TEFC SIZE WITH
Drives Standard ELECTRICAL.
Drive Service Factor 2 SCHEDULED
Weight Totals MOTOR IN SCO
Fan Assembly (Ib) 255
Plenum Assembly (Ib) 183 PACKAGE IS 3/4 HP.
Roof Curb (Ib) 47
System Total (Ib) 485

Nameplate Model: VEKTOR-H-10-10-X

AMCA tested and certified performance data includes pressure losses from discharge
nozzles. Additional losses internal to the system are for selected optional accessories.

AR

PERFORMANCE

. fEl
&

movemeaT “
ARG CONTROL
nEpOCITION

Sound Power by Octave Band (Individual Fan Normal [N] Operating Condition) RNz *

Sound Data| 62.5 125 250 500 1000 | 2000 | 4000 | 8000 LwA dBA

Inlet Sound 88 88 86 83 79 73 70 66 85 73

LwA - A weighted sound power level, based on ANSI S1.4. The AMCA Certified Ratings Seal applies to LwiA values only.
dBA - A weighted sound pressure level, based on 11.5 dB attenuation per octave band at 5 ft- dBA levels are not licensed by AMCA
International

C:\Users\bwilhelm\Documents\CAPS\Jobs\SPCC ASEPTIC TRAINING FACILITY .gfcj
CAPS 4.46.1122 Generated by: bwilhelm@hahnmason.com Page 8 of 33




[H GREENHECK

Building Value in Air.

Printed Date: 03/27/2025
Job: SPCC ASEPTIC TRAINING FACILITY

Mark: EF2
Model: VEKTOR-H-10

Selected Options & Accessories:

Motor VFD Rated

Motor with Shaft Grounding
Motor with Class B or Greater Insulation

Standard Drives

Bypass Air Plenum - Single Wall, Steel, Bottom Exhaust Intake

Coated with LabCoat, RAL7023, Entire Unit

Switch - NEMA-3R, Toggle, For Indoor or Outdoor Use, Mounted and Wired

UL/cUL-705 - "Power Ventilators"

Shaft Material - Turned and Polished Steel with Protective Coating

Bypass Damper - VCD-23, Galvaneal, Coated, 6 in. x 6 in., Qty: 1

Bypass Damper Act. - Electric, Modulating, w/o Transformer, 24 VAC, Model: AFB24-SR, Qty: 1
Isolation Damper - VCD-23, Galvaneal, Coated, 18 in. x 18 in., Parallel Blades, mounted in BAP, one per fan
Isolation Damper Act. - Electric, 24 VAC, 2 pos., SR, w/o Transformer, Model: AFBUP, Qty: 1
Sure-Aire Flow Station (No Electronics), Qty 1

Factory Vibration Test, 0.15 in/sec, peak, filter-in as measured at the fan RPM

Extended Lube Lines - Nylon

Motor Cover

Weatherhood over bypass damper with inlet screen
Unit Warranty: 1 Yr (Standard)

CAPS 4.46.1122
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Printed Date: 03/27/2025
[ Bl GREENHECK Job: SPCC ASEPTIE TRATIG EAGITZe

Building Value in Air. Mark: EF2
Model: VEKTOR-H-10
Model: VEKTOR-H-10 Fume Exhaust System

©

BYPASS

=

UNLET

TTOM|INLET

BO!
BOTTOM

Notes: All dimensions shown are in units of in. and weights are shown in units of Ib.
Drawings are not to scale. Drawings are of standard unit and do not include dimensions for accessories or design maodifications.
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GREENHECK Printed Date: 03/27/2025
A Job: SPCC ASEPTIC TRAINING FACILITY
Building Value in Air. Mark: EF2

Model: VEKTOR-H-10

Model: VEKTOR-H-10 Fume Exhaust System

NOZZLE
(11 wtea)

1 STACK SECTION(S) /
(61 wtea)

FAN WITH MOTOR
(125 wt Blower ea)

(53 wt Motor ea)
(5wt Drive ea)

SRAINHOLE DISCONNECT SWITCH
112 INCH FPT
LIFTING LUG
BYPASS AIR PLENUM
/ (111 wtea)
o]

ROOF CURB
(47 wtea)

4

2!

[T

Boorron]

J—

WEIGHT TOTALS
FAN ASSEMBLY 255
FAN QTY x1
PLENUM ASSEMBLY 183
ROOF CURB 47
SYSTEM TOTAL 485

WEIGHTS REFERENCED FROM
ALL VIEWS

40.00

SHIPPING SPLIT

3B.69——
SHIPPING SPLIT 132.00

MOTOR COVER \
/ ACCESS PANEL 24.00
ISOLATION DAMPER

(22 wt ea) ‘ SHIPPING SPLIT
T

BYPASS DAMPER
(10 wt ea)

WEATHERHOOD
W/ BIRD SCREEN

(40 wt ea)
BYPASS|

SHIPPING SPLIT 4

250 CURB /¢
OVERLAP )

BOTTOM|INLET.

~—17.87 —=—=—2%88—

Notes: All dimensions shown are in units of in. and weights are shown in units of Ib.
Drawings are not to scale. Drawings are of standard unit and do not include dimensions for accessories or design maodifications.
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GREENHECK Printed Date: 03/27/2025
A Job: SPCC ASEPTIC TRAINING FACILITY
Building Value in Air. Mark: EF2

Model: VEKTOR-H-10

Model: VEKTOR-H-10 Fume Exhaust System

Recommended Service Clearances

33.88
N~
36.00
12.00 = —1 12.00

Notes: All dimensions shown are in units of in. and weights are shown in units of Ib.
Drawings are not to scale. Drawings are of standard unit and do not include dimensions for accessories or design maodifications.
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GREENHECK Printed Date: 03/27/2025
A Job: SPCC ASEPTIC TRAINING FACILITY
Building Value in Air. Mark: EF2

Model: VEKTOR-H-10

Model: VEKTOR-H-10 Fume Exhaust System

FLANGED BOTTOM
/ INLET
L
21.88 16.21{7 %7
Inlet Connection Detail
1 —
-~ 16.21 065 BaP
2.83TYP o e og3TyP T PLENUM SKIRT
ROOF CURB
21.88 DUCT DROP
BY OTHERS
28
1.6
§ L
2.5 CURB OVERLAP]
ROOF CURB

A MAXIMUM INLET VELOCITY OF 1500 FPM IS RECOMMENDED

Notes: All dimensions shown are in units of in. and weights are shown in units of Ib.
Drawings are not to scale. Drawings are of standard unit and do not include dimensions for accessories or design maodifications.
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GREENHECK Printed Date: 03/27/2025
A Job: SPCC ASEPTIC TRAINING FACILITY
Building Value in Air. Mark: EF2

Model: VEKTOR-H-10

Sure-Aire Probes Only

Sure-Aire utilizes differential pressure across the inlet cone of the fan to allow accurate measuring of volumetric
flow through the fan. The fan has connection points for attaching a user supplied pressure measuring device.

Flow equation from differential pressure:

AP
CFM =K |[—
P

A P = Measured differential pressure
P = Air density (Oft elevation and 70F, p = 0.075 Ibm/ftF)

Model VEKTOR-H
Size 10

K Value 202

Fan tubing Connections* Va

*Recommended tube size is 0.25 in for runs 25 ft or less. For runs up to max 100 ft use 0.375 in or larger tubing.

C:\Users\bwilhelm\Documents\CAPS\Jobs\SPCC ASEPTIC TRAINING FACILITY .gfcj
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[H GREENHECK

Building Value in Air.

Printed Date: 03/27/2025

Job: SPCC ASEPTIC TRAINING FACILITY

Mark: EF2
Model: VEKTOR-H-10

Momentum Flux
Effective Plume Height Calculations

Effective Plume Ht. (ft) = Plume Rise (h,) - Downwash (h,) + Unit Height + Roof Curb Height

Effective Plume Ht. (ft) = 17.35

B cap factor; 1.0 without cap, 0 with cap 1

X distance downwind of stack, ft 120
A stack exit velocity, ft/min 3,929
Uy wind speed at building top, ft/min 880
H building height above ground level, ft 32
2, surface roughness length, ft 0.03
de exit diameter, ft 0.42

Plume Rise (h,) Calculation:
Plume Rise vs Distance (ft) h, = 10.1
Final Plume Rise (ft) h; = 6.35

Plume Rise = R, = min(Bhy, fhy)
36,5 1/3
plume rise vs. downwind distance h, = T;.)
Pty
L [d2
H F.=Vi=
- (%)
1 Uy
==
=g
E.U, 5
Final Plume Rise: i Gq[ Ry ]_
T
logrithmic wind profile: Uny. —35 m(H/.)

Downwash (h,) Calculation:
Downwash hy =0

I,

(=

fU = 3.0 there is downwash
H

de (3~ EvefrUHJ

hd=

V.

e/ > 3.0 then there is no downwash
Uy

hd=ﬂ'

Plume Rise (ft)

Atmospheric Boundary Layer Parameters

Terrain Category

Flat, water, desert
Flat, airport, grassland
Suburian

Urban

I, it
0.03
0.16
. |
6.0

Graphical Comparison of Plume Rise

vs Distance (h,) and Final Plume Rise (h,)

11
10
9
8
7
6_| Nf
S g
4
3
2
1
0

0o 1 2 3 4

6 7 8 9 10 11 12
Distance x 10 from Stack (ft)
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Printed Date: 03/27/2025

EGREENHECK Job: SPCC ASEPTIC TRAINING FACILITY

Building Value in Air.

Mark: EF2
Model: VEKTOR-H-10

VCD-23

L 125

./

RATINGS

SIDE

Notes: All dimensions shown are in units of in..

W and H furnished approximately 0.25 in. undersized and only refer to damper
dimensions (sleeve thickness is not included).

Electrical accessory wiring terminates at the accessory.
Field wiring is required to individual components.

Construction Features

Application and Design
] The model VCD-23 is a low leakage control for application as an
automatic control or manual balancing damper. This model is intended
for applications in low to medium pressure and velocity systems. A wide
range of electric and pneumatic actuators are available.
Non-jackshafted dampers will be supplied with a blade drive lever for
internal actuator mounting. When external actuator mounting is

g specified in which case an extension pin with clip kit will be provided.

s Low Leakage Control Damper-Bypass

o |’” max, Note: The extension pin with clip kit includes the extension pin and clip.

Leakage: Class 1A @ 1in. wg, Class 1 @ 4 in. wg
- Temperature: 200.0 F - 250.0 F Consult factory for higher temperatures.

Installation instructions available at www.greenheck.com

Coating Type: Hi-Pro Polyester
Coating Thickness: 2-3 mils

Temperature: 180 Frame Thickness (ga): 16
Frame Material: Galvaneal Blade Thickness (ga): 16
Blade Action: Opposed Blade Seal: Vinyl
Jamb Seal Mat.: 304 SS Actuator Mount: External
Axle Material: Plated Steel
Axle Bearings: Synthetic
Linkage Material: Plated Steel
Damper Qty[Damper Width| Damper Total |Actuator Model| Actuator Mfg.
in. Height Actuator
in. Qty
1 6 6 1 AFB24-SR Belimo

C:\Users\bwilhelm\Documents\CAPS\Jobs\SPCC ASEPTIC TRAINING FACILITY .gfcj
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GREENHECK Printed Date: 03/27/2025
A Job: SPCC ASEPTIC TRAINING FACILITY
Building Value in Air. Mark: EF2

Model: VEKTOR-H-10

13 VCD-23

max. Low Leakage Control Damper-Isolation

e T S . * Application and Design
f ¥, W’? il = j“n W;t} \ﬁ, |, 9.0 The model VCD-23 is a low leakage control for application as an
f automatic control or manual balancing damper. This model is intended
1.3

for applications in low to medium pressure and velocity systems. A wide
range of electric and pneumatic actuators are available.
Non-jackshafted dampers will be supplied with a blade drive lever for
internal actuator mounting. When external actuator mounting is
specified in which case an extension pin with clip kit will be provided.
Note: The extension pin with clip kit includes the extension pin and clip.

RATINGS
Leakage: Class 1A @ 1in. wg, Class 1 @ 4 in. wg
Temperature: 200.0 F - 250.0 F Consult factory for higher temperatures.

Installation instructions available at www.greenheck.com

Notes: All dimensions shown are in units of in.

W and H furnished approximately 0.25 in. undersized and only refer to damper
dimensions (sleeve thickness is not included).

Electrical accessory wiring terminates at the accessory.
Field wiring is required to individual components.

Construction Features

Temperature: 180 F Frame Thickness (ga): 14 Coating Type: Hi-Pro Polyester
Frame Material: Galvaneal Blade Thickness (ga): 16 Coating Thickness: 2-3 mils
Blade Action: Parallel Blade Seal: Vinyl
Jamb Seal Mat.: 304 SS Actuator Mount: External
Axle Material: Plated Steel
Axle Bearings: Synthetic
Linkage Material: Plated Steel
Damper Qty[Damper Width| Damper Total |Actuator Model| Actuator Mfg.
in. Height Actuator
in. Qty
1 18 18 1 AFBUP Belimo
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GREENHECK Printed Date: 03/27/2025
A Job: SPCC ASEPTIC TRAINING FACILITY
Building Value in Air. Mark: EF2

Model: VEKTOR-H-10

AMCA

amca
WORIDWIDE
CERTIFIED

RATINGS
sOounD

PERFORMANCE

FAN ENERGY INDEX

AIR
MOYEMENT

AND CONTROL °’b%

nssOCINTION ‘0,

InTernnTIONAL. InC.© 7

AMCA Licensed for Sound and Air Performance and FEI ratings. Power rating (BHP/kW) includes transmission losses.

Greenheck Fan Corporation certifies that the model shown herein is licensed to bear the AMCA Seal. The ratings
shown are based on tests and procedures performed in accordance with AMCA Publication 211 and AMCA Publication
311 and comply with the requirements of the AMCA Certified Ratings Program. The AMCA Certified Ratings Seal
applies to sound and air performance and FEI ratings only. Performance certified is for installation type A: Free inlet,
free outlet. Power rating (BHP/kW) includes transmission losses. Performance ratings do not include the effects of
appurtenances (accessories). Sound ratings do not include the effects of duct end correction. dBA levels are not
licensed by AMCA International. The sound power level ratings shown are in decibels, referred to 10-12 watts,
calculated per AMCA Standard 301. The A-weighted sound ratings shown have been calculated per AMCA
International Standard 301. The AMCA Certified Ratings Seal applies to LwA values only. The sound pressure shown
in fan dBA are loudness values at 5 ft. in a hemispherical free field calculated per AMCA Standard 301.
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[E GREENHECK

Building Value in Air.

Printed Date: 03/27/2025

Job: SPCC ASEPTIC TRAINING FACILITY
Mark: EF2

Model: VEKTOR-SYS-CONTROL

System Configuration

Number of Fans

1

Model: VEKTOR-SYS-CONTROL
Vektor Control Package

CAPS 4.46.1122

C:\Users\bwilhelm\Documents\CAPS\Jobs\SPCC ASEPTIC TRAINING FACILITY .gfcj

Isolation Damper Control Yes
Bypass Damper Control Yes VFD
System Control i e 077
System Redundancy None
Lead / Lag N/A
Setpoint Control Duct Static
Communication Protocol | BACnet MSTP/IP s oo
VFD Configuration
VFD Quantity 1 o
VFD Manufacturer Danfoss @
VFD Enclosure NEMA-3R °L J
Overload Protection | Integral Fused N
Disconnect Integral ver
Motor HP 1 ’
Motor RPM 3600
VIC/P 460/60/3 %
Warranty /
Warranty [ 1 Yr (Standard) i s

Wiring Diagram

CONTROL BOX

Typ. Each Fan in System

Incoming Power

Controls & Duct Pressure
Sensor Wiring By Others

VFD

Incoming

Power

FAN (MOTOR)
VFD TOMOTOR

CCONTROL BOX DIMENSIONS: 16" x 16" X 8"

PLENUM (1 PER SYSTEM)

FACTORY WIRED TO SINGLE POINT CONNECTION

* SEE FAN DRAWING FOR CONNECTION LOCATION

Selected Options & Accessories:

Control box, ship loose, field mounted
VFD, Danfoss, FC-102, 1 per fan, factory programmed, shipped loose

Setpoint Control - Duct Static, Factory Supplied

Isolation Damper Power and Control
Bypass Damper Power and Control

Multifan Control

System Redundancy - None
Communication Protocol -
Unit Warranty: 1 Yr (Standard)

BACnet MSTP/IP

Generated by: bwilhelm@hahnmason.com
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GREENHECK Printed Date: 03/27/2025
A Job: SPCC ASEPTIC TRAINING FACILITY
Building Value in Air. Mark: EF2

Model: VEKTOR-SYS-CONTROL

Model: VEKTOR-SYS-CONTROL
Vektor Control Package

Sequence of Operation

System Start

Upon signal for the system to start, bypass damper(s) will open, primary fan(s) will start, and isolation damper(s)
associated with the primary fans will open. After a specified time, the setpoint control sequence will take over
control.

Setpoint

* Duct Ps: System will maintain duct static pressure setpoint
* The controls will maintain setpoint by modulating bypass damper.

Redundancy

* The selected system does not have redundancy capabilities selected.
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A
GREENHECK Printed Date: 03/27/2025
A Job: SPCC ASEPTIC TRAINING FACILITY
Building Value in Air. Mark: EF2
Model: GPFHL

21-004\21-00\ Model: GPFHL

/{ Heavy Load Roof Curb

12.00 Standard Construction Features:

- Roof Curb fits between the building roof and the fan mounted directly to the roof
support structure - Constructed of galvanized steel (14 ga) - Straight Sided -
Single roof flashing flange (5 in. width) - Insulated (1 in. thick, 3 Ib density).
NOTES: - Curb actual dimension is 0.5 in. smaller than cap dimension. - The
maximum allowable roof opening dimension is actual minus 4 in.. - The Roof
Opening Dimension may or may not be the same as the Structural Opening

Dimension.
31.00 31.00
General
Sizing | Undersizing |Weight| Shipped
Tag Qty Model Method (in.) (Ib) |Assembled|Union Label
. No
1 GPFHL-21.5x 21.5 Nominal 0.5 47 Yes Preference
Dimensions

Nominal | Nominal | Actual | Actual
Curb | Outside | Outside | Outside | Outside | Flange | Flange
Height | Width | Length | Width | Length | Width | Length
(in.) (in.) (in.) (in.) (in.) (in.) (in.)
12 21.5 215 21 21 31 31

*May not be applicable

Accessories

Security Insulation | Insulation
Material Bars Liner (in.) R Value
Galvanized No No 1 R4.3
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[ 5 GREENHECK

Building Value in Atr.

Printed Date: 03/27/2025

Job: SPCC ASEPTIC TRAINING FACILITY
Mark: EF3

Model: G-080-VG

Model: G-=080-VG
Direct Drive Centrifugal Roof Exhaust Fan T
14.60
vr1.75 i
Dimensional | 26.60
Quantity 1 * (12.00)
Weight w/o Acc's (Ib) 24 ¢
Weight w/ Acc's (Ib) 30
Weight w/ Acc's and Curb (Ib) 44
Standard Curb Cap Size (in.) 17 x 17
Optional Damper (in.) 10x 10 — 17.008Q |=—
Roof Opening (in.) 13.5x 13.5 OVERALL HEIGHT MAY BE GREATER DEPENDING ON MOTOR, ADAPTER, AND/OR
HINGE BASE.
Performance 0.7 0.7
Requested Volume (CFM) 220 : ’
Actual Volume (CFM) 220
Total External SP (in. wg) 0.5 0.6 0.6
Fan RPM 1544
Operating Power (hp) 0.05 0.5 0.5
: =)
Elevation (ft) 768 s \ =
Airstream Temp.(F) 70 c04 N 04 c
Air Density (Ib/ft3) 0.073 o \ o)
- - =] b =
Tip Speed (ft/min) 4,395 @ 0.3 \ 03 9
Static Eff. (%) 32 = \\ %
£ 02 \,\ 02 m
Misc Fan Data 0
Fan Energy Index (FEI) - 0.1 \ 0.1
Outlet Velocity (ft/min) 550 |\ & A N
- __\_\_
0.0 ' 0.0
Motor 0 1 2 3 4 5 6
Motor Mounted Yes Volume (CFM) x 100
Size (hp) 1/10
Voltage/Cycle/Phase 115/60/1 Operating Bhp point
Enclosure TENV Operating point at Total External SP
Fan curve
Motor RPM 1725 - System curve
Efficiency Rating Hgh | Brake horsepower curve
Windings 1
FLA (Amps) 1.38
Min. Circuit Ampacity (MCA) 2 Notes:
- All dimensions shown are in units of in.
Max. Overcurrent Protection (MOP) 15 *NEC FLA, MCA and MOP are for reference only — based on
- tables 430.248 or 430.25 of National Electric Code 2020. Actual
Short Circuit Current Rtg (SCCR) S kA rﬁoti? FLA may?/rary, for s(i)zinga tlr(m):r?nal ?)?/enr(l:oag, Eonsult faztzfy.
MCA and MOP values shown only account for the motor, not
accessorie§ (damper actuator, field supplied VFD, etc).
Sound Power by Octave Band BA - A weighted sound preseure lovel. based on 115 &8
Sound attenuation per Octave band at 5 ft - dBA levels are not licensed
62.5| 125 | 250 | 500 | 1000|2000 | 4000 | 8000 | LwA | dBA |Sones| by AMCA International
Data Sones - calculated using ANSI/AMCA 301 at 5 ft
Inlet 71 74 68 62 60 58 50 | 47 66 55 7.6

CAPS 4.46.1122

nssocInTion o
INTERNATIONAL. INC.© 2 N
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[H GREENHECK

Building Value in Air.

Printed Date: 03/27/2025
Job: SPCC ASEPTIC TRAINING FACILITY

Mark: EF3
Model: G-080-VG

CAPS 4.46.1122

Model: G-080-VG

Direct Drive Centrifugal Roof Exhaust Fan

Standard Construction Features:

- Aluminum housing - Backward inclined composite (sizes 60-95) or aluminum
(sizes 97-300) wheel - Aluminum curb cap with prepunched mounting holes -
Birdscreen - Ball bearing motors (sizes 85-300 and all Vari Green), sleeve bearing
motors (sizes 60-80) - Motor isolated on shock mounts - Corrosion resistant
fasteners

Selected Options & Accessories:

Motor - Vari-Green EC motor

Control - Dial for balancing

Standard Curb Cap Size - 17 Square

UL/cUL 705 Listed - "Power Ventilators"

Switch, NEMA-1, Toggle,

Junction Box Mounted & Wired in weather-protected motor compartment
Foam Curb Seal (Factory Applied)

Birdscreen: Galvanized, nom. 84% Free Area

Composite Wheel Material

Conduit Chase Qty 1

Unit Warranty: 1 Yr (Standard)

Damper Shipped Loose, BD-100-PB-10X10, Gravity Operated, Not Coated,
Nominal Size

Selected Sub Marks

See individual submittals for full details
GPI-17-10-G12

The Vari-Green Motor included in this order has a ‘Multi-Voltage’ ability. The
red wire on the motor is called a ‘Voltage Doubler’, and when it is connected
the motor can be powered by 115V.

If the Red wire is disconnected, then the motor can be powered with
208-230/277V. The motor will leave the factory with the voltage doubler
wired per the order.
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Printed Date: 03/27/2025

Job: SPCC ASEPTIC TRAINING FACILITY
Mark: EF3

Model: G-080-VG

[H GREENHECK

Building Value in Air.

Vari-Green
Motor & Control Options

An EC motor that uses AC input power and internally converts it to DC power. Potentiometer (dial) mounted on the
motor enclosure adjusts the speed (RPM) down 80%. Vari-Green motors feature a soft-start and inherent thermal
and current protection built into each unit. Inrush current at start up is eliminated and the motor will automatically
reduce speed or turn off if overloaded or it becomes too hot.

Motor Configuration

Input Voltage:
Speed Reference:
Permanent Dial:

115
Dial on Motor
Yes

SPEED

POWER INPUT

BLACK 115 VAC

WHITE NEUTRAL

GROUND

CONTROL |
i
Control Configuration @ — — -
Control Type: Dial on Motor =\ ™\
Transformer: None P \
VARI']_»GREEN. ‘ [] VOLTAGE JUMPER CLOSED

I]

\%-h _-///,,.,'
[oramwnGA
L1602
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Printed Date: 03/27/2025

EGREENHECK Job: SPCC ASEPTIC TRAINING FACILITY

Building Value in Air.

Mark: EF3
Model: G-080-VG

Horizontal Mount Exhaust Damper
Model: BD-100

Standard Construction Features:

- Model BD-100 is a horizontal mount exhaust damper (air flow up) and is constructed of 24 ga galvanized steel with pre-
punched mounting holes - Damper blades are 0.016 in. roll formed aluminum with vinyl seals on the closing edge, and spring

assisted for ease of opening - Axle/bearing is constructed of fiberglass reinforced nylon

Greenheck Fan Corporation certifies that the models BD-100 shown
herein is licensed to bear the AMCA Seal. The ratings shown are based
on tests and procedures performed in accordance with AMCA Publication
511 and comply with the requirements of the AMCA Certified Ratings
Program. The AMCA Certified Ratings Seal applies to Air Leakage and Air

Performance Ratings.

i T
& l - 5.5
25 [\ o] o] OD_‘ L
f
DAMPER TYP. SECTION VIEW

Notes: All dimensions shown are in units of in.
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[H GREENHECK

Building Value in Air.

Printed Date: 03/27/2025
Job: SPCC ASEPTIC TRAINING FACILITY

Mark: EF3
Model: G-080-VG

AMCA

amca

WORIDWIDE
CERTIFIED
RATINGS

AIR
MOYEMENT

AND CONTROL &

NSSOCINTION ‘,'o,

INTERNANTIONAL. INC. ©

sounnD

PERFORMANCE

92

AMCA Licensed for Sound and Air Performance. Power rating (BHP/kW) does not include transmission losses.

Greenheck Fan Corporation certifies that the model shown herein is licensed to bear the AMCA Seal. The ratings
shown are based on tests and procedures performed in accordance with AMCA Publication 211 and AMCA Publication
311 and comply with the requirements of the AMCA Certified Ratings Program. Performance certified is for installation
type A: Free inlet, Free outlet. Power rating (BHP/kW) does not include transmission losses. Performance ratings do
not include the effects of appurtenances (accessories). The sound ratings shown are loudness values in fan sones at 5
ft. (1.5 m) in a hemispherical free field calculated per ANSI/AMCA Standard 301. Values shown are for installation type
A: free inlet hemispherical sone levels. dBA levels are not licensed by AMCA International. The AMCA Certified
Ratings Seal applies to sone ratings only.

CAPS 4.46.1122
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[ H GREENHECK

Building Value in Air.

Printed Date: 03/27/2025

Job: SPCC ASEPTIC TRAINING FACILITY

Mark: EF3
Model: GPI-17-10-G12

15.504\1 5.50

Sl

N

g

19.50\4’/19.50

N
10.00

10.00 .

Model: GPI

Roof Curb

Standard Construction Features:

- Roof Curb fits between the building roof and the fan mounted directly to the roof
support structure - Constructed of either 18 ga galvanized steel or 0.064 in.
aluminum - Straight Sided without a cant - 2 in. mounting flange - 3 Ib density
insulation - Height - Available from 12 in. to 42 in. as specified in 0.5 in.
increments. Notes: - The maximum roof opening dimension should not be
greater than the "Actual" top outside dimension minus 2 in.. - The minimum roof
opening dimension should be at least 2.5 in. more than the damper dimension or
recommended duct size. - The Roof Opening Dimension may or may not be the
same as the Structural Opening Dimension. - Damper Tray is optional and must
be specified. Tray size is same as damper size. - Security bars are optional and
must be specified. Frames and gridwork are all 12 ga steel.

General
Sizing | Undersizing |Weight| Shipped
Tag Qty Model Method (in.) (Ib) |Assembled|Union Label
. No
1 GPI-17 Nominal 1.5 14 Yes Preference
Dimensions
Nominal | Nominal | Actual | Actual | Actual | Actual | Hinge Hinge
Curb | Outside | Outside | Outside | Outside | Inside | Inside Base Base
Height | Width | Length | Width | Length | Width | Length | Width* | Length*
(in.) (in.) (in.) (in.) (in.) (in.) (in.) (in.) (in.)
12 17 17 15.5 15.5 12 12 16 16
*May not be applicable
Damper Tray
Damper Damper
Tray Width Tray
(in.) Length (in.)
10 10
Accessories
Security Insulation | Insulation
Material Bars Liner (in.) R Value
Galvanized No No 1 R4.3

CAPS 4.46.1122
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[ H GREENHECK

Building Value in Air.

Printed Date: 03/27/2025

Job: SPCC ASEPTIC TRAINING FACILITY
Mark: EF4

Model: G-080-VG

Model: G-080-VG
Direct Drive Centrifugal Roof Exhaust Fan T
14.60
vr1.75 i
Dimensional | 26.60
Quantity 1 * (12.00)
Weight w/o Acc's (Ib) 24 ¢
Weight w/ Acc's (Ib) 30
Weight w/ Acc's and Curb (Ib) 44
Standard Curb Cap Size (in.) 17 x 17
Optional Damper (in.) 10x 10 — 17.008Q |=—
Roof Opening (in.) 13.5x 13.5 OVERALL HEIGHT MAY BE GREATER DEPENDING ON MOTOR, ADAPTER, AND/OR
HINGE BASE.
Performance 0.6 0.6
Requested Volume (CFM) 150 ; A
Actual Volume (CFM) 150
Total External SP (in. wg) 0.5 05 05
Fan RPM 1451
Operating Power (hp) 0.04 N
- 5 0.4 5 04
Elevation (ft) 768 s ™ e
Airstream Temp.(F) 70 < \\ I3
Air Density (Ib/ft3) 0.073 © 0.3 \\\ 03 @
Tip Speed (ft/min) 4,132 § \\\ §
Static Eff. (%) 28 b N ©
s 02 e 025
_ 5 N\ e
Misc Fan Data 0 N
Fan Energy Index (FEI) - 0.1 \\ 0.1
Outlet Velogity (ft/min 375 A\
Y ) [ SR B e ST LR v R ) ___\‘\‘_
N\
0.0 > 0.0
Motor 0 50 100 150 200 250 300 350 400 450 500
Motor Mounted | Z ¢ Tog—\Y] Y Volume (CFM)
Size (hp) )' 1110 < 1/4
Voltage/Cycle/Phase | \y f1&/601] , Op}rating Bhp point
Enclosure STENY erating point at Total External SP
Fan curve
Motor RPM 1725 -~~~ System curve
Efficiency Rating Hgh | Brake horsepower curve
Windings 1
FLA (Amps) 1.38
Min. Circuit Ampacity (MCA) 2 Notes:
- All dimensions shown are in units of in.
Max. Overcurrent Protection (MOP) 15 *NEC FLA, MCA and MOP are for reference only — based on
P tables 430.248 or 430.25 of National Electric Code 2020. Actual
Short Circuit Current Rtg (SCCR) S kA motor FLA may vary, for sizing thermal overload, consult factzry.
MCA and MOP values shown only account for the motor, not
accessories (damper actuator, field supplied VFD, etc).
LwA - A weighted sound power level, based on ANSI S1.4
Sound Power by Octave Band dBA - A weighted sound pressure level, based on 11.5 dB
Sound attenuation per Octave band at 5 ft - dBA levels are not licensed
62.5| 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | LwA | dBA |Sones| by AMCA International
Data Sones - calculated using ANSI/AMCA 301 at 5 ft
Inlet 73 74 67 61 57 55 46 44 65 53 71

CAPS 4.46.1122
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[H GREENHECK

Building Value in Air.

Printed Date: 03/27/2025
Job: SPCC ASEPTIC TRAINING FACILITY

Mark: EF4
Model: G-080-VG

CAPS 4.46.1122

Model: G-080-VG

Direct Drive Centrifugal Roof Exhaust Fan

Standard Construction Features:

- Aluminum housing - Backward inclined composite (sizes 60-95) or aluminum
(sizes 97-300) wheel - Aluminum curb cap with prepunched mounting holes -
Birdscreen - Ball bearing motors (sizes 85-300 and all Vari Green), sleeve bearing
motors (sizes 60-80) - Motor isolated on shock mounts - Corrosion resistant
fasteners

Selected Options & Accessories:

Motor - Vari-Green EC motor

Control - Dial for balancing

Standard Curb Cap Size - 17 Square

UL/cUL 705 Listed - "Power Ventilators"

Switch, NEMA-1, Toggle,

Junction Box Mounted & Wired in weather-protected motor compartment
Foam Curb Seal (Factory Applied)

Birdscreen: Galvanized, nom. 84% Free Area

Composite Wheel Material

Conduit Chase Qty 1

Unit Warranty: 1 Yr (Standard)

Damper Shipped Loose, BD-100-PB-10X10, Gravity Operated, Not Coated,
Nominal Size

Selected Sub Marks

See individual submittals for full details
GPI-17-10-G12

The Vari-Green Motor included in this order has a ‘Multi-Voltage’ ability. The
red wire on the motor is called a ‘Voltage Doubler’, and when it is connected
the motor can be powered by 115V.

If the Red wire is disconnected, then the motor can be powered with
208-230/277V. The motor will leave the factory with the voltage doubler
wired per the order.

C:\Users\bwilhelIm\Documents\CAPS\Jobs\SPCC ASEPTIC TRAINING FACILITY .gfcj
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Printed Date: 03/27/2025

Job: SPCC ASEPTIC TRAINING FACILITY
Mark: EF4

Model: G-080-VG

[H GREENHECK

Building Value in Air.

Vari-Green
Motor & Control Options

An EC motor that uses AC input power and internally converts it to DC power. Potentiometer (dial) mounted on the
motor enclosure adjusts the speed (RPM) down 80%. Vari-Green motors feature a soft-start and inherent thermal
and current protection built into each unit. Inrush current at start up is eliminated and the motor will automatically
reduce speed or turn off if overloaded or it becomes too hot.

Motor Configuration

Input Voltage:
Speed Reference:
Permanent Dial:

115
Dial on Motor
Yes

SPEED

POWER INPUT

BLACK 115 VAC

WHITE NEUTRAL

GROUND

CONTROL |
i
Control Configuration @ — — -
Control Type: Dial on Motor =\ ™\
Transformer: None P \
VARI']_»GREEN. ‘ [] VOLTAGE JUMPER CLOSED

I]

\%-h _-///,,.,'
[oramwnGA
L1602

C:\Users\bwilhelm\Documents\CAPS\Jobs\SPCC ASEPTIC TRAINING FACILITY .dfcj
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Printed Date: 03/27/2025

EGREENHECK Job: SPCC ASEPTIC TRAINING FACILITY

Building Value in Air.

Mark: EF4
Model: G-080-VG

Horizontal Mount Exhaust Damper
Model: BD-100

Standard Construction Features:

- Model BD-100 is a horizontal mount exhaust damper (air flow up) and is constructed of 24 ga galvanized steel with pre-
punched mounting holes - Damper blades are 0.016 in. roll formed aluminum with vinyl seals on the closing edge, and spring

assisted for ease of opening - Axle/bearing is constructed of fiberglass reinforced nylon

Greenheck Fan Corporation certifies that the models BD-100 shown
herein is licensed to bear the AMCA Seal. The ratings shown are based
on tests and procedures performed in accordance with AMCA Publication
511 and comply with the requirements of the AMCA Certified Ratings
Program. The AMCA Certified Ratings Seal applies to Air Leakage and Air

Performance Ratings.

i T
& l - 5.5
25 [\ o] o] OD_‘ L
f
DAMPER TYP. SECTION VIEW

Notes: All dimensions shown are in units of in.

C:\Users\bwilhelIm\Documents\CAPS\Jobs\SPCC ASEPTIC TRAINING FACILITY .gfcj
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[H GREENHECK

Building Value in Air.

Printed Date: 03/27/2025
Job: SPCC ASEPTIC TRAINING FACILITY

Mark: EF4
Model: G-080-VG

AMCA

amca

WORIDWIDE
CERTIFIED
RATINGS

AIR
MOYEMENT

AND CONTROL &

NSSOCINTION ‘,'o,

INTERNANTIONAL. INC. ©

sounnD

PERFORMANCE

92

AMCA Licensed for Sound and Air Performance. Power rating (BHP/kW) does not include transmission losses.

Greenheck Fan Corporation certifies that the model shown herein is licensed to bear the AMCA Seal. The ratings
shown are based on tests and procedures performed in accordance with AMCA Publication 211 and AMCA Publication
311 and comply with the requirements of the AMCA Certified Ratings Program. Performance certified is for installation
type A: Free inlet, Free outlet. Power rating (BHP/kW) does not include transmission losses. Performance ratings do
not include the effects of appurtenances (accessories). The sound ratings shown are loudness values in fan sones at 5
ft. (1.5 m) in a hemispherical free field calculated per ANSI/AMCA Standard 301. Values shown are for installation type
A: free inlet hemispherical sone levels. dBA levels are not licensed by AMCA International. The AMCA Certified
Ratings Seal applies to sone ratings only.

CAPS 4.46.1122
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[ H GREENHECK

Building Value in Air.

Printed Date: 03/27/2025

Job: SPCC ASEPTIC TRAINING FACILITY

Mark: EF4
Model: GPI-17-10-G12

15.504\1 5.50

Sl

N

g

19.50\4’/19.50

N
10.00

10.00 .

Model: GPI

Roof Curb

Standard Construction Features:

- Roof Curb fits between the building roof and the fan mounted directly to the roof
support structure - Constructed of either 18 ga galvanized steel or 0.064 in.
aluminum - Straight Sided without a cant - 2 in. mounting flange - 3 Ib density
insulation - Height - Available from 12 in. to 42 in. as specified in 0.5 in.
increments. Notes: - The maximum roof opening dimension should not be
greater than the "Actual" top outside dimension minus 2 in.. - The minimum roof
opening dimension should be at least 2.5 in. more than the damper dimension or
recommended duct size. - The Roof Opening Dimension may or may not be the
same as the Structural Opening Dimension. - Damper Tray is optional and must
be specified. Tray size is same as damper size. - Security bars are optional and
must be specified. Frames and gridwork are all 12 ga steel.

General
Sizing | Undersizing |Weight| Shipped
Tag Qty Model Method (in.) (Ib) |Assembled|Union Label
. No
1 GPI-17 Nominal 1.5 14 Yes Preference
Dimensions
Nominal | Nominal | Actual | Actual | Actual | Actual | Hinge Hinge
Curb | Outside | Outside | Outside | Outside | Inside | Inside Base Base
Height | Width | Length | Width | Length | Width | Length | Width* | Length*
(in.) (in.) (in.) (in.) (in.) (in.) (in.) (in.) (in.)
12 17 17 15.5 15.5 12 12 16 16
*May not be applicable
Damper Tray
Damper Damper
Tray Width Tray
(in.) Length (in.)
10 10
Accessories
Security Insulation | Insulation
Material Bars Liner (in.) R Value
Galvanized No No 1 R4.3

CAPS 4.46.1122
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Document 473681

E GR E E N H E C K Vari-Green® Motor and Controls

Building Value in Air.

4 )
Installation, Operation and Maintenance Manual

Please read and save these instructions for future reference. Read carefully before attempting to assemble, install,

operate or maintain the product described. Protect yourself and others by observing all safety information. Failure

to comply with these instructions will result in voiding of the product warranty and may result in personal injury
\and/or property damage.

J
Table of Contents
Reference part number listed in chart to locate specific motor information page number.
* RPM Control Motor * RPM Control Motor
HP | Voltage Range Encl.| FLA ‘ Method | Part No. HP | Voltage Range Encl.| FLA ‘ Method | Part No. Pg.
115-120/ 0-5V Only | 328447 5 4.0 0-10V Only | 310307 .
V15 08.p3p | 3001750 | TENV | 1.3/065 =0 1 soeaas | 5 115 | 300-2500 | ODP | 6.5 | Potonly | 310476
115 | 300-1725 | TENV| 1.5 | Pot/io-10V | 318003 Y [ FEEATNT || STPEGY || 8
115/208 138/ 208-240 | 350-2500 | ODP | 4.9 Pot/0-10V | 317706 3
110 | 2307277 [ 3001750 | ODP 4 p4jg 73| POVO-10V | 319356 | 4 1o | 21| 350-2500 ODP | 3.27 | Pot/0-10V | 317707 | 3
115/208- 6.4/3.8-
L 300-1750 | ODP Pot/0-10V | 320588 | 4
115/208- 1 350 1750 | Tenv | 1911 | potio-1ov | 328128 | 4 230/277 3.6/3.2
2307217 09 115/208- 6.2/4.0/
350-1750 | ODP | >3~ | Pot/0-10V | 328131 4
115/208- 2.2/1.3/ 230277 3.2
230/277 | 300-1750 | ODP | <773 Pot/0-10V | 319357 | 4 T T
po— Py 230/277 | 35072500 | ODP | ®'-% | Pot/0-10V | 328178 | 4
230/277 350-1750 | TENV 12 Pot/0-10V 328129 4 10.1 0-10V 0n|y 309026 3
. I
26 | Pot/0-10V | 318004 | 4 15 | 300-1725 | opp — ! Pot Only 22?222
31 | 0-10VOnly | 311352 3 10.6 | Pot/0-10V 212619 3
1/6 31 PolOnly | 311353 208-240 | 300-1725 | ODP | 6.6 | Pot/0-10V | 314534 3
115 | 300-1750 | TENV | 3.1 311731 - . - ov-
312359 277 | 350-1725| ODP | 5.4 | Pot/0-10V | 316498 3
Pot/0-10V 3 . -
245 313712 115 | 300-2200 | ODP :2 OP“:\;O:] . 2:?)2(7)2 3
317886 3/4 - : ooy
313233 11.3 | Pot/0-10V | 312361 3
208-240 | 300-1750 | TENV | 1.6 | Pot/0-10V — -~ 3 208-240 | 350-2200 | ODP | 5.6 | Pot/0-10V | 317708 3
277 -22 DP | 47 | Pot/0-10V | 3177
277 | 350-1750 | TENV | 1.15 | Pot/0-10V | 316495 3 15/208 3502200 | 0 58/54 ov0-10V | 317709 3
115/208- 2.85/ "1 300-1750 | ODP | 222" | Pot/0-10V | 320589 4
230/277 | 300-1750 | ODP | Z7%_ | Pot/0-10V | 318013 | 4 121350//220787 51-:/2-/8
| o oo || e || 42260 | mn | emmen | 230/277 | 350-1750 | ODP | 2’ | Pot/0-10V | 328132 4
230721 24 115/208 10.5/
0-10V Only | 310107 ~ | 350-2200 | ODP ; Pot/0/10V | 328179 4
3.9 i 3 230/277 6.5/5.0
1/4 115 300-1725 | ODP 311377 115 300-1725 | ODP 12.4 Pot/0-10V 312362 3
35 | Pot/0-10V | 313714 | 3 115/
TR 208-240 | 300-1725 | TEFC | 12.0/6.0 | Pot/0-10V | 311156 5
313234 . ’ .
208-240 | 300-1725 | 0P | 23 | Pov0-10v [— > 3 ; 208-240 | 300-1725 | ODP | 8.6 Pot/0-10V | 314945 3
277 [300-1725 [ 0DP | 1.8 | Povo-10v | 316496 | 3 277 3501725 ] ODP | 7.3 | Pot0-10V | 316499 | 3
115/208- 4.4/2.6- 115/208- 11.5/7.0-
230/277 | 300-1750 | ODP | 5% 0" | Pot/0-10V | 320587 | 4 2307277 | 300-1750 | TENV |2 72" | Pot/0-10V | 320590 | 4
115/208- 4.75/ 115/208- ) 13.0/ .
173 | oa0/277 | 350-1200 | TENV |, 0irn o | Pot/o-10V | 328173 | 4 2307277 | 350-1750 | ODP | . | Pot/o-10V | 328133 | 4
121350//220787- 350-1550 | TENV 4.12/3.4 potio-1ov | 328174 | 4 2 | 208-240 [300-1725| TEFC | 12.0 | Pot/0-10V | 310420 5
. | *Actual maximum RPM may vary. See RPM column in chart on
2 CHICTWIT | et 3 page 11 for specific motor and fan combinations.
115 | 300-1725 | ODP | 55 Pot Only | 309028
1/2 6.2 Pot/0-10V | 311812
208-240 | 300-1725 | ODP | 4.2 | Pot/0-10V | 313235 | 3 Controls. . ... 7-11
277 | 350-1725| ODP | 3.3 Pot/0-10V | 316497 | 3

MaximumRPM Table ... ....... ... .. .. ... 12
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Vari-Green® Motor Features, Operation and Wiring, and

The Vari-Green Motor is an electronically commutated Troubleshooting
(EC) motor that uses AC input power and internally Features
converts it to a DC power supply which provides an Soft start — All motors

80% turndown capability and increased energy savings.  feature soft-start

technology which
eliminates inrush current
at start-up. The motors
will reliably start at any
speed setting.

Overload protection - If the motor becomes
overloaded, it will automatically reduce its speed until it
is no longer overloaded. This means that the motor will
never operate in the “service factor” which is possible
with many AC motors.

Locked rotor protection - If the motor ever encounters
a locked-rotor scenario, the motor will automatically
shut itself down. It will try to restart up to 3 times, and if
after the 3rd time the motor will still not rotate, the motor
When using a clamp meter to measure input amp will not attempt to start again until power is cycled.
draw, the meter must be capable of reading a

' X X Thermal protection — The motors have a one-shot fuse
non-linear current. Erroneous readings will occur thermal protector. This is meant to protect the motor
otherwise. from a severe temperature rise. Additionally, the motors

To reduce the risk of fire or electric shock, do not use the speed of the motor should it become _t°° hot. The
this motor with any solid-state speed control device. fuse is used as alast resort to prevent a fire.

RPM measurement — The motors have a small shaft
extension on the end of the motor to measure motor
RPM with either a contact or optical tachometer.

Fig. 1 0-10 VDC External connection with factory mounted transformer (See page 4 for details)

Transformer Assembly

Fi 100 ft. or less 4%

(&3 VARI-GRII:AI::N‘ )

| _ - -
|
[leee]] [leee] [
zQz PRa @
o oge 3<g R
TO REMOTE DEVICE : < <
PROVIDED BY Auxiliary Control
OTHERS Contact
. . Green indiator light
Trip Point = 1.85VDC
Low voltage, route away Cr::%taclt Rating: —Power present
from high voltage lines 10A @ 24-240VAC
and/or use shielded cable 5A @ 30VDC
O O
TRANSFORMER
2x4
Factory Wiring Junction
Box
- - Field Wiring

115/230 VAC input

m Vari-Green Motor and Controls E



Operation and Wiring
= Potentiometer Dial Only

Part Numbers Covered in this Section
309028 | 309029 | 310108 | 310475 | 310476

311353

These motors feature a potentiometer dial on the motor
for speed adjustment. A small screwdriver can be used
to make the speed adjustment. To increase the speed,
rotate the dial clockwise. To decrease the speed, rotate
the dial counterclockwise.

The motor is pre-wired at the factory and cannot be
changed inside the motor. Connect single-phase power
at the voltage listed on the nameplate.

These motors cannot be converted to receive a remote
control signal — a different motor is needed. Please
consult the factory.

Operation and Wiring
= 0-10V Input Only

Part Numbers Covered in this Section
309025 | 309026 | 310107 | 310306 | 310307

311352

These motors will accept a 0-10 VDC control signal for
speed control. From 0-1.9V, the motor will be off, and
will operate in the 2-10V range. 24 VAC/DC power is
also required for operation. The motor will consume
0.7VA at 24 VAC or 25mA at 24 VDC. A factory mounted
transformer is available to supply this voltage.

(See Fig. 1)

The motor is pre-wired at the factory and cannot be
changed inside the motor. Connect single-phase power
at the voltage listed on the nameplate, along with the
0-10 VDC and 24V signal for speed control.

NOTE: The motor will not operate without the proper
control voltages.

Operation and Wiring
- Potentiometer Dial and 0-10V Input

Dial on Motor — A small screwdriver can be used to
make the speed adjustment. To increase the speed,
rotate the dial clockwise. To decrease the speed, rotate
the dial counterclockwise. There is no need to connect
the control wires.

0-10 VDC signal — The dial on the motor must be
rotated fully clockwise to achieve the full speed range.
If this is not done, the dial will act as a maximum speed
limiter.

From 0-1.9V, the motor will be off, and will operate in
the 2-10V range. 24 VAC/DC power is also required for
operation. The motor will consume 0.7VA at 24 VAC

or 25mA at 24 VDC. A factory mounted transformer is
available to supply this voltage. (See Fig. 1, page 2)

A low voltage wiring harness is needed to supply the
0-10V signal to the motor. This harness is available from
the factory if conversion is necessary.

Low Voltage Harness Part Numbers

Type Use with Motor
3-pin | 311731, 310359

311377, 311812,
311388, 312359,
312360, 312361,
312362, 312619,
313233, 313234,
313235, 313712,
313713, 313714,
313715, 314534,
314945, 316495,
316496, 316497,
316498, 316499,
317706, 317707,
317708, 317709,
317886, 317887

The 9-pin connector on the motor contains 6 wires.
The red, black and white wires are used for the
external control signal and the other three are used for

18 in. long
384431

36 in. long
384432

9-pin 384804 384805

Part Numbers Covered in this Section fact nitializati d .
310359 | 311731 | 311377 | 311388 | 311812 actory intialization and programing.
312359 | 312360 | 312361 | 312362 | 312619 i i
313233 | 313234 | 313235 | 313712 | 313713 0-10V Analog input connection
313714 | 313715 | 314534 | 314945 | 316495 Red +0-10 VDC
316496 | 316497 | 316498 | 316499 | 317706 : -
317707 | 317708 | 317709 | 317886 | 317887 White Common

Black +24 VAC/DC

These motors have both a potentiometer dial on the
motor for speed adjustment AND have the ability to
accept a 0-10 VDC signal for remote speed control.

There is a 4 second delay between the application of
power and the motor starting.

The motor is pre-wired at the factory and cannot be
changed inside the motor. Connect single-phase power
at the voltage listed on the nameplate. If remote control
is desired, connect the 0-10 VDC and 24V signal for
remote speed control.

[8

*Common is shared between both 24V power
and 0-10V signal.

The impedance of 0-10V circuit is 12KQ

Vari-Green Motor and Controls m



Troubleshooting
Motor does not operate

1. Check all wiring connections to ensure they are
correct and secure.

2. Verify that all voltages are present at the motor,
including 24V and 0-10 VDG, if applicable.

Make sure that the fan wheel will rotate freely and
there are no foreign objects in the wheel. If fan wheel
does not rotate freely, disconnect power from the
motor and adjust the wheel or housing until the
wheel can freely rotate. Apply power and the motor
should restart.

w

E

control option, control wiring issues can be tested
by disconnecting the control wires from the motor.
The motor should then operate using the dial on the
motor for speed control.

Motor will not reach maximum speed
1. Make sure dial is rotated full clockwise, if applicable.
2. Make sure motor is receiving 10 VDG, if applicable.

3. There are some motor/fan combinations
where the motor may not reach nameplate
RPM. See Max RPM table on page 11 for the
maximum motor speed for your application.

Factory Mounted Transformer (Fig. 1, page 2)

A factory mounted transformer is available to supply
24 VDC power to the motor when the 0-10V signal

is by others. This transformer has the capability to
power a remote device if desired. The power available
to a remote device is 400mA at 24 VDC. If the remote
device is powered by a different source, connect the
analog output to the 0-10V and COM terminals of the
transformer. This will pass the signal through to the
motor.

Do not connect an external 24V supply to the
transformer's control terminal labeled 24V. If the
external device providing the 0-10V signal is powered
elsewhere, this terminal can remain unused.

If motor has both the dial on the motor and 0-10 VDC

Operation and Wiring
- Potentiometer and 0-10V Input

Motor part numbers 318003, 318004 — The motor is
prewired at the factory and cannot be changed inside
the motor. Connect single-phase power at the voltage
listed on the nameplate.

Motor part numbers 318013, 319356, 319357, 320587,
320588, 320589, 320590, 328128, 328129, 328130,
328131, 328132, 328133, 328173, 328174, 328178,
and 328179 — The motor is prewired at the factory and
can operate on 115v up to 277v. Operating voltage is
changed via voltage red jumper wire.

Voltage jumper — For 115v the red jumper wire on
the side of the motor must be connected (closed).

For 208v-277v operation the red jumper must be
disconnected (open). If disconnected, red jumper
wire has 120 VAC potential. Ensure leads are capped/
covered.

Dial on Motor — A potentiometer (PN 385806) can

be plugged into the 9-pin connector of the motor. To
increase speed, rotate the dial clockwise. To decrease
speed, rotate the dial counterclockwise.

0-10 VDC Signal — From 0-1.9V, the motor will be off,
and will operate in the 2-10V range. A low voltage
wiring harness is needed to supply the 0-10V signal to
the motor. The harness is available from the factory if
conversion is necessary.

0-5 VDC Signal — From 0-0.9V, the motor will be off
and will operate in the 1-5V range. A low voltage
wiring harness is needed to supply the 0-5V signal to
the motor. The harness is available from the factory if
conversion is necessary.

Low Voltage Harness Part Numbers

Type Use with Motor 18in. | 36in.
long long
385821 | 385822

318003, 318004, 318013,
319356, 319357, 320587, | ©1%0¢ | 1058C
320588, 320589, 320590,

9-pin | 328128, 328129, 328130, | 386518 | 386519
328131, 328132, 328133, | 05 \QCD ©0-5 \QCD

an an
328173, 328174, 328178, o1ovnG | o-tovbe

328179

compatible) | compatible)

The 9-pin connector on the motor contains 6 wires.
The yellow, orange, red and white wires are used for
external control. The other two wires are used for
factory initialization and programming.

Part Numbers Covered in this Section 0-10V Analog Input Connection
318003 | 318004 | 318013 | 319356 | 319357
320587 | 320588 | 320589 | 320590 | 328128 Red +0-10VDC
328129 | 328130 | 328131 | 328132 | 328133 White Common
328173 | 328174 | 328178 | 328179 Green +0-5 VDC Signal
Black 5 VDC Supply

These motors have the ability to accept a plug-in
potentiometer for speed adjustment AND the ability to
accept a 0-10V signal for remote control.

There is a 4 second delay between the application of
power and the motor starting.

m Vari-Green Motor and Controls

Troubleshooting
Motor does not operate

1. Verify the motor is wired correctly and all connections
are secure.

(8



2. If using dial on motor, verify the potentiometer is fully
seated in the 9-pin connector.

3. If using 0-10 or 0-5 VDC, verify that all voltages are
present at the motor.

Motor does not reach maximum speed

1. Make sure dial is rotated full clockwise, if applicable.

2. Make sure motor is receiving 10 or 5 VDC, if
applicable.

3. There are some motor/fan combinations where the
motor may not reach nameplate RPM. See Max
RPM table on page 11 for the maximum motor speed
for your application.

4. Make sure black wire is disconnected when using
0-10 VDC.

Operation and Wiring
- 0-5V Input

Part Numbers Covered in this Section
328447 | 328448

Motor PN 328447 has the ability to accept 0-5V signal
for speed adjustment via a 0-5V dial on fan, PN 386512.
Motor PN 328448 has the ability to accept a 0-5V
signal for speed adjustment via a plug-in potentiometer
PN 385806.

There is a four second delay between the application of
power and the motor starting.

Motor part numbers 328447, 328448 - the motor is
prewired at the factory and can operate at single phase
115-120V or 208-230V. The motor detects the incoming
voltage and automatic switches adjust for it inside the
motor. All that is required is to connect single phase
power at the voltage listed on the nameplate.

Dial on Motor — A potentiometer (PN 385806) can

be plugged into the 9-pin connector of the motor. To
increase speed, rotate the dial clockwise. To decrease
speed, rotate the dial counterclockwise.

0-5V Dial on Fan — From 0-1V, the motor will be off and
will operate in the 2-5V range. The low voltage wiring
harness is built into the design of the motor PN 328447.

The 9-pin connector on the motor contains 3 wires.
The green, white and black wires in the white
jacketing are used for external control.

0-10V Analog Input Connection

Green +0-5 VDC Signal

White Ground

Black 5 VDC Supply
Troubleshooting

Motor does not operate

1. Verify the motor is wired correctly and all connections
are secure.

2. If using dial on motor, verify the potentiometer is fully
seated in the 9-pin connector.

3. If using 0-5V dial on fan controller, verify that all
voltages are present at the motor.

Motor does not reach maximum speed
1. Make sure dial is rotated full clockwise, if applicable.
2. Make sure motor is receiving 5 VDC.

Part Numbers Covered in this Section
310420 | 311156

Features

Speed control -
These motors can be
controlled by either
a dial on the motor
or a 0-10 VDC signal
for remote control.

Soft start — All motors feature soft-start technology
which eliminates inrush current at start-up. The motors
will reliably start at any speed setting. There will be up
to a 30 second delay between the application of power
and the motor starting. The motor will "rock" back and
forth upon startup as part of its normal operation.

Overload protection - If the motor becomes
overloaded, it will automatically shut itself down. The
maximum programmed motor speeds have been
selected to prevent this from happening in normal
operation.

Locked rotor protection — If the motor encounters a
locked-rotor scenario, it will automatically shut itself
down. It will try to restart up to 3 times, and if after the
3rd time the motor will still not rotate, the motor will not
attempt to start again until power is cycled.

Thermal protection — The motors have an automatic
reset thermal protector. This is meant to protect the
motor from a severe temperature rise.

RPM measurement — The motor RPM can be
measured by removing the cooling fan cover and using
a contact or optical tachometer. Be sure to replace the
cooling fan cover when finished.

Reversible rotation — The motor direction has been
pre-set at the factory for the rotation of the fan but can
be reversed if necessary.

Operation and Wiring

These motors can be controlled by either a dial on the
motor or a 0-10 VDC signal for remote control. The
motor will be supplied from the factory with the correct
accessory depending on what was ordered.

Dial on Motor - Turn the dial with your fingers to adjust.
To increase the speed, rotate the dial clockwise. To
decrease the speed, rotate the dial counterclockwise.
Turning the dial full Counter Clock Wise will turn the
motor off.

0-10 VDC Signal - From 0-1.9V, the motor will be off,
and will operate in the 2-10V range. This motor does not
require 24V power for operation.

Vari-Green Motor and Controls m




0-10V Analog Input Connection

Red + 0-10 VDC
White Ground
Wiring

1. All high and low voltage wiring connections are made
inside the motor control box at the factory. Normally,
there is no reason to enter the control box of the
motor. If there is a need to enter the control box,
disconnect power and wait at least five minutes to
allow the capacitors to discharge.

2. The motors are factory wired for the ordered voltage.
If the factory wired voltage does not match the
desired voltage, the voltage can be changed, with
exception of the 2HP motor (310420), which is
208-240V only.

115V: Connect 115 VAC to L1, connect Neutral to N.
The L2 terminal remains empty. Connect ground to
grounding stud.

© - )
: o ERRCEEEE

IR RN

4 Green
P10
pin 1

-
8/[ [whie
[=a]

115V Connection inside control box

208-240V - Connect line voltage to L1 and L2. The N
terminal remains empty. Connect the ground to the
grounding stud.

© ®)

°  gmm /°
f'H'” Green
P10
pin 1

Black

208-240V Connection inside control box
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Dial on Motor - the dial POTENTIOMETER
is factory-wired |pto the RED T 12V
low voltage terminal block WHITE E 2 ANG1
inside the control box. BLACK 2 ESE‘[;
The wires are connected YELLOW 5 DGND
as shown. YELLOW 6 LGXA1

7 LGX2

8 LGX3

9 LGX4

o - I

Dial on motor connection inside control box

0-10 VDC Signal - a two-wire
pigtail is factory-wired into the

EXTERMNAL 0-10V

112V
low voltage terminal block. RED —# 2 ANG 1
The wires are connected WHITE —3 i Eh?g[z)
as shown. YELLOW —H 5 DGND
YELLOW —# 6 LGX 1
7 LGX2
8 LGX3
9 LGX4

10 oeno P10

0-10 VDC signal connection inside control box

If the motor needs to be tested before the 0-10 VDC
signal is available, a jumper can be placed between
terminals 1 and 2. This will force the motor to run at
full speed.

Motor Rotation

To reverse the rotation of the motor, swap any two of
the red, black and blue wires connecting the control
board to the motor at terminals T1, T2 and T3. Note
that motor warranty is void if motor is rotating in the
wrong direction. See fan instruction manual for correct
rotation direction.

N

|T2

Rotation selection wires inside control box




Troubleshooting

These motors have a diagnostic red LED on the circuit
board inside the control box, or on the exterior of the
control box, that will be solid (not flashing) when power
is applied to the motor and the motor is operating
normally. The LED may be solid even if the motor is not
spinning, such as when power is applied but the motor
may be commanded to be off with a 0-1.9V VDC signal.

1. If external LED is not present, to view the status of
the LED the control box cover must be removed
while power is applied to the motor. If the control
box cover is removed while power is applied,
extreme care must be taken not to touch any of the
components inside the box.

2. If a fault occurs, the LED will blink a specific number
of times to identify the fault that has occurred. The
fault indications are as follows:

Number of Blinks Indicated Fault

Hardware Fault

Overvoltage

Undervoltage

Communication Error

Sync Loss

Spin Fault

Motor Overload

OO (N[O |~ |W|N

Motor Over Temperature

3. When the LED is blinking, it will consecutively blink
from 2 to 9 times, followed by a pause, and repeat
the blink sequence. It is best to count the number
of flashes 2 or 3 times to ensure accuracy.

4. Under most fault conditions the motor will
automatically restart. If a motor overload fault occurs
more than 10 times in one hour, the motor will shut
down and require a power cycle to reset.

5. If the fault persists, consult the factory.

Motor does not operate
1. Verify the motor is wired for the correct voltage.

2. Verify that the dial on the motor is properly
connected to the control board - or - verify that
the 0-10 VDC wires are properly connected to the
control board.

3. Verify that the Status LED is solid red.

4. Verify that a jumper is in place between terminals
9 and 10. The motor will not run without this jumper
in place.

5. Verify that the two yellow wires coming from the
motor are in place on terminals 5 and 6.

Controls: Operation,
Wiring and Troubleshooting

Remote Dial/Touch Remote and
2-Speed Control

Remote Dial

Installation Overview: The remote dial is provided
with the fan, shipped loose for remote installation.
It also includes a factory mounted 24 VDC transformer.

1. Disconnect power to the fan.

2. ldentify where the remote dial will be mounted.
3. Mount a standard single-gang 2x4 junction box.
4

. Run a 3-wire control cable from the remote dial to
the fan motor compartment. The maximum distance
from the fan to the remote dial is 100 feet. If a greater
distance is required, signal loss may occur and cause
the fan to operate erratically.

5. Connect control cable to transformer mounted inside
fan motor compartment. Connect control cable to
remote dial.

6. Secure remote dial to 2x4 junction box.

Remote Dial with Min/Max Setting

Remote dials (PN 385803) are capable of setting
minimum and maximum voltage limits. Setting voltage
limits will require a multi-meter. To set a voltage span:

1. Install and wire remote dial as previously instructed.

2. Install multi-meter probes into the red (0-10v) and
black (ground) connectors.

3. To set maximum voltage limit, apply power to the
motor, transformer and remote dial. With remote dial
set to zero (0), hold the Upper Limit button down and
turn the dial until the desired voltage is displayed on
your multi-meter. Release button to save max voltage
setting.

4. To set lower voltage, turn remote dial back to zero
(0). Hold down Lower Limit button while turning
dial to desired voltage on your multi-meter. Release
button to set minimum voltage limit.

5. To reset to default (0-10v) limits, hold both Upper
and Lower limit buttons down simultaneously until
the LED indicator lights up. Then release buttons and
default levels will be restored.

NOTE: Upper voltage limit must be set prior to
setting lower voltage limit. Upper and lower limits
can only be within 0.5v of each other.

Vari-Green Motor and Controls



Other Vari-Green®@ controls, such as the Constant
Pressure and Air Quality families of controls, have their
own manual that ship with the controller. They can also
be found on Greenheck.com. See table on page 11 for
document numbers.

Touch Remote

_Follow installation instructions for remote dial above.
After power is applied to the system, operate as follows:

1. Touch power button to turn fan on.
2. Touch UP/DOWN arrow to increase/decrease speed.

3. Subsequent touches of the power button will start
the countdown timer of 90, 60, 30 or 10 minutes.

4. LED's will turn off after a period of inactivity.

5. To lock/unlock buttons, hold the UP and DOWN
arrows for 3 seconds. When locked, the power
button will light up red.

Even though the motor may not be operating, high
voltage power may still be present at the motor. Make
sure to disconnect power to the fan before servicing.

Remote Dial/Touch Remote Assembly

}47 100 ft. or less 44

com <3 VARI-GREEN| ]
24V Motor
0-10v
| leed] [jeed] [lee9[]
(8% 288  I38 )
[le@ae[] o) °z29) 12z |27z e}
QN o ™ *NOTE: Black wire not
Cg) S = 'é%ﬂ!(':?t' Control Motor used on some motors
<
— Trip Point = 1.85VDC O+ Green indiator light
Contact Rating: —Power present
TFO‘EI\éaTFEE?,IIgl.'r/E 10A @ 24-240VAC
U 5A @ 30VDC
©| TRANSFORMER °
L J
Low voltage, route away
from high voltage lines
and/or use shielded cable
2x4
Factory Wiring Junction

Box
Field Wiring

115/230 VAC input
to match motor name plate

Troubleshooting -
Remote Dial/Touch Remote

Remote Dial does not adjust motor RPM

1.Check voltage to ensure the motor and transformer
are receiving the correct line voltage.

2.Check voltage at the remote dial. 24 VDC should be
present across the 24V and COM terminals. 0-10 VDC
should be present across the 0-10V and COM
terminals.

Remote Dial with Min/Max Setting

Upper Limit Button

Lower Limit Button

3. Verify all of the connections at the transformer and
make certain that they are secure.

4.Touch remote: Verify that the touch remote is unlocked.

5.7To reset to default (0-10v) limits, hold both Upper and
Lower limit buttons down simultaneously until the LED
indicator lights up. Then release buttons and default
levels will be restored.

LED Indicator

m Vari-Green Motor and Controls

Terminals Desired Voltage
24V-COM 24 VDC Nominal
0-10 VvDC
0-10V-COM (varies with dial position)
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Two Speed Assembly

by others —— Factory Wiring
= —— - - —— - — —— Field Wirin
o Low voltage (<10V), route ield Wiring
IB away from high voltage lines o B
8 9 and/or use shielded cable
s! . 100" or less g
3 ‘ 80 B
[
<
‘ ‘ [ G VARKGREEN. | | [
[lsss]] [leed] =
s w>g 2% 00
= 2<
2 < 2°= | B
2 Dry *NOTE:
Digital Contact Black wire not used
Input Input Spesd A Green indicator light on some motors
Adjustment —Power present
Digital Input Logic
FACTORY MOUNTED L1 or L2 = Speed B
2 SPEED CONTROL L1 and L2 = Speed A
O Speed B No input = Off

SPDT
Switch/Relay

Adjustment

2x4
Junction
Box

.

115/230 VAC Input

Two Speed Control

Installation Overview: The two speed control is factory
mounted to the fan and may be set to provide any
two speeds the application requires. It also includes a
24 VDC transformer. A green LED will be illuminated
when the 2-speed control is powered.

1. There are two methods of toggling between speed A
and speed B:

a. Dry contact input - this utilizes an external
switching device such as a relay or SPDT switch
to toggle between the two speeds.

e Connect terminal “A” to “COM?” for speed A.
e Connect terminal “B” to “COM” for speed B.

If no contact is made between either terminal the
motor will be off.

b. AC digital input - this input allows an AC voltage
signal to be fed directly into the 2-speed control
to change speeds.

e Send 115-230V AC to L1 OR L2 for speed B.
e Send 115-230V AC to L1 AND L2 for speed A.

If no voltage is applied to either terminal, the
motor will be off.

c. DO NOT CONNECT BOTH DRY CONTACT AND
DIGITAL INPUTS SIMULTANEOUSLY.

2. To test fan operation before the external control
devices are installed, a jumper wire can be
connected between the COM and A or B terminal on
the dry contact input for fan operation.

Troubleshooting - Two Speed Control

1.

Check all wiring connections to ensure they are
correct and secure.

. Verify AC line voltage is present at the motor and

2-speed control.

Verify 24 "VDC is present at the 24V and COM
terminals of the "Motor" terminal block.

Measure DC voltage between the 0-10V and COM
terminals of the "Motor" terminal block. This voltage
should match the dial position of the active dial.

a. If using dry contact input - ensure contact closure
is connecting the proper terminals.

b. If using AC digital input - disconnect connector
from 2-speed control and measure voltage
between L1 and Neutral or L2 and Neutral.

Vari-Green Motor and Controls m



Motorized Backdraft

Motorized Damper

Damper Control L T o o
The available factory mounted transformer (Motorfcontrol wiring omitted for clarf)
(PN 385253) has the ability to signal a
motorized back draft damper to open/close To control
as the motor starts/stops.
X i To motor
A N.O./N.C. set of contacts is provided
which will change state when above or
below a control voltage of 1.85 VDC. See . L
wiring diagram for example.
Contact Rating:
e 10A @ 24-240 VAC H@@@H H@@@H H@@@H
* 5A @30 VDC o (885, ZBg I8 o
é‘é’:{i:g Control Motor
Trip Point = 1.85VDC O (irszcvgd,;?::;: ont
Contact Rating:
10A @ 24-240VAC
5A @ 30VDC
O FACTORY MOUNTED O
it it TRANSFORMER Y,
Neutral Line
(Damper Power Source)
<
Fans Where Dial on Motor
is Not Accessible
A control is available to mount on the outside of a fan
where the dial on motor may be difficult to access
(model SQ). This control is powered by the line voltage
entering the fan and will send 24 VDC and 0-10 VDC to
the motor. Control Part Number is 385611
=N B
Factory Wiring @ D
- - Field Wiring £ -
<> VARI GR%I:ZV ]
FACTORY MOUNTED 4 5 5 B
SPEED CONTROL  voltage 3~ _7 U D
o { ) &
O Present WK Y ’ O
Input: 85-265VAC 0 10

Output: 24VDC, 0-10VDC

COM| 24V | 0-10V

*NOTE: Black wire not
used on some motors

2x4
Junction
Box

115/230 VAC Input
to match motor name plate
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Alternative: Fans Where Dial on Motor is
Not Accessible

A control is available to mount on the outside of a fan
where the dial on motor may be difficult to access
(model SQ). In many cases, the tri-voltage platform of
VG motors can work off either 0-5V signal or a 0-10V
signal. This control is powered by 5VDC output signal
wire of the motor and will send a 0-5VDC to the motor
to adjust the speed. Control PN 386512.

Control Compatible Motor P/N

Maintenance

Vari-Green® motors use brushless technology with
sealed bearings. No routine maintenance is required
other than keeping any debris from accumulating on the
motor and controls.

Other Vari-Green® Control
Instruction Manuals

Description Document Number
Indoor Air Quality - VOC 475407

328447, 319356, 328128, 319357, 328129,
318013, 328130, 320587, 320588, 328131,

386512 320589, 328132, 320590, 328133

328173, 328174

Indoor Air Quality -
Temperature/Humidity

Constant Pressure Control 474766

475573

Factory Wiring

Field Wiring

FACTORY MOUNTED
SPEED CONTROL

Input: 5VDC
(Supplied Motor)

Output: 0-5 VDC

80

<S> VARI-GREEN.| | ]

Motor

00

2X4
JUNCTION
BOX

115/208-230/277
VAC Input

Multiple Motors on One Control

Refer to the table below for the recommended number
of motors to be driven from one controller. Note that the
controllers do not have the ability to distinguish between
more than one motor, therefore all motors will receive
the same control voltage. Control voltage must be wired
in parallel to all motors.

Controls Max. Motor Quantity

Remote Dial 4

2-speed

Constant Pressure/Airflow

Temperature/Humidity

NN~ [OD

VOC

Generation 2 Constant

Pressure/Airflow Control 479653
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Maximum RPM Table USF  Max RPM Motor HP G | MaxRPM | Motor HP

This table will show the available motor and fan 4 1?2? 1;;' 60,70 | 1725 1715
combinations with the correlating maximum motor RPM 175 34 80,90 1725 1/10
s 95 1725 1/6
for each combination. 1660 1/2 97-99 1795 1/4
60,70 | 1725 1/15 60,70 | 1725 1/15 1725 1/2 103Hp 11725 1/4
80, 90 1725 1/10 80, 90 1725 1/10 1725 3/4 2500 1/2
95 1725 1/6 95 1725 1/6 7 1140 1/4 123 1200 1/4
99 1725 1/4 97 1725 1/4 1725 1/2 1725 1/2
101 1725 1/4 2500 12 1660 1/4 1150 1/4
1725 1/a o 1725 1/4 8 1725 172 133 [ 1550 172
101HP 5500 2 2200 | 3/4 1725 3/4 1725 | 3/4
1400 1/4 99 1725 1/4 1660 1/4 900 1/4
21 75 T2 2200 | 3/4 10 [ 1725 12 143 | 1200 |72
1200 1/a 100 | 1725 1/4 1725 3/4 1300 3/4
131 1450 2 120 | 1725 172 1370 1/4 1725 1
1725 3/4 130 1725 3/4 13 1725 1/2 1500 1/4
1000 1/4 1250 1/4 1725 3/4 143HP | 1725 1/2
1300 1/2 130HP | 1450 12 1110 1/4 2200 3/4
141 550 | 3/ 1950 | 3/4 15 1400 172 750 3/4
1725 1 140 1500 3/4 1600 3/4 163 1200 1
1450 1/4 1725 1 910 1/4 1725 2
141HP 1725 1/2 1100 1/2 16 1150 1/2 900 3/4
2200 3/4 140HP 1450 3/4 1320 3/4 183 1000 1
1000 1/2 1725 1 740 1/4 1325 2
1200 3/4 1140 3/4 18 940 1/2
181 ™300 [ 1 160 | 1300 | 1 1050 [ /4
1725 2 1725 2 8-440| 1725 1/15
1300 172 850 1/2 8-440: 1725 110
161HP 1650 3/4 160HP 1000 3/4 80-90 1725 110 10-440 1725 1/15
1725 1 1600 1 % 1725 176 10-440| 1725 1/6
3875 3/4 1725 2 100 1725 /4 12-426 1725 1/4
180 1000 1 120 1795 12 12-432 1725 1/4
1325 > 12-436 | 1725 1/4
oo | s |1
510 | 1275 | 1/6 14240 | 1725 | 12
710 | 1450 | 174 16421 | 1725 | 12
700 | 1750 | 1/3 16426 | 1725 | 172
1050 | 1225 | 1/3 16-428 | 1725 | 3/4
16-436 1725 3/4
18-424 1725 3/4
18-429 1725 3/4
20-420 1725 1
*SE1 Model Only

Our Commitment

As a result of our commitment to continuous improvement, Greenheck reserves the right to change specifications
without notice.

Product warranties can be found online at Greenheck.com, either on the specific product page or in the literature
section of the website at Greenheck.com/Resources/Library/Literature.

AMCA Publication 410-96, Safety Practices for Users and Installers of Industrial and Commercial Fans, provides additional safety
information. This publication can be obtained from AMCA International, Inc. at www.amca.org.
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Building Value in Air.
Phone: 715.359.6171 e Fax: 715.355.2399 e Parts: 800.355.5354 ¢ E-mail: gfcinfo@greenheck.com e Website: www.greenheck.com
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Document 471558
Model G and GB
Downblast Centrifugal Roof Exhaust

[ B GREENHECK

Building Value in Air.

( )
Installation, Operation and Maintenance Manual
Please read and save these instructions for future reference. Read carefully before attempting to assemble, install,

operate or maintain the product described. Protect yourself and others by observing all safety information. Failure
to comply with these instructions will result in voiding of the product warranty and may result in personal injury

\and/or property damage.

J

Direct Drive
Downblast Centrifugal Exhaust
These fans are specifically designed for roof

mounted applications exhausting relatively
clean air. The maximum continuous operating

temperature is 130°F (54°C). Direct drive models & =

are made with nominal wheel diameter ranging
from 8 to 30 inches (203 to 762 mm) (060-

300 unit sizes). Each fan shall bear a permanently
affixed manufacturer’s embossed metal nameplate
containing the model number and individual serial
number. All fans are UL/cUL Listed Standard 705.

General Safety Information

Belt Drive
Downblast Centrifugal Exhaust

These fans are specifically designed for

roof mounted applications exhausting
relatively clean air. The maximum continuous
operating temperature is 180°F (82°C). Belt
drive models are made with nominal wheel
diameters ranging from 11 to 54 inches

(279 to 1372 mm) (097-540 unit sizes). Each fan shall
bear a permanently affixed manufacturer’'s embossed
nameplate containing the model number and individual
serial number. All fans are UL/cUL Listed Standard 705.

Only qualified personnel should install this fan.
Personnel should have a clear understanding of these
instructions and should be aware of general safety
precautions. Improper installation can result in electric
shock, possible injury due to coming in contact with
moving parts, as well as other potential hazards.

Other considerations may be required if high winds

or seismic activity is present. If more information is
needed, contact a licensed professional engineer before
moving forward.

1. Follow all local electrical and safety codes, as well as
the National Electrical Code (NEC) and the National
Fire Protection Agency (NFPA), where applicable.
Follow the Canadian Electric Code (CEC) in Canada.

2. The rotation of the wheel is critical. It must be
free to rotate without striking or rubbing any
stationary objects.

3. Motor must be securely and adequately grounded.

4. Do not spin fan wheel faster than max cataloged fan
RPM. Adjustments to fan speed significantly affects
motor load. If the fan RPM is changed, the motor
current should be checked to make sure it is not
exceeding the motor nameplate amps.

5. Do not allow the power cable to kink or come in
contact with oil, grease, hot surfaces or chemicals.
Replace cord immediately if damaged.

6. Verify that the power source is compatible with the
equipment.

7. Never open access doors to a duct while the fan
is running.

Always disconnect, lock and tag power source before
installing or servicing. Failure to disconnect power
source can result in fire, shock or serious injury.

CAUTION
When servicing the fan, motor may be hot enough
to cause pain or injury. Allow motor to cool before
servicing.
CAUTION
Precaution should be taken in explosive atmospheres.
DANGER

Pour écarter les risques d’incendie, de choc électrique
ou de blessure grave, veiller a toujours débrancher,
verrouiller et étiqueter la source de courant avant
I'installation ou I’entretien.

ATTENTION

Lors de toute intervention sur la soufflante, le moteur
peut étre suffisamment chaud pour provoquer une
douleur voire une blessure. Laisser le moteur refroidir
avant toute maintenance.

ATTENTION

Faire preuve de précaution dans les atmospheres
explosives.

Downblast Centrifugal Roof Exhaust



Receiving

Upon receiving the product, check to ensure all

items are accounted for by referencing the delivery
receipt or packing list. Inspect each crate or carton

for shipping damage before accepting delivery. Alert
the carrier of any damage detected. The customer will
make notification of damage (or shortage of items) on
the delivery receipt and all copies of the bill of lading
which is countersigned by the delivering carrier. If
damaged, immediately contact your representative. Any
physical damage to the unit after acceptance is not the
responsibility of the manufacturer.

Unpacking

Verify that all required parts and the correct quantity

of each item have been received. If any items are
missing, report shortages to your local representative to
arrange for obtaining missing parts. Sometimes it is not
possible that all items for the unit be shipped together
due to availability of transportation and truck space.
Confirmation of shipment(s) must be limited to only
items on the bill of lading.

Handling
Belt and Direct Drive Units

Lift Direct Drive unit on to the roof utilizing hooks under
the lip of the shroud. Evenly space the hooks around
the shroud using a minimum of four lifting straps. Use
a spreader bar to ensure the straps do not come in
contact with the unit (see Figure 1).

Figure 1

Spreader —>
Bar

Lifting —>
Strap

HoTok l l HoT)k

m Downblast Centrifugal Roof Exhaust

When lifting a belt drive unit on to the roof, use either
the four lifting points on the drive frame or the two lifting
points on the bearing plate if present (see Figure 2

for lifting points). Access to the drive frame is
accomplished by removing the screws identified

in Figure 3. The cover can then be removed and placed
on a flat surface in an area protected from strong winds.

When direct and/or belt drive unit is on the roof, move
fan to desired location using lifting points and fasten
securely through mounting holes in base. Shims may be
necessary depending upon roofing material thickness.

The motor amperage and voltage ratings must be
checked for compatibility to supply voltage prior to
final electrical connection. For direct and/or belt drive
installations, the electrical supply should be routed
through the conduit chase located between the curb
cap and the bottom of the motor compartment. Wiring
must conform to local and national codes.

Figure 2

Hook With
Safety Latch
(Supplied by others)

(2) Bearing Plate
Lifting Points

(4) Drive Frame
Lifting Points

Figure 3

Screws—>| (G oo > O d<—Screws
a D

| | 1% in.

(44 mm)
Li Curb Cap —>I




Storage

Fans are protected against damage during shipment. If
the unit cannot be installed and operated immediately,
precautions need to be taken to prevent deterioration of
the unit during storage. The user assumes responsibility
of the fan and accessories while in storage. The
manufacturer will not be responsible for damage during
storage. These suggestions are provided solely as a
convenience to the user.

Indoor - The ideal environment for the storage of
fans and accessories is indoors, above grade, in a
low humidity atmosphere which is sealed to prevent
the entry of blowing dust, rain or snow. Temperatures
should be evenly maintained between 30° to 110°F
(-1° to 43°C) (wide temperature swings may cause
condensation and “sweating” of metal parts). All
accessories must be stored indoors in a clean, dry
atmosphere.

Remove any accumulations of dirt, water, ice or snow
and wipe dry before moving to indoor storage. To avoid
“sweating” of metal parts, allow cold parts to reach
room temperature. To dry parts and packages, use

a portable electric heater to get rid of any moisture
buildup. Leave coverings loose to permit air circulation
and to allow for periodic inspection.

The unit should be stored at least 3%z inches (89 mm)
off the floor on wooden blocks covered with moisture
proof paper or polyethylene sheathing. Aisles between
parts and along all walls should be provided to permit
air circulation and space for inspection.

Outdoor - Fans designed for outdoor applications may
be stored outdoors, if absolutely necessary. Roads or
aisles for portable cranes and hauling equipment are
needed.

The fan should be placed on a level surface to prevent
water from leaking into the fan. The fan should be
elevated on an adequate number of wooden blocks so
that it is above water and snow levels and has enough
blocking to prevent it from settling into soft ground.
Locate parts far enough apart to permit air circulation,
sunlight and space for periodic inspection. To minimize
water accumulation, place all fan parts on blocking
supports so that rain water will run off.

Do not cover parts with plastic film or tarps as these
cause condensation of moisture from the air passing
through heating and cooling cycles.

Fan wheels should be blocked to prevent spinning
caused by strong winds.

Inspection and Maintenance
During Storage

While in storage, inspect fans once per month. Keep a
record of inspection and maintenance performed.

If moisture or dirt accumulations are found on parts,
the source should be located and eliminated. At each
inspection, rotate the wheel by hand ten to fifteen
revolutions to distribute lubricant in motor. If paint
deterioration begins, consideration should be given to
touch-up or repainting. Fans with special coatings may
require special techniques for touch-up or repair.

Machined parts coated with rust preventive should be
restored to good condition promptly if signs of rust
occur. Immediately remove the original rust preventive
coating with petroleum solvent and clean with lint-free
cloths. Polish any remaining rust from surface with
crocus cloth or fine emery paper and oil. Do not destroy
the continuity of the surfaces. Thoroughly wipe clean
with Tectyl® 506 (Ashland Inc.) or the equivalent. For
hard to reach internal surfaces or for occasional use,
consider using Tectyl® 511M Rust Preventive, WD-40®
or the equivalent.

Removing From Storage

As fans are removed from storage to be installed in their
final location, they should be protected and maintained
in a similar fashion until the fan equipment goes into
operation.
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Dimensional Data

Direct Drive
Figure 4 - Typical Roof Mounting Installation

Belt Drive
Figure 5 - Typical Roof Mounting Installation

Disconnect Disconnect
Screws —
(=0
Q
i LA f A N
% in, . ; 4 in. - .
M f 8 in. Minimum of 8 in.
(19 mm) 03 mm) (19 mm) (203 mm)
Wiring by Others —_— / Wiring by Others —_| [ / / /
N é L5l é [
Damper L Damper J
Recommended Duc Recommended Duct
1% in. [~ and Damper Size «— 1% in. 1% in. and Damper Size «<— 1% in.
(32 mm) (32 mm) (32 mm) (32 mm)
Recommended Roof Recommended Roof
Opening Opening
. Roof **Approx. . Roof **Approx.
Model Size Curb Cap Damper Opening Weight Model Size Curb Cap Damper Opening Weight
1, * *
060, 070 17 (432) 8 (203) 13%2 (343) 18 (8) 357)1 5 gg;, 081*, 098, 19 (483) 12 305) | 15 (393) 58 (26)
080, 090, 095 17 (432) 10 (254) | 13%2(343) 26 (12) !
097, 098, 099 19 483) | 12(305) | 15%.(393) | 57 (26) }8%:,21 JAO0HR 1 19 s3) | 12305 | 151393 | 63 (29
182;_;,23 » 100HF, 19 (483) 12 305) | 15%2(393) 62 (28) 120, 121* 19 (483) 12 (305) | 15%2(393) 66 (30)
* 1
120, 123* 19 (483) 12 (305) | 15%2(393) 65 (30) LEON VS8 12525 | I5he(ERe ()
130, 133* 19483) | 12(305) | 15%(393) | 66 (30) }j?i_ﬂpf JAOHE 1 5o 559) | 16408 | 181 470) | 8338
140, 143*, 140HP, ; *
143HP* 22 (559) 16 (406) | 18Y2(470) 76 (35) 12%1:31 , 160HP, 22 (559) 16 (406) | 181 (470) 89 (40)
* il
160, 163 22 (559) 16 (406) | 18%2(470) 80 (36) 180, 180HP 30 (762) 24 (610) | 26%: (673) | 125 (57)
* 1
180, 183 30 (762) 24 (610) | 26%2(673) | 119 (54) 200, 200HP 30 (762) 24 (610) | 26%: (673) | 138 (63)
200, 203*, 200HP 30 (762) 24 (610) | 26%2 (673) | 130 (59) 920, 220HP.
1 1 1
240 34.(864) | 24(610) | 30 (775) | 158 (72) 240, 240HP 34(864) | 24(610) | 30%(775) | 158(72)
300 40 (1016) | 34 (864) | 36%2(927) | 320 (145) 260 40 (1016) | 34 (864) | 36'2(927) | 305 (138)
 All dimensions are in inches (millimeters). 300, 300HP 40 (1016) 34 (864) | 36v-2(927) | 320 (145)
* Previous size, no physical product change with new size 330 46 (1168) | 40 (1016) | 4212 (1080)| 385 (175)
** Approximate weight shown in pounds (kilograms) is the largest
cataloged open drip proof motor. 360, 360HP 46 (1168) | 40 (1016) |42V2(1080)| 403 (183)
*“Curb Cap” is the inside dimension of the curb cap. 420 52 (1321) | 46 (1168) | 482 (1232)| 495 (225)
* The roqf curb shoulq be 1%z in. (38 mm) less than the curb cap to allow 480 58 (1473) | 52 (1321) | 54% (1384)| 623 (283)
for roofing and flashing.
*Roof opening is a square dimension 500 64 (1626) | 58 (1473) | 60"2(1537)| 687 (312)
540 64 (1626) | 58 (1473) | 602 (1537)| 748 (339)
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¢ All dimensions are in inches (millimeters).
* Previous size, no physical product change with new size

** Approximate weight shown in pounds (kilograms) is the largest
cataloged open drip proof motor.

¢ “Curb Cap” is the inside dimension of the curb cap.

¢ The roof curb should be 1%z in. (38 mm) less than the curb cap to allow
for roofing and flashing.

* Roof opening is a square dimension




Installation

Typical Roof Mounting Installation 11. Mount and wire safety disconnect switch under

1. On the roof surface, cut an appropriate sized hole motor cover. Wire control switches at ground level,
and follow manufacturer’s instructions on curb refer to Figure 6.
installation. Caulk and flash the curb to ensure a 12. Replace motor cover.
water tight seal.

Typical Wiring Diagram

Roof Curb Installation

SUPPLY VOLTAGE
115/208-230/60/1

SUPPLY VOLTAGE
208-230/460/60/3

Figure 6

Vari-Green Wiring

For Vari-Green wiring, refer to the Vari-Green Motor
and Controls Installation, Operation and Maintenance
Manual for complete wiring and operation instructions.

IMPORTANT

Installation, troubleshooting and parts replacement are
to be performed only by qualified personnel. Consult
and follow all applicable national, state and local
codes. They will supersede this document.

2. If unit is equipped with a backdraft damper, it
should be installed now.

3. Remove motor cover. Access to the motor
compartment is accomplished by removing the
screws as shown in Figure 3, page 2.

4. On belt drive fans, use the lifting lugs on the drive
frame or bearing plate to lift and place the unit on
top of roof curb. Refer to Figure 2, page 2.

5. On direct drive fans, lift and place the unit on top
of roof curb using hooks under the lip of the shroud.
Refer to Figure 1, page 2.

6. Secure fan to curb using a minimum of eight lag
screws, metal screws or other suitable fasteners.

Shims may be required depending upon curb
installation and roofing material.

7. Verify power line wiring is de-energized before
connecting fan motor to power source.

8. Connect power supply wiring to the motor as
indicated on the motor nameplate or terminal box
cover. Check the power source for compatibility
with the requirements of your equipment.

9. Check fan wheel for free rotation, recenter if
necessary. Check setscrew(s) for tightness.

10. Check all fasteners for tightness.
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Pre-Starting Checks

1. Check all fasteners and setscrews for tightness.
The wheel should rotate freely and be aligned as
shown in Figure 7.

—
Overlap Gap
N v
}7) X
N
| |
Figure 7
Model Type Size Overlap Gap
Direct Belt in. (mm) in. (mm)
X — 060-095 - 3/32 (2)
X 097-163 | 1/4 (6) —
X 071-161 | 1/4(6) —
X X 180-240 | 3/8(10) —
X — 300 1/2 (13) —
—_ X 260-540 1/2 (13) =

2. Wheel position is preset and the unit is test run at the
factory. Movement may occur during shipment and
realignment may be necessary.

3. Belt Drive: Centering wheel across the inlet can
be accomplished by loosening the bolts holding
the drive frame to the vibration isolators and
repositioning the drive frame.

Direct and Belt Drive: If further alignment is needed,
loosen shroud bolts and move shroud and motor to
align wheel over inlet properly.

Wheel and inlet cone overlap can be adjusted

by loosening the setscrews in the wheel hub and
moving the wheel to the desired position. For both
direct and belt drive models with wheel hubs and
shaft pulleys utilizing a tapered bushing interface,
reference page 8 for the tapered bushing removal
and move the wheel to the desired position.

Fan RPM should be checked and verified with a
tachometer.

4. Check wheel rotation (viewing from the shaft side) by
momentarily energizing the unit. Rotation should be
clockwise as shown in Figure 8 and correspond to
rotation decal on the unit.

If wheel rotation is incorrect,
reverse two of the wiring

leads or check motor wiring
for single phase. Fan RPM
should be checked and verified
with a tachometer.

Clockwise Rotation

Figure 8

_ Downblast Centrifugal Roof Exhaust

Correct direction of wheel rotation is critical. Reversed
rotation will result in poor air performance, motor
overloading and possible motor burnout.

AVERTISSEMENT

La turbine doit impérativement tourner dans le bon
sens. Une rotation en sens inverse entrainerait de
mauvaises performances de soufflage, une surcharge
du moteur voire un grillage du moteur.

IMPORTANT

The fan has been checked for mechanical noises at
the factory prior to shipment. If mechanical noise
should develop, suggested corrective actions are
offered in the Troubleshooting section.

IMPORTANT

Over tightening belts will cause excessive bearing
wear and noise. Too little tension will cause slippage
at startup and uneven wear.

Belt Drive Pre-Starting Belt Tension Checks

5. Always loosen tension enough to install belts without
stretching. Do not force beli(s) see Figure 9. Forcing
belts will break the cords and cause belt failure.

4 ;\

Figure 9

6. For units with two groove pulleys, adjust so the
tension is equal in both belts.

7. If adjustments are made, it is very important to check
the pulleys for proper alignment. Misaligned pulleys
lead to excessive belt wear, vibration, noise and
power loss, see Figure 10.

CORRECT

Figure 10



8. Belt tension can be adjusted by loosening four
fasteners on the drive frame, see Figure 11. The
motor plate slides on the slotted adjusting arms and
drive frame angles in
the same manner.

Four (4) fasteners
in total.

Identical fasteners on
opposing side must
also be loosened.

Figure 11

9. Sizes 097-160: Belts should be tensioned just
enough to prevent slippage at full load. Belts should
have a slight bow on the slack side while running at
full load, see Figure 12a.

Deflection = w Belt
Span
Slack S/
Side v

Figure 12b

Figure 12a

Sizes 180-540: Belt tension should be adjusted to
allow 1/64 in. (0.397 mm) of deflection per inch of
belt span. For example, a 15 in. (387 mm) belt span
should have 15/64 in. (5.95 mm) (or about 1/4 in.

(6 mm)) of deflection with moderate thumb pressure
at mid-point between pulleys, see Figure 12b.

10. The adjustable motor pulley is factory set for the
RPM specified. Speed can be increased by closing
or decreased by opening the adjustable motor

pulley.
11. Any increase in speed represents a substantial
increase in the horsepower required by the unit.

12. Motor amperage should always be checked to
avoid serious damage to the motor when speed is
varied.

Operation

1. Before starting up or operating fan, check all
fasteners for tightness. In particular, check the
setscrews in the wheel hub (or the tapered bushing
and pulleys if applicable).

2. While in the OFF position or before connecting the
fan to power, turn the fan wheel by hand to be sure it
is not striking the venturi or any obstacle.

3. Start the fan and shut it off immediately to check
rotation of the wheel with directional arrow in the
motor compartment, see Figure 8.

4. When the fan is started, observe the operation and
check for any unusual noises.

5. With the system in full operation and all ductwork
attached, measure current input to the motor and
compare with the nameplate rating to determine if
the motor is operating under safe load conditions.

6. Keep inlets and approaches to fan clean and free
from obstruction.

IMPORTANT

Adjust (tighten) belt tension after the first 24-48 hours
of operation.

Inspection

Inspection of the fan should be conducted at the
first 30 minute and 24 hour intervals of satisfactory
operation.

30 Minute Interval: Inspect bolts, setscrews and motor
mounting bolts. Adjust and tighten as necessary.

24 Hour Interval: Check all internal components. On
belt drive units only, inspect belt alignment and tension.
Adjust and tighten as necessary.
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Maintenance

Disconnect and secure to the “off” position all
electrical power to the fan prior to inspection or
servicing. Failure to comply with this safety precaution
could result in serious injury or death.

DANGER
Pour écarter les risques de blessure grave ou de mort,

débrancher et verrouiller I'alimentation électrique en
position « Arrét » avant tout contrdle ou entretien.

This unit should be made non-functional when
cleaning the wheel or housing (fuses removed,
disconnect locked off).

AVERTISSEMENT
L’appareil doit étre rendu non opérationnel lors du

nettoyage de la turbine ou du caisson (fusibles retirés,
sectionneur verrouillé).

IMPORTANT

Uneven cleaning of the wheel will produce an out of
balance condition that will cause vibration in the fan.

Installation and maintenance are to be performed only
by qualified personnel who are familiar with local codes
and regulations and who are experienced with this type
of equipment.

Motor maintenance is generally limited to cleaning

and lubrication (where applicable). Cleaning should be
limited to exterior surfaces only. Removing dust buildup
on motor housing ensures proper motor cooling.

Greasing of motors is only intended when fittings are
provided. Many fractional horsepower motors are
permanently lubricated and should not be lubricated
after installation. Motors supplied with grease fittings
should be greased in accordance with manufacturer’s
recommendations. Where motor temperatures do not
exceed 104°F (40°C), the grease should be replaced
after 2,000 hours of running time as a general rule.

Wheels require very little attention when moving clean
air. Occasionally, oil and dust may accumulate causing
imbalance. When this occurs, the wheel and housing
should be cleaned to ensure smooth and safe operation.

All fasteners should be checked for tightness each
time maintenance checks are performed prior to
restarting unit.

A proper maintenance program will help these units
deliver years of dependable service.
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Tapered Bushing Hub Installation
and Removal

For wheel hubs and shaft pulleys utilizing a tapered
bushing interface, follow this procedure for installation
and removal. There are two possible setups for the
tapered bushing, both have the same procedure, but
orientation of the hub varies.

Tapered Bushing Removal:

1. If present, loosen the setscrew holding the bushing
and shaft key in place.

2. Loosen and remove the socket head cap screws
which fasten the bushing to the hub as shown in the
section views and examples of Figures 13-16.

Reverse Mounting

Standard Mounting

Figure 14

Washers”@ %
Cap Screws%

Figure 15
Standard Bushing Orientation

Figure 16
Reverse Bushing Orientation

3. Standard Mounting: Take the two socket head cap
screws that were removed and install them into the
visibly threaded holes on the wheel hub.

Reverse Mounting: Install the two socket head cap
screws into the visibly threaded holes of the bushing
flange.

4. Once both socket head cap screws are installed,
tighten them an eighth of a turn at a time, alternating
between the two until the hub comes loose from
the bushing.

(8



Bushing Installation:

1. Clean all surfaces of hub and bushing to remove any
oil or residue present. Do not use any lubricant to
install bushing into the hub. For both standard and
reverse mounting styles, the socket head cap screws
are adjustable from the inlet of the fan.

2. Standard Mounting: Slide the bushing and shaft
key onto the fan shaft followed by the wheel and hub
assembly. If present, use the keyway setscrew to
hold the shaft key and bushing in place but DO NOT
overtighten as this can damage the bushing. Align
the unthreaded holes of the hub with the threaded
holes of the tapered bushing.

Reverse Mounting: Slide the wheel and hub
assembly on to the fan shaft followed by the bushing
and shaft key. If present, use the keyway setscrew to
hold the shaft key and bushing in place but DO NOT
overtighten as this can damage the bushing. Align
the unthreaded holes of the tapered bushing with the
threaded holes of the hub.

3. Install the two bushing socket head cap screws
into the aligned holes by hand (or without excessive
torque) until the heads of the socket head cap
screws are seated against the mating surface.

4. Adjust the height of the wheel in the fan relative to
the inlet venturi then tighten the two socket head
cap screws an eighth turn at a time in an alternating
fashion and reach a torque of 10 ft-lbs.

Belt and Bearing Maintenance

1. Belts tend to stretch after a period of time. They
should be checked periodically for wear and
tightness. When replacing belts, use the same type
as supplied with the unit.

2. Matched belts should always be used on units with
multi-groove pulleys.

3. For belt replacement, loosen the tensioning device
enough to allow removal of the belt by hand.

4. Once installed, adjust belts as shown in
“Pre-Starting Checks.”

5. To ensure tightness, check pulley setscrews. Proper
keys must be in keyways.

6. Fan RPM should not be readjusted. Only use pulleys
of identical size and type when replacing pulleys.

7. Shaft bearings can be classified in two
groups: relubricating and non-relubricating. All
non-relubricating bearings on belt drive fans are
factory lubricated and require no further lubrication
under normal use (between -20° to 180°F
(-29° to 82°C) in a relatively clean environment).

8. On belt drive fans, the standard cast pillow block
bearings are factory lubricated and are provided
with external grease fittings. Annual lubrication
is recommended, or more frequently if needed.
See Table 2. Do not over-grease. Use only one or
two shots of lubricant with a hand gun. Maximum
hand gun rating is 40 psi. Rotate bearings during
lubrication where good safety practice permits.
Caution should be employed to prevent over
packing or contamination.

9. Units installed in hot, humid or dirty locations should
be equipped with special bearings. These bearings
will require frequent lubrication. Caution should be
employed to prevent over packing or contamination.

10. Grease fittings should be wiped clean. The unit
should be in operation while lubricating bearings.
Extreme care should be used around moving parts.

11. Grease should be pumped in very slowly until a
slight bead forms around the seal. A high grade
lithium base grease should be used. See Table 3.

12. During the first few months of operation, check
bearing setscrews periodically to ensure tightness.

13. If unit is to be left idle for an extended period,
remove belts and store in a cool, dry place to avoid
premature belt failure.

Bearing Lubrication Schedule

NOTE: If unusual environment conditions exist (extreme
temperature, moisture or contaminants) more frequent
lubrication is required.

A good quality lithium base grease, conforming to NLGI
Grade 2 consistency, such as those listed in Table 3
may be used.

Table 2: Suggested Fan Bearing Lubrication Intervals

Interval .
(months) Type of Service
1t03 Heavy duty in dirty, dusty locations; high ambient
temperatures; moisture laden atmosphere; vibration.
3106 12 to 24 hours per day, heavy duty, or if moisture is
present
61to 12 | 8 to 16 hours per day in clean, relatively dry atmosphere
12 to 18 | Infrequent operation or light duty in clean atmosphere

Table 3: Grease Manufacturers

Manufacturer Grease (NLGI #2)

U.S. Electric Motors Grease No. 83343

Chevron U.S.A. Inc Chevron SRI Grease #2

Mobilith
Mobil 532

Mobil Oil Corporation

Premium BRB #2
Texaco Multifak #2

Texaco, Inc.

Amoco Oil Co. Rykon Premium #2

Exxon Unirex N2

Shell B Shell Alvania #2
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Fan Inlet Connections

In order to ensure proper fan performance, caution must be exercised in fan placement and connection to the
ventilation system. Obstructions, transitions, poorly designed elbows, improperly selected dampers, etc., can cause
reduced performance, excessive noise and increased mechanical stress. For performance to be as published, the

system must provide uniform and stable airflow into the fan.

Poor

VaAD =N

{ )
J //

~ ‘
C&

Avoid sharp turns or
entrance conditions which
cause uneven flow. Use
turning vanes in elbows to
reduce adverse effects.

Dampers must open fully.
Use motorized dampers in
low airflow applications to
reduce losses.

Parts List

Provide uniform airflow at
fan inlet to ensure optimum
performance.

Provide uniform airflow at
fan inlet and through the
damper to ensure optimum
performance. Curb cap
should be three wheel
diameters from the radius.
Use turning vanes in duct
when possible.

Each fan bears a manufacturer’'s nameplate with model
number and serial number. This information will assist
the local representative and the factory in providing
service and replacement parts. Before taking any
corrective action, make certain unit is not capable of
operation during repairs.

Direct Drive

Motor Cover

Vibration
Isolators

Shroud

Birdguard

" Shroud Brace
Vertical
/ Support

Lower
Curb Cap/ Windband

Venturi
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CAUTION

A fan manufactured with an explosion resistant motor
does not certify the entire unit to be explosion proof.
Refer to UL Listing mark for the fans approved usage.

CAUTION

La présence d’un moteur antidéflagrant sur un
ventilateur ne garantit pas que tout I'appareil est
antidéflagrant. Pour connaitre les emplois autorisés de
I’appareil, voir son marquage de conformité UL.

Belt Drive

Motor Cover

Shaft Pulley Belt

Motor Pulley
Bearings

Motor

Drive Frame
Assembly

Isolators
Shroud
Birdguard

Shroud Brace

Conduit

Chase Windband
Vertical
Support ' Curb Cap/



Troubleshooting

Before taking any corrective action, make certain unit
is not capable of operation during repairs.

AVERTISSEMENT

Avant d’entreprendre toute action corrective, s’assurer
que I'appareil ne pourra pas fonctionner durant les

réparations.

PROBLEM | CAUSE CORRECTIVE ACTION
L Adjust wheel and/or inlet cone.
Wheel rubbing inlet Tighten wheel hub or bearing collars on shaft.
. Tighten pulleys on motor/fan shaft. Adjust belt tension. Align pulleys
V-belt drive .
properly, see page 6, Figures 9 and 10. Replace worn belts or pulleys.
Beari Replace defective bearing(s). Lubricate bearings.
earings )
Tighten collars and fasteners.
Wheel unbalance Clean all dirt off wheel.
_ Check wheel balance, rebalance in place if necessary.
Excessive [ Belts too tight or too loose Adjust tension, see page 7, Figure 12a-b.
noise Wheel improperly aligned and
or vibration rubbing Center wheel on inlet, see page 6, Figure 7.
Loose drive or motor pulleys Align and tighten. See “Pre-Starting Checks”, see page 6 and 7.
ll:'lorelgn objects in wheel or Remove objects, check for damage or unbalance.
ousing
Fan base not securely anchored | Secure properly.
Motor hood loose and rattling Tighten fasteners to secure the motor hood.
Defe_c tive or loose motor Replace motor with same frame size, RPM-HP.
bearings
High Fan Check rotation of wheel, see page 6, Figure 8. Reduce fan speed.
horsepower | Duct system Resize c_iuctwork. Check proper operation of face and bypass dampers.
Check filters and access doors.
. Check fuses/circuit breakers. Check for switches off.
Electrical supply
Fan does Check for correct supply voltage.
not operate | Drive Check for broken belts. Tighten loose pulleys or belts.
Motor Ensure motor is correct horsepower and not tripping overload protector.
Lubrication Check for excessive or insufficient grease in the bearing.
Mechanical Replace damaged bearing. Relieve excessive belt tension.
Align bearings. Check for bent shaft.
Belt slippage Adjust tension or replace bad belts, see pages 6 and 7.
Motor Over/Under line voltage Contact power company.
overloads Incorrect wheel rotation Check motor wiring, see page 5, Figure 4. Confirm wheel rotation, see
or overheats page 6, Figure 8.
Wheel RPM too high Check drives or slow down fan by opening variable pitch pulley on
motor shaft.
Undersized motor Check motor ratings with catalog speed and air capacity chart.
Motor wired incorrectly Check motor wiring to wiring diagram located on fan motor.
Svstem resistance 0o high Check system: Proper operation of backdraft or control dampers,
Y 9 obstruction in ductwork, clean dirty filters.
Unit running backwards Correct as shown on page 6, Figure 8.
Excessive dirt buildup on wheels | Clean wheel.
:‘:f?;xed Improper wheel alignment Center wheel on inlet, see “Pre-Starting Checks” on page 6.

Dampers closed

Inspect and repair.

Blocked duct/clogged filter

Clean or replace.

Belt slippage

Replace and adjust tension.

Speed too slow

Check for correct drives.
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Mounting for Severe Duty Installations

Fan to Curb Mounting: 5/16-inch self-drilling fasteners Curb to Deck Mounting: Fasteners need to be located
are to be installed on each side of fan with one fastener on all four sides of the curb.
4 inches from each edge and one fastener in the center.

Roof Curb Roof Curb
Fasteners are to be equally spaced. W8 . (10 .. i Kk Bon\ e ‘ )
Three Expansion Anchors 1/ft in. - 1_4 Self-Drilling Screw
Fasteners Min. 2-1/2 in. (64 mm) Engagement Min. 1/2 in. (13 mm) of Threads Through
Fan Size .
Per Side
Roof Tr
s 1 63 3 \ 1/<Zioin.r(gsrsn{n) Thick
180 to 240 5 2500 Min. PSI or 12 ga. Min.
Concrete
> 260 9
Concrete Steel
Deck Anchoring Deck Anchoring

Curb Corner
Anchor Detail

Wood Timber
Min. 4 in. (102 mm) __
—Roof Curb Nominal Thickness

Model GPF, GPFHL, GPFHD or Equivalent Min. G = 0.42

18 ga. min. G: Specific Gravity
High wind ratings - 42 in. Tall Max of Lumber
Seismic ratings - 24 in. Tall Max

Steel Welded Construction

1% in.
(32 mm)
1hin Roof Curb . .
‘7 324 3 3/8in. (10 mm) Lag Bolt (Zinc Plated)
? (32mm) ’F ’—“ Min. 3 in. (76 mm) Thread Engagement

Timber Anchoring

. - . Seismic
High Wind Ratings Ratings NOTE: Installation instructions for seismic
Fasteners Fasteners ratings are only recommendations.
q f Self-Drilling | Per A Per Final design must be determined by
Fan Size Curb Cap Size ; ; Total Fan Size | o Total
p Screw Size | Side Side Structural Engineer of Record (SEOR) including

17x17 to 22x22 i i i
o| <143 3 12 060-300 | 2 8 requirements for curb construction, mounting
s (452x432 10 55959 mm) | . of unit to curb and mounting of curb to
s 26x26 to 40x40 structure.
S| >3 1 s60x660 to 101651016 mm) 3 | 12 [ 330-540 | 3 | 12

17x17 to 22x22
| S | 432432 10 5504559 mm) 8 | 12 [ 060-300) 2 | 8
& 26x26 o 40x40 -

X 0 40X
>143 | (6604660 to 1016x1016 mm) Gl | e )i

17x17 to 22x22
5| M | 432432 10 559559 mm) - 3 | 12 [ 060-300 | 2 | 8
£
= 26x26 to 40x40 _

>143 | (6604660 to 1016x1016 mm) 4 | 16 [ 330-540 | 3 | 12

All dimensions are in inches (millimeters).

Our Commitment

As a result of our commitment to continuous improvement, Greenheck reserves the right to change specifications
without notice.

Specific Greenheck product warranties are located on greenheck.com within the product area tabs and in the
Library under Warranties.

Greenheck Centrifugal Roof Downblast Exhaust Fans catalog AMCA Publication 410-96, Safety Practices for Users and
provides additional information describing the equipment, fan Installers of Industrial and Commercial Fans, provides
performance, available accessories, and specification data. additional safety information. This publication can be obtained

from AMCA International, Inc. at www.amca.org.

Building Value in Air.
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\and/or property damage.

Installation, Operation and Maintenance Manual

Please read and save these instructions for future reference. Read carefully before attempting to assemble, install,
operate or maintain the product described. Protect yourself and others by observing all safety information. Failure
to comply with these instructions will result in voiding of the product warranty and may result in personal injury

~

J

General Safety Information

Only qualified personnel should install this unit.
Personnel should have a clear understanding of these
instructions and should be aware of general safety
precautions. Improper installation can result in electric
shock, possible injury due to coming in contact with
moving parts, as well as other potential hazards. Other
considerations may be required if high winds or seismic
activity are present. If more information is needed,
contact a licensed professional engineer before moving
forward.

1. Follow all local electrical and safety codes, as well as
the National Electrical Code (NEC), the National Fire
Protection Agency (NFPA), where applicable. Follow
the Canadian Electrical Code (CEC) in Canada.

2. Do not allow the power cable to kink or come in
contact with oil, grease, hot surfaces, or chemicals.
Replace cord immediately if damaged.

3. Verify the power source is compatible with the
equipment.
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Always disconnect, lock and tag power source before
installing or servicing. Failure to disconnect power
source can result in fire, shock or serious injury.

CAUTION
When servicing the fan, motor may be hot enough

to cause pain or injury. Allow motor to cool before
servicing.

CAUTION
Precaution should be taken in explosive atmospheres.
DANGER

Pour écarter les risques d’incendie, de choc électrique
ou de blessure grave, veiller a toujours débrancher,
verrouiller et étiqueter la source de courant avant
Iinstallation ou I'entretien.

ATTENTION

Lors de toute intervention sur la soufflante, le moteur
peut étre suffisamment chaud pour provoquer une
douleur voire une blessure. Laisser le moteur refroidir
avant toute maintenance.

ATTENTION

Faire preuve de précaution dans les atmosphéres
explosives.

Vektor® System Control



General Safety Information (cont.)

Receiving

Upon receiving the components, check to ensure all items are accounted for by referencing the delivery receipt or
packing list. Inspect each crate or carton for shipping damage before accepting delivery. Alert the carrier of any
damage detected. The customer will make a notation of damage (or shortage of items) on the delivery receipt and
all copies of the bill of lading which is countersigned by the delivering carrier. If damaged, immediately contact
your local sales representative. Any physical damage to the unit after acceptance is not the responsibility of the
manufacturer.

Unpacking
Verify that all required parts and the correct quantity of each item have been received. If any items are missing;
report shortages to your local representative to arrange for obtaining missing parts. Sometimes it is not possible

that all items for the unit be shipped together due to availability of transportation and truck space. Confirmation of
shipment(s) must be limited to only items on the bill of lading.

Handling

Handle in such a manner as to keep from scratching or chipping the coating. Damaged finish to parts may reduce
ability of unit to resist corrosion.

Storage

Units are protected against damage during shipment. If the unit cannot be installed and operated immediately,
precautions need to be taken to prevent deterioration of the unit during storage. The user assumes responsibility
of the unit and accessories while in storage. The manufacturer will not be responsible for damage during storage.
These suggestions are provided solely as a convenience to the user.

INDOOR - The ideal environment for the storage of units and accessories is indoors, above grade, in a low

humidity atmosphere which is sealed to prevent the entry of blowing dust, rain, or snow. Temperatures should

be evenly maintained between 30°F (-7°C) and 110°F (43°C) (wide temperature swings may cause condensation

and “sweating” of metal parts). All accessories must be stored indoors in a clean, dry atmosphere. Remove any
accumulations of dirt, water, ice, or snow and wipe dry before moving to indoor storage. To avoid “sweating” of
metal parts, allow cold parts to reach room temperature. To dry parts and packages use a portable electric heater to
eliminate any moisture build up. Leave coverings loose to permit air circulation and to allow for periodic inspection.
The unit should be stored at least 3-1/2 in. (89 mm) off the floor on wooden blocks covered with moisture proof
paper or polyethylene sheathing. Aisles between parts and along all walls should be provided to permit air circulation
and space for inspection.

Inspection and Maintenance during Storage

While in storage, inspect equipment once per month. Keep a record of inspection and maintenance performed. If
moisture or dirt accumulations are found on parts, the source should be located and eliminated.

Removed From Storage

As units are removed from storage to be installed in their final location, they should be protected and maintained in a
similar fashion, until the equipment goes into operation. Prior to installing the unit and system components, inspect
the unit assembly to make sure it is in working order. Check all fasteners and accessories for tightness.

m Vektor® System Control [H



Vektor System Control (VSC) Components

.l o
-_— 4
Programmable Logic Controller (PLC) Variable Frequency Drive (VFD) Pressure Transducer
Control Box (1 per fan) (1 per fan system)
(1 per fan system) VFD Brand and Model may

vary from image.
mp-,

Pressure Tubing Pressure Probe 5 Pin, 16.4 feet (5 meter) cable
(25 feet) (1 per fan system) [2 per fan]
8 Pin, 32.8 feet (10 meter) cable

3 f t
Customer-Supplied System Components [3 per fan system]

e Control wiring and conduit from pressure transducer to control box
e Mounting hardware for all components

e Power wiring and conduit to controller box, VFD(s) and from VFD(s) to motor(s).

Variable Frequency Drive Operation

For operation with a variable frequency drive (VFD) always check motor amps when adjusting the operating
frequency. Motor may be sized for the original selected operating speed under 60 Hz. Bypassing the VFD or
increasing the speed from this original selection, even if less than 60 Hz, may cause motor to overload or fail.
Consult factory with fan serial number before increasing the upper limiting frequency.

Always check the fan RPM when adjusting the operating frequency. Do not exceed maximum class fan RPM of
the wheel.

It is the responsibility of the installing body to perform coast-down tests and identify any resonant frequencies
after the equipment is fully installed. These resonant frequencies are to be removed from the operating range of
the fan by using the “skip frequency” function in the VFD programming. Failure to remove resonant frequencies
from the operating range will decrease the operating life of the fan and void the warranty.

[H Vektor® System Control m



Quick Installation Guide

Sﬁtem Mounting & Wiring

All wiring done by others to be per local code (see figure 1).

1. Mount control box upright with connectors down on structural support within 50 ft (5.2 m) of fan plenum.
Note: control box is labeled with a fan mark. This must match the fan mark on the fan system being connected.

2. Mount Variable Frequency Drive(s) (VFD) within 20 ft (6.7 m) of control box (1 per fan).
Note: VFD is labeled with a fan mark. This must match the fan mark on the fan system.

Wire incoming power to VFD1.

© © Nk

. Wire from VFD1 to motor on FAN1.
Start-up:

Wire incoming power to control box.

Connect 5 pin cable from VFD1 to control box VFD1. Maintain 12 inches from all high power cables when routing.
Connect 8 pin cable from damper junction box on fan plenum to control box connection labeled Plenum.

Wire static pressure transducer to control box. Plumb pressure probe to pressure transducer-port.

Wire optional connections on terminal strip, see Optional Hardwire Connections Digital Input section.

1. Confirm incoming voltage and motor nameplate data match the VFD(s) label.

Apply power to VFD(s).

Apply power to the control box.

© N gk~ N

Confirm pressure transducer is
powered on; the digital display
on the pressure transducer will
illuminate.

9. Configure optional wire connections.

See Optional Hardwire
Connections Digital Input for
details.

10.Confirm the system can be turned
on safely without damage to duct
work.

11.Using CAREL® keypad located
in control box, use Up and Down
arrows to navigate to System On/
Off. Press Enter button to turn the
system on.

12.Follow the System Startup and
Testing section to properly start
and test the system.

13.The system is factory preset to

start up and maintain 1 in. wg; this
will need to be adjusted to the user

desired static pressure setting.

Field wiring (by others)

Factory provided cables
with quick connect ends

m Vektor® System Control

Confirm the fan mark on the VFD(s) and control box match the fan mark on the fan.

Turn on disconnect located on VFD(s) and/or local fan disconnect(s).
Set the VFD Modbus address for Fan 1 to 1 and for Fan 2 to 2. See System Startup and Testing section.
Press the Auto On button on the VFD(s) keypad.

VFD2 FANT FAN2

VFD1 !

Control box

Input power
Options: 120V, 208V, Input
240V, 480V 1PH power | 5 pnose

5 Pin Cable 3 phase ;

Input

5 Pin Cable
Damper

Junction
Box

8 Pin Cable

Optional Connection Wiring

* Remote Enable/Disable
(on/off) Switch

* Remote Safety Enable/Disable
(on/off) Switch

e Fireman Override

o Alarm Output

*BACnet™ compatibility

Figure 1

k|



Vektor System Control (VSC) Function Overview

Vektor System Control (VSC) is a complete factory
controls package for use in controlling the dampers and
motors on a Vektor fan system. Hardware includes a
control box, pressure transducer, and variable frequency
drive(s) (VFD) for field mounting. The system operates
by receiving an input signal from a duct static pressure
sensor and depending on the relation to the set point,
adjusts the fan speed and dampers. This system can
control up to one bypass and one isolation damper

per fan.

Each VSC package will come with one control box that
is preprogrammed, ready to control the fan system it
was ordered with (see figure 2). A multi-tap transformer
will accept single phase 120V, 208V, 240V or 480V input
power field wired to a terminal strip. The connections to
the VFD(s), isolation damper(s), and bypass damper(s)
are made easy with quick connect cables. The pressure
transducer connection will be field wired to the terminal
strip located in the control box. Systems may not have
isolation or bypass dampers; the control box will be
programmed accordingly.

Figure 2
Control Box

~» 1 Options: I

o _ _ _¥_TT 1120V.208V,240V, |

i Pressure Transducer: | 480V 1PH I
——————— Field Wiring (by others)

TOO

Quick Connect Cabling

Each VSC package will come with one VFD per fan that
is preprogrammed to communicate with the PLC, ready
to control the fan motor it was ordered with (see figure
3). Incoming power and output power to the fan motor
will be field wired. The connection from the control box
to the VFD is made easy with a quick connect cable.

Figure 3
. VFD

T 8
I .=+~ Input Power

P — e D o= a

IOutput Power
 to Fan Motor |

------- Field Wiring (by others)

Each VSC package will come with one pressure
transducer that is preprogrammed, ready to control
the fan system it was ordered with (see figure 4). Three
wires will be field wired from the control box terminal
strip to the pressure transducer terminal strip. The
pressure transducer will receive power from the control
box, no additional power source is required. A static
pressure probe and tubing to connect the probe to the
pressure transducer is factory supplied.

Figure 4
Transducer

1>>0>I

I |

——————— Field Wiring (by others)
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Component Mounting

Mounting the Vektor System Control
(VSC) Box

Mount VSC box upright with connectors down on
structural support within 50 ft (75.2 m) from center of
fan plenum.

Cables and wiring will be connected to the bottom of
the box. It must have a minimum of 12 in. (305 mm)
of clearance from any obstructions.

VSC control box is a NEMA-3R enclosure suitable to
be mounted indoors or outdoors.

Mounting of Variable Frequency Drive(s)

v

FD)

The mounting hole pattern can be found in the
manual supplied with the VFD.

Place the VFD(s) within 20 ft (6.7 m) of the VSC
control box.

Place the VFD(s) as near to the motor as possible,
keeping the motor cables as short as possible.
Maximum motor cable length to be less than 100 ft
(30.5 m).

Mount the VFD(s) vertically to a solid structure;
always use the provided sheet metal backing plate.

A minimum clearance of 9 in. (229 mm) above and
below, 3 in. (76 mm) on each side is required.

VFD Weathershield Mounting

The weathershield is only required if the VFD is the
Danfoss brand and mounted outdoors.

Weathershield attaches to the top of the VFD using
M6x1 fasteners (supplied).

. Slide the bracket between the VFD mounting surface

and the back of the VFD (see figure 5).

. Tighten the upper mounting bolts to secure the

bracket and VFD(s).
Slide the shield onto the bracket (see figure 6).

Fasten the shield to the bracket with supplied
screws.

m Vektor® System Control

Pressure Transducer Mounting

The pressure transducer is housed in a NEMA-4X
rated enclosure suitable to be mounted indoors or
outdoors.

Locate the pressure transducer within 100 ft (30.5 m)
of the VSC control box. Two hundred feet is the
maximum control wire length for this pressure
transducer.

The pressure transducer should be mounted on a flat
vertical surface with the connections directed down
to prevent moisture from entering either the pressure
ports or the electrical cable entry. The diaphragm
must be vertical to minimize gravity effects on the
diaphragm.

The pressure transducer should be mounted higher
than the static pressure probe to ensure that any
moisture or condensation drains back into the duct.

Pressure transducer plumbing options:
Negative static pressure measurement.

Connect the pressure probe to the negative (-) port,
as indicated on the transmitter. Leave positive (+)
port open to atmosphere.

E




Component Hardwiring

System Wiring
Greenheck supplied cable connections
e Control box to fan plenum

8 pin cable

Qty. 3, 32.8 ft (10 m) each. Daisy chain to the length required.
e Control box to VFD(s)

5 pin cable

Qty. 2, 16.4 ft (5 m) each. Daisy chain to the length required.

Contractor supplied cable/connections
e To VFD and Motor

Power to each VFD (selected motor voltage), grommet location in bottom of VFD.

Power from VFD to motor/disconnect on fan.

* Power to control box

Control box has built-in transformer for 24V power to PLC, sensors and actuators.

Contractor to drill hole in PLC box and connect conduit per installation location and local codes.
To power connect 120V, 1-phase or 1 leg of 3-phase power.

(Accepts: 120V, 208V, 230V or 460V)

e Control wiring

Recommend using 18-20 ga. wire. Local codes and standards may require other gauge.

Contractor to drill hole in the control box and connect conduit per installation location and local codes.
Required (yellow highlights on terminal strip image)

Duct static pressure sensor to control box. Transducer provided by Greenheck.
24 volt power from control box transformer.

Optional hardwire connections (green highlights on terminal strip image)

Remote enable/disable (on/off) switch (switch by others)

Remote safety enable/disable (on/off) switch (switch by others)

Fireman’s override (switch by others) Field configured for either ON or OFF.
Alarm Output

BACnet™ MSTP or BACnet™ [P to Building Management System (BMS)

DO NOT connect to red highlights on terminal strip image.
Control box wiring terminal strip:

uT

1INP

+24VAC
COM
COoM
COM
COM
COM
COM
GND

O

) |2INPUT

(3 |4INPUT

() |3INPUT
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Component Hardwiring (continued)

Control box wiring diagram:

1INPUT

1INPUT

FAN 1-2

2INPUT

2INPUT

3INPUT

3INPUT

4INPUT

4INPUT

1BYPAS

1BYPAS

2BYPAS

2BYPAS

101

ISO1

1802

1S02

SYSON+

[SYSON-+

ISYSON-

OUTPUT 1

SAFE-

SAFE-

SAFE+

SAFE+

FIRE-

FIRE-

FIRE+

FIRE+

ALARM+

ALARM+

ALARM-

ALARM-

MODB!

1MODBS+

1MODBS-

1M0DBS-

PPMODB

2MODBS+

2MODBS
~WH

OUTPUT 2

|°MODBS-

2MODBS-

[3MODB

3MODBSH

|3MODBS-

3MODBS-

+24V

+24V

+24V

+24V

+24V

+24V

+24V

+24V

+24V

+24V

com

COM

com

COM
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YELLOW

com

CoM

COM

com

com

CoM

COM

com

OO | O OOHTHOTHOONOO| OO OO O OO O OOIOO O | OO OO O OO OO
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240V

208V
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Damper junction box wiring diagram:

ISOLATION Electrical JBox
DAMPER ACTUATOR /_
BLACK (L) - RE| RED
WHITE (N) el [ACK [ACK
To BLUE ~ " BLUE
e ELLOW R~__YELLOW
o— ORANGE ORANGE
BYPASS
DAMPER ACTUATOR Y
BLACK \Wago Connector(s)
RED
WHITE
ORANGE
FAN1
ISOLATION Electrical JBox Electrical JBox
DAMPER ACTUATOR /_ /_
RED (1S01)
o|| o
BROWN (1BYPAS)
BLACK (1) - °ED - —'3:8 \
WHITE (N) il EK A ACK N~
0 O oW R YELLOW g_
1 ORANGE ORANGE 0 o
BYPASS 0—
DAMPER ACTUATOR g

/ BLACK \W

RED
WHITE
ORANGE

FAN2

NOTE

All field installation and wiring of electrical equipment
must be done to meet NEC, CEC and local codes.

Be sure to use appropriately sized wire for the full load
amp draw.

Once the following hardwiring is complete, please
refer to the Building Management System (BMS)
Settings menu for details on programming the BMS
to communicate with the Vektor System Control via
the hardwire connections.

Make sure the numbering of the fans is consistent
during the entire wiring installation; fan 1 will require
wiring specific to fan 1, fan 2 will require specific wiring,
if applicable.

Control Box Incoming Power

(hardwire connections)

The control box will function on 120, 208, 240 or 480V
single-phase 50/60 Hz AC. Each control box will

draw a maximum of 2 amps. Remove the metal cover

located on the right side of the control box to access
the terminal strip for incoming power (reference wire

[8

ago Connector(s)

CONNECTOR

Bypass Air Plenum

diagram for details on terminal strip landing points).
Once the wiring is complete, reinstall the metal cover.

Control Box to VFD Quick Connect

Connect the factory supplied 5 pin cable (shipped in
the control box) to the 5 pin threaded bulkhead on the
bottom of the control box; connect the other end to

the 5 pin threaded bulkhead on bottom of the VFD(s).
Each fan is provided with two (2) — 5 meter cables that
can be connected together to extend the length; use as
required per fan.

Repeat this step for fan 2, if applicable.

Control Box to Damper Junction Box

Connect the factory supplied 8 pin cable (shipped in the
control box) to the 8 pin threaded bulkhead on bottom
of the control box; connect the other end to the 8 pin
threaded bulkhead on the damper junction box that

is mounted on the fan plenum. Each fan is provided
with three (3) - 10 meter cables that can be connected
together to extend the length; use as required.

Vektor® System Control m



Component Hardwiring (continued)

Control Box to Pressure Transducer
(hardwire connections)

Keep control wires as short as possible [100 ft (30.5 m)
or less] and separate from high power cables to
minimize interference.

Remove the face cover of the pressure transducer by
rotating the face cover counterclockwise and pulling
outward to access the wiring terminals.

Remove the display by pulling outward noting the
orientation of the display. If the display is reinstalled
upside down, the numbers will be upside down.

e Connect INPUT1 on the control box terminal strip to
the VOUT on the pressure transducer.

e Connect COM on the control box terminal strip to
the COM terminal on the pressure transducer.

e Connect +24V on the control box terminal strip to the
VAC terminal on the pressure transducer.

Pressure Transducer

JA-

1QvAC
Svoc

1Ocom

1SQvourt

VAC to +24V
COM to COM
VOUT to INPUT1

VFD to Motor Wiring Procedure
(hardwire connections)

Danfoss FC102 3R:

Remove the eight fasteners on the cover of the VFD

using T20 Torx® or flat head screwdriver. An extension

may be needed to reach the fasteners. Remove the

cover.

e Connect incoming 3-phase AC input power to
terminals T1, T2 and T3 on the master disconnect.

e Connect the 3-phase motor wiring to terminals
96 (U), 97 (V) and 98 (W).

e Connect ground wire to the nearest grounding
terminal located on the body of the enclosure.

e Use a cable clamp to relieve pressure from
connections.

¢ Replace VFD cover reusing fasteners.

‘ Repeat this step for fan 2, if applicable. \
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VFD to Motor Wiring Procedure

(hardwire connections)
ABB ACH580:

Remove the cover of the VFD to access the terminal
strips.

e Connect incoming 3-phase AC input power to
terminals L1, L2 and L3 on the master disconnect.

e Connect the 3-phase motor wiring to terminals T1/U,
T2/V and T3/W.

e Connect ground wire to the nearest grounding
terminal located on the body of the enclosure.

¢ Use a cable clamp to relieve pressure from
connections.

¢ Replace VFD cover reusing fasteners.

‘ Repeat this step for fan 2, if applicable. i




Optional Hardwire Connections Digital Input

NOTE

All field installation and wiring of electrical equipment
must be done to meet NEC, CEC and local codes.

Be sure to use appropriately sized wire for the full load
amp draw.

Once the following hardwiring is complete, please
refer to the BMS Settings menu for details on
programming the BMS to communicate with the
Vektor System Control via the hardwire connections.

Remote Enable/Disable (on/off) Switch
(Customer supplied switch; hardwire connections)

A switch can be wired to the control box to remotely
enable or disable the Vektor System Control (VSC).
Wiring this switch is optional; if remote enable/disable
is not required, no action is required and the system can
be enabled and disabled on the Programmable Logic
Controller (PLC) in the control box.

Wiring remote switch:

e Connect SYON+ on the control box terminal strip to
one side of the remote switch.

e Connect +24V to the other side of the remote switch.

e Connect SYON- on the control box terminal strip to
COM on the terminal strip.

e See the Digital Input Programming menu section of
this manual for details on enabling this feature.

Remote Safety Enable/Disable (on/off)

Switch
(Customer supplied switch; hardwire connections)

A safety switch can be wired to the control box to
remotely enable/disable the VSC. This feature is
primarily used for emergency stop buttons or duct static
pressure safety switches; if the static pressure in the
duct work is too high, the switch will open or close to
disable the fan system. Wiring this switch is optional; if
remote safety enable/disable is not required, no action
is required.

Wiring remote safety switch:

e Connect SAFE+ on the control box terminal strip to
one side of the remote safety switch.

e Connect +24V to the other side of the safety switch.

e Connect SAFE- on the control box terminal strip to
COM on the terminal strip.

e See the Digital Input Programming menu section of
this manual for details on enabling this feature.

Fireman Override

(Customer supplied switch; hardwire connections)

A fireman override switch can be wired to the control
box to remotely adjust the fan speed. In the event of

a fire, the VSC can receive an input from the fireman
override switch and force the fan system to a user
adjustable setpoint between 0 and 100%. Wiring this
switch is optional; if fireman override is not required, no
action is required.

Fireman override switch:

e Connect FIRE+ on the control box terminal strip to
one side of the fireman override switch.

e Connect FIRE- on the control box terminal strip to
other side of the fireman override switch.

¢ See the Digital Input Programming menu section of
this manual for details on enabling this feature.

Alarm Output

(Hardwire connections)

If a component of the VSC triggers an alarm, a relay

within the CAREL will close or open (user adjustable) a

dry contact to alert the Building Management System

(BMS). The alarm can be diagnosed on the CAREL

PLC in the control box; BACnet™ can also be used to

diagnose the issue.

Wiring alarm output:

e Connect ALRM+ on the control box terminal strip to
BMS.

e Connect ALRM- on the control box terminal strip to
BMS.

e See the Digital Input Programming menu section of
this manual for details on enabling this feature.

BACnet™

(Hardwire connections)

BACnet™ IP and BACnet™ MS/TP are both supported

by the VSC.

BACnet™ IP:

e Use CAT-5 STP shielded cables

e The PLC has two Ethernet ports that are connected

internally, making it easy to daisy-chain units
together.

e See the BMS Settings menu section of this manual
for additional details.

BACnet™ MS/TP:

e The J25 BMS2 connector on the PLC is used to
connect the BACnet™ MS/TP.

¢ To improve immunity against electromagnetic
interference, the serial connection cable should be a
3-wire shielded twisted pair.

e Connect the twisted pair wires to the J25 BMS2
connector - and + on the PLC to the appropriate
BMS connections.

Vektor® System Control



Optional Hardwire Connections Digital Input (continued)

¢ The third wire of the shielded twisted cable should be used to connect the J25 BMS2 GND connection to the
BMS RS485 ground reference.

¢ The shielding on the twisted pair 3-wire cable should only be connected to ground on one end of the cable; the
green/yellow GND terminal in the VSC box is a suitable location to ground the shielding of the cable.

¢ See the BMS Settings menu section of this manual for additional details.

NOTE

This PLC does not contain any internal terminating resistors.

Do not connect BACnet to VFD(s); all BACnet communication
is transmitted through the CAREL® controller.

Vektor System Control Menu Tree

System Overview * Login * Main Menu
Home Screen Insert Password: Remote On/Off
System Setup 9998 Fireman Input
System On/Off Safety Input

System Set Alarm Output

Alarm Failsafe

Fan Rotation

Rotation Phase

Protocol
BMS Settings

Settings

Test & Balance On/Off
Test & Balance Fan Test & Balance

Input Calibrate

Factory Setup
VFD Select
Info — software
Factory Setup Factory Settings - Save/Restore
Step Control
Damper/Fan Settings
Advanced Start-up Settings
Note: The Factory N
Setup menu is read Shutdown Settings
only. Fieldbus to VFD
Alarm Logs Data Logger
Date/Time Date/Time change
Timezone
Language Language
Unit of Measure Unit of Measure
Alarm Initialization
Default Initialization
Utilities Info — software
Initialization Info — board
Info — memory
Info — run hours
Info — blackout
Import/Export
Parameters
Alarm Export

m Vektor® System Control [H



Digital Input Programming

Programmable Logic Controller (PLC) Introduction and Tutorial

The VSC Programmable Logic Controller (PLC) is located in the main control panel. The PLC has factory set points
that can be modified to configure the system for job specific functions. The directions for the setup screens are
shown in this section.

The face of the controller has six buttons, allowing the user to view unit conditions and alter parameters. The PLC is
pre-programmed with easy-to-use menus.

(L TR

T B TR —

RARRRGG

_— —— -

i o

Operator Interface and Keypad Navigation

Keypad Navigation

ﬁ Escape | Allows the user to exit the current menu, jumping to the Main Menu.

'T‘ ¢ Up | Down The arrow buttons allow the user to scroll through different screens and adjust
P parameters.

A Alarm Button will blink red, indicating an alarm condition. Press to review current alarms. To
review previous alarms, access the DATA LOGGER through the main menu.

A. In screens with adjustable parameters, pressing the Enter button moves the cursor
from the upper left corner of the screen to the parameter. The arrow buttons can then
(J Enter be used to adjust the parameter.
B. To move to the next parameter on the same screen, press the Enter button.

C. To save the change, press the Enter button until the cursor moves back to the upper
left corner of the screen.

@ Program | Pressing the Program button allows the user to enter the Main Program Menu.
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Determining Parameters

Parameter Adjustment

The cursor begins in the upper left corner of the display and will be blinking.
Press the Enter button to advance the cursor down to make a change to a
setting.

-

Pt o -
=
|

=
m
n
i1}
w
o
=
m
—

=
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o

-

o
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Max Fan: 1

= EE_ N

"2 Once the cursor has reached the desired setting to be changed, use the arrow
keys to adjust the value. Press Enter to save the value.

B 1.5 InK0o
S
28
188 %
clLion: 1

Continue to press Enter to advance the cursor through the remaining settings.

Stop pressing Enter when the cursor is back in the upper left corner. If Enter is
not pressed after making a change, the change will not be saved.

ress Selpl: 1.5 InKg
Fan Start: c9 %4
Mir Fan: 28 =
Max Fan:  1@@ X%
Sostem Reacliont 1
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System Overview

The controller will revert to a default main menu loop. This loop includes several screens to view the operating
conditions and status of the system and fans. Scroll through the menu screens with the up and down arrows.

Home Screen

The initial menu will display the overall system status and main operating
conditions. Fan speed percentage, measured pressure, pressure setpoint,
bypass percentage open, and overall unit status are shown.

System Setup

r*Ess %ELPF IEE In g The system setup menu will display and will allow changing of values for
an Starti 5l ;
Min Eant 30 % common operational values.
o JMax Fani  1@@ X Press Setpt - duct static pressure system is to monitor and maintain.
Sustem Reaction: 1 . . . .
= . = - = Fan Start % - provides an initial speed setting for fans when starting up.

Min Fan % - minimum fan speed. If pressure is higher than setpoint as the fans
are at the minimum speed, the bypass dampers (if equipped) will begin to open.
Max Fan % - maximum allowable speed that the fan will operate at.

System Reaction - used to tune the system response to changes. 1 is slower
response, 9 is a faster response.

System On/Off

To turn the system and fans to ON, press the Enter button to change to ON.
l The system will start up after a 10 second delay. Use the Enter button to turn
the system off.

ress L0 LU on
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The controller is equipped with several menus to help guide users with operating the system and altering
parameters. The following menus can be accessed by pressing the ® button. To enter the desired menu, press the
enter button.

Login The Login menu allows access to additional menus for parameter adjustments.

LV ICRTYIE S  Press the © button to access the Login menu and press Enter.

Note: To see the menu options, one must login.

Lagin

Logdin Login
i’ Using the Up and Down arrows and Enter to advance the cursor, enter the
Insert passuord: 9999 service level password of 9998. This will provide read/write access to the
oo additional menus with the exception of the Factory Setup menu, which will be
read only. Consult the factory if Factory Setup changes are required.

System Set The System Set menu allows the user to configure I/O, alarms, and fan rotation.

e Press the ® button, login with the password 9998, and scroll to the System Set

menu and press Enter to access it.

k4 Main Mernu

Lodim
Sustemn Set

BMS Setilings

Eemote On-0ff Remote On/Off
Remote On-0ff En: To utilize a hardwired remote on/off switch, enable the functionality by changing
ﬂr.LLiIL:1= Off to On via the Enter and arrow keys. Select the desired switch action.
On if Closed Note: In order for the digital remote input to turn the system on, the System

On/Off must be turned to On, otherwise Off by Keypad will be displayed in the
main unit status line of the home screen.

On if Open = remote On when switch is open
On if Closed = remote On when switch is closed

Refer to the Component Hardwiring section to make wiring connection
needed for the remote On/Off switch. On the terminal strip wire:

e From 24 VAC to connection on On/Off switch.
e From SYSON+ to second connection on On/Off switch
e Jumper from SYSON- to COM

Fireman Settings

Fireman InPut Ens To utilize a fireman’s override switch, enable the functionality by changing OFF
Off to On via the Enter and arrow keys. Select the desired fan speed percentage
and switch action. Factory default is 0%.

Percenlafe:
ﬂction;'

On if Open On if Open = fireman override speed is active when switch is open

On if Closed = fireman override speed is active when switch is closed

Refer to the Component Hardwiring section to make wiring connection needed
for the Fireman switch. On terminal strip wire:

¢ From Fire+ to connection on switch.
¢  From Fire- to second connection on switch
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=
Safeta InFPut En
off

Actiomn:
On if Oeen

Safety Input Settings

To utilize a hardwired safety switch, enable the functionality by changing Off to
On via the enter and arrow keys. Select the desired switch action.

On if Open = safety is on/active (system is off) when switch is open
On if Closed = safety is on/active (system is off) when switch is closed

Refer to the Component Hardwiring section to make wiring connection
needed for Safety switch. On terminal strip wire:

e From 24VAC to connection on safety switch.
e From SAFE+ to second connection on safety switch
e Jumper from SAFE- to COM

It is highly recommended a static pressure safety switch be used to measure fan plenum static pressure and wired
to this Safety Input to prevent accidental damage to ducts due to over pressurization.

Hlarm OuLrul Seltings

Hctioms
Oren It Alarm

Alarm Output Settings

All Pressure
Transducer Fail

Fan Sreed: B

To utilize a dry contact for alarm notification, wire to ALRM- and ALRM+ on the
terminal strip. Select the desired contact action when an alarm triggers.

Alarm Failsafe

orce Folalion How:HMHo

This screen sets the fan(s) speed in the case of a pressure transducer failure.
Upon transducer failure or loss of signal, the fan will be commanded to the
Alarm Failsafe percentage. Factory default is 0%.

Fan Rotation

Fan Rotation
oLation Sources
Jhen Lo Rotate:
oltate Euepd:
ext On Fan:
Rot.at.ion Dag:  Ang
coLaltion Time: @5:E8AM
orce Rotation MHow:Mo

oc3

Week 19
188 hr

LIFO

i Fan REot .:l'LlDr'I

Fan Rotation is the switching of the primary fan when operating a system with
a standby fan so that equal run is achieved on both fans. Note: Fan rotation is
only available when a standby fan is present.

The fan rotation source can be set to Local or BMS.

When to Rotate can be set to Never, Weekly, or Daily. A rotation can be
manually forced by changing Force Rotation to Yes.

With When to Rotate set to Daily or Weekly, additional settings appear. The
duration, rotation type, day, and time of the rotation can be set.

Once the fan that is scheduled to rotate out accumulates the user adjustable
rotation hours, the system will wait until the user adjustable time. If set to Daily,
it will rotate at the time set in the controller. If set to Weekly, it will rotate at the
time and day set in the controller.

When rotation source is Local, the Next On Fan rotation type can be set to:
e LIFO (last in, first out),

e FIFO (first in, first out), or

e |owest hrs.

With Rotation Source set to BMS, send a value of 1 to Binary Value 4,
FanRotation_ForceRotate, when you want to rotate the fans. With BMS as the
source for fan rotation, the BMS controls when to force rotate the fans and is
not scheduled in the controller.
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Rotation Phase

liHew Fan OH: 2@s
ZiHew Fan Rame: 3@s
Z2:01ld Fan Eame: 1=
4:01d ISO Close: 38s

Fotation Min: 38%

New Fan On: New fan is at rotation minimum fan speed for this time with
isolation damper closed. After this timer expires, the new fan isolation damper
is commanded open.

New Fan Ramp: New fan will ramp from rotation minimum fan speed for this
duration while old fan maintains static pressure using PID control. At the end
of this timer, PID control is transferred to the new fan and the old fan enters the
old fan ramp timer.

Old Fan Ramp: Time for old fan to ramp down from current speed to rotation
minimum fan speed.

OIld ISO Close: This is the time the old fan continues to run after its isolation
damper is commanded to close account for the time for the damper to close.

Rotation Min: Minimum fan speed that can occur during a fan rotation.
Adjusting the Rotation Min to 20% less than the normal operating percentage
will provide optimal performance.

End of Menu
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BMS Settings The BMS Setting menu is where BMS communications are configured.

sk Mlain Menu ks Press the ® button, login with the password 9998, and scroll to the BMS

Settings menu and press Enter to access it.

Sustem Set
EMS Settings

Test & Bal

SuFervisords S BMS Supervisory/BMS
F‘Eagggg 1 M£3$E= The communication protocol is selected here. Options exist for:
e  BACnet™ MS/TP
¢ None

FesLartingd in_ 9 e BACnet™ |P

After making a change to the protocol, press Enter to accept the change.

Communication The controller will automatically restart to implement the changes. After restart,
setlingd Lhande the service level password will need to be re-entered to access the menus.

Supervisory/BMS - BACnet™ MSTP Settings

The Device Instance is displayed on this screen and is adjustable. Address,
Baud Rate, Max Master, and Max Info Frames information is displayed here and
is adjustable.

Note: The settings shown here are the default settings for BMS
communications.

Communicalion The controller will automatically restart to implement the changes. After restart,
sellingd Lhangde the service level password will need to be re-entered to access the menus.

Baud Rate:
Max Master:
Max Info Frames:

z = Supervisory/BMS - Advanced BACnet™ MSTP
duance

net ' -
L Timeoul: JEEEM=s Timeouts are displayed on this screen and are adjustable. Error status is
Crd Timeoul:  1568@ms displayed.

=

tatusiOffline
ast. Error:

=

Supervisory/BMS - BACnet™ IP Settings

If BACnet™ [P is selected as the protocol, this screen will allow for setting of
the address and subnet mask.

After making changes, change Update to Yes.

SUEeEVLSOrY  Els Supervisory/BMS - BACnet™ IP Settings

If BACnet™ [P is selected as the protocol, timeouts are displayed on this
screen and are adjustable. Error status is displayed.

asl. Error:
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" BHMS
[}

Supervisory/BMS - BACnet™ IP Settings

S If BACnet™ IP is selected as the protocol, BACnet™ Broadcast Management
2dlisler as a ica i i
Fareion device?t NO Device is setup on this screen.

End of Menu
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Test & Bal

The Test & Bal menu allows for overrides for testing and transducer calibration.

*dkk Main Menu kkk

BMS Settings

f Press the ® button, login with the password 9998, and scroll to the Test &
Balance menu and press Enter to access it.

Running the VFD(s) in hand mode will not open the fan’s isolation damper.
Use the Test&Bal feature in the Carel to operate the fans.

Test & Balance

Scroll down

To enter Test & Balance mode, the unit must be off. This screen will be
displayed if the controller is currently ON.

To start Test and Balance mode, press Enter to change TEST OFF to TEST ON.

Fan Test & Balance

Fan and system will operate as set in this screen regardless of duct pressure.
Damage may occur if fan/system is commanded to incorrect speed or
incorrect operation.

Fan operation, fan speed and damper positions can be manually overridden.
Press Enter to advance the cursor and use the Up and Down arrows to make
changes. Press Enter to accept the changes. Changes to command operation
will occur immediately after pressing Enter.

— 3

Input Calibrate

A et HH= :
InFut Ual: B .83 In g

Off=et.:
Program!

=88 In W0

5
8,83 In WO

This screen allows for a positive or negative offset to be applied to the input
value for the duct static pressure sensor to ensure accurate readings at the
controller. Adding a negative offset would offset a high input value and a
positive offset would offset a low input value.

End of Menu
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Factory Setup

The Factory Setup settings can only be viewed with the service password.

#kk Main Menu ek

Press the ® button, login with the password 9998, and scroll to the Factory
Setup menu and press Enter to access it.

Note: The Factory Setup menu can only be viewed with the service level
password. Consult the factory for changes to the Factory Setup.

Factory Setup - Fans

Jumber of Fans:
tandbs Fan: e
Jrass DamFer: Ve

Turn of £ Lhe unit
Lo chande unil
==1.1.1n3=

umber of Fans: c
standby Fan: Yes
grass DamrPer: Yes

Settings Change
Restartingd in_ 4

This screen is used to set the number of fans in the system and to configure the
system for use of a standby fan and/or bypass dampers.

Note: Unit must be off to make changes.

Note: System will automatically reboot after a change is made.

LUFO Select

VFD Select

UFD:Danfos=s FC 182

ATTEMTION!

Turn off Lhe unit
Lo chanle unit
=ett.inds

UFD Ture
Setting Change

blait for restart in 4

This screen is used to set the VFD model that is being used for the fans.

Note: Unit must be off to make changes.

Note: System will automatically reboot after a change is made.

Info

#*GREENHECE, FAN CORP#
Code: LSGHFeUKHR_1

s e L 1.2.8064
1S wepr . 4.6.881
00T wer.: 4.6.H682

ﬂ Vektor® System Control
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Factora Settings

SR Fac.T ors
Sellings Ho
Festore Factorwg

Ho

This screen is used to save and restore factory settings

Advanced Settings

The menus under the Advanced Settings set the parameters for the control
of the system and should only be changed under the direction of the factory.
Improper settings may result in unstable and erratic fan behavior.

Step Control Settings

For factory use only.

Step Control Settings

F‘aus::- (B[

Pause Downi HO
5}
5]

Demands:

emand llsed:

For factory use only.

‘Farn

Damper~

Damper/Fan Settings

Startur DamFer: 5 Jed
s=tart Fan Delaa: H=
imit. Fan Delaa: 13=
Fan Start: ESﬁ
usteresis R1ghf= 7
Husteresis Leftl: H¥

This screen sets the initial bypass damper position during startup, fan delays,
fan start speed and hysteresis.

Note: This screen is only displayed when the system has a bypass damper.

Start-Up Settings

Startur Mode:
Isolat.ion Damrer OrFen
HFTER

Fan Staril=s

DELAY TIME: 18s

This screen configures the isolation damper operation during start-up. The
isolation damper can start After or When the fan starts with an adjustable
delay.

Shut.down

Shutdown Settings

Shutdown Mode:
Izolation Damrer Close
EEFORE

Fan Shuts Down
DELRY TIME: 1@as

This screen configures the isolation damper operation during shutdown. The
isolation damper can start Before or When the fan starts with an adjustable
delay.

1119s

Fieldbus to VFD

=
19299
F‘ar‘ ita:None
ingds How: Ho

UFD2: 2

odbis K
Baud Rale
sLorBils: 1
PFlH Sett

==
UFEII i1

This screen configures the Modbus® communication to the VFDs.
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Fieldbus to VFD

y l1a=ec
Felrie=s: 232

ing Delag: 18m=

oll
olling Tlmn-lEb4.mS
olling Loop=s: 954

[l | ]
Timeouls
Oetect Timeout:
Command Delasq:

IR

This screen configures the Modbus® communication to the VFDs.

Fieldbus to VFD

This screen configures the Modbus® communication to the VFDs.

End of Menu
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Alarm Logs The Alarm Logs menu displays historical alarm information.

#dk Main Menu sk Press the ® button, login with the password 9998, and scroll to the Alarm logs

= menu and press Enter to access it.

FactLora Setur
Hlarm logs Note: After entering the menu, pushing the Down arrow will scroll through the

| most recent alarms.

Utilities

Data Logger Recording

This screen will display the alarm number, date and time of the alarm, a verbal
description of the alarm, and the resulting event impact to the system.
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Utilities

The Utilities menu allows the user to configure various controller attributes.

Press the ® button, login with the password 9998, and scroll to the Utilities
menu and press Enter to access it.

Note: The Utilities menu has sub-menus under it, each with their own setup
screens. After entering the menu, pushing the Down arrow will scroll through
the available sub-menus.

il Rk

Date/Time sub-menu

Farameters
1\. _ .1-
Date Time
4 -+
Larn9uage

Date/Time Change

otrmatl
Iate:

M =D
oo

w
Ts
=

This screen is used to set the format, date, time and day for the controller.

Fies

Timezone

&)
Coordinalted Uniwv
Time

This screen is used to set the local time zone.

End of Menu
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Sk UL ililies Mer sk

Language - sub-menu

DatesTime
|+ 1
+ +

it of Measure

The language displayed on the controller can be changed in this sub-menu.

Language

anduade: EMGLISH

HTER Lo chan3de
SC Lo confirm

Use this screen to change the language displayed.

FAk LULililies Menu sk

Unit of Measure

Lan9uade

Initialization

This sub-menu set the unit of measure.

Unit of Measure

HD” Zone

for Lthis disrlayg:
LI=A

Unit of measure zone for the display.

ED|:| Zone

Unit of Measure

tfor webh serueri
LISA

Unit of measure zone for the web server.

End of Menu
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%4k |ULilities Men

Initialization = sub-menu

Unit. of Measure

1 _ . . +
Initialization
+ o

Farametars

This sub-menu is used for hardware/software information and memory resets.

arm

1nilklallizZallon

Initialization — Alarms

Jelete_alarm 1097 NO
Clear AutoREeset,
counters?

This screen allows for deletion of alarm logs, clearing auto-reset counters, and
enabling a buzzer on the controller when in alarm.

Initialization — Default Installation

This screen is used for clearing various memory within the controller.

Info

#QREENHECEK, FAN CORP:#*

Code:

sl ver .
0 wer, ! 4.6.6801
00T wer.: 4

USGHFeUKHE_1

This screen displays the controller code number and software versions.

Info - Board

oard Lope! cW.FCO
ward size:s Small
Core: 1
card Temr.: 89.6%

This screen displays the controller hardware and controller temperature.

Info

‘el mem writes: 114
ain task:
cHEM =S S.8Caclers

This screen displays the memory writes and timing.

Work Hours

= 3= j

5}
anc: %]

This screen displays the fan run time.

lﬁfl:l

acCkK o

Info

urrent
:l‘:l o Lo L |
| SR -

- 12:@?:3
'ouerD+F Lime
:'1__ 1'5__.-3‘:! 17' 1'3'_'.-4
erdth last Lime off:

Lime:

r

Hhag=s 15Hr= SMin

ﬂ Vektor® System Control
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End of Menu

Sk ULilities Menwu sSk#

Parameters - sub-menu

Initialization

f. .1.
Farametars

e e
DatesTime

Unil confiduralion

This sub-menu is used for importing or exporting information from the
controller.

Unit Configuration - Import/Export

Har-ams lmrorLSe<Forl
IMPDPT ‘Exrport:
IMPOR
ENDPH Lupe
INTERENAL FLHSH MEMOREY
File name: EXFORT _88
Cont irms HO

 Unit configuration

This screen is used to import/export unit configuration parameters.

Unit Configuration = Alarm Export

This screen is used to export the alarm log to a USB.

Unit Configuration - Log Export

wFort to Internal
iz automatic. daily

»port Localion:
INTEENAL FLASH MEMORY
onfirm? HO

This screen is used to export the data log to a USB.

End of Menu
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System Startup and Testing

The System Startup and Testing section of this manual will provide a step-by-step procedure to set up the VFD(s)
Modbus address, incoming power and fan wheel rotation direction. This system can be ordered with an ABB VFD
or a Danfoss VFD. Use the instructions for your specific model VFD. Also included in this section is the setup of the
bypass damper(s) and isolation damper(s). There is a check list at the end of this section that can be filled out to
document the settings and proper function of the VSC components.

Wire and Configure Optional Connection Wiring:

Prior to applying power to the Vektor System Control (VSC) components review the Optional Hardwire
Connections Digital Input section of this manual. The optional hardwire connections are not required to operate the
VSC; BMS is not required to run the VSC.

It is highly recommended that a static pressure safety switch be installed in the plenum of the fan system, and
wired to the Remote Safety Enable/Disable (on/off) Switch terminals on the terminal strip. This safety switch should
open the electrical connection in the event that the static pressure is too high in the fan plenum; this will turn the
fan system off prior to damaging the duct work. If the switch is installed, see the Digital Input Programming
section of this manual for details on enabling this feature.

1. Optional Connection Wiring include:
¢ Remote Enable/Disable (on/off) Switch
e Remote Safety Enable/Disable (on/off) Switch
e Fireman Override
e Alarm Output
e BACnet™
2. See Digital Input Programming section of this manual for details on enabling these features.

System Startup Prechecks:

Prior to applying power to the Vektor System Control (VSC) components perform the following checks to avoid
damage to the components:

Confirm the following:
Incoming voltage and motor nameplate data match the VFD(s) label.

Fan Mark on the VFD(s) and the Control Box match the Fan Mark on the fan.
5 and 8 pin cables have been connected.

5 and 8 pin cables are routed at least 12 inches from power cables.
Pressure transducer has been wired and plumbed.

System can be turned on safely without damage to the duct work. If the duct system is closed off completely and
the fan system is turned on, the duct work may be damaged.

I o
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VFD Setup

Danfoss VFD Model:

1.
2.
3.

Apply power to the VFD(s).
Turn on disconnect located on VFD(s) and/or local fan disconnect(s).
Complete the following steps for optimal system performance and to avoid startup issues:

NOTE

The fan farthest from the Damper Junction Box with the quick connect on the fan plenum is Fan 1; trace the wire
connection from the fan motor to the VFD to confirm which VFD is Fan1.

Skip Modbus Address Setting for one fan systems.

Danfoss FC102 Modbus Address Setting:

© NN~

Press Quick Menu key

Use Up and Down arrows to display My Personal Menu

Press OK key

Use Up and Down arrows to display 8-31 Address

Press OK key

Use Up and Down arrows to set the address to 1 for Fan 1

Press OK key

The address is now set, press Status key

Repeat for Fan 2 with the exception that the Modbus address will be 2 for Fan 2

Danfoss FG102 Motor and Incoming Power Settings:

1.
2. Use Up and Down arrows to display My Personal Menu

3.

4. Use Up and Down arrows to display the following parameters. Edit any parameters that are not correct:

Press Quick Menu key

Press OK key

a. 1-21 Motor Power [HP]

b. 1-22 Motor Voltage

c. 1-23 Motor Frequency

d. 1-25 Motor Nominal Speed

. The VFD is now configured for the motor and incoming power, press Status key
. Repeat for Fan 2
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Danfoss FC102 Automatic Motor Adaptation:

Running the Automatic Motor Adaptation will tune the VFD for the specific motor connected to the VFD. This can
make the system more efficient, and in some cases, solve motor run issues.

1.Press Quick Menu key

2.Use Up and Down arrows to display My Personal Menu

3.Press OK key

4.Use Up and Down arrows to display 1-29 Automatic Motor Adaptation (AMA)

5.Press OK key

6.Use Up and Down arrows to select [1] Enable complete (AMA)

7.Press OK key

8.Follow the on-screen instructions. The test runs automatically and will indicate when it is complete.
9.The VFD will take several minutes to perform the AMA. The motor will not turn during AMA.

10.Some motors may be unable to run the complete AMA version of the test. If the complete AMA fails, select [2]
Enable reduced AMA and run the reduced AMA.

11.The VFD is now optimized for the motor, press Status key.
12.Repeat for Fan 2.
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ABB VFD Model:
1. Apply power to the VFD(s).

2. Turn on disconnect located on VFD(s) and/or local fan disconnect(s).
3. Complete the following steps for optimal system performance and to avoid start up issues:

NOTE

The fan farthest from the Damper Junction Box with the quick connect on the fan plenum is Fan 1; trace the wire
connection from the fan motor to the VFD to confirm which VFD is Fan 1.

Skip Modbus Address Setting for one fan systems.

ABB ACH580 Modbus Address Setting:

1.Press Menu key.
2.Use Up and Down arrows to highlight Parameters.
3.Press Select key.
4.Press Select key to select the complete list.
5.Use Up and Down arrows to highlight 58 Embedded fieldbus.
6.Press Select key.
7.Use Up and Down arrows to highlight 58.03 Node address.
8.Press Edit key.
9.Use Up and Down arrows to set the address to 1 for Fan 1.
10.Press Save key.
11.Repeat for Fan 2 with the exception that the Modbus address will be 2 for Fan 2.

ABB ACH580 Motor and Incoming Power Settings:
1.Press Menu key.

2.Use Up and Down arrows to highlight Parameters.
3.Press Select key.
4.Press Select key to select the complete list.
5.Use Up and Down arrows to highlight 99 Motor data.
6.Press Select key.
7.Use Up and Down arrows to highlight 58.03 Node address.
8.Use Up and Down arrows to display the following parameters; edit any parameters that are not correct:
a. 99.06 Motor nominal current
b. 99.07 Motor nominal voltage
c. 99.08 Motor nominal frequency
d. 99.09 Motor nominal speed
e. 99.10 Motor nominal power
9.The VFD is now configured for the motor and incoming power. Press Back and Exit to return to the Main Menu.
10.Repeat for Fan 2.
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System Component Set:

When the system arrives, there will be factory default parameters that will need to be edited to configure the system
to properly function. Perform the following steps to ensure proper function of the entire system.

With the fan off, remove fan wheel inspection cover. The fan rotation will be checked during this procedure.
Apply power to the VFD(s).

Turn on disconnect located on VFD(s) and/or local fan disconnect(s).
Press Auto button on VFD(s).

Apply power to the Control Box. Do not start the fans.
Complete the following steps for optimal system performance and to avoid start up issues:

2B A
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Confirm Fan Wheel Rotation Direction and Isolation Damper Function:
1.Start at the Home Screen. Press the © on the CAREL® keypad.

2.Press Enter key to Log in.

3.Use Up and Down arrows to change number. Use Enter key to cycle to the next number; enter in password: 9998.
4.Press Enter key.

5.Use Up and Down arrows to highlight “Test & Bal”.

6.Press Enter key.

7.Press Enter key to change TEST OFF to TEST ON.

8.Press Down arrow.

9.Confirm the system can be turned on safely without damage to duct work. If the duct system is closed off
completely and the fan system is turned on, the duct work may be damaged.

10.Press Enter key multiple times to highlight Fan 1: “%”. Use Up and Down arrows to set it to 30%.

‘The fan speed must be above the Min Fan speed %. Factory default Min Fan speed is 30%. \

11.Press Enter key multiple times to cycle back to Fan 1: OFF.
12.Use Up arrow to toggle it to ON. Fan 1 will begin to spin.
13.Confirm fan wheel rotation matches the rotation noted on the fan.
a. If fan wheel rotates in the correct direction, use Down arrow to turn fan OFF and proceed to the next step.

b. If fan is rotating backwards, use Down arrow to turn the fan OFF. Follow proper electrical lock out tagout
procedures to ensure electrical power is off and flip flop two of the motor wires in the VFD. Repeat the above
steps to ensure the fan is rotating the correct direction.

14.Press Enter key multiple times to cycle to Iso Damper1: “Close”.
15.Use Up arrow to toggle it to “Open”. Fan 1 isolation damper will begin to open.
16.Confirm that the isolation damper opened for the Fan 1 (the fan just tested for wheel rotation).

a. If the correct isolation damper opened, use Down arrow to close the isolation damper and continue to next
step.

b. If the isolation damper opened for the opposite fan, use the Down arrow to close the isolation damper and
then flip flop the Modbus addresses in the VFDs to assign the proper VFD to the isolation damper (see VFD
Setup - Address Setting sections of this manual for details on Modbus addressing). Then restart at step 1
of Confirm Fan Wheel Rotation Direction and Isolation Damper Function.

17.Press Enter key to cycle to Bypass Damper 1: “%”.
18.Confirm the Bypass Damper 1: is set to 0%.
19.Visually inspect the bypass damper(s) to confirm it (they) are closed.
a. If the bypass damper(s) are closed, continue to next step.
b. If the bypass damper(s) are open, measure the DC voltage at the terminal strip between 1BYPAS and COM.

i. If DC voltage is less than 0.3 VDC, then rotate the reversal switch located on the bypass actuator and
continue to the next step.

ii. If DC voltage is above 0.3 VDC, then contact factory.
20.Use Up and Down arrows to set Bypass Damper 1: to 100%.
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21.Visually inspect the bypass damper(s) to confirm it (they) are open.

‘ Bypass damper can take up to 2-1/2 minutes to open from 0 - 100%. \

a. If the bypass damper(s) open to 100%, use the Down arrow to set Damper 1: to 0%. Press Enter key and
continue to next step.

b. If the bypass damper(s) are closed, measure the DC voltage at the terminal strip between 1BYPAS and
COM.

i. If DC voltage is above 9 VDC, then trace the wires connecting the 1BYPASS and COM to the actuator.
ii. If DC voltage is less than 9 VDC, then contact factory.

22.Use Up arrow to cycle to Test & Balance screen.

23.Press Enter key to change TEST ON to TEST OFF.

24.Press Escape key multiple times to return to the Home Screen.

The above steps will ensure the system is set up correctly. It is ready for Test and Balance.
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System Setup:

System Setup can be used to fine tune the system operation to enable the fan to start at a set speed. This will

allow the system to stabilize faster at start up. The fans minimum and maximum speed can also be adjusted in the
System Setup menu to aid in system stabilization and minimize fan speed hunting. System Reaction setting will
increase/decrease the rate at which the system reacts to changes in demand. Setting this to 1 is a slower response,
9 is a faster response. Use this to fine tune the reaction time of the system to eliminate fan hunting. Prior to adjusting
these parameters, the systems minimum and maximum fan speed will need to be determined along with the most
common steady state fan speed.

Recommended starting points for settings:
e Fan start % = Ten percent less than the most common stead state fan speed
e Min Fan % = Ten percent less than the minimum fan speed required to meet system demand

Max Fan % = Ten percent more than the maximum fan speed required to meet system demand
e System Reaction = 1

1.Start at the Home Screen. Use Up and Down arrows on the CAREL® keypad, located in Control Box, to navigate
to System Setup.

2.Press Enter key to highlight Press Setpt.

3.Use Up and Down arrows to select the desired set point.

4.Press Enter key to save and advance to “Fan Start %”.

5.Use Up and Down arrows to select the desired set point.

6.Press Enter key to save and advance to “Min Fan %”.

7.Use Up and Down arrows to select the desired set point.

8.Press Enter key to save and advance to “Max Fan %”.

9.Use Up and Down arrows to select the desired set point.
10.Press Enter key to save and advance to “System Reaction”.
11.Use Up and Down arrows to select the desired set point. 1 is slowest, 9 is fastest.
12.Press Enter key to save and return the cursor to top of screen.
13.Press Escape key to return to the Home Screen.

Building Management System (BMS) Communication Protocol Setup:
BACnet IP and BACnet MS/TP are supported by the Vektor System Control.

Fans must be off to adjust BMS communication protocols. As soon as a BMS variable is edited, the controller will
begin to count down from 5 seconds. Selecting and editing another BMS parameter will restart the timer. Once the
last parameter has been adjusted and 5 seconds has elapsed, the controller will automatically restart.

1.Start at the Home Screen. Press the © on the CAREL® keypad.
2.Press Enter key to Log in.

3.Use Up and Down arrows to change the number. Use Enter key to cycle to the next number; enter in the
password: 9998.

4.Press Enter key.
5.Use Up and Down arrows to highlight “BMS Settings”.
6.Press Enter key.
7.Press Enter key to edit the “Protocol Type”.
8.Use Up and Down arrows to set desired protocol type.
9.Press Enter key. The controller will start a 5 second countdown to automatically restart.
10.Use Up and Down arrows and Enter key to access and edit the parameters required to configure the BMS
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BACnet™ Objects

The following objects are available through BACnet™.

Type | Instance Name Access Parameter Notes [Units]
1 OnOffUnitMng.BmsOnOff_Enabled Read/Write Disable/Enable - If enabled, the BMS On/Off
%‘ g (Binary_Value:1) variable (BV2) must be ON for the unit to start.
£ : -
o> 2 OnOffUnitMng.BmsOnOTf (Binary_ | po2y/write | Unit On/Off by BMS
Value:2)
Do
T § 102 Setpoint_SP1 (Analog_Value:102) Read/Write | Static Pressure Setpoint 1 [in w.c.]
<<
S o . . . _ .
S % 4 \F/anR?tatlon_ForceRotate (Binary_ Read/Write Fo_rce fan rotation - used by BMS for rotating
a3 alue:4) primary fan
° 5 System_React_lon_AdJust_REAL Read/Write System regctlon - changes fan and damper
S (Analog_Value:5) response time
© ) ) . )
% 13 FanSpeed_Fireman (Analog_Val- Read/Write User I;)eflped Speed of FanOWhen Fireman’s
2 ue:13) Override is Enabled [0-100%]
Z 14 FanSpeed_Pressure_AllAlarm (Ana- o .\ | User Defined Speed of Fan When All Pressure
log_Value:14) Transducers are in Alarm [0-100%)]
>0 i
g3 101 Pressure_S‘ource_IO_BMS[1] (Bi Read/Write | Set true if transducer value is from BMS
&> nary_Value:101)
2o Pressure 1 measurement from BMS [0-15 IN H20] —
@ % 101 Pressure1_BMS (Analog_Value:101) Read/Write | BV101 must be set to 1 for this pressure to be used
<~ for pressure 1 rather than the analog input. [in w.c.]
1 Pressure1_AIN.Val (Analog_Input:1) Read Only | Static Pressure 1 [IN H20]
BypassDamperCmd1_AOUT.Val " 1000
7 (Analog_Input:7) Read Only | Bypass Damper 1 Position [0-100%)]
9 Eﬁ[{‘_g’;"dcmdLAOUT'Va' (Analog_In- 1 pead only | Fan 1 Speed [0-100%]
10 Eﬁw(gdomdz—AOUT'Va' (Analog_In- 1 pead only | Fan 2 Speed [0-100%]
101 Fan‘_Msk[1].Power_KW (Analog_In- Read Only | Fan 1 Power [KW]
put:101)
Fan_Msk[1].Power_Hp (Analog_In-
102 out:102) Read Only | Fan 1 Power [Hp]
103 Fan._Msk[1].MotorVoIt (Analog_In- Read Only | Fan 1 Motor Voltage [V]
put:103)
5 -
a 104 Fan_Msk[.1].MotorCurrent (Ana Read Only | Fan 1 Motor Current [A]
5 log_Input:104)
% 105 Fan_Msk[1].Freq (Analog_Input:105) Read Only | Fan 1 Frequency [HZ]
<
107 Fan‘_Msk[1].Speed_RPM gL Read Only | Fan 1 Motor Speed [RPM]
put:107)
Fan_Msk[1].Torque_Nm (Analog_In-
108 put:108) Read Only | Fan 1 Torque [Nm]
110 Fan_Msk[1].DCLink_Volt (Analog_In- | 2.4 onty | vFD 1 DG Link Voitage [V]
put:110)
Fan_Msk[1].ControllerCardTemp
114 (Analog_Input:114) Read Only | VFD 1 Controller Card Temp [C]
115 Fan_Msk[1].Pc_awer_kWh_Counter Read Only | VFD 1 Power kWh Counter
(Analog_Input:115)
116 | Fan-Msk[1].Speed Pct (Analog In- | ooy onty | VFD 1 Speed Percentage
put:116)
201 Eﬁ?g“é'f)k[zl"aower—"w (Analog_In- | pood Only | Fan 2 Power [KW]
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Fan_Msk[2].Power_Hp (Analog_In-

log_Value:203)

202 pUL:202) Read Only | Fan 2 Power [Hp]
203 Fan._Msk[2].MotorVoIt (Analog_In- Read Only | Fan 2 Motor Voltage [V]
put:203)
Fan_Msk[2].MotorCurrent (Ana- .
204 log_Input:204) Read Only | VFD 1 DC Link Voltage [V]
205 Fan_Msk[2].Freq (Analog_Input:205) Read Only | VFD 1 Heatsink Temp [C]
= Fan_Msk[2].Speed_RPM (Analog_In-
>
a 207 pUt:207) Read Only | VFD 1 Inv Nom Max [A]
)
° o0g | Fan-Mski2l-Torque Nm (Analog_In- | pooy ooty | VFD 1 Inv Max Current [A]
P put:208)
< -
o1p | Fan-Mski2L.DCLink Volt (Analog_In- | o4 gniy | VFD 1 Controller Gard Temp [C]
put:210)
Fan_Msk[2].ControllerCardTemp
214 (Analog_Input:214) Read Only | Fan 2 Power [KW]
Fan_Msk[2].Power_kWh_Counter
215 (Analog_Input:215) Read Only | Fan 2 Power [Hp]
Fan_Msk[2].Speed_Pct (Ana-
21 - - R I VFD 2 d P t
6 log_Input:216) ead Only Speed Percentage
Al_Prb_Pressure1.Active (Binary_ 1 = pressure transducer alarm, operating at failsafe
502 Inout: Read Only _ .
put:502) speed, 0 = pressure transducer is ok
é. 508 Shlssagg;cy_DlN.Actlve (B3l - Read Only | 1 = safety switch is active (system is off), 0 = ok.
> ' , , ,
£ 510 |A-VFD1 Offline.Active Binary_ | ¢ .y only |1 = VFD1 is offline, 0 = VFD1 is online
s} Input:510)
511 ﬂBXEstﬁoﬁl'”e'ACt've Binary_ | zeadonly |1 = VFD2 is offiine, 0 = VFD2 is online
0 FanRotation_Method_REAL Read Only | 1=FIFO, 2=LIFO, 3=Lowest hrs
(Analog_Value:0)
1 LI:I:.T)_Fans_REAL (Analog_Val- Read Only | Number of fans in system
Q 2 Num_StandbyFan_REAL (Ana- Read Only |1 = standby fan present, 0 = no standby fan
2 log_Value:2)
>
ig 3 g%rggziszfusgg)mper—REAL Read Only | 1 = bypass damper present, 0 = no bypass damper
< 100 SwVer_REAL Read Only | Software version
RunHours_Act_REAL[1] (Ana-
1 PP R I Fan1 h
03 log_Value:103) ead Only an1 run hours
203 RunHours_Act_REAL[Z] (Ana- Read Only | Fan2 run hours

Vektor® System Control E



MultiStatelnput

UnitStatus (Multi_State_Input:1)

Read Only

1=0n

2 = Off by Alarm

3 = Off by BMS

4 = Off by Schedule

5 = Off by Keypad

6 = Fan Rotation

7 = Off by Dig Input

8 = Off by Safety Input

9 = Fireman Override

10 = In Failsafe Mode

11 = On by Test Balance

12 = Off by VFD Alarm

101

FanStateProg[1] (Multi_State_In-
put:101)

Read Only

1= Off

2 = Start

3 = Rotating In — At minimum speed

4 = Rotating In — Ramp up

5 = Running

MultiStatelnput

201

FanStateProg[2] (Multi_State_In-
put:201)

Read Only

6 = Rotating Out — Ramp down

7 = Rotating Out — At minimum speed

8 = Shutdown

9 = Alarm

10 = Offline
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Troubleshooting

Before taking any corrective action, make certain
unit is not capable of operation during repairs.

AVERTISSEMENT

Avant d’entreprendre toute action corrective, s’assurer
que I'appareil ne pourra pas fonctionner durant les

réparations.

Symptom

Cause

Corrective Action

Display on CAREL
controller is not on

No power

Check that control box is wired and upstream disconnect or
breaker is on.

Verify that control box transformer breaker is not tripped; this is
located on the transformer under the transformer cover. Prior to
resetting, verify the transformer is wired correctly

Verify that orange J1 plug is seated firmly into CAREL controller.

Verify that orange J1 plug has 24V AC voltage present.

Display ribbon cable
loose

If the CAREL has power at the J1 plug and the digital display
on the bottom of the CAREL is illuminated, the ribbon cables
behind the display may be loose. Use a small, flat screwdriver
to pry the display from the PLC body. Inspect that both ribbon
cables behind the display are correctly seated.

VFD Offline

No Power to VFD

Check that VFD is wired and upstream disconnect or breaker is
on.

Verify VFD disconnect is on.

5 pin cable not

If the VFD is OFF or in Hand mode, it will not communicate with

connected the control box. Verify the VFD is in Auto mode.
VFD is not in Auto If the VFD is Off or in Hand mode, it will not communicate with
mode the control box. Verify the VFD is in Auto mode.

Incorrect VFD
addressing

Verify that the correct VFD Modbus® address is entered into
each VFD. Addresses should be 1 for the VFD connected to fan
1 and 2 for the VFD connected to fan 2. Fan 1 is the fan closest
to the 8 pin quick connect box on the plenum. If the addresses
are the same neither VFD will communicate with the control box.

5 pin cable is too close
to high power cables

Confirm that the 5 pin cable from the VFD to the control box is
at least 12 inches from any incoming power or motor power.
High voltage will interfere with Modbus® communication and
cause intermittent VFD Offline alarms.

Pressure reading
remains at 0.0 on the

Fan Pressure
transducer is not wired

Wire transducer.

Pressure transducer is
wired incorrectly.

Correct wiring terminations. If pressure transducer is wired
correctly 24VAC voltage should be present between terminals
VAC and COM. The pressure transducer will output a 0-10VDC

port on the bottom of
the pressure transducer

CAREL display with signal to the control box with a linear relationship to the
fan running pressure range of the pressure transducer setting.
Pressure transducer
tubing is not connected | Connect transducer tubing to static pressure tap.
to duct
Pressure transducer
tubing is not connected
Pressure to the correct pressure | Connect transducer tubing to correct port.

Pressure reading
showing with fans off
or incorrect pressure
being displayed

Controller out of
calibration

Calibrate transducers with offset in Test & Balance menu to
calibrate the input.

[8
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Fan is hunting

Need to follow System
Fine Tuning process
outlined in this IOM

Symptom Cause Corrective Action

Isolation damper does |  pin cable not Connect 8 pin cable from plenum to control box.

not open connected

Bypass damper does | 8 pin cable not Connect 8 pin cable from plenum to control box.

not open connected
System response too On system setup screen of controller, adjust the System
fast or slow

Reaction. Increase value for faster response or decrease the
value to reduce the system response.

See System Fine Tuning section of this IOM.

BMS will not

Incorrect addressing

Check MSTP addressing or IP settings.

communicate with
controller

Missing wiring

Verify MSTP wiring to J25 plug or IP Ethernet cable to either
Ethernet ports on the controller.

Isolation damper is not
opening

Confirm the isolation damper for the fan that is operating is
open. If the isolation damper is not open, confirm the correct
VFD is wired and addressed to that fan; if a nonoperating fan
has the isolation damper open, then the VFD Modbus® address
might need to be adjusted in the VFDs to synchronize the fan
with the correct isolation damper position. Fan 1 is the fan
closest to the 8 pin quick connect box on the plenum. The VFD
with the Modbus® address of 1 controls fan 1 and the VFD with
Modbus® address 2 controls fan 2.

Isolation damper is not
opening

Fans not creating
correct pressure or low
airflow

Isolation damper is not
opening

After confirming that the VFD wiring and Modbus® address
corresponds to the correct isolation damper measure the AC
voltage between terminals ISOL1 and COM for fan 1 or ISOL2
and COM for fan 2 on the terminal strip located in the control
box. If no voltage is present, contact factory. If 24VAC is
present, there may be an issue with the 8 pin cable connecting
the control box to the plenum or wiring in the quick connect
box.

Please see the quick connect box wiring diagram located in the
Component Hardwiring section in this IOM. Confirm the wire
connections in the quick connect box are correct. Measure
voltage between terminals ISOL1 and COM for fan 1 or ISOL2
and COM for fan 2. If 24 VAC is present, check voltage at
actuator. If no voltage, then replace the 8 pin cable with a known
good cable.

Bypass damper is open

Confirm bypass damper is closed. Confirm 8 pin cable between
control box and plenum is connected. If bypass damper is open
and the 8 pin cable is connected, look at the display to see

if the bypass position is 0%. If the CAREL displays 0%, then
measure the DC voltage between 1BYPAS and COM or 2BYPAS
and COM on the terminal strip located in the control box. 1.8 -
2.3VDC will be present if the CAREL displays 0% Bypass. If it is
outside that range, contact factory.

Fan is rotating
backwards

Verify the fan rotation and correct if necessary.

Excessive duct
leakage.

Seal duct work.

Max fan speed
percentage is too low.

Increase max fan speed percentage.
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Control Settings Reference

Unit Model Number

Unit Serial Number

Sales Order Number

System Setup Settings

Pressure Setpoint in w.c.
Fan Start % %
Min Fan % %
Max Fan % %
System Reaction
System Set
Remote On/Off Enabled: L1 off [ on

Action: O on O offif Closed
Fireman Input Enabled: O of O on

Action: O on 0O offif Closed
Fireman Input % %

Safety Input Enabled: [0 off [ on

Action: O on 0O offifClosed
Alarm Output:

Action: O on 0O offifAlarm
Alarm FailSafe % %
Fan Rotation
Rotation Source
When to Rotate
Rotate Every
Next On Fan
Rotation Day
Rotation Time
Rotation Phase
New Fan ON seconds
New Fan Ramp seconds
Old Fan Ramp seconds
Old Iso Close seconds
Rotation Min %

BMS Settings

BMS Protocol
OO BACnet™ ms/TP
OO BACnet™ P
O None

BACnet™ MS/TP Settings
Device Instance

Address

Baud Rate

Max Master

Max Info Frames

Timeout ms

Cmd Timeout ms

BACnet™ |IP Settings
pHep: OO off O on
P - - -
Mask - - -
GW - - -
DNS - - -

Devise Instance

Port
Timeout ms
Cmd Timeout ms

Foreign Device: O No O Yes
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Our Commitment

As a result of our commitment to continuous improvement, Greenheck reserves the right to change specifications
without notice.

Product warranties can be found online at Greenheck.com, either on the specific product page or in the literature
section of the website at Greenheck.com/Resources/Library/Literature.
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Building Value in Air Laboratory Exhaust System

4 )
Installation, Operation and Maintenance Manual

Please read and save these instructions for future reference. Read carefully before attempting to assemble, install,

operate or maintain the product described. Protect yourself and others by observing all safety information. Failure

to comply with these instructions will result in voiding of the product warranty and may result in personal injury
\and/or property damage.

J

Vektor®-H Vektor®-H
Belt Drive Direct Drive

General Safety Information

Only qualified personnel should install this fan system. 5. Do not allow the power cable to kink or come in
Personnel should have a clear understanding of these contact with oil, grease, hot surfaces or chemicals.
instructions and should be aware of general safety Replace cord immediately if damaged.
precautions. Improper installation can result in electric 6. Verify that the power source is compatible with the
shock, possible injury due to coming in contact with equipment.

moving parts, as well as other potential hazards. Other 7. Never open access doors to a duct while the fan is

considerations may be required if high winds or seismic
activity are present. If more information is needed,
contact a licensed professional engineer before moving
forward.

running.

1. Follow all local electrical and safety codes, as well as
the National Electrical Code (NEC), the National Fire
Protection Agency (NFPA), where applicable. Follow “
the Canadian Electrical Code (CEC) in Canada. 5

Always disconnect, lock and tag power source before

installing or servicing. Failure to disconnect power
source can result in fire, shock or serious injury.

2. The rotation of the wheel is critical. It must be free
to rotate without striking or rubbing any stationary

objects. I
3. Motor must be securely and adequately grounded. CAUTION

4. Do not spin fan wheel faster than maximum When servicing the fan, motor may be hot enough
cataloged fan RPM. Adjustments to fan speed to cause pain or injury. Allow motor to cool before
significantly effects motor load. If the fan RPM is Servicing.

changed, the motor current should be checked to
?nilgi sure it is not exceeding the motor nameplate Precaution should be taken in explosive atmospheres.
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Receiving

Greenheck model Vektor-H fans are thoroughly inspected, test run at the factory, and shipped on a skid or packaged
to minimize damage during shipment. The transportation carrier has the responsibility of delivering all items in

their original condition as received from the manufacturer. The individual receiving the equipment is responsible for
inspecting the unit for obvious or hidden damage and recording any damage on the bill of lading before acceptance
of the equipment. All claims (if necessary) shall be filed with the final carrier.

Unpacking
Verify that all required parts and the correct quantity of each item have been received, including accessory kit
containing gasketing, etc. If any items are missing, report shortages to your local representative to arrange for

obtaining missing parts. Sometimes it is not possible that all items for the unit be shipped together due to availability
of transportation and truck space. Confirmation of shipment(s) must be limited to only items on the bill of lading.

Handling

The Vektor-H laboratory exhaust system is shipped in subassembly sections for easy rigging and installation.
Depending on the fan size, the sections can include: Blower Assembly, Stack Extension, and Discharge Nozzle.

The Vektor-H is designed to be self-supporting and standing (without the use of guy wires) when assembled per the
instructions provided within this manual. All subassembly sections have lifting lugs as shown.

Storage

Fans are protected against damage during shipment. If the unit cannot be installed and operated immediately,
precautions need to be taken to prevent deterioration of the unit during storage. The user assumes responsibility of
the fan and accessories while in storage. The manufacturer will not be responsible for damage during storage. These
suggestions are provided solely as a convenience to the user.

INDOOR

The ideal environment for the storage of fans and accessories is indoors, above grade, in a low humidity atmosphere
which is sealed to prevent the entry of blowing dust, rain, or snow. Temperatures should be evenly maintained
between 30°F and 110°F. (-1°C and 43°C). Wide temperature swings may cause condensation and “sweating” of
metal parts. All accessories must be stored indoors in a clean, dry atmosphere.

Remove any accumulations of dirt, water, ice or snow and wipe dry before moving to indoor storage. To avoid
“sweating” of metal parts allow cold parts to reach room temperature. To dry parts and packages use a portable
electric heater to get rid of any moisture build up. Leave coverings loose to permit air circulation and to allow for
periodic inspection.

The unit should be stored at least 3-1/2 in. (89 mm) off the floor on wooden blocks covered with moisture proof
paper or polyethylene sheathing. Aisles between parts and along all walls should be provided to permit air circulation
and space for inspection.

OUTDOOR

Fans designed for outdoor applications may be stored outdoors, if absolutely necessary. Roads or aisles for portable
cranes and hauling equipment are needed.

The fan should be placed on a level surface to prevent water from leaking into the fan. The fan should be elevated
on an adequate number of wooden blocks so that it is above water and snow levels and has enough blocking to
prevent it from settling into soft ground. Locate parts far enough apart to permit air circulation, sunlight, and space
for periodic inspection. To minimize water accumulation, place all fan parts on blocking supports so that rain water
will run off.

Do not cover parts with plastic film or tarps as these cause condensation of moisture from the air passing through
heating and cooling cycles.

Fan wheels should be blocked to prevent spinning caused by strong winds.

Inspection and Maintenance during Storage
While in storage, inspect fans once per month. Keep a record of inspection and maintenance performed; see
backcover.

If moisture or dirt accumulations are found on parts, the source should be located and eliminated. At each
inspection, rotate the wheel by hand ten to fifteen revolutions to distribute lubricant on motor and bearings. If paint
deterioration begins, consideration should be given to touch-up or repainting. Fans with special coatings may require
special techniques for touch-up or repair.

Machined parts coated with rust preventive coating should be restored to good condition promptly if signs of rust
occur. Immediately remove the original rust preventive coating with petroleum solvent and clean with lint-free cloths.
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Polish any remaining rust from surface with crocus cloth or fine emery paper and oil. Do not destroy the continuity
of the surfaces. Wipe clean thoroughly with Tectyl® 506 (Ashland Inc.) or the equivalent. For hard to reach internal
surfaces or for occasional use, consider using Tectyl® 511M Rust Preventive or WD-40e or the equivalent.

REMOVING FROM STORAGE

As fans are removed from storage to be installed in their final location, they should be protected and maintained in a
similar fashion, until the fan equipment goes into operation.

Prior to assembly and installation of the Vektor fan and system components, inspect the fan assembly to make sure
it is in working order.

1. Check all fasteners, set screws on the fan, wheel, bearings, drive, motor base and accessories for tightness.

2. Rotate the fan wheel(s) by hand and assure no parts are rubbing. Access to the wheel is obtained through a
bolted panel located on the side of the fan housing.

General Information

To ensure a successful installation, the instructions in this manual should be read and adhered to. Failure to comply
with proper installation procedures may void the warranty.

Unit and System Identification Tags

Each fan has a permanently affixed manufacturer’s engraved aluminum nameplate containing the model number and
individual serial number. - ~

The tag shown is an example of an identification nameplate on the fan. The GREEMN,H,EFK
information provides general details about the fan, as well as containing specific MODEL 7'

information unique to the unit. When contacting your local manufacturer’s O ;{gK O
representative with future needs or questions, please have the information on |
this label available. Tags are mounted in an area which is clearly visible, usually I

on the side of the fan cabinet. S /

Vektor fan systems may arrive in component pieces due to shipping restrictions. Individual components of a system
have matching identification tags which should be used to identify and assemble the complete system. Assembling
systems with different identification tags can cause reductions in the fan(s) performance.

Prior to fully assembling and installing the Vektor-H fans, inspect bypass air plenums and the fan assembly to make
sure they are in working order.
Pre-Installation Information

Before installation, it is important to be certain the mounting surface will bear the operating weight of the unit. For
proper unit operation, it is also important that it be operated in a completely level position.

For further details on safety practices involving industrial and commercial fans, please refer to AMCA
Publication 410.

Electrical Disconnects

All fan motors should have disconnects located in close visual proximity to turn off electrical service. Service
disconnects shall be locked-out when maintenance is being performed.

Moving Parts

All moving parts must have guards to protect personnel. Refer to local codes for requirements as to the number,
type and design. Fully secure fan wheel before performing any maintenance. The fan wheel may start “free wheeling”
even if all electrical power has been disconnected. Before the initial start-up or any restart, check the following items
to make sure that they are installed and secure.

¢ Do not spin fan wheel faster than the maximum cataloged fan rpm.

¢ Adjustments to fan speed significantly affects motor load. If the fan RPM is changed, the motor current should be
checked to make sure it is not exceeding the motor nameplate amps.

Guards (Motor Cover, Weatherhoods)

Do not operate fans without proper protective devices in place. Failure to do so may result in serious bodily injury
and property damage. Check local codes to ensure compliance for all protective devices.

Air Pressure and Suction

In addition to the usual hazards associated with rotating machinery, fans also create a dangerous suction at the inlet.
Special caution needs to be used when moving around a fan, whether it is in operation or not. Before start-up, make
sure the inlet area is clear of personnel and loose objects.
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Rigging and Lifting

The steel cone is to be lifted by the points at the top, separately and individually from the fan assembly.
Polyethylene nozzles do not have lifting points. If needed, attach polyethylene nozzle to fan or stack prior to lifting
and use component lifting points.

Fans and bypass air plenums (BAP) should be disassembled prior to lifting and lifted individually. Fans and BAP are
to be rigged and moved by the lifting points provided or by the skid when a forklift is used. Location of the brackets
varies by model and size. Handle in such a manner as to keep from scratching or chipping the coating. Damaged
finish may reduce the ability of the fan to resist corrosion. Spreader bars are recommended to prevent damage to
the unit. Failure to use spreader bars may result in damage which becomes the installer’s responsibility.

Before lifting, be sure that all shipping materials have been removed from the unit.

Use standard lifting and rigging practices.

All lifting brackets on each unit must be utilized at the same time.

Fan to be kept level during lifting and installation.

Spreader bars must span the unit to prevent damage to the unit by the lifting cables.

Always test-lift the unit to check for proper balance and rigging before hoisting to desired location.

Never lift unit in windy conditions.
Preparation of roof opening should be completed prior to lifting the unit onto the roof.

© © N>k Db

Use well-padded chains to protect the unit from damage.

Vektor-H
Unit Assembly Lifting Lugs

Nozzle —>
i I Lifting Points I I

Belt Drive Belt Drive Direct Drive Nozzle sizes 13-36
Sizes 9-12 Sizes 13-36 Lift as an assembly with all

four (4) lifting lugs.

Image shows if motor and wheel

assembly needs to be removed.

Unit
Assembly
Lifting Lugs
(each side)

Bypass Air Plenum 3x1 Fan System with Bypass Air Plenum
Sizes 9-22 Sizes 9-13, 18-36
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Rigging and Lifting (continued)

Roof Curb and Mounting Details

Unit Lifting Points

Size Quantity Placement
Belt — 9-12 2 Inside fan body, on top of belt
tube
Belt — 13-36 2 Exterior of fan body
Outside of core and outside of
Direct — All 4 fan body, All (4) to be used to

“balance” the lift.

Bypass Air Plenum (BAP)

Size Quantity Placement
1x1 -9-22 2 Opposite sides of plenum
1x1 -24-36 4 Two on each end of plenum
2x1-9-16 2 Opposite sides of plenum
2x1 - 18-36 4 Two on each end of plenum
3x1-16 2 Opposite sides of plenum
3x1-9-13, 18-36 4 Two on each end of plenum

Steel, concrete or wood roof support is per structural
engineer and in accordance with load requirements
and applicable building codes.

The figures below illustrates three common methods
used to install Vektor systems. Methods used to attach
a Vektor unit are dependent on local codes, roof
construction design and roof construction materials.
Consult an architect or structural engineer for proper
means of attachment.

Steel

Greenheck Roof Curb GPFHL/GPFHD \

Continuous weld or stitch weld.

Minimum 6 inch (752.4 mm) stitch weld by

3.25 inch (82.5 mm) spacing minimum.

Minimum 6 inch (752.4 mm) weld on each corner.

OR

Install 5/16 inch (7.9375 mm) 24 Dril-Flex® Self-Drilling
Tapping Screws. 3/16 inch (4.7625 mm) minimum thread
engagement into A36 steel, centered in flange.
4.5 inch (114.3 mm) spacing

5/8 inch (15.875 mm) minimum edge distance
ALL HARDWARE BY OTHERS

STEEL STRUCTURAL SUPPORT
(BY OTHERS, SEE NOTE ABOVE)

Concrete

Greenheck Roof Curb GPFHL/GPFHD \\

Install 3/8 inch (9.525 mm) SS power wedge bolts

2.5 inch (63.5 mm) maximum spacing from curb corners
4.5 inch (114.3 mm) maximum bolt spacing

3.5 inch (88.9 mm) minimum embedment

4.5 inch (114.3 mm) minimum edge
distance centered in flange

ALL HARDWARE BY OTHERS

CONCRETE STRUCTURAL SUPPORT  /
(BY OTHERS, SEE NOTE ABOVE)

Wood =5
Greenheck Roof Curb GPFHL/GPFHD \

Install 3/8 inch (9.525 mm) SS lag or thru-bolt with

1 inch (25.4 mm) O.D. washer

2.5 inch (63.5 mm) maximum spacing from curb corners
4.5 inch (114.3 mm) maximum bolt spacing

3.5 inch (88.9 mm) minimum tread engagement,

not including tapered tip

2 inch (50.8 mm) minimum edge distance,

centered in flange

Pre-drill holes 40-60% of lag diameter

ALL HARDWARE BY OTHERS

4

WOODEN STRUCTURAL SUPPORT
(BY OTHERS, SEE NOTE ABOVE)
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Duct Installation

Side or End Duct Connection
¢ \/ektor-H
¢ With bypass air plenum

Bottom Inlet Duct Connection

The end of the duct (customer-supplied) is secured
between the roof curb’s top edge and the curb cap of
either the Vektor-H or bypass air plenum. If an isolation
damper is present in the roof curb, the duct is located
between the roof curb and the damper adapter tray.

Plenum is provided with removable side or end
panels, allowing the proper duct connection.

Option 1: ¢ No isolation damper in roof curb
e Bottom inlet on bypass air plenum Duct flange and -
gasketing by ’
I~ — <3——— Vektor-H others
| | : c -
\ | Weatherhood
Duct <«— Roof Curb C - T
Option 2: ¢ With isolation damper in roof curb
—_ Q —_
Vektor-H Bypass Air / : : :
...... . Adapter Tray Plenum

<——— Roof Curb

Isolation Damper

- Duct to Bypass Air Plenum

Duct Connection to Curb

Fan to Bypass Air Plenum (BAP) Assembly

N The fasteners below are to be used to attach the fan body to the bypass air plenum
(BAP). Use this image to locate the position of the fasteners on the unit.

1. Part #416511 are thread cutting screws. Use these screws to add threads to
the bolt holes.

2. Depending on the size of the Vektor-H unit, the stainless steel screws used
from fastener kit 879437 to fasten the fan to the BAP will range from 12 to 16.

3. See image below to locate bolt holes. Install moly-coated 316 stainless steel
screws (provided) in all holes around the perimeter of the fan base.

4. 1/4 inch thread cutting screws are recommended for fastening the Bypass Air
Plenum (BAP) to the roof curb.
NOTE: The 1/4 inch thread cutting screws are not supplied by Greenheck.

4 bolt holes per side (16 total)

A\
AN

See Note #4

FASTENERS PER FLANGE

Part Description Part # Quantity
TCS,IHWH,.313-18X1,MECH ZP,TYP 23 415041 2
CS,HH,.313-18X1,SS,316,MOLY,W/EPDM WSHR | 416511 16

m Laboratory Exhaust System
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For curb mounted exhaust systems using “Bottom Inlet” duct connections, installation of drain locations within the
ductwork is recommended to allow for safe removal of any water that enters the duct system. This requires the
installing contractor to determine whether insulation, watertight construction, or sloped and drained ductwork are

required. For curb mounted exhaust systems with “Free Inlet Botto

m Intake” connections (free air inlet conditions),

it is recommended to install a moisture collecting drip pan at least one housing diameter below the inlet of the fan.

System Assembly

When installing each section, be certain to rig each
section separately using the lifting lugs provided.

‘ l Bolt and Washer
1 Detail
3

Gasket —>

4.
3/8 inch Stainless
Gasket —>» Steel Fasteners
5.
6.

1-inch moly-coated stainless
steel screws

. Mount roof curb to roof deck in accordance with

local codes.

Place the bypass air plenum (BAP) onto the
secured roof curb. Pre-drill pilot holes into the
roof curb using pre-existing holes in plenum as
a guide. Use thread cutters to add threads to
holes in roof curb. After installing gasketing on
top edge of roof curb, attach the BAP to the roof
curb with mounting hardware (recommend 5/16
x 1-inch long tread tapping screw — by others).

If a BAP is not provided for the unit, skip to

Step 4.

. Install 3/16-inch thick x 1/2-inch wide, closed-

cell gasket on the top edge of BAP, adhesive
side down (gasket provided). Leave no gaps
between gasket sections to ensure a tight seal.

Place the panel of the fan housing onto the
gasket and BAP or onto roof curb if BAP is not
provided. Use thread cutters to add threads

to holes, securing with 1-inch moly-coated
stainless steel screws. Must use every hole for
proper coverage.

Install the final nozzle subassemblies as shown
in the submittal drawing. Align flange bolt holes
and fasten sections using the 3/8-inch 316
stainless steel bolts, washers, and lock washers
provided.

Follow electrical connection and pre-start-up
checks as listed on pages 10 and 11.

FASTENER PER FLANGE

5/16 x 1-inch long tread Quantity
tapping screws — by others Part Description Part # - -
Size 9-24 | Size 30-36
CS,HH,.375-16X1.5,SS,316,MOLY 415781 8 16
NUT,HEX,.375-16,SS,316 415799 8 16
WSHR,FLAT,.313X.05X.406X.875,SS,316 | 415800 16 32
WSHR,LOCK,SPLIT,.375,SS,316 415810 8 16
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Stack Extensions

Systems with multiple stack extensions require all sections assembled and installed on site between the main fan
body and the discharge cone. Each section has guy wire attachment brackets located on the upper end of each
section. The order sections are installed in are universal. Gasketing (3/16 x 1/2 inch with sticky back) is provided and

is to be installed between each joining section.

Guy wires are required on system with multiple stack extensions. Location of connections, wiring and anchorage is

determined by a structural engineer.

Kitchen Roof Mounting Installation

PP — | Grease
3 o Trap
N’
Y Welded duct -
Roof Gurb by others. Grease
oof Curb —>|
Minimum of Trap

18 inches

(457 mm)
above roof
deck per

NFPA.

Roof Deck

Typical Commercial Kitchen Installation

In a kitchen exhaust application, do not use a speed
control or isolation damper.

NOTE

In a kitchen fan and high temperature applications
exhaust upblast fans must have external wiring.

m Laboratory Exhaust System

UL/cUL 762 installation for restaurant applications

1. The size of the duct must be equal to the inlet
opening.

2. Secure the fan to curb at all four corners using a
minimum eight anchor bolts, lag screws or other
suitable fasteners.

3. Use optional grease trap and external junction box.

4. Area codes may require a continuous weld between
duct and inlet.

5. To comply with NFPA 96, the discharge is required
to be a minimum of 40 inches (70716 mm) above the
roof deck and a minimum of 10 ft. from any building
air intake. The minimum velocity in the duct should
be 500 ft/min. or greater.

6. Ductwork to an upblast discharge exhaust fan is
constructed of carbon steel not less than 16 MSG
(1.6 mm) and extends a minimum of 18 inches
(457 mm) above the roof surface.

7. Ensure that a minimum of 500 ft/min. of air velocity
through the fan is maintained per NFPA 96, clause
8.2.1.1, 2008 edition and UL 762, Issue #5,
December 19, 2003, clause 6.2.

Grease Trap

A grease trap is an aluminum trap designed to collect
grease residue to avoid drainage onto roof surface. It
contains a built-in water separating baffle.

Instructions

1. Apply cover to grease trap. Install clip nuts to
trap over holes provided. Attach cover with two
#10 - 24 x 1/2 fasteners.

2. Position the container under the grease drain so the
drain spout enters the cover approximately 1-1/2 to
2in. (38-51 mm).

3. Locate and mark the container mounting holes on
the extended base or roof curb.

4. Drill 3/16 in. (56 mm) diameter holes in marked
locations.

5. Apply container with #10 - 24 x 3/4 fasteners.

6. For most climates, fill container with water (at
installation and after each cleaning) until it flows out
the drain hole. The unit is now ready for use.

Maintenance

Regular inspection of grease trap is recommended.
Depending on the amount of grease discharged through
the fan, the grease trap should be changed accordingly
to ensure proper operation.

(7



Fan and Plenum Drainage Piping / Trap Detail (By Others)

There is a location for a pipe connection on each tubular
fan housing and bypass air plenum. Each drain may
need to be connected to a drainage system to ensure
proper disposal of any water or condensate that may
occur.

e Drain connections are 1/2-inch NPT
¢ |Installed piping to have a downward angle to allow

Fan Drain Plenum Drain

Connection Connection fc.)r drainage
¢ Fill traps to recommended level before start-up
Note: A conservative method of trap design is to set
H = total static pressure.
e Connect this end to the fan drain. ¢ Connect this end to the optional BAP drain.

* A trap is needed for each fan

h =1 inch (25.4 mm)
H = 1 inch for each inch of static pressure (25.4 mm for each 250 Pa of static pressure)
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Refer to the Vektor Laboratory Exhaust with Variable
Geometry Nozzle (VGN) Technology Electrical
Controls Installation, Operation and Maintenance
Manual for electrical wiring and connection
information.

Before electrical connections are made, the supply
voltage, phase and ampere capacity must be checked
for compatibility with the fan motor. In addition, the
supply wiring must be properly fused and conform to
local and national electrical codes. If unit is supplied
with a safety disconnect switch, ensure proper wiring
to the fan motor. Be sure the disconnect is switched to
the “OFF” position before connecting supply wires. If
no disconnect is supplied, ensure the supply wire is not
live before connection. Supply wires are then connected
to the optional safety disconnect switch (if supplied) or
motor.

Vektor-H Motor Disconnect and Isolation Damper
Wiring Diagram

Disconnect is mounted to fan housing. Transformers are
mounted to bypass air plenum with damper actuator
motors. For systems that ship unassembled because

of physical size, this connection at disconnect from
transformers must be field-installed. Wires with conduit
and fittings are provided pre-connected to transformers.

Laboratory Exhaust System

Single Phase Layout

LINE IN e
115/208/230/277 volt, single phase F:cfo,;r\:;'ifing
S Disconnect is mounted to fan housing
DISCONNECT
n 5/32&%293;%2;1 volt Optional transformer and isolation damper, refer to CAPS file selection
TRANSFORMER
| —‘ 208/230/277 volt, single phase
must be wired i
MOTOR from VFD control.
| | 24/115 volt, single phase
isolation damper actuator motor
power open/spring close
115/208/230/277 volt
Single phase
Three Phase Layout
LINE IN : =
Field Wiring
208/230/460/575 volt, three phase Factory Wiring
Disconnect is mounted to fan housing
DISCONNECT
208/230/460/575 volt X (\ (\
Three phase olo Optional transformer and isolation damper, refer to CAPS file selection
TRANSFORMER
5 volt, single phase
s ‘ ) ‘ must be wired i
from VFD control.
MOTOR 24/115 volt, single phase
— isolation damper actuator motor
power open/spring close
208/230/460/575 volt
60 cycle, three phase
Three Phase with
Variable Frequency Drives Layout
LINE IN 5 =
208/230/460/575 volt, three phase Field Wiring

Factory Wiring
VFD
supplied and wired
by others

DISCONNECT
208/230/460/575 volt (\ (\ (\
Three phase

Disconnect is mounted to fan housing

Optional transformer and isolation damper,
refer to GAPS file selection

TRANSFORMER (if required)
208/230/460/575 volt, single phase

must be wired i
from VFD control.

24/115 volt, single phase
isolation damper actuator motor
power open/spring close

208/230/460/575 volt
60 cycle, three phase

NOTE

For units supplied or used with a Variable Frequency
Drive (VFD), reference the VFD documentation for
installation requirements, start-up settings, parameter
adjustments and trouble shooting. VFDs provided

by Greenheck are factory programmed for basic
motor parameters, incoming voltage parameters and
maximum operating speed (Hz).

Follow NEC and local codes for VFD wiring and
installation. If the wire length between the VFD and
the controlled motor exceeds 100 ft (30.5 m), DV/DT
filters or VFD cabling may be required. Calculations
and proper application of DV/DT filters and VFD
cabling is by others; failing to do so may result in
premature motor failure.




Vektor-H Applications with Variable Frequency Drive (VFD)
For Vektor systems with single-point, three-phase wiring per blower, the isolation damper actuator will be powered
via a step-down transformer, which is wired to the fan disconnect, as shown in the wiring diagrams on page 10.

If fan flow (motor speed) is to be controlled using a variable frequency drive with this wiring, the reduced voltage and
frequency supplied to the fan will cause control problems with the isolation damper actuator.

When a project’s Vektor control sequence requires the use of a VFD, it is suggested that the control contractor
supply the isolation damper actuator voltage, independent of the power supplied to the Vektor fan motor.

Pre-Start-Up Checks

Check all fasteners for tightness.

Check radial gap, overlap and wheel alignment. The wheel should be aligned as shown. Although the wheel position
is preset and the unit is test run at the factory, movement may occur during shipment.

The radial gap should be consistent at all locations between the centrifugal wheel and the inlet cone. Centering may
be accomplished by loosening the inlet cone bolts and repositioning the inlet cone.

To obtain the optimum performance, the centrifugal wheel must overlap the inlet cone.
Adjustments can be made by loosening the set screws in the wheel and moving the
wheel to the desired position.

Wheel

Inlet
Cone

N> ]

Wheel rotation should be in the same direction as the rotation decal affixed to the EOveﬂap
unit. (Counterclockwise rotation is correct as viewed from fan inlet). For 3-phase
installations, fan rotation can be reversed by simply interchanging any two of the three
electrical leads. For single phase installations, follow the wiring diagram located on the
motor.

—l+— Radial Gap

Any increase in fan speed represents a substantial
increase in horsepower required from the motor.
Always check motor load amperage and compare to
nameplate rating when changing fan speed.

Belt Drive Direct Drive
Inlet Cone to Backplate Inlet Cone to Backplate

A Dimension A Dimension A Dimension A Dimension
U_nit + Tolerance + Tolerance U_nit + Tolerance + Tolerance
Size Size
Inches millimeter Inches millimeter
9 3-3/16 +1/8 81 +3 10 3-1/2 +1/8 89 +3
10 3-7/16 +1/8 87 +3 12 4-5/16 +1/8 125 +3
12 4 +1/8 102 +3 13 4-7/8 +1/8 124 +3
13 4-7/16 +1/8 113 +3 14 5-7/16 +1/8 138 +3
16 5-7/16 +1/8 138 +3 16 6-1/16 +1/8 154 +3
18 6-3/8 +1/8 162 +3 18 6-7/8 +1/8 175 +3
22 7-13/16 | = 3/16 198 +5 20 7-11/16 +1/8 195 +3
24 8-5/8 +=1/4 219 +6
30 10-9/16 + 3/8 268 +10
36 12-3/4 + 3/8 324 +10

Radial Gap is adjusted by loosening the inlet cone bolts and centering the cone on the wheel. If additional
adjustment is required to maintain a constant radial gap, loosening the bearing bolts and centering the wheel is
acceptable as a secondary option.

Overlap or offset, is adjusted by loosening the wheel hub from the shaft and moving the wheel to the desired
position along the shaft. The transition between the inlet cone and wheel should be as shown above; there is a

smooth feel to the profile when moving from one component to the other.
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Maintenance

Disconnect all electrical power to the fan and secure to the ‘OFF’ position prior to inspection or servicing. Failure to
comply with this safety precaution could result in serious injury or death.

Once the fan has been put into operation, a periodic maintenance program should be set up to preserve the
reliability and performance of the fan. ltems to be included in this program are:

¢ Belts ¢ Removal of dust and dirt

¢ Fasteners ¢ Fan shaft bearings

* Set Screws * Vektor-HS nozzle bearings Deflection — Belt Span

¢ Motors ¢ Relubrication schedule erection =64
Belts

Premature belt failures are frequently caused by improper belt tension (either too

tight or too loose) or misaligned pulleys. The proper tension for operating a V-belt is
the lowest tension at which the belts will not slip at peak load conditions. For initial
tensioning, the proper belt deflection half-way between pulley centers is 1/64-inch for
each inch of belt span. For example, if the belt span is 64 inches, the belt deflection
should be one inch using moderate thumb pressure at midpoint of the drive. Belt Tension

Check belt tension two times during the first 24 hours of operation and periodically thereafter. To adjust belt tension,
simply loosen four fasteners (two on each side of the motor plate) and slide the motor plate away from the fan shaft
until proper belt tension is attained. On some fans, fasteners attaching the motor to the motor plate 7

must be loosened in order to adjust the belt.

It is very important that the drive pulleys remain in proper alignment after adjustments are made.
Misalignment of pulleys will result in premature belt wear, noise, vibration and power loss.
Fasteners and Set Screws

A periodic inspection should include checking all fasteners and set screws for tightness.
Particular attention should be paid to set screws attaching the wheel to the shaft.
Motors

Belt Drive:
Many fractional horsepower motors installed on the smaller fans are lubricated for life and require no further
attention. Motors supplied with grease fittings should be greased according to directions printed on the motor.

Belt Span —>

Alignment

Direct Drive:
Motor bearings are lubed for life, with no maintenance required.

If motor or wheel needs to be serviced or replaced, use the lifting lugs to pull assembly cartridge out.

Removal of Dust and Dirt

Dirt clogs cooling openings on the motor housing, contaminates bearing lubricant, and collects on the impeller
causing severe imbalance if left unchecked. The exterior surface of the motor and impeller should be thoroughly
cleaned periodically. Use caution and do not allow water or solvents to enter the motor or bearings. Under no
circumstances should motors or bearings be sprayed with steam or water.

Fan Shaft Bearings

The bearings for Greenheck fans are carefully selected to match the maximum load and operating conditions of

the specific class, arrangement, and fan size. The instructions provided in this manual and those provided by the
bearing manufacturer will minimize any bearing problems. Bearings are the most critical moving part of the fan;
therefore, special care is required when mounting them on the unit and maintaining them. Locking collars and set
screws, in addition to fasteners attaching the bearing to the bearing plate must be checked for tightness. Greenheck
Fan Corporation recommends bearings to be relubricated quarterly at a minimum. All Vektor-H fans use Mobil
Mobilith SHC-100 synthetic grease conforming to NLGI Grade 2. Never mix greases made with different bases as
this will cause a breakdown of the grease and possible failure of the bearing. For specific information, contact the
factory representative or the fan system submittals.
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Maintenance (continued)

Synthetic Grease

Recommended Bearing Lubrication Schedule
Relubrication Schedule in Months*
FanSize | 9-13 | 16-22 | 24 | 30-36
Fan Bearing Bore (inches)
RPM Yo-1 1% -1 1%-1% | 1'%e - 2%
to 250 12 12 12 12
500 12 12 12 12
750 12 12 12 12
1000 12 12 12 12
1250 12 12 12 12
1500 12 12 12 10
2000 12 10 8 6
2500 12 7 5 4
3000 12 5 3 2
3500 12 3 2 0.75
4000 12 2 0.5
5000 12 1
Number
of shots of 4 8 8 10
grease**

* Lubrication interval is based on 12 hour per day operation and
maximum 160°F. housing temperature. For 24 hour per day
operation, the interval should be cut in half.

** Lubricant should be added with the shaft rotating and until clean
grease is seen purging from the bearing. The lubrication interval
may be modified based on the condition of the purged grease.

If bearing is not visible to observe purged grease, lubricate with
number of shots indicated for bore size.

e For conditions including high temperatures, moisture,
dirt or excessive vibration, consult the factory for a
specific lubrication interval for your application.

e Lubricant should be a high quality lithium complex
synthetic grease conforming to NLGI Grade 2.
Factory recommends Mobilith SCH-100.

¢ The use of non-synthetic grease will decrease
lubrication intervals by approximately 3 times.

e Storage periods of 3 months or longer require
monthly rotation of the shaft and purging grease prior
to storage and start-up.

Damper and Damper Actuators

If performing maintenance on the dampers or
replacing actuators, disconnect power to damper
actuators.

If access is required to a gravity isolation damper,
remove the panel opposite the weatherhood on the
bypass air plenum section and slide the damper straight
out toward you.

When performing maintenance on an isolation damper
with an actuator, remove the bolted weatherhood, and
disconnect the actuator from damper. Then remove
the panel opposite the weatherhood on the bypass air
plenum section and slide the isolation damper out.
Damper actuators, when supplied by Greenheck, are
designed to be maintenance free. No lubrication is
required.

Isolation Damper
Weatherhood

Bypass Damper

——> Pull
Isolation Damper
in this direction

<«— Bypass Air Plenum
Access Panel

opposite side of the
Weatherhood
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Field Coating Touch-Up for Scratched Areas

Standard coating and color is LabCoat™ RAL 7023 Concrete Grey.

Failure to perform touch-ups may result in rust or corrosion which can accelerate color fade. This not covered under
warranty.

TOUCH-UP PAINT REPAIR KIT CONTENTS

¢ One Zinc Clad Aerosol Can

¢ One pint (recoat epoxy primer grey) with
one pint (recoat epoxy primer catalyst)

¢ One quart H.S. Polyurethane

* One Scotch-Brite scratch pad

e Two 1-1/2 inch wide paint brushes

¢ Four pint-sized empty cans for mixing

¢ One quart-sized empty can for mixing

e Zinc repair instructions

¢ MSDS sheets

NOTE

While the manufacturer provides heavy-duty, quality
products for marine environments, routine paint
touch-ups may be required in coastal regions where
salt or marine air could damage the coating. The
severe environment will accelerate the damage from
any scratches or chips and it is recommended that
those be repaired immediately.

To order a coating repair kit, please reference part number HAZ2597 PNT FIELD REPAIR KIT, RAL7023 CONCRETE
GREY. Please contact factory with your fan’s serial number for colors other than our standard.
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Vektor-H Exhaust Fan Parts List and Assembly

Each fan bears a manufacturer’s nameplate with model number and serial number embossed. This information in

addition to the parts list shown, will assist the local sales representative and the factory in providing service and
replacement parts.

Side View Top View
Motor  Belt 4 —Belt Tube Bearing Support
Pulley — Shaft Pulley

_l Bearing Cover Motor Cover
"\\ .
— Bearings
//

ff— [ Shaft

| L]
Motor Inlet Cone
Wheel - — (venturi) Motor Mounting

Plate
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Maintenance Log

Date Time AM/PM Date Time AM/PM
Notes: Notes:
Date Time AM/PM Date Time AM/PM
Notes: Notes:
Date Time AM/PM Date Time AM/PM
Notes: Notes:
Date Time AM/PM Date Time AM/PM
Notes: Notes:

Our Commitment

As a result of our commitment to continuous improvement, Greenheck reserves the right to change specifications

without notice.

Product warranties can be found online at Greenheck.com, either on the specific product page or in the literature
section of the website at Greenheck.com/Resources/Library/Literature.

Greenheck’s Vektor-H catalog provides additional information
describing the equipment, fan performance, available

accessories, and specification data.

[ B GREENHECK

Building Value in Air.

AMCA Publication 410-96, Safety Practices for Users and
Installers of Industrial and Commercial Fans, provides
additional safety information. This publication can be obtained
from AMCA International, Inc. at www.amca.org.

Phone: 715.359.6171 e Fax: 715.355.2399 e Parts: 800.355.5354 ¢ E-mail: gfcinfo@greenheck.com ¢ Website: www.greenheck.com

469003 * Vektor-H, Rev. 12, April 2024

Copyright 2024 © Greenheck Fan Corporation



Document 1021624
Sure-Aire™ Electronics
User and Service Manual

[ B GREENHECK

Building Value in Air.

4 N\
Installation, Operation and Maintenance Manual
Please read and save these instructions for future reference. Read carefully before attempting to assemble, install,

operate or maintain the product described. Protect yourself and others by observing all safety information. Failure
to comply with these instructions will result in voiding of the product warranty and may result in personal injury

\and/or property damage.

J

Sure-Aire™ Electronics Features:
e NEMA-4/1P56 enclosure rating
e Factory calibrated
e 24 VDC/24 VAC or 100-240 VAC 50/60 Hz input
voltage
e Part numbers and pressure ranges:
386719 - 0-4.15 in. wg
386720 - 0-8.30 in. wg
386721 - 0-22.14 in. wg
386722 - 0-41.52 in. wg
386723 - 0-83.14 in. wg
386724 — 0-138.40 in. wg
Pressure ranges reflect differential pressures between
the fan inlet and inlet cone, not system static pressure.
¢ |solated output transmitter linear to differential
pressure or volume
4-20 mA
2-10 VDC
e Communication protocols
BACnet MSTP
Modbus
e | CD display with user-friendly touch panel interface
e Temperature compensation for air density
e Remote duct temperature sensor
e Programmable elevation
e English or metric readings

Hardware Required:
e Four (4) #8-32 screws

e 1/4-inch nylon tubing (length dependent on
distance between fan and Sure-Aire electronics,
maximum 75 feet (23 m) each line)

e Sensor wiring for temperature sensor (if
temperature sensor is being used)

Flow Accuracy +/- 3.0% of actual flow

Transducer in Electronics:

e Accuracy +/- 0.5% of full scale at 77°F (25°C)

e Pressure limit: 70 psi (1938 in. wg)

e Thermal effects: 0.015%/°F (0.027%/°C) from -13°
thru 185°F (25° thru 85°C)

Improper installation, adjustment, alterations,

service or maintenance may cause injury and/or
property damage, as well as possibly void the

factory warranty. No person may install, operate,

or maintain a Sure-Aire™ electronics without first
being fully trained and qualified in the installation,
operation and maintenance, and carefully reading and
understanding the contents of this manual. If you have
any questions about these instructions, contact your
local representative.

CAUTION

Risk of electrical shock! More than one disconnect
switch may be required to de-energize the equipment
before servicing.

Sure-Aire™ Flow Monitoring System
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Match the Tag Mark on the Sure-Aire electronics

tag to the Tag Mark on the fan nameplate. Sure-Aire
electronics are supplied set-up individually for a specific
model and performance. Contact factory if Sure-Aire
electronics are being used on a different Tag Mark then
specified.




General Information

This instruction manual provides installation, operating, maintenance, and other information for the Sure-Aire™
series differential pressure electronics.

Receiving

Upon receiving the electronics, check to ensure all items are accounted for by referencing the packing list. Inspect
each crate or carton for shipping damage before accepting delivery. Alert the carrier of any damage detected. The
customer will make notification of damage (or shortage of items) on the packing list and all copies of the bill of lading
which is countersigned by the delivering carrier. If damaged, immediately contact your local sales representative.
Any physical damage to the unit after acceptance is not the responsibility of the manufacturer.

Unpacking

Verify that all required parts and the correct quantity of each item have been received. If any items are missing,
report shortages to your local representative to arrange for obtaining missing parts.

Storage

Electronics are protected against damage during shipment. If the electronics cannot be installed and operated
immediately, precautions need to be taken to prevent deterioration during storage. The user assumes responsibility
of the electronics and any accessories while in storage. The manufacturer will not be responsible for damage during
storage. These suggestions are provided solely as a convenience to the user.

The ideal environment for the storage of electronics is indoors, above grade, in a low humidity atmosphere which
is sealed to prevent the entry of blowing dust, rain or snow. Temperatures should be evenly maintained between

30° to 110°F (-7° to 43°C). Wide temperature swings may cause condensation and “sweating” of metal parts. All

accessories must be stored indoors in a clean, dry atmosphere.

Removing from Storage

As electronics are removed from storage to be installed in their final location, they should be protected and
maintained in a similar fashion until the control goes into operation. Environmental Operation Range: -4° to 140°F
(-20° to 60°C).

Installation and Setup

When wiring the electronics, you must follow industry standard practices for controls and protect against
electrostatic discharge (ESD). Failure to exercise good ESD practices may cause damage to the electronics.

1. Mount the electronics in the vertical plane using four (4) #8-32 screws, field supplied. Open the front cover by
unscrewing the two captive thumb screws to gain access to the four mounting locations.

Note: Mount the Sure-Aire™ electronics within 75 feet of the termination plate on the fan.

2. Use 1/4-inch nylon tubing to connect the

) corresponding High (H) and Low (L), 1/4-inch quick
4-5/32in. . .
(105.6 mm) connect, pressure ports of the Sure-Aire electronics

Dimensions and Hole Mounting Pattern

T to the high and low pressure ports on the fan.
High (H)
5-3/8 in. 3-9/32 in. Low (L)
(136.5 mm) (83.3 mm)
o
Sin. Incoming power Communication
(127 mm) and signal

E Sure-Aire™ Flow Monitoring System m



Installation and Setup (continued)

Wiring Diagram

Switch - SW1

Customer Supplied

3/8A 250Vac

100-240Vac g
50/60Hz "€

Input power Neutral

Temperature Sensor
Temperature Sensor

@ Earth Ground o Shield
24 Volts Fuse Load Resistance | 4 5omA/2-10Vde (-
AC or DC —o /e 200-900 Ohms MAX._ ©)
BVA Max 500mA250VAC ANN o 4-20mA/2-10Vdc (+)

Input power  Slow Blow o SGND

OTX(+)Y

~24 \olts (+) or (-) — O0TX () Z

~24 Volts (+) or (-) oRX(-)B

@ Earth Ground ORX (+)A

3. Remove terminal block TB1 and perform wiring for the pins if you are using AC. If using low voltage AC/DC, plug
the wires into TB2. For liquid tight applications, use only 1/2-inch liquid tight conduit.

Terminal Block TB1: AC Input Power: Terminal Block TB2: Low Voltage AC/DC Input Power:
Pin 1 = 100-240VAC Line Pin 1 =24V, AC or DC (+ or -)
Pin 2 = 100-240VAC Neutral Pin 2 = 24V, AC or DC (+ or -)
Pin 3 = Earth Ground Pin 3 = Earth Ground

4. Provide power to the electronics to turn it on.

5. Select the desired Output Signal of the electronics for the Building Automation System. Use the touch screen to
select the 4-20 mA or 2-10 VDC output signal via the monitor’s setup menu. (Refer to Setup Menu, Output Signal,
page 9).

6. Wire TB3 appropriately for the selected Output Signal in Step 5.

Terminal Block TB3: Transmitter/Temperature Sensor:
Pin 6 = 4-20 mA or 2-10 VDC (+) (output)
Note: 4 to 20 mA requires a load resistor 200-900 ohms

Pin 7 = 4-20 mA or 2-10 VDC (+) (output) Note: Signal isolator may be required when
Pin 8 = Shield two or more output signals share a common
Pin 9 = Remote Temperature Sensor (input) connections at the PLC/electronics.

Pin 10 = Remote Temperature Sensor (input)

7. Select the desire network protocol of the electronics for the Building Automation System. Use the touch screen to
select Modbus/BACnet, baud rate, and the network address of the electronics. This is done via the setup menu.
(Refer to Setup Menu, Output Signal, page 9)

m Sure-Aire™ Flow Monitoring System E



8. Wire TB3 appropriately if the networking features of the electronics are being used. There are two wiring options
for the network protocol: 2-Wire and 4-Wire. The currently selected option is based on the position of SW1.
Switch SW1: 2-Wire/4-Wire Select:

Left Position = 2-Wire
Right Position = 4-Wire

_S_l.lrE-ﬁAE_s-y'ain-PCB—Rrr.'--“

Terminal Block TB3: 4-Wire Communication: Terminal Block TB3: 2-Wire Communication:

Pin 1: RX+ (A) Pin 1 or Pin 4: RX+ (A)/TX+ (2)
Pin 2: RX- (B) Pin 2 or Pin 3: RX- (B)/TX- (Y)
Pin 3: TX- (2) Pin 5: Signal Ground (SGND)
Pin 4: TX+ (Y)

Pin 5: Signal Ground (SGND)

9. If not using temperature compensation, change Temperature Compensation to “No” via the setup menu. If
temperature compensation is desired, mount the provided temperature sensor in contact with the airstream. Wire
the temperature sensor into TB3 and confirm Temperature Comp is “Yes” via the setup menu. (Refer to Setup
Menu, Temperature Compensation, page 9).

10.When the above steps are completed, make sure the front cover is properly aligned to the housing and the two
captive thumbscrews are securely tightened.

2-Wire RS485 Wiring Diagram Network Input Register Address

FTDI Sure-Aire
USB-to-RS485 Terminal Block Modbus BACnet
A > | RX(-)B Object Name 16-bit 16-bit
B > | Rx(HA address address
K Factor 0 0
GND > SGND Elevation 1
Outlet Area 3 2
4-Wire RS485 Wiring Diagram . Flow Temperature 2 3
ULINX Sure-Aire Pressure 4 4
USB-to-RS485 Terminal Block ol 5 5
'olume
TDAG) >[RX(B -
Velocity 6 6
TDB(+) > | RX(+)A
RDA(-) > | TX(-)Z
RDB(+) > | TX(+)Y
GND > SGND

E Sure-Aire™ Flow Monitoring System m



Menu Structure

Air Density

Air Flow

Temperature Sensor
Installed

Electronics Temperature

Up/Down

Differential Pressure
Measurement

Setup

Main Menu

Pressure Sensor Range

See page 7 for parameter
Setup menu.

K-Factor

Software Version

Transmitter Output Type

Units

Elevation

m Sure-Aire™ Flow Monitoring System



Prev/Next

Edit

Measurement System

English (Default) Metric

K-Factor
Elevation

K-Factor:
200 to 30,000

Elevation:
0 ft. (default)
0-10.000 ft

Pressure Units

Pressure Units:

in. wg (default)
See manual for all options

Setup

Modbus:
2400 - 115200

See manual for all options

BACnet:

9600 - 115200
See manual for all options

Modbus:
1-255

Air Flow Units Air Flow Units:
CFM (default)
See manual for all options
Outlet Area 0-10ft2
Top View:
Flow (default)
Top View See manual for all options
Bottom View Bottom View:
Output Signal (default)
See manual for all options
Temperature Yes (default)
Compensa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>