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INTRODUCTION

GENERAL

This manual has been prepared as a guide for installing,
operating, and maintaining AirPak Air Handling Units. YORK
has produced a quality product that is adaptable 10 almost
any comfort or industrial application. However, proper in-
stallation, operation and maintenance must be followed to
realize the full capacity and life of the units.

This instruction contains general recommendations, bui
specific raquirements may apply to the individual installa-
tion. Such requirements are outlined in federal, state and
local safety codes. Strict compliance with these cedes, and
strict adherence 10 these instructions are the responsibil-
ity of the user. Particular attention should be given to elec-
trical wiring and other safety elements such as: design
working pressures and requirements of the Government
Clean Air Act Amendments as it applies to refrigerant types
and charges. General safety practices are covered in AMCA
Publication 410-90,

Read the entire instruction before Installing or operating
the air handler. Specific details and requirements apply
that require careful consideration to avoid damage to the
equipment and injury to the installer or operator.

The installer should pay particular attention 1o the words:
NOTE, CAUTION, and WARNING. Notes are intended to
clarify or make the Installation easier. Cautions are given
to prevent equipment damage. Warnings are given to alert
installer that personal injury and / or equipment damage
may result if installation, operation and maintenance pro-
cedures are not handled properly.

DESCRIPTION

The YORK AirPak intfroduces a new level of quality, fiexibil-
ity and serviceability to the HVAC industry. See Figure 1,

QUALITY

Double wall panels are insulated with a full 2 inches of
insulation. Solid or perforated lining is available as an op-
fion throughout the unit to meet a variety of applications.

The AirPak coil (IAQ) drain pan is designed to meet the
intent of Indoor Air Quality {IAQ) requirements, The pan is
4" deep with a V-shaped design that minimizes standard
condensate, The pan is fully insulated with a minimum of
2" o give the pan the thermal protection it requires.

FLEXIBILITY

For maximum flexibllity, the AirPak is based on a segmented
design concept. The unit construction is unitized, bullt as a
single unit, for greater unit integrity. The unit may be split
per customer defined needs if required, 1o meet various
shipping and job site requirements.

SERVICEABILITY

All necessary tags and decals to aid in service or to indi-
cale caution areas are provided. Electrical wiring diagrams
are attached to the control panel access door. Installation,
operation, and maintenance manuals are supplied with
each unit.

SPAING RETURN 4* DEEP INTERNAL CAST ALUMINUM
LOW LEAK DAMPER ACTUATOR "V SHAPED  STRUCTUHAL SPAING COHRNER
DAMPERS {OPTIONAL) DRAIN PAN  BASE CHANNEL ISOLATION CONNECTOR
L

po— FILTER ¥

HEAT-
NG ACCESS

CoiL

FIG. 1 — AIRPAK WITH PANELS REMOVED
a4

275004

-*f'—mm——'i
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FIG. 2 - QUICK CONNECT FASTENER (OPTIONAL)

The AlrPak offers unlimited unit access with completely
removable panels. All of the unit panels, including the 1op
panels can be completely removed .

The removal of top panels on smaller units allows the use ol
overhead cranes and highlifts in removing and servicing of
compeonents. Fan and filter segments come equipped with
doors as a standard feature.

OPTIONS
QUICK CONNECT FASTENER (OPTIONAL)

The Quick Connect Fastener Is the key to the panel removal
system. The latch is operable with a simple 5/16" hex wrench.
The motion of the latch is 180 degrees. The first 90 degrees
moves the lever arm 1o a sealing position on the frame and the
second 90 degrees pulls the lalch snug, creating the panel
seal, Sea Figure 2.

Paneis are normally secured with screws.

FIG. 3 - ISN CONTROL CENTER

YORK INTERNATIONAL

FORM 100 03-NOM1
FACTORY PACKAGED CONTROLS (OPTIONAL)

The factory supplled AirPak control center includes power
supplies, actuaters {including valve actuators} and
transducers thal are provided as part of the air handling unit
See Figure 3.

The AirPak control center is suitable for anticipated ambjent
condilions (NEMA 1 Enclosure) -20°C to 70°C {or with optional
heater -40°C 10 70°C).

The complete control system may include the following auxil-
iary control devices. factory mounted and wired, where appli-
cable! damper actuators, temperature sensors, differential
pressure transmitters, differential pressure switches, low limit
thermostats, control valves and actuators. Conltrol valve junc-
tion box shall be factory mounted. Control valve leads are
factory marked to match terminal strip in the junction box.
However, all control valves are shipped loose for field instal-
lation.

All wiring to the units must comply with national and local
electrical codes. The installer shall furnish all wiring and a
fused disconnect switch must, for safely reasons, be Installed
within sight of the unit.

The units system may centain factory mounted, wired,
adjusted and tested controls required to operate and protect
the unit, The control panel is a microprocessor based
elacironic-type providing accurate contrel, The panel
operates on a 115-1-60 voltage with the optional capability of
displaying diagnostic indicators such as:

Power ON
Heat ON

No Air Flow
Dirty Filter
Supply Fan ON

The panel also Includes safety cut-outs, malfunction alarm
and optional freezestat control. The unit is capable of being
remotely monitored by an optional hand held digital display
monitor. The control system includes the following safety
controls:

Control Devices

All control devices except control valves, space temperature
sensor, and the outdoor air temperalure sensor, (only if no
outdeor air damper section is provided) are factery instalied
and wired in accordance with NEC codes. All contrel wiring
Class Il. Wiring is contained in the integral unit framing
members.

Wiring and Power Supplies

Control pansl wiring and power supplies are complete except
for 120 VAG power wiring by electrical contractor and remote
mounted devices. Wires crossing shipping splits are shipped
loose with numbered plug in connectors for easy field
connection.,

Kils are provided for field installation of static pressure pickups
for space static, outdoor alr static and remote duct static il
required for the cantrol application. Kits include probe and
appropriate mounting hardware. One quarter inch fire rated
PVC tubing or equivalent should be provided by the
(mechanical) contractor,
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Temperature Sensors

Four wire space temperature sensors will be provided by the
factory for field installation by (electrical) contractor. Two 24
VAC power wires and (2) 0-10 VDC control wires should be
run to each valve actuator from the terminal strip provided in
the control panel.

Valve Actuators

Valve actuators should be field wired by (electrical) contrac-
tor. Two 24 VAC power wires and (2) 0-10 VDC control wires
should be run to each sensor from the terminal strip provided
in the control panel.

INTEGRATED SYSTEMS NETWORK

The YORK Integrated Systems Network (ISN) is the complate
integration of air side, chiller, and building automation con-
trols. YORK Factory-Packaged Controls make il easy to up-
grade from a group of air handling units operating individually
to an ISN airside system, with all the units operating in con-
cerl. That's because each unit is able to share information
with all the other units on the network.

 YORK

FIG. 4 - AIR-MODULATOR
6

STAND-ALONE OR NETWORK CONTROL

YORK Factory-Packaged Controls offer you the flexibility of
stand-alone or network control. Each unit has an integral time
clock and a full-featured array of optimization and diagnostic
function, Included with the controls is the capability to tie into
a YORK Integrated Systems Network (ISN). For further infor-
mation, see Form 45C.11-EG1 and 450.11-NO1.

VARIABLE FREQUENCY DRIVE

YORK Air-Modulator (variable frequency drive) offers the most
elficient means of fan control for variable air volume systems.
The Air-Modulator varies the speed of the fan to malch the
VAV load requirements.

The Air-Modulator takes maximum advantage of the relation-
ship between fan speed and fan horsepower, With the Air-
Modulator, any given reduction in fan spead results in a cubic
reduction in fan horsepower, For example, a 10% speed re-
duction results in a 27% fan horsepower reductionl See Fig-
ure 4, The minimurmn fan speed will vary with the fan selection
and controls scheme.

VARIABLE INLET VANES

Variable inle! vanes are another method of energy efficient
fan control. While the fan runs at a constant speed, the inlet
vanes modulate the air entering the fan. This produces a
reduced air volume which results in lower operating
horsepowers.

The vanes are located within each inlet cone of airfoil fans
and adjacent to the intet ring of forward curved fans. The vanes
consist of a series of radial damper blades which operate in
parallel and are controlled by a common control shaft which
extends to the outside of the fan. See Figures 5 and 6.

RECEIVING

All units leaving the plant have been inspected to ensure the
shipment of a quality preduct. All reasonable means are uti-
lized to properly package the air handling units.

Careiully inspect all shipments immediately upon delivery,
when damage is visible, note this fact on the carrier’s freight
bill and request that the carrier send a representative to in-
spact the damage. This may be done hy telephone or in per-
son, but should always be confirmed in writing.

CHECKING NON-MOQUNTED PARTS

1. Check the packing list for non-mounted parts.
(Typleally found in fan segment)

2. Packing list will note how many and type of parts.

3. Packing list will note in what section of the unit each non-
mounted part is located.

4. Shortages must be reported within 10 days after receipt of
order.

YORK INTERNATIONAL
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FIG. 5~ FORWARD CURVED FAN WITH
VARIABLE INLET VANES

FIG. 6 — AIRFOIL FAN WITH VARIABLE INLET VANES

NOMENCLATURE

AIR FLOW

AP - 120 - FS - 15x11 — (AF)(MB)

Unit Type _—I_ Accessories
AP - AirPak AB - Air Blender IB - Internal Face & Bypass
AF - Angle Filter (2 & 47) IC - Integral Face & Bypass
AT - Attenuator (3" &, 7) 10 - iniet/ Outlet
BF - Bag Filter {21" & 32“] LA - Long Access (24")
Unit Size —— CF - Carbon Fiiter LG - Long Coil
e 305 DI - Diffuser MA - Medium Access {18")
66 260 DP - Discharge Plenum MB - M|x|ng Box
80 400 EB - External Face & Bypass MC - Medium Cail
105 500 EE - Economizer MZ - Mulli-Zone
120 580 EF - Filter /| Economizer OF - Open Return Filter (2" & 4%)
150 860 EH - Electric Heat (24" & 36") RF - Rigid Filter (12"
176 800 FD - Face Damper SA - Short Access (12")
245 1000 FF - Flat Filter (2" & 4"} SC - Short Coil
250 FM - Filter / Mixing Box (2° & 4"} vC - Vertical Coil (20
HC - Heating Coil (8") VP - Vertical Plenum
HF - HEPA Filter XC - Extra-Long Coil (36")
Fan Sagment
FS -Supply Fan {Standard) Fan Size
FS Il - Supply Fan (Class II) SWaI
FE -Exhaust Fan (Standard) o AF Fans Plenum Fans
FE I - Exhaust Fan (Class Il) 9x4 20x15 13 24 20 40
9x8 20x 18 15 27 24 44
FR - Relurn Fan (Standard) 10x7 22 % 20 16 30 27 49
FR I - Return Fan (Class |) 10x10  25x22 18 33 30 54
FP - Plenum Fan (Standard) 12x12 27x25 20 36 33 60
FP Il - Plenum Fan (Class Il) 1Bx 11 30x27 22 40 36 66
15x15 30x30 44
18x18 33x33

YORK INTERNATIONAL




STORAGE

SHORT-TERM STORAGE

Short-term storage is considered six (8) months or less from
date of shipment. Storage maintenance during this time pe-
riod is usually limited to the following:

1. If the units are 1o stored out of doors, prior to installation
within the building, special care should be taken to cover
and protect the units from dust, rain, snow, and rodents.
The units should be protected from constant exposure to
rain and snow.

CAUTION: Under no circumstances, should outdoor storage
be used for a period of more than one week.

2. Store on a firm flat surface to prevent unit distortion.

3. The unit must also be protected when setling on floor level
to prevent damage to the exterior of the cabinet or coll
connections by construction vehicles and persennel.

LONG-TERM STORAGE

Long-term storage is considered to be any period beyond six
(6) months from the date of shipment. If long-term storage is
anticipated, contact the YORK Sales Office at time of order
entry for the preper instructions and requirements for long-
term storage. It is mandatory that a detailed record be main-
tained during this long-term period, such as, bul not limited 10
proper sealing of the cabinet, rotation of the blowers and bear-
ings and protection of all motars from moisture, Refer to Form
50.20-NM3.

NOTE: Long-term storage compliance records must be avail-
able to YORK shouild a failure occur during the war-
ranty period. The standard wamanty of 12 months from
start-up, but not to exceed 18 months from date of
shipment applies. However, start-up and first opera-
tion after long-term storage must occur within 24
months from the date of shipment for warranty to ap-
ply. (Refer to Warranty, Form 50.05-NM2).

NOTE: Failure to perform the long-term storage requirernenis
and properly log these required procedures will void
the warranty.

SAFETY PRACTICES

Air Handling Units are designed to pravide safe and reliable
service when operated within design specifications, To avoid
injury to personnel and damage to equipment or property when
operating this equipment, use good judgemenl and follow
safety practices as outlined below.

WARNING: CHECK the assembly and component weights to
be sure rigging equipment can handle them safely.
Note the centers of gravity and any specific rig-
ging instructions.

WARNING: NEVER enter an enclosed fan cabinet or reach
inte unit while the fan is running.

WARNING: If an optional Smoke/Fire Damper is provided,
Safety Controls must be provided to slop the fan
and prevent pressure build-up (over prassuriza-
tion).

WARNING: NEVER attempt to open a unit door while the unit
is in cperation.

DOOR STOP — Positive pressure segments are equipped with
a "Positive Pressure Daor Stop”. The door stop prevents the
access door from swinging outward when opened during posi-
tive pressure applications.

The Door Stop operates as follows:
* User opens door latches on the positive pressure door.
* Door stop limits the movement of the door.

* Some pressure is relieved and the user should now be
further aware that the door is under pasitive pressure.

* User moves the door stop with their foot (to the parallel
position) and the door is allowed to open. The door stop
swings like a pendulum and always returns to the perpen-
dicular position.

* The door stop must be moved to the parallel position to
close the door.

s Thedoorlatchreturns toits
original perpendicular posi-
tion. (as seen in photo)

NOTE: The itive pressure

door stop is required
for the safety of service
personnel. Do not re-

move from the unit.

LOCK OPEN AND TAG the fan motor power disconnect switch
before working on fan. Take fuses with you and note removal
on lock open tag.

LOCK OPEN AND TAG the electric heat power disconnect
switch before working on or near heaters.

CHECK for adequate venlilation so that fumes will not mi-
grate through ductwork to occupied spaces when welding or
cutling inside Air Handling unit of HVAC system.

WHEN STEAM CLEANING COILS, be sure that the area is
clear of personnel to avoid danger.

DO NOT remove access panel tasteners until fan is completely
stopped. Pressure developed by a moving fan can cause ex-
cessive force against the panel toward personnel.

DO NOT work on dampers until their operators or linkage is
disconnected.

BE SURE fans are properly grounded before working on them.

SECURE drive sheaves before working on a fan to ensure
that rotor cannol free-wheel,

DO NOT restare power to unit until temporary walkways in-
side components have been removed,

NEVER pressurize equipment in excess of specified test pres-
sures and be sure correct dampers are open.

PROTECT adjacent flammable material when welding or cut-
ting, Have a fire extinguisher ready for immediate use,

YORK INTERNATIONAL
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INSTALLATION

LOCAYION

The floor and foundation on which the units are to be lo-
cated should be rigid, flat and level. The structure should
be capable of supporting the weight of the unit inciuding
the water or refrigerant within the coils. Add shims if nec-
essary to level the unit due to variations in the floor. Acous-
tical treatment of the area around the units should be ac-
cording to good engineering practice as related to the
immediate surroundings.

CLEARANCES

Alfow sufficient clearance area around the unit for remoy-
ing the access panels and various parts of the unit. A mini-
mum clearance equal to the width of the unit is recom-
mended on one side of the unit for removing the coil or fan
assembly.

RIGGING

AirPak units are shipped on skids with segments bolted
together as determined by truck or rail size limitations. Fig-
ure 7 illustrates the proper rigging to be used in moving
the units. Check the nameplate on the unit tc determine
the complete model number. Refer to the nomenclature
and the unit submittals to figure the approximate rigging
weights. Operating weights plus safety factors must be in-
cluded in accordance with good design practice. Straps or
chains should be sized to carry the weight being handled.

The straps and / or chains should be fastened through the
lifting lugs located at the bottom of the unit. All lifting lugs
must be used to lift and rig the unit. The lifting lugs along
with the use of spreader bars help to distribute the weight
evenly.

Care should be used in lifting the units. Lifting cables should
not be attached to the top of the unit or damage may occur
as well as create a hazard to those handiing the unit.

WARNING. It is important not to drop the units. To do so
may permanently damage the ball bearings,
fan shalt, or loosen the coils from the
mountings.

The skids and the protective coverings over the duct open-
ings should not be removed until the units are located in
the area of installation. It is imperative that the coverings
over the openings remain in place until just pricr to the
time when the duct work is connected to the unit or until
the mating sections are joined.

PRE-ASSEMBLY PLANNING PRIOR TO UNIT
ARRIVAL

AirPak units must be placed cn a level, flat floor that can
support the weight of the unit (with coils full of water or
refrigeration). The location of the units must be accessible
and allow for movement of sections through doorways and
/ or wall openings.

NOTE: All lifting lugs must be used
to lift the unit.

SINGLE SEGMENT
FIG. 7 - RIGGING

YORK INTERNATICNAL
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ASSEMBLY OF UNITS

One of the most critical operations in the construction of
an air handling unit is the jobsite assembly of segments
that must be shipped separately. Segments are identi-
fied as types (eg. FS-8A) and numbered (1 of 4, 2 of 4,
etc.) and are assembled in order. Check each section
data plate for this information.

Remove the plastic shipping covers and angles (used
for supporting open segments during shipment) before
attempting to reattach each segment. Each segment is
mated together by aftaching the bottom and top race-
ways together using the "splice connectors” and the
3/8" hex head bolts which are provided in the loose hard-
ware package. See Figure 8.

Assemble the segments as per the following:

1. Setthe st segment in place.

2. Loosen gr remove panels at the end of the segments
1o be joined.

3. Move the 2nd segment close t¢ the 1st. Use a fork
fruck to push the segment or use pipe to roll the 2nd

segment close to the first.

. Use a come-along by attaching to the lifting lugs

provided at the bottom aof each segment.

. Check that the bottom splice connectors on the 1st

segment are aligned with the bottom raceway of the
2nd.

NQOTE: The top spiice connectars are shorter than
the bottomn, allowing the bottom to mate
first.

. Pull the 2nd segment to the 1st using the come-

along until the splice connectors mate.

NQTE: Bend the end tabs of the splice connectors
inward, this will make up for a slight mis-
alignment.

. Check that the splice connectors on the top of the

1st segment is aligned with the top raceway of the
2nd.

NOTE: Larger units may require top panel support
in the center; a 2 x 4 placed inside the unit
will hold the panel up and out of the way.

SPLICE CONNECTOR

RACEWAY
DETAIL "A" -

7 SPLICE CONNECTOR

FIG. 8 — FIELD SEGMENT ASSEMBLY
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SIDE

TOP PANEL

K~ BOTTOM
Q RACEWAY

SIDE BASERAIL

LIFTING LUG

™~ SIDE BASERAIL
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8. Complete the pull of the 1st and 2nd segments 1o- 9. Reinstall loose panels.
gether, aligning the holes on the raceway; attach

using the 3/8" bolts provided to complete the attach- 10. Repeat steps 2 thru 8 for 3rd, 41h , etc. segments
ment, (see Figure 9 for complete assembly view)}.

CAUTION: Be careful not to damage factory Iinstalied
gasketing.

FIG. 9 - PANEL SEGMENT ASSEMBLY

YORK INTERNATIONAL 1



REMOVING SHIPPING TIE-DOWNS

AirPaks are held down during shipment with 2 bolts at
each corner. See Figure 10.

CAUTION: The tie-down bolts, nuts, etc. must be re-
moved completely to release the isolafors
before the units are operated,

TIE DOWN BOLTS

~——————— ISOLATOR
! 1P
U U U

FIG. 10 - FAN AND MOTOR ISOLATOR SUPPCRT FRAME

ISOLATOR ADJUSTMENT

Check blower and mator frame for correct height and that
the frame is level. If not, adjust as described below.

To adjust isolatars: Refer to Figure 11, First loosen cap
screw on top of adjustment bolt. Second, turn adjust-
ment bolt to raise or lower the unit frame. Third, check
the operational height and levelness of the frame. Re-
peat this procedure until operaticnal height and frame is
level. Re-tighten the cap screw on the top of adjusting bolt.

CAP SCREW SECURES HEIGHT

SAVING BRACKET (or EQUIPMENT
BASE) TO TAPPED CONCENTRIC

'HOLE IN MOUNTING ADJUSTMENT BOLT

ADJUSTMENT BOLT-TURN
GOUNTER-CLOCKWISE TO
LOAD SPRING AND MAINTAIN
FREE AND OPERATING HEIGHT

ISCLATOR SFPRING

FIG. 11 — SPRING ISOLATOR
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SEISMIC SNUBBER

Figure 12 shows seismic snubber restraint option on fan
and motor isolator support frame.

TUBING
SNUBBER

RUBBER
STRIP
SNUBBER

RUBBER
STRIP
SNUBBER

FIG. 12 — SEISMIC SNUBBER
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THRUST RESTRAINT

Fan segments are cabinets containing a fan and motar.
They can develop extremely high thrusts that are equal
ta the suction area proportiona! to TSP multiplied by the
negative head plus the positive pressure multiplied by
the discharge area. These forces act horizontally oppo-
site ta the air flow. Thrust restraints are provided for all
fans when the air thrust exceeds 15% of the equipment
weight when the fan discharge is rear. See Figure 13.
Any other fan orientation does not require restraints due

. tc one of several reasons:

1. Top and Top Inverted — Isalators fungtion as thrust

restraints.

2. Bottom and Bottem Inverted — The weight of the fan/

motor exceeds the potential thrust.

FORM 102.09-NOM1

3. Bear Inverted — The horizental thrust companent is

low with respect to the center of gravity of the fan/
motor assembly.

Note for Rear Discharge Orientation

1.

On Forward Curved fans, the thrust is under 15% of
the total weight. Hence, the thrust restraints are not
required.

. On Airfoil fans, it is required that thrust restraints be

used where the TSP is greater than 6",

On Plenum fans, it is required that thrust restraints
be used where the TSP is greater than 3",

THRUST RESTRAINT
MOUNTING BRACKET

FAN

[~ THREADED ROD
18" LENGTH

™S BULKHEAD

- PANEL

FIG. 13 - SUPPLY FAN THRUST RESTRAINT

YORK INTERNATIONAL
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PANEL
BULKHEAD

BULKHEAD CLIP
THRUST RESTRAINT
MOUNTING BRACKET
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U

A
i

NHTR sy ]

i n
| }

SIDE VIEW
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CEILING SUSPENDED UNITS

York recommends that ceiling suspension of units be
accomptished in the field with the following CAUTIONS:

1. Never use the unit lifting lugs for field suspension.

2. Support units from the bottom of the base rail. Never
from top of unit.

Units can be supported with structure positioned in
the direction of airflow and/cr perpendicular to the
direction of airflow (see Figure 14).

All unit weights are “shipping weights” {nct operai-
ing weights) and should be considered “approxi-
mate”. Operating weights + safety factors must be
included in accordance with geod design practice.

5. Considerations must be made for operating condi-
tions (thrust loads, etc.).

Suitable safety factors must be used.

These recommendations are NO SUBSTITUTE for
a design protessional.

8. Field located supports should not conflict with doors
and coil connections.

Structure Positioned Perpendicular to Airflow - The
units must be supported (at a minimum) in the following
locations:

* Both ends.
= At each shipping split.

+ Upstream and downstream of each caoling coil seg-
ment,

* The maximum distance between supports must be
less than 6 feet.

= All supports should run the entire width of the unit.
Structure Positioned in the Direction of Airflow - The

unit base must be supported continuously, on both sides
of the unit.

BASE RAIL DETAIL

1.69"-{ .- r 1.75" {typ)
[ )
T [ B I T TT 747 (typ)
4 b L ol 1.
B (]
P L]y
175" (yp) — [ Lt t
it I B
(3 175" k| 1750
il
L AN
T 175 --I T ¢
747" (typ) 11! Ll ]
¥ 1
5 '
i Lenath Seament -

je: AP305 Foan 1 = 627,

AP3I0S 5C = 227

l- 169" (typ)

A

|

PLAN VIEW

NQOTE:
segments:

[ Total Unit Length minus 2.625" |
[ Total Unit Width minus 4.00" ]

Intermediate baserails will be located on the centerline of all shipping splits and both sides of any of the following

SC-MC-LC-~-XC-IC

FIG. 14 — CEILING SUSPENDED UNIT
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[Total Unit Width minus 4.00%]

Unit Base

STRUCTURE PARALLEL STRUCTURE PERPENDICULAR
TO AIRFLOW TO AIRFLOW
Unit Base = [Total Unit Length minus 2.625"] Unit Base = [Total Unit Length minus 2.625")
g = 'H 1Ty T
. . + i I | |
DY G L T T T T R L S e R R e bt = 8 ! ! !
il B E e |
Col O e E | .
12 : £ b L i
ERRIRI 2 E1 i
1ol t-- : = oy |- !
(o i c ST 1
| | I I ] I | 1 1 i
A i = P - !
E R £ Y Ea N
ra o] ' E et I
Lo, [ I 1l I fEX 1@ i = ]
oo O [ 3 o || I | O
———————————————————— Heff=eeeear === & ET. — 1
= ] I 1
PLAN VIEW
| PLANVIEW
- '.__.: ;'i”i‘n‘rf_'[_ [ ———— .. r.__: :'ilt!!,f;
: \\r F5 MC :’_FSE: H’E: J \\1 Fs MC :_EBI HE:‘
1 ] N i I N
15 AP F-d 8 S5 A el 3
~- FEN L ] == ETN I
fe P da i 0
Razd Lo Rl L
I ° I . _1 ] }
\ 1 L I I
ELEVATION VIEW ELEVATION VIEW

(All dimensions = 1/2", Subject to change without notice.)

FIG. 14 — CEILING SUSPENDED UNIT (Cont'd.)
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VERTICAL COIL UNITS

A Vertical Coil Unit may or may nol be factory assembied.
field assembled units are shipped with the top-tier seg-
ment skidded. This top-tier segmentis equipped with angle

brackets bolted to the bottom raceway. See Figure 15.

These brackets are used for rigging and finally to secure
the top segment to the bottom segment. Eye bolts (fur-
nished by others} shouid be connected to the centar hole
in the angle brackets to accept rigging hooks. See Figure
16. After final alignment, bolt the two brackets with the
1/2 inch hardware supplied.

FIG.15 = VERATICAL COIL UNIT

AP-305-500 WILL SHIP IN TWO OR MORE PIECES.
CHECK TG ENSURE GASKETING 1S IN PLACE BE-
TWEEN TOP AND BOTTOM SEGMENTS.

LO02963

5/8" DIAMETER
EYE BOLT
" THAOUGH /4"
BRACKET HOLE

/ FLAT WASHER

RACEWAY

.. MOUNTING
BRACKET
NUT FLAT WASHER
LDO25a?

BOTTOM AACEWAY

/ OF TOP SEGMENT

ATTACH MOUNTING
BRACKETS TO EACH
OTHER DSING 3/8" BOLT,
FLAT WASHER,

HEX NUT

NEOPRENE \ TOP RACEWAY OF

GASKETING COIL SEGMENT
LDO296

FIG.16 - USING BRACKET AS LIFTING LUG
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VARIABLE INLET VANE

Optional variable inlet vanes may be provided on fans.
The field installed control actuator is attached te a single
shaft and provides for the synchronous control of the
inlet vanes on both sides of the fan. The interconnecting
linkage between the two vane assemblies is factory sup-
plied. The actuator and mounting bracket may be field-
supplied. Actuator may be mounted to any suitable struc-
tural member. See Figure 17.

FORM 100.08-NOM1

Slots are in the actuator crankarm and the jackshaft
crankarm to allow linkage adjustment from the maximum
te minimum stroke. After adjusting the actuator and link-
age bar to the proper stroke, verify that both vane as-
semblies move from the fully open to the fully closed
position.

CAUTION: Do not force vanes past full open or closed
position.

ACTUATOR
LINK

(SEE
EXPLODED
VIEW)

T
ACTUATOF; . / \F>\ \

SHAFT zﬁu CRANK ARM FOR
ARM  JACK FIELD CONNECTION
SHAFT MAX

FIG. 17 - TYPICAL ACTUATOR LINKAGE “FC" FAN

YORK INTERNATIONAL

ACTUATOR LINKAGE SWIVEL
TYP - BOTH SIDES TOP

ACTUATOR

LINK

PUSHRCD
LEVER
JACKSHAFT
SWIVEL

{EXPLODED VIEW)
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Instructions for Checking Unit with Variable inlet
Vanes Prior to Start-Up of Unit

1. Ease of Operation — Prior to the installation of the

electric or pneumatic operator motor, check the ease
of operation of the vanes by moving the operator
arm back and forth manually. H the vanes are diffi-
cult to turn, check to see that no foreign material
has lodged in the assembly during shipment. Lubri-
cate the bearings with SAE 30 ail. Wipe away any
accumulation of dirt from the bearing pricr tc oiling.

. Synchronization of Vanes — The vane linkage should
be adjusted so that the vanes on both sides of the
fan operate in unison. When cne side is completely
closed, the other side should also be closed.

. Connecting Linkages and Push Rods — The push
rod between the main jack shaft and jack shaft arm
on the vanes must always be at an angle of at least
38 degrees with respect to the jack shaft arm to
which it is attached. If not, the operator motor will
tend to push against the shaft rather than create a
rotational motion necessary to open and close the
vanes. See Figure 18.

4. Paosition of Vanes — When completely cpen, the

vanes are approximately 75 degrees with respect to
the plane of the cones. Do not try to force the vanes
open further or damage will occur. The vanes do not
always close completely and should never be forced
into a completely closed position.

. Installation of Operator ~ The connecting linkage

between the arm on the main shaft and the motor
should be made as stated above. The travel of the
Operator Motor Arm should be adjusted sao that it is
somewhat less than the travel of the arm of the main
shaft. The Pneumatic or Electric Operator Motor
should never be adjusted so that a force is placed
on the unit jack shaft arm when the vanes are either
completely open or closed.

. High Pressurg Units — When vanes are installed in

high pressure units (total static pressure in excess
of 6 inches of water) the vanes should be adjusted
50 that complete closure cannot occur. The linkage
shouid be adjusted so that the vanes are always at
least 25% open to avoid additional load and wear
oh components.

JACK SHAFT
ARM

JACK SHAFT
ARM
ROD

CORRECT
ANGLE "B" LARGER THAN 40"

FIG. 18 — JACK SHAFT ARM PQSITION

ANGLE "A" LESS THAN 40°

ROD
-
50" A JACK SHAFT
ARM
JACK SHAFT
ARM

YORK INTERNATIONAL



MIXING BOX {(MB) AND FILTER / MIXING BOX (FMj}

AIR FLOW CONTROL DAMPERS

Linkage design and / or damper linkage may not be provided
by YORK. Air flow contrcl dampers may be operated with
pneumatic or electric actuator / controllers, These items
shauld be set up in accordance with control manufacturers
instructions. On units with factory installed controls / actuators,
YORK does assume rasponsibility for the controls / actuators.
See Figure 19,

‘ Typical Actuators / Operator Locations

The actuator motor and damper jack shaft should be at mini-
mum 14 inches and maximum 3 - 4 feet apart. On shafts that
are less than 14 inches apart, the linkage may be difficult to
adjust. If the shafis are more than 4 feet apart, the (ong con-
necting rod may tack stiffness to operate the dampers.

Damper Linkage Adjustment

After power has been supplied to the unit, the dampers should
be checked to make sure they operate freely and close tightly,
adjustment to the linkage may be required.

Linkage Readjustment (example)

1. Turnthe minimum cutside air adjuster to the 100% outside
air position. All return air damper blades should be fully
closed. Be sure that the spring return damper acluator has
completed its stroke (stopped running). If not, loosen the
drive rod bolt and let the damper motor drive the crankarm
until the motar stops running. Ra tighten the drive rod bolt
to secure the drive rod.

2. Turn the minimum outside air adjuster to the 0% outside
air position. All outside air damper blades should be fully
closed. The linkags connecting the outside air and the
return air dampars must mova freely,

3. Return the minimum outside air adjuster to the 100%
outside air position and check tor complete freedom of
linkage movement as the return air dampers close.

4. Set the minimum outside air for the minimum ventilalion
requirement of the job.

CAUTION: Dampars, operators, controls and finkage must
be checked prior to applying power to the
cperators making sure nothing will obstruct the
operation of the dampers. Do not overdrive
damper operalors as this may cause damage to
the dampers.

On standard face and bypass dampers, the face damper is
opposed blade while the bypass damper is parallel blade. The
two damper sections are interlocked and provide a single con-
trol point.

YORK INTERNATIONAL
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TOP PANEL
TOP DAMPER
R
T ' —
SHOWN OPEN
1]
‘%' FRONT
CONNECTING ROD i ||/ CAMPER
1
f
|
|
SHOWN CLOSED — =1
FRONT
PANEL
Iy
! L/
DAMPER
ARRANGEMENTS
. '
R TR
i .
e 2
3 20
2 7
WA ]

d =
(TOP & FRONT) (FRONT & BOTTOM) (TOP & BOTTOM)
LDD2654d

NOTE: When adjusting linkage one dampar must be fully open and
the other damper must ba fully clossd,

INTERNAL FACE & BYPASS DAMPER (1B}

s
Z
T
e ‘ AR FLOW
“
yd
~
e
~.
LDg2960
TOP VIEW SIDE VIEW

FIG. 19 - CONTROL DAMPERS
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DIFFUSER SEGMENT (DI)
Assembly Instructions

AP35-500:

1. Diffuser frame assemblies factory assembled
and shipped locse.

2. Slide frame into single track; secure to bot-
tom track with 1/4" screw.

AP580-1000:;

1. Assemble 1 inside 2 extending complete
frame assembly to top and bottomn tracks. At-
tach 1 and 2 together with 1/4" type AB 3/4"
length screws. (See Figure 20.)

2. Two complete frame assemblies provided per
track, for total of 4. Secure completed frame
assembly to bottom track with 1/4" screw.

TOP BULKHEAD
(ON £ SEGMENT)
DIFFUSER SCREEN SIZES
TOP TRACK UNIT SIZE “A"DIM . {in.)
AP580 81.6
APEEO a1.6
APBOO 8.5
AP10DD | 115.8
DIFFUSER FRAME ASSEMBLY
UNIT SIZE QUANTITY
AP35-80 o
AP105-120 3
AP150-1000 4

BOTTOM TRACK

BOTTOM BULKHEAD {DF SEGMENT)

FIG. 20 - ASSEMBLY OF DIFFUSER SEGMENT



ELECTRIC HEAT (EH)

The EH instruction is included with the unil documents In the
fan segment.

ELECTRIC WIRING

NOTE: All wiring must conform fo the National Efectrical Coda
(NEC) and possible local Codes that may be in
addition te the NEC.

_ The installer shall furnish all wiring and a fused disconnect
switch must, for safety reasons, be installed within sight of the
unit.

o Mo

—

BAsgr724-03

== 1750

b

S eaNT
§GA
R415

POWER CONNECTION DIAGRAM

FIG. 21 — TYPICAL MOTOR DATA AND
CONNECTION DIAGRAM

A motor connection diagram may be found on the inside of the
motor terminal box or on a tag attached to the motor to permit
fan belt adjustment. See Figure 21.

The current characteristics, phase, cycle and voltage are
stamped on the nameplate of sach component,

1. Whenaver possible, electrical conduit should be run to the
inside of the unit,

2. Electrical conduit connections made to exposed junction
bexes on units should be made on the bottom of the box.
Installation should comply with code requirements.

YORK INTERNATICNAL
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MOTORS

CAUTION: Do Not Operate The Fan Molor Until Lubrication
Has Been Checked And Drive Adjusted.

“T” frame motors will operate within & 10 percent tolerance
from the nameplate voltage. If the motor operates at a higher
voltage, the maotor will draw full load current at no load condi-
tions.

CAUTION: Fan motor and steam valve controls should be
intetiocked to prevent high cabinet temperatures
in the event of motor failure on draw-thru units.

CAUTION: All exposed electrical connections should be
checked for tightness prior to the actual startup.
Many of the connections contain several wires
and while they were tightened at the time of
assembly, and checked at the time of run-in, they
may have developed a "set" and should be re
tightened. The danger of a poor connection can
cause overheating and component! faifure
through inadequate current handling capacity.
This danger cannot be over emphasized.

ACOUSTICAL CONSIDERATIONS

With any mechanical system, a certain amount of vibration
and noise is generated, To ensure a successiul installation of
these units, YORK has provided the following:

1. Internal spring isolatars for fan (Standard).
2. Internal flex connection at fan discharge (Standard).

CAUTION: [f a return air duct is to be used with an externally
spring isolated unil, a flex connector must be field
supplted on the return duct.

INVERTER / MOTOR SOUND LEVEL

Mctors operating In the airstream require that proper
considerations be given 1o the noise generated by the inverter
Driven Motor,

To avoid unsatisfactory noise levels in the final installation,
many factors should be considered at the desion stage.
Acceptable noise criterla must be established. An annoying
level of noise is often a matter that depends on the activity in
the area, the nature of the noise, and the relationship of the
listening location.

CAUTION: Use of inverters other than YORK'S Alr Modulator
may require that the Inverter manufacturer make
field adjustments to set up their Inverter(s) for fan
guty.
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AIR SYSTEM

Alt duct work should be designed and installed accerding to
AMCA or SMACNA Guidslines,

DUCT CONNECTION GUIDELINES

All intake and discharge air duct connections to the unit may
be made directly to units which have internal spring isclators
and flexible fan collars. Duct turns and transitions must be
made carefully to hold friction loss to a minimum. Duct elbows
should contain spliters or turning vanes. See Figure 22.

Duct work connected to the fan discharge should run in a
straight line for at least 2-1/2 equivalent outlet diameters and
should not be reduced in cross sectional area, see Figure 23,
A duct turn should be in the same direction as the fan rota-
tion. Never deadhead the discharge into the flat surface of a
ptenum.

CAUTION: Instailation of albows, discharge damper and
other abrupt flow area changes instafled directly
at the fan outfet wilf cause system losses. These
losses must be taken into account during the
design phase and must be added to any field
measuremsnts.

These losses are referred to as "system effects®. For more
details an this subject, refer to AM.C A, Standard 201, titled
“Fan and Systems”.

SOUND AND VIBRATION

All air handling units generate some sound and vibration, that
may of may not require some special treatment. The noise
generated by the air handling unit is dependent on the speed
of the fan, the amount of air the fan is maving, the fan type and
the static efficiency of tha fan. In applications where sound and
vibration transmissions may be objectionable, good acoustical
engineering practices must be incarporated in the system
design.

No flex connection is required on the supply ductwork that is
connectedtothe fan outlet. There is an intemnal flex connection
supplied as standard on thaese units.

COIL PIPING

GENERAL

AIIHVAC system piping shouid be installed in accordance with
local codes and ordinances. The piping should be designed
with & minimum number of bends and changes in glevation to
keep costs to a minimum and unit perfarmance to a
maximum,

Consult the job specifications and submittal drawings for
specific piping requirements, coil connection sizes and
location. The unit shouldbe levelto assure properventing and
draining of ceils. The piping arrangements must provide for a
balanced flow in multiple coll instaliations,

The duct connections must be designed to provide for uniform
flow of air across the face of the coil. The entering duct must
provide a smocth transition from any high velocity effects.
Stratifications of return air, especially where below freezing
outside air enters, must be avoided to prevent coil freeze-up.

Support all connecting piping independently of the coils. Pro-
vide swing joints or flexible fittings in all piping connections,
particularly adjacent to heating coils, fo absorb expansion and
contragtion strains.

CAUTION: Rigid piping connections can cause coif damage.

The coil supply and ths return pipe connections are labeled.
When attaching pipingtothe coil header, make the connection
only tight enough to prevent leaks. Excessive tightening may
cause damage to the header. A wrench should be firmly held
on the coil connection so that in tightening the connecting
piping the torque is not transmitted ta the coil header, thus
damaging the coil connection.

}
TURNING
{ VANES
NOT LESS THAN %
2-1/2 FAN DIA

f/?_"

L
I
| i
! S 1| arFow
\ / 1 I
\*-.._. __,’/ : I
L--J| NOTE: Make turns in the sams

diraction as fan rotation.

FiG. 22 - RECOMMENDED DISCHARGE DUCT
ARRANGEMENT WHEN TURNS ARE
REQUIRED
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NOT LESS THAN 2-1/2
FAN DiA,

SUPPLY DUCT

£y

30
MAXIMUM

17

DUCT TRANSITION

LDO2964

FIG. 23 - DUCT CONNECTIONS
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WATER COILS - DRAINABLE WATER

Connect the water supply to the header connection on the
leaving air side of the coit to achieve the counter flow of watar
andair. The return pipe will be connected to the remaining coil
connection,

Positive coil freeze protection must be used in instaliations
whare any part of the water cail is subjected to temperatures
of 32 degrees or lower. This may be accomplished by using a
suitable antifreeze solution. If the coil is not in use, it is
recommended that the ceil be completely drained and the

_inside of the tubes blown dry with compressed air. Cther
means of protection such as the full constant flow of water can
be used, however, YORK will notbe responsibie for water coils
damaged by freezing.

Install air vent in the top pipe plug on the highest header. in
order to provide for drainage, install a drain line and shutoff
valve in the supply near tha coil.

REFRIGERANT WATER
IN ouT

/ \
a -

AIR AR
FLOW FLOW

- Q)
\

REFRIGERANT WATER
ouTt N
BDX &CDX BDW ACDW
ColL ColL

STEAM
—_lx’//lN

STEAM
ouT

SAME
END
CONN

sDC

CoIL
LD02965

FIG. 24 — FACTORY COIL CONNECTIONS
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A closed water circulating system must have an expansion
tank and / or water pressure relief valve lo avoid excesding
coil design pressures resulting from the thermal expansion of
the water.

HOT WATER COILS

The 1emperature rise of the air teaving the coil is dependent
on the air flow across the coil, the gallons of water flowing
through the coill and the entering water temperature into the
coil. Consult the submittal for each specific job for the above
information,

CAUTION: Before making standard fisld piping connections,
refer to Figure 24 which identifies the factory coif
connections.

STEAM DISTRIBUTING COILS

Do not bush or reduce the coil return pipe size. Use a full size
return pipe to the bottom of a dirt pocket, The supply pipe may
be reduced at the coil cannection if necessary. Install the cail
casing lsvel with the return down. The Standard Steam coils
are pitched in the casing for both horizontal and vertical air
ftow, thus ensuring goot condensate drainage when the unit
is level. A coil must be sufliciently elevated to allow & 12 inch
minimum drop between the retum cannection on the coil and
the trap. A greater than 12 inch drop is required for protection
from freezing. The return main should be located below the
trap. Refer to Figure 25 & 26.

STEAM CONTROL.

Continuous stearn supply ensures long coil life and minimizes
potential trapping, venting, and freezing problems. A rapid
eycling of the modulating steam supply or a frequent on-oft
steam supply coniral results in repeated thermal and piping
stresses which will sharten the coil life. Modulating steam
control valves musl nol be aversized bui must be carefully
selscted. A substantial variation in the supply pressure will
require the installation of a pressure reducing valve ahead of
the automatic control valve.

Light load operation with a modulaled steam supply can be
improved by the installation of a vacuum breaker check vaive.
An open relief line to the atmosphers from the return line near
the cail is desirable, sxcept on vacuum systems.

With a modulated steam supply, It is not practical to lift the
condensate to an overhead return. Locate the coil well above
the rsturn or provide a condensate unit or a boiler return trap
below the coil.

individual control valves are required on each coil installed in
serias with respect to the air flow. Wren a modulating steam
valve supplies two or more ¢oils in parallel, with respect to air
flow, the piping must be designed to provide for unifarm steam
distribution to each of the coils. :

STEAM TRAPS

Flpal and Thermostatic (F & T) traps are recommended for all
low or medium gressure applications, Use thermostatic traps
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only for air venting, for outdoor applications where an F & T
trap might be subject to freezing. Use bucket traps only for a
non-modulated steam supply. Size the steam traps in
accordance with the manufacturers recommendations
(usually several timss the steady-state steam flow). Uss the
actual operating conditions (coil pressure vs. return pressurs)
for the selection of a trap.

It is preferable 1o provide an individual trap for each coil but a
single trap may be used for coils operating in parallel with
respect to the air flow. Coils in series with respect to air flow
must be supplied with individual traps. Locate the trap at least
12 inches below the coil returr connection and even lower
when freeze protection is required. Do not aftempt to lift
condensate with modulated steam supply.

FREEZING CONDITICNS

Standard Steam coils must be provided with a continuous
steam supply (10 psig minimum) if operated with the entering
air below 35 degrees F. The steam supply must not be
throttled. Use a steam distributing coil for a modulated steam
supply type of controf.

The outside air and raturn air must be theroughly mixed before
passing over the coil. When freezing air enters only part of the
coil it creates a greater hazard than when the air flow entering
the coil is of a uniform temperature.

Coils used in series with respect to the air flow must have
individual controls with ample space between the coils for
sensing devices, when raquired. Coils with twa or more rows
are more sensitive to freezing than single row coils.

WATER TREATMENT

Any copper tube coils may be attacked by acid condensate.
The practice of boiler water treatment should include CQOsp
reamoval to assure longer tube life.

FREEZE PROTECTION

Chilled water, hot water and steam coils can be damaged
during freezing weather. Precautionary measures must be
taken to prevent freazing such as:

1. For all year operation, ethylene glycol and other antfreeze
sclutions must be circulated.

Curing winter operation and shutdowns such as power
failure, night shutdown and weekend shutdown, the con-
trols musi be installed so the valves will go to the full heat
position, and all fresh air dampers go to the full closed
position. The water circulation pumps must keep circulating
water through the coils and / or auxiliary heat must be
maintained inside the unit cabinet.

2. Draining each coil and relating piping such as traps and
making sure that all low areas also drain.

3. After draining, flush coils with an antifreeze solution such
as ethylene glycol. A solution of §0% ethylene glycol and
50% watar will protect from freezing to approximately 35
degrees F below zero at sea level,

4. Also refer to ASHRAE and ARI guidelines,

NOTE: When using ethylene glycol nr other antifreeze
solutions, consult the YORK Sales Engineer for the
requirad derating of each coil. It will be necessary to
give the percentage of ethylene glycol requirad.

CAUTION:
REMOVE TIE-DOWN BOLTS
BEFORE OPERATION

FLEXIBLE
CONNECTOR

FIG. 25 — INTEGRAL FACE & BYPASS COIL
{VERTICAL TUBES, STEAM SHOWN)

24

WALL OF
UNIT

\

STEAM IN

/S

DAMPER ACTUATORS

T T Y I T Ty Ty p————

CONDENSATE OUT

T CAUTION: 12° MIN. DROP

| REQUIRED IN LINE
TO TQF & T TRAP
F&TTRAP

A

LD03125

YORK INTERNATIONAL



FORM 100.09-NCM1

vACUUM
¥ GREAKER
1/2'' CHECK
VALVE

DRIP TRAFP
FOR END

STANDARD

OR LOW STEAM CcOIL (OPTIONAL)
POINT OF
VENT TO SUPPLY
ATMOSPHERE MAIN
CLOSE TO DIAT
T ON POCKET
(FULL
VACUUM SIZE OF
SYSTEMS) COIL
12" MIN.  CONN.
SYMBOLS FOR “SS” STEAM
COIL PIPING ARRANGEMENTS
VACUUM
R
T ?E'E'?;ﬁ%cx ‘m— GATE VALVE
poe VALVE
N STANDARD {OPTIONAL}
o STEAM coiL —TO— STRAINER
12" MIN. &T
RAP CONTROL VALVE
—% IMODULATING OR
TWQ POSITION)
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FLOAT AND
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«
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&
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/ 4 12" MIN.
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COILS IN SERIES
AIR FLOW MUST HAVE

INDIVIDUAL TRAPS AND
COILS IN PARALLEL AIR FLOW CONTROL VALVES
MAY HAVE COMMON SUPPLY
AND SINGLE TRAFP

{INDIVIDUAL COIL TRAP PREFERRED}

FIG. 26 —- STEAM COIL PIPING ARRANGEMENTS
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NQTE: Steam saparators and strainers will be shipped loose for
field installation

FIG. 27 - STEAM HUMIDIFIER SEGMENT

HUMIDIFIERS

Improper operation and control of humidifiers resulting from
improper design considerations by the HVAC System
Designer may damage intarnal components such as motor,
shaft, bearings, stc. See Figure 27.

CAUTION: The arnount of humidffication, moisture / water
inside the unit must be controlled by proper
focation and control of system components.

DIRECT EXPANSION COILS (DX)

DX coils are divided into splits depending upon the unit size
and coil circuiting. Each split requires its own distributor
nozzle. Expansion valve and suction piping. Suction
connections are on the air entering side with suction
connection at bottom end or headers when the cail is properly
installed. Matching distributor connectians for each coil split
are an tha air leaving side. See cerified drawing to assure
connection to matching suction and liquid cannections.

CAUTION: Direct-expansion cofls are shipped charged with
nitrogen. Release pressure from each coit split
through valves in protective caps befare remov-
ing caps.

Do not leave piping open to the atmosphere unnecessarily.
Water and water vapor are detrimental 1o the refrigerant
systermn. Until the piping is complete, recap the system and
charge with nitrogen at the end of each workday. Clean all
piping connactions before brazing joints.

The orientation of the refrigerant distributor is not critical but
the distributor tubes must not be kinked or bent in a
non-uniform configuration. Refer to Figure 28.
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An individual expansion device must be provided for each
coil or circuit. Thermestatic expansion valves are to be
equipped with extarnal equalizer tubes that are field connected
to the suction line. The valve should be sized in accordance
with the valve manufacturers recommendations, allowing ap-
praximataly 35 psi pressure drop throughout the coil and dis-
tributar at full load. Da not oversize the valve. Foilow the valve
manufacturers instructions on the location of the thermostatic
bulb. Praper expansion valve operation is necessary in order
to realize the rated cail capacity.

When a DX type cail is operated with a suction temperature
below 32 degrees F, a build up of frost will oceur on the finned
surface, Itis, therefore, not recommended to operate DX coils
for air conditioning purposes at below freezing suction
temperatures. if the full load operating peint for the coil is
sefected at a "safe" temperature, a systern analysis is required
to check for the lowest probable suction temperature at light
load cenditions, Suction pressure controlled hot gas bypass
valves are available from various control manufacturers to
maintain an adegquate minimum suction temperature.

The venture type distributer furnished with YORK DX coils is
suitable for field application of a hot gas bypass valve. The
connection may be made through a tee instalied in ths field
between the expansion valve and distributor. The system
balance point and contre! adjustments musl assure
compressor cooling and avoid excessive compressor cycling.
Performance data has besn provided for DX coils ulilizing
Refrigerant 22. Contact the factery for specific application
information for refrigeranis other than R-22.

The fower split of face split coils should be first on, fast off,

Row split coils utilize special interlaced circuits (as shown in
Figure 29): either split of these row split coils can be first on,
last off.

/ THERMOSTATIC
1 BULB

LIQUID
LINE
FILTER

s

LIQuID
LINETO
COIL

M SOLENOID
VALVE

EXPANSION
l " VALVE

EQUALIZER CONNECTION
{PROVIDED IN FIELD FIPING)

SUCTION LINE
TC COMPRESSOR

FIG. 28 — TYPICAL DX COIL PIPING ARRANGEMENT
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FIG.29 - TYPICAL INTERLACED CIRCUIT COIL

AIR VELOCITY THROUGH CQILS

The air velocily flowing through chilled water and direct
expansion coils must nol exceed 550 fset per minute to
prevent carry-over. Air velocity which is very low may result
in a low load situation on the cooling ceil which will effect
compressor operation. Airflow {CFM) and velecity (FPM) can
be adjusted by changing fan pulley sizes.

CONDENSATE DRAIN PIPING

The majarity of cooling coils are located in the units so that
the supply air is drawn through them. This results in the con-
densate being subjected to negative (-} static pressure. Un-
less some means of pressure equalization is provided in the
condensate drain, the air rushing back through the drain pipe
will cause the condensate to build up in the drain pan. As the
unit continues to operate, the accumulated water will be car-
ried with the air stream, overfilling the drain pan causing pos-
sible water leaks into the supply duct and/or causing water
damage in the huilding. A trap should be installed ta prevent
this condensate water build-up. See Figure 30. On initial
start-up, it may be necessary to fill the trap manually, or after
the unit has operated sufficiently for some time to allow a
small amount of condensate to collect in the drain pan, turn
off the unit, and the trap will automatically fill.

Condensate Drain Trap And Line Installation

Install a trapped condensate drain line at unit drain connec-
tion according to all governing codes. See Figure 30.

CAUTION: Unused drain connections on off-side of unit must
be capped or plugged.

FOBRM 100.08-NOM1

For Draw-Thru Application, the *H” dimension must be at least
1/2 inch greater than negative static pressurve in the unit drain
pan area. To determine “H” dimension, first determine the
negative static pressure in the unit. Always assume the worst
conditions, such as dirty filters in the return air circuit to fan.

EXAMPLE:
Negative Static Pressure = 55"
Minimum of 1/2" = 5"
“H” Dimension = 60

For blow-thru units, the same principles apply, but the leaving
pipe must be as shown in Figure 31 for proper trap design for
blow-thru unit.

Determine design negative static pressure. This pressure is
not the same as fan total pressure which includes pressure
losses downstream as well as upstream from the indoor-air
fan. Always assume the worst conditions are possible {such
as having return-air filters clogged with dirt) and add 1 inch
as a safety factor.

Two drains on same side of unil must be trapped individually
befare drain lines can be combined and routed 10 a suitable
drain. See Figure 32.

CAUTION: Unused Drains fittings on off-side of unit MUST
be "capped” or "plugged” to close unused Drain.

MPT GALVANIZED
NIPPLE PVC 90" §T.
ELBOWS
DRAIN PAN | VENT
PVC x FPT "
FEMALE ADAPTER i
FITTING

PVC PIPE NIPPLE

PYC PIPE BEND
DRAIN PLUG

CAUTION: “H" dimension must be at least 1° greater than
nagative (inches) pressure (IWG) in drain pan.

NOTE: Negative pressure inside coil segment. Line made
with PV fittings, (copper may be used).

FIG. 30~ DRAINTRAP PIPING FOR DRAW-THRU UNIT



NOTE: DO NOT INSTALL DRAIN WITH
LEAVING DRAIN PIPE ABOVE THE
BOTTOM OF THE DRAIN PAN NIPPLE

DRAIN PAN

"H* DIMENSION
MUST BE GREATER
THAN THE STATIC
PRESSURE N THE UNIT
DRAIN PAN AREA.

FIG. 31 — DRAIN TRAP SHOWING PIPING FOR
BLOW-THRU UNIT {Positive Pressure
in Coil Segment)

CENTER LINES
MUST CCINCIDE

USE FAN
HOUSING

AS ABASE

TO MAKE
MEASUREMENTS.

MEASUREMENT
TO STRAIGHT
EDGE MUST

BE SAME AT
BOTH SHEAVES.

| e

FIG, 32 — COMBINING DRAIN LINES

- LINES MUST BE
PARALLEL

i

i
J o BEARING SUPPORT
I CHANNEL

'[ l HH T CENTER LINES
! MUST COINCIDE
Hif | -
]
' -

— I-— LINES MUST BE

PARALLEL
ADJUSTABLE
FIG. 33 — SHEAVE ALIGNMENT SHEAVE
Elevating Unit for Gravity Floor Drain Connections BELTS AND SHEAVES

On AirPak units, the installer must provide a means of
pumping or draining coil condensate water away from
the unit. The installer may have to elevate the unit to
provide space below the bottorn frame of the unit to in-
stall properly designed drain trap(s) to permit gravity flow
of candensate water from the drain pan.
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Improper sheave alignment and belt tension are the most
frequent causes of excessive vibration as well as short-
ened belt and bearing life. It is important to install the fan
sheave as close as practical to the bearing. Adjust the
motor sheave to align with the fan sheave with the use
of a straight edge. For multiple groove sheaves, use the

YORK INTERNATIONAL



center groove of the motor sheave and align this center
groove with the center groove of the fan sheave. See
Figure 33. Adjust the belt tension as described in the
maintenance section of this instruction. Belt tension is
very important on notched belts and tension require-
ments are different. As shown on label located on the
fan housing.

NOTE: Reler to Figure 34 which shows an adjustable
mounting base fhat is used to adjust beit ten-
sion.

MOTOR MDUNTING ADJUSTING STUD

BRACKET

{Z BRACKETS} __ TOP BASE

_________________ O] |- BOTTOM BASE

FIG. 34 — ADJUSTABLE MOTOR MOUNTING BASE

YORK INTERNATIONAL
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LOCKING RING VARIABLE SPEED SHEAVES

This type of sheave consists of two flanges (1) fitted on
a threaded hub (2}. (In the two-groove sheave this
threaded hub is a combined hub and center flange, as
shown in Figure 35 where as in the single flange sheave
there is no center flange.)

To adjust the pitch diameter, turn flanges (1) an equal
number of turns. Malleable locking rings (3) are as-
sembled by means of cap screws and lockwashers (4)
and are correctly threaded to allow a small gap between
the locking rings and flanges.

Sheave adjustment is made on one-quarter turn ingre-
ments through the use of the keyway (5} on the outside
of hub (2) and four keyways in the flanges. A key {6) is
inserted through the assembly and held in place with a
set screw (7). The locking ring cap screws (4} are tight-
ened on BOTH sides to lock the entire sheave into a
rigid unit.

NOTE: Affer system s air balanced, YORK recommends
replacing adjustable drive with fixed drive.

SET SCREW () KEYWAYS {5)

KEY (6)

LOCKING
RING (3)

FLANGES {1)
“ CAP SCREW {4)

FIG. 35 - LOCKING RING VARIABLE SPEED SHEAVE
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OPERATION

START-UP CHECK LIST

(J Unit received undamaged
Equipment received as ordered
Unit located properly for service
Spring isolators properly adjusted

Shipping restraints removed

O 0O 0O 0o O

Check electrical supply valtage & electrical connec-
tions

Check fan wheel and drive sheaves set screws
Check drive alignment

Check bearings and locking collars set screws

0 N I R O

Rotate wheels and motors to assure freedom of
movement

Check condensate drain traps
Check air filters

Check proper fan rotation

Check belts for proper belt tension

Check damper operation

O o o g O 0

Check doors and fatches

PRE-OPERATIONAL CHECK

1. Lock out the electrical power to prevent accidental
fan operation. Check the inside of the unit and duct
work to make sure that no loose nuts, bolts, trash,
sheet metal parts, etc. have been left which may be
sucked into the fan and result in permanent dam-
age. At the same time, check to make certain that
the air filters have been placed in the filter section,
with end seals in place.

2. Recheck the tightness of the isolator mounting hard-
ware, set screws and locking collars on the bear-
ings, and the moter mount adjusting nuts.

3. Rotate the fan shaft by hand to make sure that it is
free and no obstructions have been incurred during
shipment or installation.
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4. Check the bearings for proper lubrication by refer-
ring to the bearing manufacturer's instructions. At
the same time, if the bearings contain locking col-
lars, make sure that the locking collars have been
locked in the direction of the fan rotation.

5. Recheck the sheave alignment with a straight edge
and the belt tension for proper values. Be sure that
the adjustable motor sheave adjustment is locked.

6. Remove the various damper linkages from the op-
erators and rotate themn by hand to insure that move-
ment is free and correct. Where variable inlet vanes
are installed in the units, the information given in the
“Installation Section” should be adhered to with cor-
rections made as necessary. Check the motor op-
erators of the various linkages to make sure that the
motors do not overdrive the connected dampers in
such a way as to cause damage.

7. After the above items have been checked, apply
power to the motor for a short interval to cbserve
that the moftor is rotating in the proper direction as
indicated by the arrow on the side of the unit. Also
check motor speed with a tachometer.

While the impeller is coasting to a stop, see if it is
rotating in the proper direction. Make certain the
impeller is of the correct rotation for the housing and
not installed backwards. Note blade configurations.
See Figure 36.

NOTE: Fan manufacturers describe the rotation of the
fan impeiter as being “clockwise” or "counter-
clockwise”— for CENTRIFUGAL fans when view-
ing the DRIVE SIDE (see AMCA Standard 2406).

WARNING: Should any unusual vibration or noise oc-
cur, stop the unit immediately and recheck
all iterns.

If the vibration continues, the belts should be removed
from the drive and the motor allowed to run unloaded to
determine if the motor shaft is possibly bent, if there are
defective motor bearings or if the motor is unbalanced.

All units are dynamically balanced prior to shipment.
However, there are certain operating speeds at which
the natural frequency of the rotating member is attuned
to the natural frequency of certain panels which are a
part of the enclosure. These vibrations can tend to rein-
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farce sach other in such a way that excessive vibration
can be encountered under certain conditions, it is diffi-
cult to predetermine this condition because it is affected
by the mounting arrangement, the various moduies used
in the make-up of the assembly, and the duct werk con-
nections.

If the above check reveals no apparent discrepancies and
vibration is still present, the speed of the unit should be
lowered approxtmately 10 percent to determine if a natu-
ral frequency is causing the vibratien. if the unit contains
water coils, they should be filled with water when this
check is made.

Under no condition should the units be allowed 1o con-
tinue ta operate when excessive unit vibration is appar-
ent. Permanent damage may result which will not be cov-
ered under the warranty if the unit is allowed to continue
in operation when excessive vibrations are in evidence.

CAUTION: Aiter 24 hours of satisfactory operation, shut
down the equipment and check alf founda-
tion bolts, shaft bearings and drive sef
screws, and tighian where required.

TEMPERATURE LIMITATIONS

Standard motors {Class B Insulation) — 104°F.
Motor with Class F Insulation — 140°F.

Power Wiring - 140°F. Controls & Wiring —~ 140°F.
Prefilters — 150°F. High Efficiency Filters — 200°F,

YORK INTERNATIONAL
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FIG.36 — TYPES OF CENTRIFUGAL FAN IMPELLERS
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MAINTENANCE

GENERAL

A planned program of regularly scheduled maintenance will
return dividends by averting possible costly and unexpected
periods of down time. It is the responsibility of the owner to
provide the necessary maintenance for the air handling units
and coils. If a system failure occurs due to improper mainte-
nance during the warranty period, YORK will not be liable for
costs incurred to return the unit to satisfactory operation.

Removable access doors have been provided on all units to
enhance performance of necessary maintenance and 1o pro-
vide access to various components which in time may re-
quire replacement.

PERIODIC MAINTENANCE

Every month, check the cleanliness of the filters and replace
orclean air required. See Tables 5 thru 8, Examine the damper
and operator linkages to insure that each is free and operat-
ing smoothly.

Lubrication

Fan bearings on the AirPak units may be equipped with stan-
dard and/or optional extended l|ubrication lines enabling lu-
brication of both fan bearings from one side of unil. {See
Figure 37 and Table 1.)

NOTE: Forspecific fan bearing lubrication, check the instruc-
tion packet attached to the fan housing. Some for-
ward curved fans are permanently lubricated.

For best results, bearings should be relubricated while in op-
eration providing personal safety is assured. Add grease
slowly with shaft rotating until a slight bead forms at the seals.

If necessary to relubricate while bearing is stationary, refer to
manuiacturers for maximum grease capacity for the size
bearing.

Relubrication is generally accompanied by a temporary rise in
operating temperature. Excess grease will be purged at seals,

Relubricate Type Bearings ~ A Lithium / Petroleum base
grease conforming to an NLGI grade two consistency is nor-
mally used. Lubricant must be free of any chemical impurities
such as free acid or free alkali, dust, rust, metal particles or
abrasives. This light viscosity, low lorque grease is rust inhib-
ited and water resistant, has a temperature range of —=30°F to
+200°F with intermittent highs of +250°F. (See Table 1.} Lu-
bricate bearings as required by the severity of required duty.

Motor Bearing Lubrication

Follow the motor manufaciurer's recommsndation. Check the
moter namepilate for proper lubricant. (See Table 2.)

Relubricatable Type Bearings must be relubricated periodically
to assure long life. The length of intervals between greasing is
dependent on the running speed and atmospheric conditions.
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Belt Tension

Adjust the belt tension if necessary. Never use a belt dressing
on the belts. If belts slip with the proper tension, use a good
grade of belt cleanser to clean the belts. Use the procedure
outlined under the heading "Belts" for adjusting the tensicn.

CAUTION: Never use excessive tension as this could resuft
in damaging the bearing, molor pulfeys or motor
base. Ses drive label on fan housing adjacent to
drive for spacific dstails on tension,

When is is necessary to replace one belt in a given sel, the
entire sel of bells must be replaced,

EVERY YEAR

1. Check the fan wheels and inspect the drain pan for sludge
and foreign material. Clean if required.

2. Observe the operation of all dampers and make any nec-
essary adjustments in linkage and blade orientation for
proper operation.

3. Inspect and lubricate inlet vane bearings with SAE 30 cil.
NOTE: With the exceaption of the variable inlet vanes, siandard

damper bearings contaln synthetic bushings which do
not require lubrication,

FIG. 37 — LUBRICATION LINES
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TABLE 1 - RELUBRICATABLE TYPE FAN BEARING CONDITIONS AND GREASING INTERVALS

SPEED TEMPERATURE CLEANLINESS GREASING INTERVAL
500 RPM Up to 150°F Clean 2to 6 Months
1000 RPM Uptc 210°F Clean : 2 Weeks to 2 Months
1500 RPM Over 210°F Clean Weekly

- . - RS
Any Speed Up to 150°F Dirty 1 Week to 1 Month
Any Speed Qver 150°F Dirty Daily 1o 2 Weeks
Any Speed Any Temp. | Very Dity , Daily to 1 Week

TABLE 2 - MOTOR RELUBRICATION SCHEDULE CREASE
T FILLER
MOTOR FRAME , STANDARD | SEVERE AC
ENCLOSURE TYPE SiZE SERVICE SERVICE
1827 |
“‘C.D.P.R." —
THRU 18 MOS. 6 MOS.
CPEN DRIP PRQOF 4047 |
T.EFC! 2547
TOTALLY ENCLOSED THRU 1 YEAR 4 MOS, GREASE
FAN COOLED 405T | FLUG
NOTE: High Efficiency Motor Frame Sizes may vary from Frame Specifications Listed. GREASE FITI‘INGS
VARIABLE INLET VANES BELTS

if the unit contains variable inlet vanes, inspect the linkages
where necessary. Lubricate the bearings at each end of the
VIV blades with SAE 30 ol after cleaning any dust or dirtfromn
araund each hearing.

HUMIDIFIERS

Humidifiers should be controlled by a humidistat or other
means to avoid over-humidification. Whenever steam or raw
water is discharged into a systemn, high-limit humidistat shouid
be used to control the humidifier.

When the system is new, the strainer screen should be
inspected at 'east twice during the first year. If fouled, mors
frequent inspection and cleaning should be administered.

At least twice a year, verify that the steam trap is functioning
properly. A blocked steam trap will be ¢old. A "blowing"steam
trap will be hot for a continuous distance up to 30 feet; it will
make noise at intervals; and the discharge pipe will be
progressively cooler baginning at the trap.

Control valves should be inspected at least annually to verify
that they are working properly.

For further details please review the 10OM for humidifiers which
is enclosed with the unit,

YORK INTERNATIONAL

Belts should be checked again after 24 hours of pperation. On
multiple belt adjustable pulleys, the pitch depth should be
checked to insure identical belt travel, power transfer and
wear. Adjustable motor hases are provided for belt
adjustment. Refer to Figure 34.

CAUTION: Motor pullsys, both adjustable pitch and fixed
pitch and blower shaft pulleys are locked in
position with either set screws or spift taper lock
bushings. All sat screws and / or tapar lock bolts
must be checked for tightness and alignment
before putting equipmant into operation,

An incorrectly aligned and tensioned belt can
substantially shorten belt life, overfoad biowesr
and motor bearings, shortening their tife
expactancy. A beft tensioned too tight can
overload the motor electrical causing nuisance
tripping of the mator overioads and / or motor
failure and /or shaft failure.

BELT REPLACEMENT

Always replace belts as a set. Used balts will always be longer
because of stretching and new belts should never be instalied
singularly,
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FIG. 38 — TYPICAL LABEL ON BELT TENSIONING
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FIG. 39 - BELT TENSIONING GAUGE

Follow the steps below to replace belts:

1. Release the tension on the belts by Iocsening the adjusting
nuts on the fan motot.

2. Remove old belts and recheck the sheave alignment with
a straight edge.

3. Install the new beits on the sheaves,

CAUTION: Never place the belts on the sheaves by using a
screwdriver ta pry the belt over the rim of the
sheave.

BELT TENSIONING

Beginning in 1995 important data such as the “Correct Belt
Tensioning Data” for each specific unit is shown on the Infor-
mation L.abel shown in Figure 38.

Use the belt tension gauge shown in Figure 39 to properly
tension belts. Use the belt tensicn data from the label on the
unit fan.

CAUTION: Squealing beits during starting is caused by slip-
ping belts that are not tensioned properly.

REMOVAL AND INSTALLATION
OF COMPONENTS

FORWARD CURVED FANS

The forward curved fan wheel must be removed through the
fan discharge opening. The location of the ctamps, fan wheel,
and shaft must be marked so each of these components can
be re-assembledin the same location. See Figure 40. This will
preserve the balance of the rotating assembly. Proceed with
the tollowing steps:
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1. Remove the belts from the drive.

2. Loosen the fan retaining screws in fan hub and completely
removse them from the fan.

3. Thoroughly clean the shaft journal around both bearings
and between the bearing and the end of the shaft,

4. Remove the fan sheave,

5. On the end of the shaft opposite the drive, loosen the set
screws of remove the locking collar so the shaft is free to
turn in the bearing.

6. Remove the bolts from the bearing housing and slip the
bearing off the shaft.

7. Loosen the set screws or remaeve the locking coliar from
the bearing on the drive end.

8. Remove the bolts from the bearing housing flanges on the
drive end. The shaft will drop slightly when these are
removed. The wheel should be supported by wood block-
ing betwaan the shaft and housing. Access for blocking the
wheei is through fan discharge opening.

9. Slip the shaft out the drive end until it is fres and clear of
the fan. In replacing the wheael, follow the reverse order.

If a new fan wheel is installed, align the mark on the cénter
disk of the wheel with the mark on the ¢lamp. Make sure the
bearing locking collar, if used, is installed per the instructions,
instructions are aiso packed with each replacement bearing if
new cnes are required. The wheel should be placed in the
housing and the hub bolts / screws torqued 1o correct vaiues,

NOTE: If excessive vibrations Is evident upon stad-up, the

rotating assembly must be re balanced before ths fan
is placed in sarvice.
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AIRFOIL WHEELS

The airfoil wheels can be removed from the side of the fan
housing by removing the side panels. It is passible to remove
the fan wheel through the fan discharge opening.

The first step in the removal of the fan wheel is to remove the
inlet cone from the side of tha fan from which the wheel is to
be removed from the unit, If the wheel is to be remaved from
the fan discharge, one of the inlet cones must be remaovedfrom
the side of the housing since the cones nest inside the blower
wheel, See Figure 41. The remaining steps for removing the
~ assembly are the same as those provided in the instructions
for removing the forward curved fans.

FAN MOTOR

1. Shut off motor power.

2. Disconnect and tag power wires at motor terminals.

3. Loosen motor brace-to-mounting-rail attaching bolts.

4. Mark belt as to position. Remove and set aside belts.

5. Remova motor to motor bracket hold down bolts,

6. Remove motor pulley and set aside,

7. Remove motor.

8. Install new motor. Reassemble by reversing steps 1- 6. Be
sure to re install multiple behts in their original position. Use
a complete new set if required. Do not stretch belts over
sheaves. Review the sections on motor and sheave instal-
lation. Sheave alignment and belt tensioning discussed

previously.

8. Rsconnect motor leads and restore power. Check fan for
proper rotation as described in Start-Up. Check List.

FAN SHAFT BEARINGS

General

When removing and replacing the bearings, care should bs
1aken to ensure that the area where the bearings fit on the shaft
does not becomne scored or damaged. The shaft in this area
should ba thoroughly cleaned before the bearing is removed
and again before the new bearing is installed.

Mounting Details

1. Check the shaft - it should be straight, free of burrs and tull
size. Be sure the bearing is not seated on a wotn section of
shafting.

2. Make certain any set screws are not obstructing the bearing
bore.

YORK INTERNATIONAL
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FIG. 40 — FC FAN SHAFT AND WHEEL MARKING

WHEEL
/[

_ CLEARANCE
JL/
o
INLET
— CONE
L’W
" /
EQUAL SPACING ON BOTH
SIDES OF THE WHEEL

FIG. 41 — AIRFOIL INLET VANE AND CONE ASSEMBLY
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3. Align the bearing in its housing and slide the bearing into
position on shaft - never hammer the ends of the inner race.
If necessary, use a brass bar or pipe against the inner race
to drift bearing into place - never hit the housing as bearing
damage may resull, Make sure there is lubricant betwesn
the bearing outer ring and the housing.

4. Fasten the bearing housing to the unit mounting support
with hex head cap screws, washers, lockwashers and hex
nuts before securing the bearing to the shaft. This parmits
the bearing to align itself in position along the shaft and
eliminates any possibllity of cramping loads.

5. Rotate the shafl to make certain it turns freely.

6. Bearings may employ ane of several different methods to
lock the bearing to the shaft.

NOTE: Shaft should be free from burrs, If old shaft is used, be
sure a ball bearing is not seated on worn seclion and
shatft is not bent,

There are various degrees of self alignment In bearings of the
same manufacturer. The force required tor the self alignmant
of the bearings used in YORK manufactured units has bean
specified and is closely monitored at the factory. If it is
necessary to purchase a bearing locally, be sure it can be
worked around in the housing with a shor shait made of wood
or other soft material placed in the bearing.

Prior to installing the bearing on the shaft, it should be worked
around in the housing to make sure that self alignment will be
obtained where the bearing is installed. After the shait journal
has been inspected for cleanliness, metal chips or burrs, the
bearing is slipped, not forced, onto the shaft. Forcing the
bearing onto the shafl by the use of flange, pillow block, or
outer ring will damage the bearing internally. Force applied in
this way transmits the load to the inner race through the balls
in the bearing. Since the bearings are not designed for axial
loading, the sides of the races in which the balls turn can be
damaged. if the bearing cannot be made to slip onto the shaft
by pressing on the inner ring of the bearing, check the shaft {or
burss. Install the bearing so the part of the inner race which
receivas the locking collar or contains set screws is loward the
outside of the unit.

If the grease fittihg must be changed on bearings which utilize
a locking pin under the fitting, it is important to see thal the
locking pin is in place when the fitting is replaced. If an adapter
or grease fitting of improper size and length is used, the locking
pin may be sithertoo tight or loose and can affect the alignment
and relubrication of the bearing.

BEARING LOCKING DEVICES

Varicus types of locking devices are used to secure bearing(s)
to the fan shaft. Refer to the instructions packed with bearings
for special Information. Figure 42 is a typical bearing with a
setscrew type locking device. The various locking devices can
be classified under basic lypes: eccentric locking type,
concentric locking type, and skwezloc type,

LUBE
FITTING

LOCKING
SETSCREW

LOCK

FIG. 42 - BEARING WITH SETSCREW TYPE
LOCKING DEVICE

BALLE AND RACEWAY

SEAL ASSFMALY

RETESSED SAM ON
BELF-LOCKING COLLAR

OUTER RING

INHER NING

CAM ON INNER RING

FIG. 43 — BEARING WITH ECCENTRIC CAM

ECCENTRIC TYPE

An eccentric self-locking collar is tumed and driven with a
punch In the direction of shaft rotation to lock the bearing inner
ring to the shaft, This is typical of Fafnir, See Figure 43.

When the eccentric ccllar is engaged to the cam on the
bearing inner ring and turned in direction of rotation, it grips
the shaft with a pesitive binding action, The collar is then
lecked in place with the set screw provided in the collar,

The seli-locking collar is placed on the shaft with its cam
adjacent to the camn on the end of the bearing's wide inner ring.
In this position, with collar and bearing cams disengaged, the
collar's bore is concentric with that of the bearing's inner ring.

Ths wide inner ring is loose on the shaft. By turning the collar

in the direction of normal shaft rotation, the eccentric recessed
cam will drop over and engage with the corresponding cam
on the bearing inner, causing it to grip the shaft tightly with a
positive binding aclich. See Figure 44, Make sure the two
cams engage smoothly and the locking collar is down flat
against the shoulder of the inner ring. The wide inner ring is
now locked to the shaft. Using a punch or similar tcol in the



drillad hole of the collar, tap the tool lightly to lock the collar in
the dirsction of normal shift rotation.

As a final step, the set screw is tightened. Torque per Table
3, It exerts a wedging action to hold the collar always in the
engaged position , even under shock and reversing loads.

To disassemble, loosen the set screw and tap the collar in the

FORM 100.08-NOM1

Alternate Torquing Of Set Screws

Step 1 - Torque "A" 1o 1/2 recommended lorque.
Step 2 - Torque "B" to full minimum recommended value.
Step 3 - Torque "A" to full recommended value.

TABLE 3 - TORQUE FOR TIGHTENING SET SCREWS

direction opposite shaft rotation. HEX. | MIN. FECOMMENDED
sggéw SIZE TORQUE
NOTE: A lock pin is inserted through the lubrication fitting on DIA. kfﬂf;sss INCH FoOT
the"Sealmaster” bearing housing to prevent the = LBS. LBS. A
bearing from spinning in the housing. 14 8 | e6-85 | 65-72 B
516 | sm2 | 128-164 | 105-197
s 316 | 228-296 | 19.0-24.7
PILLOW BLOGK 76 | 2 | 348-452 | 280877
AL PHNG w2 | 1 | 504855 |420-546
BEARING PR 58 5416  [1104 - 1485/92.0 - 119.6
= g TABLE 4 - TORQUE FOR TIGHTENING
SKWEZLOC COLLAR SCREW
SET |HEX/TORJ  MIN. TORQUE
SCREW[ WRENCH | \vey | Foor
Sk e LBS. LES, CAP SCREW
#8-32
UNG-TA 1@ B3-T70 553-58
10-24
SELF-LOCKING UNG-3a| 964 gl Mg
corLAR 144 -20
UNG-3A e 162 - 180 |135-150
NOTE: Do Not apply excessive force 1o the bearmg 51618 14 380 - 400 |200-233
housing ipiliow block or Hlangel when instal- UNC-3A
ling the bearing an the shaft.
CONCENTRIC TYPE

SHAFT
ROTATION

BEARING HOUSING
SECURED TO BASE
BEFORE LOCKING
COLLAR

TURN LOCKING COLLAR IN
DIRECTION OF SHAFT ROTATION
TO SECURE SHAFT TO BEARING

FIG. 44 - ECCENTRIC CAM LOCKING COLLAR
BEARING INSTALLATION

YORK INTERNATIONAL

There are several methods used to lock concentric type
bearing locking devices to the shaft,

Set Screw Locking

The simplest method utilized Is a bearing inner race with set
screws. Another type has separate lock ring with set screw.
The set scraws lock the ring and bearing inner race to the
shafl. See Figure 45.

Tighten set screws securely onto the shaft. See Table 3 for
torque values.

Skwezloc Locking

The optional SKWEZLOC locking unit is assembled on the
shaft. Then, slide the collar into position on the extended end
of the inner race seating it squarely agains! the shoulder,
Tighten the capscrew ta the torque indicated in Table 4. Do
not exceed the indicated torgue value. Refer to Figure 46.

CAUTION: After proper instalfation of the bearing(s), run the
unit for 10 to 15 minutes, Shut the unlt down and
lock it out Check for proper engagement of
locking coliar and tighiness of set scraw(s).
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FIG. 45 - CONCENTRIC TYPE BEARING

LOCK ——
RMNO

FIG. 46 — CONCENTRIC TYPE SKWEZLOC COLLAR

COILS

The coils are {astenead at the lop and bottom of the end sheets
with bolts, nuts, and lock washers, In some configurations, the
end sheets are also bolted to supporting channels. Access to
the coils is obtained by removing the connecting piping from
the coll and the panals at @ach end of the coil. In cases where
two cails are stacked, ona on top of the other, the coils can be
removed as 2 single unit or individually. If removed as a single
uni, provisions should be accessible for handling the heavier
weight and the large size.

To determine if a coll has right or left hand conneclions, face
the unit from the return air inlet section as shown in Figure 47,

For zll direct expansion colls it is necessary that the refrigerant
bs handled in accordance with the Clean Air Act directives and

contained. To do this, follow the instructions with the
condensing unit according to Federal and Local requirements,

Inspect the colls for cleanliness. If necessary, hose the coils
down with a low pressure water hose or low pressure air.

WARNING: In no case should the piping joinis be heated for
unswealing while refrigarant is within the coil,
Dangerous pressures and gases can result.

CONDENSATE PAN AND DRAIN LINE

Check the drain pan and drain line periodically 1o see that
condensate water is being properly drained. Faulty water
drainage could cause sweating and dripping.

——
————
—
-_—
—

LEFT HAND (LH}
COIL CONNECTION

RETURN Alﬁ—/

RIGHT HAND (RH)
COlL CONNECTION

QUTSIDE
AR

DRIVE HAND
AND COIL HAND
DETERMINED BY
FACING THE
INLET SECTION.

INLET
SECTION

FIG. 47 - DETERMINING LEFT OR RIGHT HAND COIL CONNECTIONS / DRIVE SIDE
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Check condensate drain pans for algae every three menths.
if algas growth is found, consult a water treatment speciaiist
for proper chernical treatment.

VIBRATION LEVELS

Should excessive vibration develop, check the following
possibilities: (1) Build-up of dirt or foreign matter on wheel; {2)
Bolts on bearings, housings or driver loose; {3) V-belt drives
improperly aligned, belts must have proper tension, sheaves
must be balanced; (4) Check bearing locking collars for
tightness; {5) Check wheel set screws; (6) Foreign matter
" entered fan causing damage to wheel, shaft or bearings. (7)
Vibration may be coming from a source cther than the fan.
stop the fan and determine if the vibration still exists,
Disconnect the driver motor from the fan and operate it or by
itself to determine if it produces vibration.

FILTERS
INSERTING FILTERS

1. Check guanitity and size of fiiters. Refer to Table 5, 6, 7
and 8.

YORK INYERNATIONAL

FORM 100.09-NOM1

. Checkthatthe gasketing inthe bag fiter channelis in place.

n

3. Always Ioad fiters from bottom row to top.

4. On bagtiters, leave paper banding in place until filters are
installed; then remove. Installfillers so that foam gasket on
fiker frame is perpendicular to filter rack.

NOTE: On unit sizes 105, 120, 150, and 170 the bottom row
of bag filters could be instalfed with the pleats
horizontally.

5. Prefilters are to be installed on upstream side of bag filters.

Airflow arrows must point downstream (in direction of air-
flow}.

MAINTENANCE AND REPLACEMENT

Filters should be replaced when the pressure drop, measured
by a manometer, reaches the prescribed limits for the
installation.
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TABLE 5 - FLAT FILTER SIZES AND QUANTITIES

e - - —_— UN]T SIZE ——— e e e e — R —
as 60 _ 80 105 | 120 | 150 | 170 | 215 250 | 305 | 360 | 400 | 500 | 580 | 660 , 80D | 1000
Area{sq.ft) | 40 | 60 80 . 111 | 133 | 167 | 178 | 222 | 240 | 820 | 400 | 417 | 500 | 600 | 660 | B27 | 10R8
12" x 24" 1 L L i | a | 3
16" x 20" —_ 1.8 '8
Fl!ler 16" x 25" ) 4 & 1
Size 20" x 20" . i 8 L 15 I O R A ] 14
24" x 20" ! i 12 R R 5 | 2
24" x 24" 1 A 2 ; § | 8 | 15 15 15
NOTES:
1. See'the filter configurations below for specific filter arrangements. SIZE 580
2. Flat filters are side-loaded.
3. Open return filters are front-loaded. 24
@ INDICATES BLOCKOFF 2
SIZE 35 SIZE 60 SIZE 250 24
2 L] 24 24 24 24 24 11
24 12 24 SIZE 660
24 ]
SIZE 80 24
24 24 24
24
SIZE 305 24
24 24
24
SIZE 105 24
18 24 24 4 24 24 24 12
18 24 24 24 24 SIZE 800
6 2 4 24 24 24 8
2% (44 SIZE 360 7 o
20 2 f
SIZE 120 2 % Z
"%
L
20
18
20 20 20 20 4
SIZF 150 24 24 4 4
1] SIZE 400 FL
" o 24 24 24 24 24 12
25 25 25 SIZE 1000
20
8IZE 170 20
10 »
20
" 2 20 0 20 20
P 70 20 20 SIZE 500 24
SIZE 218 ’“
b7
2n Pl
24
20 2
0 20 20 0 24 4 24 4 20 20 20 20 20 20 20
LDo2953
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TABLE 6 — ANGLE FILTER SIZES AND QUANTITIES

FORM 100.05-NOM1

. UNIT SIZE . . ~
35 60 80 105 | 120 | 150 | 170 | 215 | 250 | 305 | 360 | 400 : 500 | 580 660 | 800 | 1000
__Area(sq. ft.) 44 | 89 [ 111 | 156 | 167 | 219 | 222 | 29.2 | 356 | 422 | 500 | 556 | 667 | 800 880 1333 | 140.0
12" x24" [ __ . SN O S
18" x20" | 2 4 2 | = 18 4 L - 1
Fllter | 16" x 25" 8 12 B
Size | 20" x 20" 4 4 | 8 6 8 s 24 ) 48
20" x 24" i o . | ' )
20" x 25" : [ 2 N 8 | 18 ‘
24" x 24" : 20 20 | :
NOTES:
1. See the filter configurations below for specific filter arrangements.
2. Angle & filter / mixing box filters are side-loading,
SIZE 305 SIZE 660
INDICATES BLOCKOFF © % %
% 24 ]
y ]
SIZE 35 SIZE 60 " 7 7
P [~ |1 " 7 24 1
6] [ Yy
70 ~f ] . / ’
16 ? 4 18 4 1]
4 20 f ; “ 24 7
6 20 8 H 25 %5 2| 20 8 Y
3518 16 35 %
SIZE 80 SIZE 105 SIZE 360 24 ’
’ [/ / ) 2
&l 7 ! &l 7 g 24 24 24 24 24 1255
. A r.
’ 7 f / SIZE 800
2P ] > ! 7 é >
5 20 20 5 8 20 20 a 7 2 %
20
SIZE 120 % Z %
s
20 4 20 [ 2 7 7
¢ , Z % %
55 20 20 25 25 55
: SIZE 400 ; 1
4 20 20 4 20/// %
SIZE 150 2/ f 7 7
/ s 20 7
£ g 2 [ Z é %
4 ’ /] / 7,
v # / 20
- ¢ o’ / 7 %
F.
1 20 20 20 5 7 20 [A 7
/ / % %
SIZE 170 2 4 x/ //
55 25 25 25 25 55 20
26 / é 4
4 SIZE 500 8 20 20 20 20 2 2 9
20 ' " r
’ '
20 20 20 20 4 ‘ SIZE 1000
SIZE 215 > 2 %
1 /
1 14
20 11
25 4 [4 24 &
. : [
] 20 14
% 4 : . 24 4
L/ 2t 0 20 20 W M 4 v
16 18 16 18 20 5
S1ZE 250 SIZE 580 24 [
i 5
18 ’ A !
24 '
18 j‘ ’ » : %
7
18] y 24 5
1 1
bt/ ¥ u ’ 20 2 W N0 W W 2205
4520 20 W 20 45 ;
24 1 LDo2a54
YORK INTERNATIONAL 24 24 24 24 24 3 a1



TABLE 7 - BAG FILTER / RIGID FILTER SIZES AND QUANTITIES

UNIT 8IZE
35 g0 80 | 105 | 120 | 150 | 170 | 215 | 250 | 305 | 260 | 400 | 500 | 560 | 560 | 800 | 1000
Area (sq. i) 40| 6.0 | 8.0 [ 120]1123116.0 | 1711222240 320|402 | 41.7 | 50.0| 600 | 66.0 | 82.7 | t08.8
12" x 247 1 2 2 3 3 3 3
Fitter 20" x 20" 3 4 a8 16 14
Size 24" x 20" 2 3 12 15 5 21
24" x 24" 1 1 2 6 8 15 15 15
NOTES: 1. Filter sizes are dimensioned widih by height (W x H). Example: Filter size 12 x 24 = 12" wida by 24" high flfter.
2. Sea the fillar configurations below lor specilic fitter arrangemants.
3. Baq. nlgid & pre-filer filters are all side-loating.
SIZE 580
24
//// INDICATES BLOCKOFF
Bag & Rigid Fillers with a pre-fitter require 2 sets of Blockofts.
One set for the Pre-fiter Track & one for the Final Filter Track. 24
SI2E 35 SIZE 60 SIZE 251 2
24 24 24
2 b1 4 2 24
24 12 24 SIZE 660
24
SIZE 80 24
2 4 24
# SIZE 305
24
4 24
b1
SIZE 105 24
24
[ b | 24 24 2 24 12
SIZE 8O0
12 “u u o x ] 24 24 24 M4 24 8
SIZE 380 7
24 24 2 é ?
SIZE 120
20 20 20 » '4 Z
2
20 20 4
12 Y l
e 4 6 2 24
SIZE 150 24 11 24 24
SIZE 400 24
20
12 bl 24 Py 1) 24 24 2
SIZE 1000
24 24 24 »
SIZE 170 ®
0 20 20 20 20
0
2 20 o 20 20 20
12 | | Z SI2E 500 2
4 24 2 24 4
SIZE 215 20
74
20 0
11
29 20
3] 20 20 20 11 24 24 2 24 20 0 20 20 20 20 20
1.DD2B5S
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TABLE 8 — HEPA FILTER SIZES AND QUANTITIES PER UNIT SIZE

FORM 100.05-NOM1

UNIT SIZE DL e
35 650 80 105 120 . 150 170 215 | 250 305 360 40D 50D | 580 660 i BOD I—IOOO
Area (sq. 1t.) 49 6.2 75 | 100 | 125 | 150 | 18.0 | 211 | 260 | 900 | 375 | 400 - 498 | 617 . 682 i 813 i___sq.a_
Max CFM 2,000 | 3125 | 3,750 | 5,000 | 6,250 | 7,500 | 9,000 | 10,563 |13,000| 15,000 | 18.750 | 20,000 | 24,938 | 30,875 | 34,125 40,888 49 500
24" x 24" ] 3__ __2__ ) 4 2_ 2 8 - B . j&
2"xq12"( | L . - e
12" x 24" ] e 3
Filter 1o X247 2 . 1. —+
Size 15°%30° L | . __ 1 3 P
24" ¥ 30" ) ‘_I_\__ 2 |3} 6,, 4 _6_____.2_
12" x 30" R
20" ¥ 24" 1 2 I 8. ! 4
}_30“ xag" | 1 2 8 T B B |
30" x 12 1
NOTES:
1. See the filer configurations below far specific filter arrangements.
2. For further details, see the HEPA, filter IOM enclosed with unit. SIZE 580
7l
SIZE 35 SIZE 80 SIZE 250
24 30 24 24
24
30 24
10
SIZE 80
24 ] ')
i 24 an 0 a0
SIZE 305 SIZE 880
4 12 24 24
SIZE 105
4 24
30 30 20 0
30
2 =2 SIZE 380
SIZE 120 30 24 24 24 24 a0
SIZE 800
30
" 15
30 30 24
a0 a0 30
SIZE 150
SLZE 400 24
2
30
4 24 24 x
SIZE 170 10 24 24 24 24 a0
. SIZE 800
24 P 24 24
12
u 912E 500
24
b 24 24 15
24
SIZE 215 u
5
2 24
24 i
24 o ¥ 30 bl
+l 24 30
L002956 24 T 24 LN 10
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TABLE 9 — CARBON FILTER SIZES AND QUANTITIES PER UNIT SIZE

UNIT SIZE
a5 60 80 | 105 | 120 | 150 | 170 | 215 | 250 | 305 | 360 | 400 | 500 | 580 | 660 | 800 | 1000
AREA (sq.it.) 16 24 32 40 50 60 72 84 o8 128 | 144 | 162 | 200 | 240 | 264 | 330 | 432
24" x 24" 4 4 8 10 10 15 18 18 21 32 36 36 50 60 60 75 108
24" x 12" 4 5 6 7 9 12 15
NOTES: 1. Ses the fitter configurations below for specific filter arrangements.
2. Carbon fifters are side lcading.
SI2E 35 SIZE 60 SIZE 80 SIZE 105 SIZE 120 SI1ZE 150 SIZE 110
24 [ 2 74 24 1 24 [ 24 24 Y
24 9 24 24 b 4 2 % 24 % 2 4
24 [ ] 24 24 1 24 [ 24 24 [
24 [ 24 24 24 4 24 [ 24 24 4
24 8 2412 2 24 242 24 [ 24 4 4 v/ 24 I
VAR VAR VAR
24 248 24 24 128 24 24 74 g 24 7
VAR VAR VAR
24 24 24 8
VAR
SIZE 215 SIZE 250 SIZE 305 SIZE 380 SIZE 400
2 i 2 ’ 24 2 ’ 24 1
4 11 i 1 ]
L 24 1 24 24 [1 24 4
2 / H ' 24 E 24 / 24 ’
u ! u / 2 M / 2 /
24 ’ 24 ‘ 24 24 / 24 ’
24 / 2 24 i 24 ’ 24 ’
24 24 24125 /1 H
VAR “ e 24 [} 24 4
24 24 24125 24 24 [ 24 [1
VAR
24 24 24 24 5 24 ’ 24 ‘
VAR
24 24 24 24 % 24 24 24 24 425
VAR VAR
7 SIZE 1000
ﬁ INDICATES BLOCKOFF 2
24
SIZE 800 21
24 4 24
| ‘7]
SIZE 580 SIZE 660 24 ST
24 /T 1 24 P 2
]
SI2E 500 2 ‘T ] = 2
: e
4 24 H 24 24 i 24
2 i :
24 T v ‘-l
24 E 24 g u b2} ‘i
u 24 ' 24 2
4 / 24 ! 24 24 2
11
2 ' 24 24 24 /T
z 2 H = 4 2
2 1 i i
' 24 H 2 24 24
24 . 2 24 1
2 { b1 é 2] 24 | 2

24 24 4 M 24 5

VAR

24 24 24 24 24 5
VAR

24 24 24 24 24125
VAR

24 24 24 24 24 125
VAR

4 24 M4 4 24 H 2
VAR

LDO2513



FACTORY PACKAGED CONTROLS

Refer to the Introduction Section of the manual if your unit is
equipped with Factery Packaged Controls. Also refer te Form
450.11-NO1 for installation and startup instructions.

NCTE: Fieid provided controls are installad and warranted by

others. (Refer to the YORK Sales order to determine
if the controls were pravided by YORK).

ELECTRIC HEATERS

At least once a year at start of operating season or whenever
unit is serviced, check field and factory-made alectrical
connections for lightness,

1. Check tightness of all electrical connactions.

2. Remave heater circuit fusas and clean holders,

3. Turn on power to activate transformer.

4. Start-up unit fans. Check airflow and switches. Refer to
base unit instructions as required.

5. Set thermostats so that heater contactors will operate,

6. Shut off unit power,

7. Reinstall fuses. Be sure fuses are tight in holders.

8. Turn on unit powsr and heater power,

CAUTION: Elsctric shock hazard. Disconnect power before
entering or servicing unil. More than one

disconnect switch may be required to deenergize
the equipmant.

YORK INTERNATIONAL

FORM 100.08-NOM1

FREEZE PROTECTION

All chillad water, hot water and steam colls can he damaged
during freezing weather. Precautionary measures must be
taken ta pravent freezing such as:

1. For all year aperation, ethylene glycol and other antifreeze
solutions must be circulated.

During wintar aperation and shutdowns such as power
failure, night shutdown and weekend shutdown, the con-
trols must be installed so the valves will go to the full heat
position, and all fresh air dampers tathe full closed position.
The water circulation pumps must keep circulating water
through the coils and/ or auxiliary heat must be maintained
inside the unit cabinet.

2. Draining each coil and refating piping such as traps and
making sure that all low arsas also drain.

3. After draining, flush coils with an antifreeze solution such
as ethylene glycol. A solution of 50% ethylene glycel and
50% water will protect from freezing to approximately 35°F
below zero at sea level.

WINTERIZING DRAIN TRAPS

During the winter menths when the cooling system is turned
off and the unit is exposedto freezing canditions, an antifreeze
solution should ba poursad in the condensate drain trap to
pravent freezing and possible damage. The condensate drain
trap may also be drained.
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SERVICE

TROUBLESHOOTING

An HYAC air system includes the air handling unit and the
entire air circuitry through which the air flows. Included in the
system are such components as duct work, fittings, branch
ducl, dampers, heat exchangers, filters, coils, elbows,
registers, grilles, and other items through which air flows or
which offer obstruction fo air flow,

While differences in temperature and humidity may cause air
moverment, it may be considered very slight in comparison to
the positive circulation required in an air conditioning system.
To accomplish this air movement, a fan has two functions to
periorm.

1. To praduce sufficient pressure or head to accelerate the
mass of air from a state of rest to the required velocity, and

2. To produce sufficient pressure to overcome any resis-
tances to the flow of air.

The determination of these pressures is a very important part
of troubleshocting an air conditioning system. The generally
accepted standard instrument for measuring these unit
pressures is the Pitot Tube. See Figure 48. The Pitot Tube is
used in conjunction with an Inclined Manometer, Magnehelic
Gauge, or a Tube Manometer.

When the Pitot Tube is used in conjunction with these
instruments, ana is able to read velocily pressure (Vp}, static
pressure (Sp), and total pressure (Tp) within the system.

PITOT TUBE

The pitot consists of an impact tube within a larger static tube.
When the impact tubs is pointed directly inte the air stream,
the small static pressure holes are perpendicular {o the air
stream and are not affecled by air velocity.

To read velocity pressure, the iolal pressure tap at the end of
the pitot tube is connecled to one leg of a manometer and the
static pressure tap at the other leg of the manometer. Refer to
Figure 49,

INCLINED MANOMETER

This instrument, also known as a draft gauge, is a simple,
foolpraot device, which responds directly to the air pressure
exartad against it {transmitted from the Pitat tube), and reads
directly in inches of water. Ranges for these instruments vary,
an the technician should have one or more instruments to
cover the range of ¢ to 8 inches of water, Refer to Figure 50.

MAGNEHELIC PRESSURE GAUGE

"Magnehelic" is not a generic term but is registered by Dwyer
Instrument Company. The magnehelic gauge is a
diaphragm-operated gauge that has several advantages over
a liquid manometer: (1} it need not be leveled to 0 and can be
used easily on a ladder or unlevel surtace. (2) When hooked
up to the Pitot tube it need not be purged of air bubbles as the
liquid mancmeter may. (3} There is less chance of parallax
error in reading the dial face. (4} ltis easily transported without
the chance of loosing the liquid charge. Unless exireme
accuracy is required, this instrument may replace the
manometer for average air conditioning work. and like the
manemeter, is available in a variety of ranges. The dial is only
4 inches in diameter and therefore has a limiled scale: several
instruments are required to cover tha normal ranges encountered
in average air conditioning jobs. Refer to Figure 51.

TOTAL PRESSURE — s

STATIC PRESSURE .._1.--m

STATIC TUBE
IMPACT TUBE

0.02" DIA. HOLES DRILLED
THRL OUTSIDE TUBE
INTO ANNULAR SPACE

J,_ 8 x"D" " e— & x "D"
i i
S — ERIE )
77
SOLDER

FIG. 48 - CONSTRUCTION OF PITOT TUBE

AG

s

$ :D q DUCT

PITCT TUBE

STATIC
PRESSURE

VELOCITY

PRESSURE PRESSURE

FIG. 49 - PITOT TUBE CONSTRUCTION
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FiG. 50 — INCLINED MANOMETER )

FORM 100,05-NOM1

FIG. 51 — MAGNAHELIC PRESSURE GAUGE

"U' TUBE MANOMETER

Pressure is defined as force per unil area - and the best way
to measure air pressure is 1o balance a column of liquid of
known weight againstthe air pressure and measure the height
of liquid columns so balanced. The units of measure
commeonly used are, inches of marcury (in, Hg), using mercury
as the fluid and inches of water (in. WG) using water or oll as
the fluid,

Instruments employing this principle are called manometers,
The simplest form is the baslc and well known U-iube
manometers. See Figure 52. This device Indicates the
diiference betwsen lwo pressures or between a single
pressure and atmosphere, when one side is open to
atmosphere.

If a U-tube is filled to the halfway point with water and air
pressure Is exerted on one of the columns, the fluid will be
displaced, Thus cne lag of water column will tise and the other
falls. The difference in height "h" which is the sum of the
readings above and below the halfway point, indicated the
pressure in inches of water column.

The U-tube manometer is a primary standard becauss the
differance in height between the two columns is always a true
indication of the pressure regardless of variations in the
Internal diameter of the (ubing.

The Dwyer Siack Tube Manometers are as accurate as the
finest laboratory "U" gauges and they are made to roll up
compactly for easy canying and to withstand rough usage. For
use cn all YORK air units, the manometers should cover at
lsast a 16 inch range. See Figure 53.

DUCT PRESSURES AND HOW THEY WORK

Velocity - When air moves at a given velocity in a duct It
creates a pressure corresponding to the velocity; this s a
measure of the kinetic energy in the fluid and it is known as
the velocity pressure (Vp). Vslocity pressure is always exerted
in the direction of air flow. The relationship between the
velocily and the velocity pressure may be expréessed by the
following formulas:

o= (z066)’

V = 4005 WE

It is therefore a simple matter to determine the velocity (fpm)
of an air stream of the Vp can be measured. For example, if
a Pitot tube manometer hook-up reads 0.250 in. water, we
substitute for the above equalion:

4005 V0250 = 2002 fpm

FiG. 52 —“U" TUBE MANOMETERS
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Static Pressure - 'ndependent of its velocity, air, when
confined within an enclosure such as a duct or tank, will exert
itself perpandicularly to the walis of the enclesure. This is the
compressive pressure existing in a fluid, and it is known as the
static pressure (Sp). Unlike velocity pressure which is always
positive, static prassure when it is above atmospheric
pressure will be positive but when below atmospheric
pressure it will be negative, The discharge side of afan in a
supply system will read a positive pressurs, the inlet side of
the fan in an exhaust system will read a negative or minus
pressure.

Total Pressure - Static pressure is exerted whether air is at
rest or in motien. The algebraic sum of static pressure and
velocity pressure gives the total pressure (Tp). Therefare:

Vp:TP'Sp

The manometer does not sense the actual velocity pressure
directly but by using the Pitot tube hook-up with the static
opening connected to the low pressure side of the gage, and
the total pressure opening connectedtathe high pressure side
of the gage, the manometer will read the difference between
the two, or the velocity pressure.

Velocity pressure and static pressure change in the duct work
with every change in the duct configuration, but the total
pressure, on the other hand, remains constant. Hence, as the
velocity pressure decreases, the static pressure increases
and vice versa, because the static pressure is always the
difference betwean total pressure and the velocity pressure.
It should be remembered, however, that in an actual duct
systemn, the internal friction will cause a loss of total pressure.

The stalic pressurs in an exhaust system is always below
atmosphetic pressure, and it is customary among ventilation
engineers 1o omit the minus sign affecting the static (gage
pressure). These men know, of course, that the total pressure
is higher than the static pressure by the amount of the velocity
pressure.

Whaen the unit is designed for connection ta a duct system and
the installing contractor assembies ducts, elbows, registers,
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grilles, etc, to the outlet and / or inlet of the unit, the static
pressure drop through this external duct work is called
external static pressure. See Figure 54.

Fans selscted must be capable of maving the desired air flow
through the entire air moving system including the unit
{internal SP) and also the duct systermn (external SP).

Al a given flow rate the internal static pressure losses plus the
external static pressure losses equal the system static
pressure of the summation static pressure. These pressures
are of great importance when frobleshooting for causes of
reduced capacity, vibration and noise. Changss in the cross
secticnal area of a duct {contractions or enlargements) cause
changes in the velocity of the air flowing through the duct.

When the velocity -decreases, the velocity pressure also
decreases. Some of the velocity energy is lost as a resublt of
the design of the duct where the area changes. Some of the
velacity energy is convertsd info static pressure energy inthe
continuing duct work. This conversion of velocity energy to
static pressure is called static required:

When contacting YORK for assistance, the following infor-
mation will be required.
1. YORK Order No.
2. Job name (not contractor)
3. Unit Model No.
4. Customer's Unit tdentification
5. Design Data and Actual Data
A. Fan RPM
B. Unit 8P {Across Fanj
C. Unit CFM
D. Pressure Drop of Water Across Cooling Coil (PSIG)
E. Air Pressure Drop Across Cooling Coil (In, of Water)

F. Temperature Differential Across Cooling Coil
(Degrees F)

G. Motor Veltags

H. Motor Amperes

6. For Fan or Mator RPM (Use a Tachometer, Stroboscope
or Revolution Counter)

7. The Voltage and Amperes can be obtained by using a
separate metar or a clamp-on type AMP meter,

8. A sketch of the Duct Configuration wou!d assist us in trying
to resolve the prahlam,

8. The most important item is to provida a detailed sxplana-
tion of the probiem.

10. An crifice is the best method of measuring flow in piping.
This is also true in an air system and is the reason for step
5D.

For further assistance in troublesheoting the air unit, refer to
1he troubleshooting chart which follows:
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TROUBLE SHOOTING CHART

FCORM 100.09-NOM1

PROBLEM

POSSIBLE CAUSE —SOLUTIONS

DRIVE NOISE

Sheave(s) not tight on shaft{s) (motor or fan). Tighten sheave(s).

Belts hitting belt guard. Adjust or tighten belt guard mounts.

Belts loose. Adjust to proper tension. Belts should be checked wwice
during first days operation and periodically thersafter.

Belts too tight. Adjust to praper tension,

Belts are wrong cross section to fit sheaves. Install proper belts,

Belts not matched in length on multi-belt drive. Install matched belts.

Misaligned sheaves. Align sheaves properly.

Belts worn. Replace belts.

Motar, motor base or fan not securely anchored. Anchor loose
components as required.

Belts oily or dirty, Clean or replace belts,

BEARING NOISE

Defective beating. Repair or replace beating,

Bearing needs lubrication. Lubricate bearing as requi_r-;&._ ]

Bearing loose on bearing support. Tighten bearing support boits,

Bearing loose on shaft. Tighten bearing to shaft,

Bearing misaligned (check alignment binding.} Align properly.

Foreign matetial inside bearing. Disassemble, inspect and clean or
replace bearing as required.

Fretting corrosion between hearing inner race and shaft. Clean or
replace bearing as required.

HIGH VELOCITY AIR NOISE

Ductwork too small. Increase duct sizes to obtain proper air velocity.

Fan running too fast. Check for proper fan RPM.

Static pressure lower than expected. Reduce fan speed to obtain
desired flow rate.

Registers and grilles too small. Install correct registers and grilles as
required.

RATTLE OR WHISTLING NOISE IN AIR STREAM

Dampers obstructed. Remove obstruction.

Ditfusers cbstructed. Remove obstruction.

Loose dampers or splitters. Tighten as required.

Locse grilles. Tighten grilles as required.

Sharp slbow(s). Install slbowis) with larger turning radius.

Sudden expansion or contraction of ductwork. Install proper ductwork
transitions.

Turning vanes loose or not prapetly installed. Tighten and / or re-install
as required.

CFM LOWER THAN REQUIRED

Fan wheel installed backwards. Install in correct position.

Fan whesel rotating backwards. Reverse any two power leads to fan, to
change rotation.

Fan wheel not centered in inlet cones. Re-align fan to center of inlet
canes.

Fan speed too slow. Check for proper fan RPM.

Actual duct systam has moare resistance toflow than criginally designed.
Enlarge ductwork or removs restrictions to match design requirements.

Dampers closed and / or splitter rod disconnected. Open dampers and
connect splitter rod.

Registers closed. Open reqgisters.

YORK INTERNATIONAL
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PROBLEM

POSSIBLE CAUSE — SOLUTIONS

CFM LOWER THAN REQUIRED

Fire dampet(s) closed. Open fite damper(s}.
Insulating duct liner loose. Re-altach loose duct Ilner

Leaks in supply ducts caused by open seams or holes in ductwork
Repair seams and / or leaks in duct system.

Air filters dirty or clogged. Rermove clogging debris and / or clean fllters

Coils diny or clogged. Remove clogging debris and / of ¢lean coils,

Nat snough length of straight duct at fan outlet belore turn or restriction,
Increase length of straight duct at fan outlet or increase fan RPM to
offset performance loss. Note: Observa fan RPM limits per
manufacturers guidelines.

OCbstructions in fan dischargse duct. Remove obstructions.

CFM HIGHER THAN REQUIRED

Cwersized ductwork. Reduce duct sizes or decrease fan RFPM to obtain
desired flow. o

| Unit access door open. Close all unit access doors.

System not balanced properly. Balance system per demgn
specifications.

Registers or griles nat installed. Install all registers and grilles per
design specifications.

Unit_air filters not in place. Install air fiiters. )

MOTOR — HIGH CURRENT DRAW

Take ammeter readings on all three phases ot moter to verify accuracy
| of ammeter.

High line voitage. Consult power company Could possnbly reduce
voltage by using lower transformer tap. __

Motor overloaded. Reduce load or use larger HP motor.

Low line voltage. Consult power company. Could possibly increas;
voltage by using high transiormer tap.

MOTOR — UNBALANCED CURRENT DRAW

Unbalanced line voltage due to power supply, unbalanced electrical
systemn loading in building, high resistance connection or undersized
power supply lines. Carefully check voltage across each phase at the
motor terminals with a quality, properly callbrated voltmeter. If the
voltage per phase is more than 1% out of balance, the cutrent will be
out of balance by an even greater percentage. -

It in doubt as tc whether the problem is with the motor or incoming
power supply lines perform the following test. Rotate all three input
powaet lines to the motor by one position - i.s., move line #1 10 motor
lead #2, line #2 to motor lead #3 and lins #3 to motor lead #1. If the
unbalanced current draw pattern follows the input power lines the
problem is the powsr supply. Correct the voltage balance of the power
supply. If the unbalanced currant draw patiern follows the motor leads
the problem is a defective maotor, Replace molor.

MOTOR — EXCESSIVE VOLTAGE DROP

| Excessive starling or running load. Reduce |oad or install larger motor.

Inadequate powser suppiy. Consult power company.

Undersized power supply lines. Increase supply Iine_ﬂi;s.

High resistance conneclions. Eliminate poor conhections.

MOTOR — RUNS EXCESSIVELY HOT

Motor overloaded. Reduce icad or install larger mator.

Blocked ventilation. For ODP motors blow out internal ventilation
passages with air pressure and eliminate external interference to motor
ventilation. For TEFC motors clean sxternal ventilation system and
check motaor ventilation fan.

High ambient temperaturs over 40°C or 105°C. Reduce ambient
temperature or provide outside source or cooler air.

Unbalanced current draw, Balance supply voltage. Check motor leads
far tightness.

Moior single phase condltlon Eliminate smg'.e_phasmg problem
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PROBLEM

POSSIBLE CAUSE — SOLUTIONS

MOTOR — WILL NOT START

Motor single phase condition. Shut power off. Eliminate single phasing
condition. Chack motor leads for tightness.

Rotor or bearings locked or frozen. Shut power off, Check shaft for
freeness of operation. Replace baarings. Check overload relay sizing
and verify overload relays are in each of the 3 phases of the starter.

MOTOR — RUNS NOISY UNDER LOAD

Motor single phase condition. If motor cannot be restarted it is single
phased. Eliminate single phasing condition,

Motor single phase condition. Check overload relay sizing and verify
overload relays are in each of the 3 phases of the starter.

Mator shaft bearing damaged. Replace bearing.

MOTOR — LOAD SPEED CONSIDERABLY
BELOW NAMEPLATE SPEED

Motor overloaded. Reduce load or increase voltage.

Excessively low voltage. A reasonable ovetload or voltage drop will
reduce motor speed only 1 - 2%. A drop of any greater magnitude would
be questionable.

Inaccurats method of measuring RPM. Check metor using another RPM
measuring device or method.

MOTOR — EXCESSIVE VIBRATION

Motor mounting loose, Check meotor mounting and be sure it is tight and

| solid.

Load unbalanced. Disconnact bek and restart mator. If vibration stops,
the load is unbalanced. Balance the load.

Remove drive sheave and tape 1/2 key in shaft keyway and restart
motor. If vibraticn stops the sheave is unbalanced. Replace sheave,

If aftsr checking all cther options above and molor slill has excessive
vibration, the motor is unbalanced. Replace moter,

MOTOR — NOISY BEARINGS

Bearing preduces smooth mid-range hum. Normal fit, bearing is OK.

High whine. Internal fit of bearing too tight. Replace bearing and check
it.

Low rumble. Intarnal fit of bearing toc loose, Replace beating, check fit.

Rough clatter. Bearing destroyed. Replace bearing. Avoid mechanical
damage, axcessive greasing, wrong grease, sofid contaminants and
watar running into motar,

MOTOR — MECHANICAL NOISE

Detarmine if naise is fram motor ot fan, Isclate motor fromfan and check
differsnce in naise level,

Fan neise transmitted to maotor through drive. Reduce fan noise or
dampen noise transmission to motar.

Be sure fan vibration isolator shipping brackets are“ removedﬁstlll_a
place remove shipping brackets to allow vibration isolation of fan and
motar.

NO ELECTRIC HEAT

Manual reset thermal cutaut in electric heatar control circuit tripped.
Check reason for tripping and correct. Heset manual cutout switch.

Air flow switch interlock not closed. Check air flow sensing tube for
proper location in airstream and for possible damage. Repair or replace
air fiow switch and / or sensing tube as required.

Broken elsctric heating element. Replace elament.

Heat limiters blown. Replace heat limiters,

__Electric heater circuit fuses blown. Replacs fuses.

Defective electric heating circuit contactor. Repair or replace contactor
as reguired.

NQ HOT WATER OR STEAM HEAT

Defective hot water or steam valve actuator motor. Replace actuator
motor.

Braken control linkage from actuator to valve assembly. Repair or
replace actuator linkage.

Defective hot water or steam control valve, Replace valve.
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