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Introduction

The rooftop unit is a packaged unit which capacity ranges from 6hp to 42hp.

Figure A is an illustration of the unit
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Figure A

The configuration of the unit is a draw-through operation, whereby air is drawn through the indoor coil into the blower inlet
and discharged out.

The rooftop units have external static pressure range from 0.4 inch wg to 1.4 in wg depending on the unit size.
The rooftop units can discharge air and draw return air from the front or down. Details will be covered in Chapter 1.

Rooftop units are placed on rooftops where the roof is flat. Air supply ducts are used to channel air to multiple zones and
return air duct are used to return air to the unit. A branch-out duct from the air return duct is used for fresh air intake.
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Nomenclature
The nomenclature of the rooftop unit are as follows:

UATY280AMY 1
/ AN

A represents generation,

Represents rooftop Y represents heat pump

A 4

Unit Size 280

UAT/TY180AMY1 to UAT/TY320AMY1 consist of one compressor while UAT/TY450AMY1 to UATC/TYC12AMY1 consist
of two compressors. The two compressors’ units allow for part loading of 0-50-100%

Scope of Manual
This manual covers the application aspect of the roof top unit and must be use in conjunction with the technical manual.
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Chapter 1: Installation

In general there are several ways to install the roof top units. The roof tops units can be

1 cushioned by rubber pads and seated on a flat platform like concrete plinth or steel frame with air flow at the side or at
the bottom of the unit.

2 seated on isolator springs mounted on concrete or steel structures with air flow at the side or at the bottom of the unit.
The methods of installation depend on several factors like cost, space, unit weight, unit centre of gravity and unit vibration.

The air ducts can be channeled through openings at the side of walls or openings on the roof surface like shafts or curbs.
Refer Figure 1-1(a) to (d)

Return Air Duct

Roof Top Unit

Supply Air Duct

— i N N
\ Rubber damper/ Shaft/Curb

Figure 1-1(a)

Figure 1-1(a)
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Figure 1-1(d)

The first method of installation is the simplest and the cheapest. Roof top units are placed on a flat platform and cushioned
with rubber pad underneath. The rubber pad acts as vibration absorber. For details on rubber pads refer to Appendix 1. If
concrete slab are used as the platform, the concrete slab must have a footprint that is bigger than the unit to allow stability.
The height should be at least 50mm or 2” to allow sufficient height for drain pipe installation. Refer Figure 1-2(a) and (b)
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For units which require low vibration level, isolator springs are used. The springs can be seated on concrete or steel
structure mounted on the floor. Refer to Figure 1-3 for details.
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Figure 1-3

The down throw roof top units require ducting to be channeled downwards as shown in Figure 1-1(b)This method gives
better aesthetic as less duct work is seen on the roof top.

Guidelines for Duct Penetration of Roof

1. Roof shaft or curb is made to specified size (Refer Figure 1-4 for air supply and return flange dimension)

2. Join the connecting duct to the shaft or curb. Allow the connecting duct to extend between 3” to 4” below the top of the
curb (Refer Figure 1-5) Sealant like gasket is placed between the duct and curb, and mastic are applied on all the
joints to ensure water tight connection.

3. Curbs are furnished with wood nailer that provide a minimum 3-1/2” of nailing surface, mounted at the top of the curb,
to permit mechanical attachment of the flashing material. Counter-flashings are made to ensure no air leak between
connecting duct and curb. These counter-flashings are extended down over the base flashing to reduce the danger of
foot abuse.

Model Flange Supply Air Flange Return Air
Length x Width (mm) Length x Width (mm)
UATP/TYP180AMY1 540 x 230 668 x 412
UATP/TYP240/280/320AMY1 1020 x 230 1020 x 412
UATP/TYP450/560AMY1 1744 x 428 1744 x 428
UATP/TYP700/850AMY1 566 x 640 758 x 1302
UATPC/TYPC10/12AMY1 895 x 783 1642 x 660
Figure 1-4

I 7oamxn
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Duct Penetration of roof

Upper duct section
not continuous "
through roof

Sealant —.__

Wood nailer oo
nominal 2 x4 e

Flashing —

receiver Upper duct extends

3” to 4” below top

Lower duct ——._ of curb

section e

Counterflashing ——.

Curb

Base flashing

Roofing plies

Deck —

Figure 1-5

Spring Isolator
The spring isolator is selected based on the unit weight distribution at the four corners. The weights are calculated using
moment of force. Figure 1-6(a) to 1-6(f) shows the centre of gravity for each unit and the weight distribution at each corner

Front View Side View

| @ +H— @z | |

(Xo, (Xc, Yc) (Yo,

B Lop View c

F.igure 1-6(a)

Figure 1-6(b)
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Center of Gravity UAT180A UAT240A UAT280A UAT320A UAT450A
(mm) Xc 610.0 737.0 727.0 725.0 1012.0
Yc 467.0 465.0 470.0 470.0 555.0
Zc 870.0 810.0 830.0 835.0 871.0
Unit Dimension W 1100.0 1300.0 1300.0 1300.0 1990.0
(mm) H 1000.0 1000.0 1000.0 1000.0 1200.0
L 1530.0 1530.0 1530.0 1530.0 1670.0
Figure 1-6(c)
Center of Gravity UAT560A UAT700A UAT850A UATC10A UATC12A
(mm) Xc 1022.0 1035.0 1090.0 1831.0 1831.0
Yc 557.0 760.0 730.0 1170.0 1170.0
Zc 880.0 1455.0 1525.0 766.0 766.0
Unit Dimension W 1990.0 2200.0 2200.0 2250.0 2250.0
(mm) H 1200.0 1735.0 1735.0 1974.0 1974.0
L 1670.0 2800.0 2800.0 3100.0 3100.0
Figure 1-6(d)
4 Corner Weight UAT180A UAT240A UAT280A UAT320A UAT450A
Distribution A 70.6 98.7 102.3 107.7 161.8
(kq) B 56.7 754 80.7 854 156.4
C 93.0 1111 121.3 1294 176.4
D 4.7 84.8 95.6 102.6 170.5
Total 295.0 370.0 399.9 4251 665.1
Figure 1-6(e)
4 Corner Weight UAT560A UAT700A UAT850A UATC10A UATC12A
Distribution A 185.9 271.2 304.6 3145 314.5
(kg) B 176.0 305.2 310.2 340.7 340.7
C 207.0 293.4 364.3 453.5 453.5
D 196.1 330.2 371.0 491.3 491.3
Total 765.0 1200.0 1350.1 1600.0 1600.0

Figure 1-6(f)

11
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Let us consider the following equation, whereas:
L 02T T oG Equation 1-1

F= weight distribution at each edge in kgms'2

m= mass distribution at each edge in kg

g= gravitational constant in ms2

k= stiffness of spring kgs™

x= vertical displacement of spring / static deflection in m

Isolation is the amount of vibration energy prevented from being transmitted through the isolator. Isolators are usually
specified by their static deflection x. Coil spring isolators are available in up to 3” static deflection. If more flexibility is
needed, air springs are used. The normal isolation required are between 80% to 90%. For more critical application,
isolation can go above 90%

The natural frequency of the system (assuming a single degree of freedom) can be calculated by:

le\/le kgzl\ﬁzglgf 2 Equation 1-2(a)
" 2n\m 2n\VF 2mn\x X

When a system is excited at its natural frequency, the system will be in resonance and the disturbance forces will be
amplified rather than reduced. It is important that the right isolator be selected in order that the natural frequency be
excited as little as possible. As a general guide, the natural frequency of the isolator must be 40% or less of the system
natural frequency to avoid resonance. In other word, the natural frequency of the spring determines the efficiency of the
isolator. Effective isolators have a low natural frequency.

Relations between the natural frequency of the system, f,, and the disturbing frequency f4 are as follows:

when 'ffflﬁ \/5 B = =T o o] 1 o= o g o o7 N Equation 1-3(a)
when ]f(d = \/5 ;T =1iS01ation DEGINS ....eeiiiiieii e Equation 1-3(b)
when Ja 2 \/5 N I T =T = [ T o =T 1 Equation 1-3(c)

n

Where T is the transmissibility of the system.

Transmissibility is the amount of vibration energy which is transmitted from the vibrating source to the surrounding

environment.
2
1+ 2 Ja o <
f C

T = N —— T e RS RRAAeesesRRRAeensRR R Equation 1-3(d)
l—f—"2 +(2fdocj
Jn fn CC

For negligible damping, T becomes

T = L Equation 1-3(e)

{1
1

When resonance occurs and T is at its max

1
Ty = - i i - lsi B i lC L B IE Equation 1-3(f)
CC

Disturbing frequency is the frequency of the motion which needs to be isolated. Disturbing frequency fy for rotating
equipment like fan motor and compressor is usually equal to the rotating speed of the equipment expressed in revolutions
per minute (RPM) or cycles per minute (CPM).
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In practical there is more than one disturbing frequency but only the lowest frequency will be taken into account. Once the
lowest frequency is isolated all the other higher frequencies will be isolated.
Rearrange Equation 1-3b we have,

fn = Q .................................................................................................................................................... Equation 1-4
V2
If f,, is exceeded, the isolation system will not perform properly and amplification occurs. Isolators with f,, lower than the
calculated value will provide isolation.

In order to determine the natural frequency that will provide the desired level of isolation, Equation 1-3e is used with a
condition that fy/f,, >1. This will give rise to.

Jo= T S PSPPSRSO Equation 1-5
I+—
T

Damping

The majority of isolators possess damping in varying degrees. Damping factor C/C,, for various materials is as shown in
Appendix 2.

Damping is advantageous when the mounted system is operating at or near its natural frequency because it helps to
reduce transmissibility.

. C
Damping Factor :F ......................................................................................................................... Equation 1-6

C

Shock

Shock is a motion in which there is a sharp, nearly sudden change in velocity.
Shock transmission is shock transmitted to the object subjected to the shock.
This is defined as

G V@) V()
T 386 61.4

Where V represents an instantaneous velocity shock. The dynamic linear deflection of an isolator under shock can be
determined by the following equation:

Vv
XD T Ao f7  eeeeeeasssseeeessssssreeeesssssreessiessseesiESsssEEESESSSSSEEEESSSSEESESSSSSEEEENNSSSSEESENSRSSEEESESSRSSEEEEESSSSSESEMEmsserreeEseses Equation 1-8

......................................................................................................................... Equation 1-7

13
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Example 1

A rooftop unit runs on a compressor driven by a 1080 rpm motor. This unit causes vibration disturbance to the floor on
which it is mounted. The weight of the unit is 400 pounds. There are four mounting points for the isolators. The required
isolation is 80%.

1 Calculate f, of isolator

F =400 pounds

Weight per mounting point = 400/4 = 100 pounds
Isolation required = 80%

Transmissibility = 100% - Isolation% = 100%-80% = 20%
Disturbing frequency fqy = 1080 rpm = 18 rps

2 Calculate static deflection x of isolator

Using Equation 1-5

fn = fd = 18 == 7.35 HZ
.
I+ 1+—
T 0.2
2 2
= 3'13 :73'132 =0.18 inch
£ 135
3 Calculate the damping factor C/C to limit transmissibility at resonance to 10
C 1 1

C. 2T 2(10)
4

Use Appendix 2 to determine the resilient media which could be used in the isolator selected to provide the C/C,

required.
From Appendix 2, the natural rubber or neoprene can be selected.

Example 2

UAT700A is required to be installed in a villa. The requirement for installation is to use isolators. The outdoor fan rpm is
850, the compressor rpm is 1500 while the indoor fan rpm is 800rpm. Select the types of isolators required.

From Figure 1-6(d), the weights at the four corners A, B, C and D are 271.2kg (600Ib), 305.2kg (673Ib), 293.4kg (646Ib)
and 330.2kg (728Ib).

The isolator efficiency for normal application is 80%. This gives us a transmissibility of 20%. The disturbing frequency fy is

800 rpm or 13.3Hz (the equipment with the lowest rpm is considered).

From Equation 1-5 and 1-2(a),

13.
Isolator Natural Frequency f, = Ja = 33 =55 Hz

\/l+1 \/1+1
T 0.2

From Appendix 3-5, RSM-1-156 can be selected.

Calculate the deflection caused by the four corners using Equation 1-1 and Appendix 3-5

For 600Ib the deflection is 0.67”, for 673Ib the deflection is 0.75”, for 646lb the deflection is 0.72” while for 728Ib the
deflection is 0.80”".

Calculate the isolator frequency at these points using Equation 1-2(a)

For 600Ib the frequency is 3.82Hz, for 673Ib the frequency is 3.61Hz, for 646lb the frequency is 3.69Hz while for 728Ib the
frequency is 3.5Hz. These isolator values fall below the minimum isolator frequency which is 5.5Hz. Therefore this isolator
can be used to isolate vibration caused by the roof top unit.
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Considerations for Selection of Vibration Isolator

5

Install the roof top unit as far as possible from vibration sources and on rigid foundation.

Size isolator to correct stiffness and considerations must be taken for shock loads and during system startup or
shutdown. Overloaded isolator may cause unit to transmit its vibration to the building structure and emit unnecessary
noise. Check to ensure that isolator size has been sized correctly by calculating the static deflection. This is done by
subtracting the loaded isolator height from the unloaded isolator height.

Isolator should be equally loaded and the roof top unit should be installed on level ground.

The diameter of the isolator spring should be greater than its compressed height and occupy a wide footprint for
stability.

Isolator should not be fully compressed and must not have any obstruction to its movement

For more details on vibration isolators refer to Appendix 3.

Installation of Vibration Isolator

1
2

Determine the position to install the vibration isolators. Refer to Appendix 4 for base mounting holes position.

Position the vibration isolators on a level surface. Mark the positions of the mounting holes on the isolator mounting
bracket. Drill a hole into the mark position and insert expansion bolt. Screw the threaded part of the bolt into the hole.
The bolt will begin to expand and grip the ground or concrete floor.

Tighten the nut to the mounting bracket. Refer to Figure 1-7

15
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4 After the roof top unit is mounted on the isolators, the unit can be leveled by adjusting the isolator bolt

Roof top ®

mounting base
/ Adjusting Bolt
[

Vibration

Isolator

Concrete structure

Expansion Bolts

Unit Lifting
Every roof top unit has a centre of gravity point. This point is as shown in Figure 1-6(c)-(d). Before lifting the unit, mark this

point on the unit top.
When the roof top unit is lifted and moved, attach ropes to the hoisting hangers (4pieces) provided on the top corners of

the unit. When the unit is lifted, the unit will shift to one side. To prevent this align the hook to the point marked on the unit
as close as possible.

I 7oaikin
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Be careful not to stand below or beside the unit during the unit lifting.

Hook (as directly aligned
over the center of gravity
as possible)

Figure 1-8: Method of balance and unit lifting.

Space Required Around Roof Top Unit

It is important to ensure that air surrounding the roof top is easily circulated. This will prevent the air-conditioning unit from
tripping owing to high discharge pressure. Besides that there must be sufficient working space for service personnel.

Figure 1-9(a) to 1-9(c) shows the minimum distance required between the roof top unit and barrier such as walls, awnings
and etc.

UATP/TYP/T/TY180/240/280/320A UATP/TYP/T/TY450/560A
r
bF » Condenser .|
wr = inlet Evaporator ; | (min clearance)
] | L Linlet
e S e
ey .
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i i MEARRERIN)
Electrical control [HERRRERAN| t
- [ circuit &ompressor |
Evaporator coll. g £ service o=
air filter service =| [] .
Evaporator = L _Condenser
| | coil. air filter = inlet
i service
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|
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B | Condenser outlet
= Condenser =
n T
= outlet i -
¥ T —
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} {
L |

Figure 1-9(a)
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UATP/TYP/T/TY700/850A + UATPC/TYPC/TC/TYC10/12A

R
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Figure 1-9(b)

UATP/TYP/T/TY700/850A + UATPC/TYPC/TC/TYC10/12A
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. —_
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- ' 1000
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8= 9 g “ ”
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100

L T
<% Condenser
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1000

Figure 1-9(c)
When locating the rooftop unit, it is important to consider the following:

a Do not install the duct facing an obstacle or obstruction. This will reduce the flow rate from the unit and reduce the unit
performance. This will also cause wastage of energy.

Duct positioning
free from

obstacle or
obstruction

| —

Figure 1-10
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Duct Construction

All roof top units supply and return air direction are summarized in Figure 1-11

Model Supply Air Return Air
UATP/TYP/T/TY180A Side Throw Side Throw
UATP/TYP/TITY240A to UATP/TYP/T/TY560A | Side Throw Convertible Side Throw Convertible
UATP/TYP/T/TY700A to UATP/TYP/T/TY850A | Side Throw Side Throw
UATP/TYPIT/TY700A to UATPCITYPCITC/TYC12A | Side Throw Side Throw

Note: Side Throw Convertible refers to unit that is factory installed for side throw supply and return air but when required

Figure 1-11

can be field converted to down throw. For details on conversion method refer to Figure 1-13

All rooftop units come with two metal flanges to be connected to supply and return air duct. The dimensions of these

flanges are as follows:

Rubber gasket is inserted between the duct and flange before riveting or screwing them together. A layer of duct tape or

mastic can be applied over the joint to cover any gaps in between.

Model Flange Supply Air Flange Return Air
Length x Width (mm) Length x Width (mm)
UATP/TYPIT/TY180A 540 x 230 668 x 412
UATP/TYPITITY240/280/320A 1020 x 230 1020 x 412
UATP/TYP/T/TY450/560A 1744 x 428 1744 x 428
UATP/TYP/T/TY700/850A 566 x 640 758 x 1302
UATPC/TYPC/TC/TYC10/12A 895 x 783 1642 x 660
Figure 1-12

19
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STEP 3
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f Re-install
supply air cover
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Figure 1-13:Detail Steps of Conversion from Side Throw to Down Throw
In general ducts are divided into low pressure and high pressure. All rooftop unit require low pressure ducts (< 2.0 inch

H,0)
Two types of duct are commonly used:

a square / rectangular duct

b round duct
Duct are usually made from galvanized sheet steel and insulated with fiberglass.
The ducts are divided to air supply and air return.

As a general guide, the following steel material is recommended to fabricate ducts for rooftop units:
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Duct Dimensions Material Gauge, galvanized steel
No Inch mm
Up to 24" 24 0.028 0.71
24" 10 30" 24 0.028 0.71
31" to 60” 22 0.034 0.86
61"t0 72" 20 0.040 1.02
Figure 1-14

The larger the duct the thicker is the material required to provide rigidity. If the duct is not rigid, it will swell and make
noises when the blower starts or stops.

The rooftop unit is connected to the duct via flexible canvas joint. This is to prevent any vibration from the blower startup to
be transmitted to the air ducts. Refer Figure 1-15. The canvas joint is made of a piece of canvas clamped at both sides
with flanges. These flanges are then screwed or riveted onto the unit and duct.

"””’,,,—-canvasfabﬁc

flange

Figure 1-15
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A filter slot is built into the air return duct. Typically a 2” aluminium filter mesh is used for this purpose. Refer Figure 1-16

Unit connection to
duct via canvas joint Filter slot

Figure 1-16: Air return filter slot and duct connection to unit with canvas

I 7oamxn
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Duct Sealing

Duct sealing is important to prevent air leak. Air leak causes infiltration of dust, humidity, and outdoor fumes and odours.
Thus good duct sealing can improve comfort by delivering the optimum air volume to the conditioned space. Besides
these, duct leaks up to 15% can cause approximately 50% additional energy to run the fan (Refer to Figure 1-17 for
details). This will incur higher operation cost for running the fan alone.

% of Duct Leakage Fan bhp Ratio
0 1.00
1 1.03
5 1.16
10 1.33
15 1.52
20 1.73
Figure 1-17

Note: Fan Brake Horsepower is proportional to the cube of the Airflow (Fan Law).

There are many ways to seal the air duct. One of the common ways to seal duct is to use metal compression strap and
mastic (adhesive).

Mastic is a rubbery, fibre-reinforced adhesive which is easily applied with a brush. It is suitable for small gap area, typically
less than V4" gap. For larger gaps more than %4” or joint that will be under stress, use mesh tape to reinforce the mastic.
Refer Figure 1-18(a).

Areas which need to be opened for service are sealed with gaskets. Two connecting ducts which are joined together are
also sealed using gasket. It is recommended to seal duct during duct installation as sealing work can be done easily.
Normally after a duct is installed, it is difficult to access inside the duct to do any sealing work.

Areas that need to be sealed include the following:
Duct connection to flanges

Duct connection through walls or cavity

Filter access panels

Knock-outs for wiring and other purposes

Duct T’'s, Y'sand L'’s

- 0 O O T o

Joints between sections

g Seams

For examples on mastic application refer to Figure 1-18(b) and (c).

Ensure that all working surface is clean from dirt or oil. Mastic used must be water based type which is easy to wash off
from hands. However it is difficult to be removed from clothing, carpet and furniture. When using mastic, protect all
surfaces below or near ducts with a drop cloth.
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I 7oamxn

25



| * Rooftops

Figure 1-18(b): Example of Duct Sealing with Mastic

Step 1

Roll back outer liner
insulation. Spread mastic
on duct.

Step 2

Slide inner liner over
connector and install
metal compression strap.

Step 3 ALY
Secure outer linder with e T
compression strap.

Figure 1-8(c): Example of Duct Sealing with Mastic and Metal Compression Strap.

Duct Joint and Reinforcement
Ducts are usually made in shorter sections which are then joined together to form the complete network. Several methods
may be used to join and reinforce these sections which are:

26

a
b

C

Adding a band iron around the duct
Diagonal angle reinforcement

Forming ribs on the duct

Join two angle flanges with bolts and nuts. Gaskets are used to ensure air tightness.

R

\

band iron rivetted onto duct

angle iron
rivetted onto
duct

ribs

Angle tack
welded or
rivited to

duct ——_ -

— Angle joint

. Bolted

Figure 1-19




| * Rooftops

For details of other types of joints refer to Appendix 5

Fittings
Several types of fittings are used as transitions to connect a rectangular duct to a round duct (or vice-versa) and to
connect rectangular duct of different sizes. Refer Appendix 6.

Duct Supports

As the ducts are made from metal, they are heavy and tend to sag. Thus supports are needed to prevent sagging.

Angle iron saddles can be installed at specific intervals to support the ducting. Hollow section or C-section bars can also
be used for this purpose. In general the intervals must be not more than 7 feet.

Refer Appendix 7 for more details.

Duct Insulation
After fully sealing return and supply duct, insulate all ducts. The most common type of insulation is fiberglass.

Fiberglass is available in either a flexible or rigid form and comes in a variety of densities and thicknesses. The flexible
type is sold in rolls while the rigid insulation comes in pre-formed boards. All duct insulation should have a foil or vinyl
facing on the exterior side to prevent moisture from being absorbed into the fiberglass.

The thickness of the fiberglass must be selected properly to prevent condensation. The methods for calculating the right
thickness of insulation are as follows:

1 Determine the dew point temperature of the most severe surrounding condition. e.gAn ambient air temperature, T =
27°C with a relative humidity of 50% the dew point temperature is 15.7°C

2 The air temperature inside the duct, T, is assumed to be 13°C. This yield a temperature difference across the
insulation as
dT=27-13=14°C
3 The type of insulation used is fiberglass. The thermal conductivity, kins is 0.03W/mK. The thermal conductivity of the
sheet metal, km is 44.6W/m.K while the surface convective heat transfer coefficient h is 5 W/m2K (for metallic surface

polished). The duct is made of metal with a thickness of xm=1mm while the fiberglass thickness x ins is 25.4mm. The
air film coefficient on the inside of the duct, finside is 8.29W/m2.K and outside of the duct, foutside is 34.0 W/m2.K

The overall thermal resistance R is calculated as follows:
R = (X/K)m *+ (X/Kins + Mfinside + 1foutside
R =(0.001/44.6) + (0.0254/0.03) + (1/8.29) + (1/34.0)

R = 0.997m2.K/W

The overall heat transfer coefficient U is calculated as follows:

U=1R
U = 1/0.997
U=1.0 Wm2K

The heat transfer equation gives us:

hA(Tg — Tamp) = - UAAT
where A = Heat transfer surface area and

Ts = Surface temperature
Rearranging the above equation, we have as follows:

Tg=-UdT/h + Tymp
Substituting these we have

To = - (1.0°14/5) + 27
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T, =24.2°C

The surface temperature is higher than the dew point temperature. Condensation will not occur.

Insulation

\ 4
A

A AT TRV RN

Metal duct

Tair = 13°C Tamb = 27°C

Ts surface temperature must
be greater than dew point
temperature to prevent

condensation Ts

Figure 1-20: Air Temperature Inside and Surrounding Duct

Now let’s consider duct that runs through a ceiling space with a temperature of 38°C and 85% RH. Using the above
method the suitable fiberglass thickness is at least 2 2 inch.
Refer Appendix 8 for details Thermal Resistance values

Insulating ducts

Insulating ducts
Lap insulation

Tune

Figure 1-21/ Method of Duct Insulation

When fiberglass is used on straight duct, be sure to overlap the insulation by about 3 inch. Reinforce the insulation every
2 feet with rust proof wire or polyethylene twine. Do not compress the insulation more than %" as this will reduce the
insulation property and could cause condensation.

Be sure to use a respirator mask to prevent the inhalation of dust or fiberglass.

Sometimes insulation is applied inside the duct surface. This is mainly for aesthetic purpose. Fiberglass materials are
usually used as insulation. The insulation sticks to the internal duct using adhesive glue or tabs. The tabs can be glued on
the duct itself or spot welded. Each tab has a sharp shaft like a nail to hold the insulation sheets. A washer is slided into
the tab and the end bended to secure the insulation. Refer Figure 1-22

washer

f end of tab
bent over \
........................ T

I insulation

tab glued
onto duct \
internal insulation material ductwork
Figure 1-22

Duct Coating

Under severe hot weather and rain, left alone the duct insulation will be subject to wear and tear. As such canvas typically
made of coarse cloth weighing 60 ounzes are wrapped around the duct to protect the duct insulation. Then another
protective coat is applied on the canvas to act as a vapour barrier.

For details refer to Appendix 9.
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Duct Terminal
Several types of equipment are available at the end of both the supply and return duct. These include various types of
diffusers and air registers, which can be installed on the ceiling, walls or floors.

To achieve the desirable comfort level in the conditioned space, the air velocity in the room should be between 25 to 50
fpm. This would mean that the air velocity leaving the diffusers or grilles should be 500 to 750 fpm (except for larger
applications where higher velocities are needed to reach further areas) However the higher the velocity the louder the
noise of air leaving the diffuser or grille. For residential area the velocity should be about 300 to 500 fpm.

Refer to Appendix 10 for various types of diffusers and air registers.

Types of duct system

In general for rooftop application there are three types of duct system namely

a Trunk and Branch System (Extended Plenum System)
This system consists of a main supply duct of one size which is connected to the rooftop unit. Smaller branch ducts are
connected to the main trunk. The trunk is limited to about 24 feet to ensure sufficient air flow into the branches.

b Trunk and Branch System (Reducing extended plenum system)
This system is similar to (a) but the trunk duct is reducing in size as branch ducts are added. It has an advantage of
savings in material cost and is able to maintain the same pressure from one end to the other. The design naturally
becomes more complex than (a)

¢ Plenum system
This system does not have a main duct. A small supply plenum is connected to the rooftop unit. Direct duct runs out
from this plenum. This is the most economical system.

System)

|<—24 ft MAX

Figure1-23(b): Trunk and Branch System (Reducing extended plenum system)

Figure 1-23(c): Plenum System

Economizer
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An economizer is an additional damper cabinet opening that draws air from outside air when outside air is cooler than the
temperature inside the building.
It reduces energy between 15-80% depending on the design of the economizer.

An economizer is sized to provide up to 100% of the supply air when outdoor air conditions are suitable for “free cooling”
capability as mentioned above.

However economizer is only suitable in dry climate countries. This is because outdoor air which is too humid cannot
produce comfort for the building occupants.

UATP/TYP/T/TY180A to UATPC/TYPV/TC/TYC12A does not have an economizer built-in the unit. However economizer
can be built in the return duct system. Refer Figure 1-24.Various types of sensor (labeled as M1 in Figure 1-24) can be
used to measure the outdoor air condition such as Enthalpy Sensor or Thermostat. Enthalpy Sensor method is more
energy saving and gives better comfort control (controls humidity) compared to thermostat. The sensor measures the
outdoor air humidity and/or dry bulb temperature and feedbacks to the controller (labeled as C1 in Figure 1-24).The
controller in return will control the economizer damper as well as the return air damper to open or close accordingly. This
is done via motorized dampers. A gravity damper is used to exhaust excess air from the system. It works in such a way
that when the return air damper begins to close, static is created causing some air to push the gravity damper and opens
it. This air is exhausted via the gravity damper and at the same time outside air is taken in via the economizer. The
settings on the enthalpy controller vary and are dependant on the application and outdoor air dry bulb temperature and
relative humidity. Another thermostat M2 is wired to the rooftop unit controller C2. This thermostat will sense the return air
dry bulb temperature.

Example

The controller C1 is set to 18+2°C and relative humidity of 50%°+10%. The roof top controller C2 is set to run Auto Mode
at 20°C (available with Sequential Controller only) Once the enthalpy sensor senses the outside air within the controller
setting range, the economizer damper will begin to open while the return air damper begins to close. This will continue
until the controller setting mentioned above is met. If the air temperature goes above the setting, the economizer damper
will close while the return air damper will open. The rooftop unit will then run in cooling mode. If the air temperature goes
below the setting range, the economizer damper will close while the return air damper will open. The rooftop unit will then
run in heating mode.

Gravity Damper I C1
NC o Economiser( p1 | c2
[ [ [ / [/ [ [/ / DM
7 777 7 777
S |
SN\ Return Air M2
< Damper
N~
Figure 1-24

Fresh Air Intake

Fresh air intake can be taken in via a branch-out duct from the air return duct. Typically the fresh air intake is 10— 15%. A
filter slot is built into the duct to ease maintenance. Normally a 4” aluminium filter mesh is used.
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Fresh air intake damper

Figure 1-25: Fresh air damper fastened to a branch-out duct of the air return side

Drain Pipe Installation

The condensate drain pipe must be installed properly to prevent water leakage at pipe joints and air leakages through the
drain pipe. Drain pipe are normally made from PVC and joined with contact adhesive. However in some instance Gl pipes
are used as they have the mechanical strength compared to PVC. The disadvantages of Gl is that they are more costly
and prone to rust and form deposits on the internal pipe surface. The rooftop unit comes with 1” drain pipe hole with
threaded end to allow for easy connection. A 1” PVC female socket adaptor is used to screw into the drain pipe hole.

Adhesive is used to attach a 1” PVC pipe into the adaptor. Refer Figure 1-26.

Screw in the adaptor to the
drain pipe; use PTFE white

Rooftop tape
j /\ Use contact adhesive

4
Va

N\ PVC pipe, 1"
drain pipe, 1" socket
with threaded end adaptor
Figure 1-26

The entire length of the drain pipe is insulated to prevent condensation forming on the drain pipe surfaces. This will
happen as the condensate water temperature is close to the evaporating temperature of the finned tube heat exchanger.
Normally closed cell elastomeric insulation material (e.g. Superlon, Armaflex) with a thickness of 3/8” is recommended.

I 7oamxn
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In hot weather area, the insulation material is wrapped with canvas and painted with a protective coat to prevent wear and
tear of the insulation. Refer Figure 1-27 for example of drain pipe installation.

The drain piping should have a drain trap.

A= 70 mm
B> 2C
C= 2XE.S.P

Drain trap The drain pipe
should extend
below this level.

Note: ESP= External Static Pressure
Drain trap for condensate

Figure1-27: Drain Trap Construction

When the roof top unit is running cooling mode, the condensate water from the evaporator coil will flow unto the drain pan.
This water need to be drained out to prevent the drain pan from overflowing. However the evaporator compartment
experienced negative static pressure as the fan draws air through the evaporator. The atmospheric pressure is greater
than the pressure in the compartment and will prevent the condensate water from flowing out of the drain pan. In order to
solve this problem, a drain trap is build.

The drain trap in the form of a U shape will cause condensate water to be trapped in it and prevent outside air from
stopping the water from flowing out of the drain pan.

Note that the trap loop must not be higher than the drain hole position on the unit else the condensate water will not flow
out. Refer Figure 1-28.

N =

Not correct

Figure 1-28

For horizontal straight length of the drainage pipe, it is recommended that the pipe inclination to be at least 1/100. Refer
Figure 1-29.
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Allow an inclination of 1/100 or more
for this drain pipe run.

[e.g. a drop of 1" for every 6 ft of
pipe length]

I_\ |T

drain trap

to nearest drain

Figure 1-29

Filters
Rooftop units have been designed to accommodate for filter element on the air return side.

UATP/TYP/T/TY180A to UATP/TYP/T/TY560A is supplied with saranet filter while UATP/TYP/T/TY700A to UATPC/
TYPC/TC/TYC12A has filter section made ready for insertion of 2 filter frame. The filter is field install.

The saranet filter is made from the synthetic fibers and it is usually black in colour. It is a low pressure drop filter with an
arrestance of about 53% at a velocity of 2.5m/s. The filter element is attached to a rectangular wire frame of size 622mm *
433mm. The frame is only 12.7mm (1/2” thick). The recommended filter is the Vilene PS/150. This type of filter is the
washable type.

For the field supplied filters it is recommended that the viledon type of filter or the aluminium mesh type of filter be used.
The viledon filter is made from synthetic fibers but it has a higher average arrestance value of 85%. It is recommended to
use AAF R29 filter. The aluminium mesh filter is made from aluminium sheets staggered in graduated mesh sizes. It has
an arrestance value of 80%. It is recommended to use AFS-Alu mesh filter. For more details refer Appendix 11.

Refer to Technical Manual for number of filters required for each model.

Filter Performance

Filters performance are classified in terms of efficiency and arrestance. In general efficiency refers to the performance of
filter which traps fine dust while arrestance refers to the performance of filter which traps coarse dust. These two
parameters are laboratory tested.

However in the field another method must be employed. This is the air pressure drop measurement. The initial pressure
drop is measured for a new filter while the final pressure drop is measured after the filter has been used for sometime.
The final pressure drop is determined and the filter is changed or cleaned.
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Refer Figure 1-30 and Figure 1-31.

Resistance Pressure Drop Vs. Air Velocity - 2” Thickness
Final

0.5
®) 0.4
=
£ 0.3
c % Initial
' 0.2
= o1 5 =

. P

P
0 100 200 300 400 500 600 700 800 900 1000
Air Velocity, ft/m. (FPM)

AFS-Alu mesh filter resistance (pressure drop) against air velocity.

Filter Type, Model Recommended Final Arrestance, (Pa)
Saranet, Vilene PS/150 200
Viledon, AAF R29 200
AFS-Aluminium 125
Figure 1-30
Filter
o __— Pressure
/ tapping
/

K &

Measures differential pressure before and after air filter to
determine initial and final resistance. This will prompt user to
conduct maintenance or change filter

Air Duct

Figure 1-31
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Chapter 2: Controls

Roof top controllers are made up of
a wired-controller SLM3
b wired-controller Sequential

¢ NIM Sequential (for networking purpose)

UATP/TYP/T/TY180A to UATP/TYP/T/TY320A consist only one compressor and is controlled by SLM3 while UATP/TYP/
T/TY450A to UATPC/TYPC/TC/TYC12A consist of two compressors and is controlled by Sequential Controller.

For more than one roof top unit in used the Network Interface Module (NIM) can be used together with SLM3 or
Sequential Controller for networking purpose.

The controllers used are as follows:

a U1SB125 MB LC (for UATP/T180A to UATP/T320A)

b U1SB125 MB AP (for UATYP/TY180A to UATYP/TY320A)

¢ SQC2 1011-01WE000001 (for UATYP/TY450A to UATYPC/TYC12A)
d SQH22 1011-01WA700001 (for UATYP/TY450A to UATYPC/TYC12A)

SLM3

SLM3 is a wired controller which is supplied in plastic casing and placed in the control box of the roof top unit. The wiring
connection is as shown in Appendix 12.

It has a 5 way socket with 4 way wire. The maximum wire length is 10m.
The socket is connected to CN2 of the main control board.

The limitation of SLM3 is that it can only control one compressor only. Thus it is only supplied with the model of roof top
units as mentioned above.

Sequential Controller

Sequential Controller is a wired controller which controls roof top unit with two compressors. The wiring connection is as
shown in Appendix 12 and Figure 2-8 . Ensure that wire polarities are correct: GND to GND, +5V to +5V, B to B and A to
A. The maximum wire length is 10 m.

NIM Sequential

NIM Sequential (NIM SEQ) is a network interface module controller. It can only be used with Sequential Controller (as
master unit) and SLM3 (as slave unit). It is wire-linked to the roof top sequential main control board, sequential controller /
SLM3 and communication cables via the following connectors

NIM SEQ Linked to

Connector CN1 Sequential Control Board

Connector CN2 Sequential Controller / SLM3

Connector CN3 Communication Cable
Figure 2-1
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Installation for SLM3

1 Screw steel mounting plate onto wall

Hook

Screws Mounting plate

Catch

Figure 2-2(a)
2 Hook the top notches of the SLM onto the mounting plate

Figure 2-2(b)

I 7oaikin
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3. Snap the SLM onto the bottom catch

Figure 2-3: SLM3

I 7oamxn
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Figure 2-3: SLM3
1 LED Display 7 Temperature Setting
2 Mode Selection 8 Timer
3 Fan Speed LED 9 Sleep Mode
4 Auto Fan Speed LED 10 ON/OFF
5 Fan Speed Selection 11 IR Sensor (to be used with
6 Mode LED credit card wireless remote

only)

Control features for SLM3

a Timer

This function enables user to preset the duration to run the roof top unit. The setting is between one to fifteen hours

b Operation Mode

There are three modes (for cooling only model) namely Cool, Dry and Fan and five modes (for heat-pump model)

namely Auto, Cool, Dry, Heat and Fan
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Mode selection

The available operating modes are COOL, HEAT, DRY and FAN. Selection is done by pressing the MODE button on the
keypad. The range of room temperature that can be set with these modes is from 16 ~ 30°C.

For both the COOL and HEAT modes, the controller has been programmed in such a manner whereby the compressor
will run and stop with respect to the (Set Temperature) + a dead band temperature. This is similar to what is seen in Figure
2-4. The dead band will help in the room temperature control stability.

The DRY mode is also available. The moisture removal is done by regulating the indoor fan speed.

In the same manner, the FAN mode will allow the user to select from the three fan speeds available, i.e. High, Medium and
Low. The AUTO FAN mode is also available to enhance the room temperature control by load regulation. Basically, when
running Cool Mode, the fan speed will reduce when the room temperature becomes colder than the set-point (and vice-
versa). In the Heat Mode, the fan speed will reduce when the room temperature becomes hotter than the set-point.

?Compressor ?Compressor
1 1 OFF

+ Dead ] + Dead ]

band f \ 1 band f \ 1

Set / \ Set / \

Temp. / \ Temp. / \

- Dead T - Dead T

band / x 1 Compressor band / x 1 Compressor
! OFF y ON
v v

COOL MODE HEAT MODE
Figure 2-4

e  SLEEP mode

SLEEP mode provides night setback features.
One advantage of this mode is the energy savings which can be realized when activated. In general, the room set
temperature will be increased with time during the COOL mode, and decreased during the HEAT mode. This is useful
during the sleeping hours where with a lower body metabolism, the room temperature can be higher to prevent over-
cooling or lower to prevent over-heating.
The change in the room set point is shown in the following diagram:

+2°C

Cooling mode

+1°C

s

Room set
point

_1OC —_— —I—

Heating mode

2°C +

0 0.5 1 1.5 2 Time, hr

Figure 2-5
Example

Initial room temperature set-point = 24°C before the SLEEP function is activated. After running in the Cool Mode for 1.5
hours, the controller will reset the set-point to 24 + 1 = 25°C. Thus, the compressor will cycle ON/OFF less frequently and
save the energy consumption.
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If it is running in the Heat Mode, the set-point will become 24 — 1 = 23°C.

. Cold start

A unit which restarts after stopping for more than 2 hours will be considered as a cold start.

In order to help restore and achieve the room temperature, the Cooling Mode, the room set-point is decreased by 2°C for
a period of 20 minutes; after which it is reset back to the original set-point. And in the Heating Mode, the room set-point to
increase by 2°C for a period of 20 minutes; after which it is then reset back to the original.

. Hot start & Hot keep

The control parameter used is just the indoor coil sensor temperature.

HOT KEEP
Run at
Change ' v set
Fan stop ' to low , i speed
B L speed P :
« >« gt i ®
: ! !
1 1 1
INDOOR | [ l
colL | | |
TEMP. 1500
30°C 40°C
Figure 2-6(a)
HOT START
Run at
' 1 Change 1 set
Start E E to low i speed
- i speed i .
[ * e g >
1 1 1
. i i
INDOOR | | |
COIL | | |
TEMP. 30°C
37°C 40°C
Figure 2-6(b)
a Fan on option
Fan stop H Fan low speed H | Fan set speed
) 1 1
< b P ' J
) ) 1
) 1 1
) ) 1
) 1 1
) ) 1
INDOOR COIL | | |
TEMP. 1 | |
18°C 37°C 40°C

Figure 2-6(c)

This option is used in moderate temperature countries (e.g. Mediterranean) where the winter conditions are not so cold. A
low speed cold draft is still acceptable to maintain air circulation in the room.

b Fan off option

Fan stop

Fan set speed

A

INDOOR COIL

TEMP.

i EEp A
A

Figure 2-6(d)
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Here, the fan will be switched off much faster. It is used in colder countries where a cold draft will cause discomfort to the
occupants.

The SLM3 controller also comes with error code display to warn of the following faults that may occur during operation

Fault Error Code
Room sensor missing / short | E1
Indoor coil sensor missing / | E2

short
Outdoor coil sensor missing/ | E3
short
Compressor overload E4
Gas leak E5

Figure 2-7

Protections

a 140 seconds minimum run time for compressor.
During thermostat cycles, a compressor can only cut out after running a minimum of 140 seconds in the current cycle.

b 3 minutes minimum off time for compressor.

During thermostat cycles, a compressor can only cut in after a minimum of 3 minutes from the time it cuts off. This
does not apply during 4-way valve changeover.

¢ Indoor Coil Sensor Protection.

When running cooling mode the sensor will give anti-freeze protection when Indoor coil temperature reaches 0°C and
below for at least 1 minute and the compressor has run for at least 10 minutes. OR when the indoor coil temperature
reaches 1°C for at least 4 minutes.

d Gas Leak detection.
This happens when indoor coil temperature is >24°C in cooling mode and <20°C in heating mode and compressor has
run for thirty minutes. A five minutes reconfirmation is done before an error code is displayed
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Figure2-8: Wiring between Sequential Controller and main control board

Sequential Controller Installation Guide

1 Open the panels of the LCD remote controller from the top and bottom with a screwdriver. Do this by inserting the
screwdriver into the lower slot and slide it in the outward direction.

2 Insert the communication cable through the slot at the lower center of the bottom panel. Fix the bottom panel unto the
wall with the wooden screws provided

3 Connect each end of the cables to the terminal blocks on the top panel and main control board. Ensure that the
polarities are correct. CAUTION: Wrong polarity may cause the board to burn or failure in communication.

4 Align the top panel to the bottom panel by hooking the two upper claws to their respective slots and lastly snap to
fasten the top panel to the bottom panel.




42

| 7 pAaikin « Rooftops

Figure 2-9: Sequential Controller

A Time Display F Energy Saving Mode Display
B Error Indication G Compressor Defrost Cycle
Display
C Compressor Running H Operation Mode Display
Display
D Key Lock Display | Temperature Set Display
E Heater Display
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The dip switches on the main control board can be set to 0 (OFF) or 1(ON) as shown in the following figure

SW1

SW2

SW3

SW4

SW5

SW6

SW7

SW8

No Heater

0

0

1 heater

1

0

2 Heater

1/0

1

Stage diff temp default

Stage diff temp 0.5°C

Stage diff temp 1.0 °C

Stage diff temp 1.5°C*

OO

Ol o

Auto Mode On

Auto Mode Off

Hot Keep Option Fan Off

Hot Keep Option Fan On

Derivative Defrost Off

Derivative Defrost On

Defrost Cycle Comp Off

Defrost Cycle Comp On

Note:*Valid for 2 compressors model only

Figure 2-10

When the EEPROM Backup Option JH1 is shorted, the controller will follow last state memory prior to power off. When
JH1 is open, the controller will start in OFF mode.

Control features for Sequential Controller

a

ON Timer and OFF Timer (7 days timer).

This function enables user to preset the time, day and duration to run the roof top unit via the ON Timer key and to
preset the time, day and duration to stop the roof top unit via the OFF Timer. Ensure that the real time clock is set
correctly.

Operation Mode.
There are three modes (for cooling only model) namely Cool, Auto and Fan and four modes (for heat-pump model)
namely Auto, Cool, Heat and Fan

Save Mode.
This function enables user to save energy by increasing the set temperature (for cooling mode) and decreasing the set
temperature (for heating mode) This feature is similar to the Sleep Mode for SLM3

Key Lock .
Under the KEY LOCK function only the ON/OFF key is valid. This is useful to prevent non-authorised personnel from
changing the setting of the controller.

Heater.

This feature enable field supplied auxiliary heater to be controlled by the controller. The maximum heaters allowed are
two. The heater relay (rating of 250V AC 3A) on the controller is connected to contactor. The heater is interlocked with
the indoor fan. It will not energise when the indoor fan is OFF. The heater can act as additional load required for
heating or for dehumidification during cooling mode. To ensure that the heater is not overheated, a thermostat is
connected in series to the heater.

Test Run.
This feature enable user to run the unit in Cool or Heat mode and the roof top unit can run up to two hours. It can be
disabled by pressing the ON/OFF key.

Cold Start.
During cold start, the set temperature is set to user set temperature -2°C. This will enable the conditioned space to
cool down faster. This feature is not available for Save Mode or Auto Mode.

Spurt Heat.
During spurt heat, the set temperature is set to user set temperature +2°C. This will enable the conditioned space to
heat up faster. This feature is not available for Save Mode or Auto Mode.

Hot start & Hot keep.
The control parameter used is just the indoor coil sensor temperature.

When all the compressors cuts out or compressors are not running, the indoor fan will run as follows. Hot Keep can be
enabled using SW6 is ON. When SW6 if OFF, indoor fan will stop when all compressors cut off.
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HOT KEEP
Run at
Change v set
Fan stop ! to low i speed
< Ve speed pie
< i<t >re <
1 1
i .
INDOOR i |
ColL l [
TEMP. 15°C
40°C

Figure 2-11(a)

When at least one compressor cuts in, the indoor fan will run as follows. When auxiliary heater is running, indoor fan
always runs.

HOT START
' Run at
, Change ' set
Start , to low i speed
, speed )
»'a ol »
[ 4 e >t >
1 1
' i
INDOOR | |
COIL | |
TEMP. 159G
30°C

Figure 2-11(b)

j  Auto Mode.
In Auto Mode, operating mode is selected automatically by the controller. The selection will be based on the Room
Temperature and the Set Temperature. Cold Start or Spurt Heat will not work during Auto Mode.

The Sequential Controller also comes with error code display to warn of the following faults that may occur during
operation
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Fault Error Code
Require Manual Reset EO01
Compressor 1 high temperature (overload) E02
Compressor 2 high temperature (overload) E03
Compressor 3 high temperature (overload) E04
Compressor 4 high temperature (overload) E05
Compressor 1 high pressure trip (or contact open) E06
Compressor 2 high pressure trip (or contact open) EO7
Compressor 3 high pressure trip (or contact open) E08
Compressor 4 high pressure trip (or contact open) E09
Compressor 1 low refrigerant E10
Compressor 2 low refrigerant EN1
Compressor 3 low refrigerant E12
Compressor 4 low refrigerant E13
Room sensor short E14
Room sensor open E15
Indoor coil sensor 1 short E16
Indoor coil sensor 2 short E17
Indoor coil sensor 3 short E18
Indoor coil sensor 4 short E19
Indoor coil sensor 1 open E20
Indoor coil sensor 2 open E21
Indoor coil sensor 3 open E22
Indoor coil sensor 4 open E23
Outdoor coil sensor 1 short E24
Outdoor coil sensor 2 short E25
Outdoor coil sensor 3 short E26
Outdoor coil sensor 4 short E27
Outdoor coil sensor 1 open E28
Outdoor coil sensor 2 open E29
Outdoor coil sensor 3 open E30
Outdoor coil sensor 4 open E31
Compressor 1 deice E32
Compressor 2 deice E33
Compressor 3 deice E34
Compressor 4 deice E35

Protections

a 5 minutes minimum run time for compressor

Figure 2-12

During thermostat cycles, a compressor can only cut out after running 5 minutes in the current cycle.

3 minutes minimum off time for compressor
During thermostat cycles, a compressor can only cut in after 3 minutes from the time it cuts off. This does not apply
during 4-way valve changeover.

Compressor High Pressure

After a compressor cuts OFF due to high pressure, the compressor is not allowed to cut in for 3 minutes. If the
compressor experienced three times high pressure trip in 30 minutes, the unit cannot restart automatically but must be
manually reset using the ON/OFF key.

Compressor High Temperature Protection
During cooling or auto cooling mode when the outdoor coil sensor senses the coil temperature to exceed 68°C, the
compressor and the outdoor fan will stop. The indoor fan will continue to run.

During heat or auto heat mode when the indoor coil sensor senses the coll

Temperature to exceed 59°C, the outdoor fan will stop. When the indoor coil temperature exceeds 62°C the compressor
and outdoor fan will stop. The indoor fan will continue to run but subject to hot keep condition. Compressor Trip / Low
Refrigerant. After compressor run for at least 5 minutes and the indoor coil is not cold enough Troom-Tindoor coil <=3°C
(for cooling mode) or not hot enough Tindoor coil-Troom<=3°C (for heating mode) then error code will be displayed,
compressor number will be blinking on LCD panel and LED blinks. At this point the compressor is still running to enable
user to check the problem.

e.g Error Code E10 is shown on the LCD ,COMP 1 blinks and LED blinks to warn of low refrigerant charge in the system
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f Indoor Antifreeze Protection and Filter Check
This feature is only available in Cool Mode. A compressor will enter Antifreeze mode when
a) the indoor coil sensor senses the coil temperature <=1°C for at least 1 minute.
b) the compressor has run for at least 10 minutes
The compressor and the outdoor fan will then stop. This will enable the servicemen to check the filter for clogging or
indoor fan not working.

g Outdoor defrost
This feature is only for heat mode.

CN3

CN1

CN2

Figure 2-13(a) : NIM Sequential wire-linked to main control board and sequential controller / SLM3 for networking purpose

The NIM sequential board consists of dip switches for setting of group and unit address.

Group address is set via dip switch DSW1 while unit address is set via dip switch DSW2. Group address ranges from 0 to
254 (00000000-11111110) while unit address ranges from 0 to 15 (0000-1111) Settings are in binary format.

Example:

Group address 5 => Setting is 10100000

Group address 20 => Setting is 00101000

Group address 100 => Setting is 00100110

Unit address 0 => Setting is 0000 (This is for the Master Unit)
Unit address 5 => Setting is 0101

Unit address 15 => Setting is 1111

For details of address setting refer to Appendix 13

Note:
Super master in a PC system will be assigned with Group Address 11111111

ON
DSWA1 9

1.2 3 4 5 6 7 8
MSB LSB

I Zbaixin
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DSW1 for setting of Group Address

ON
DSW2 o
12 3 4 0
MSB LSB

DSW?2 for setting of Unit Address
Figure 2-13(b)

The network system can have a total of 254 groups and each group can have 1 Master Unit and up to fifteen Slave Units.

Installation of NIM Sequential

The NIM Sequential can be installed inside the roof top unit control box. The connections are done as follows

Connector Between
CN1 NIM Sequential and Main Board
CN2 NIM Sequential and wired remote
controller
CN3 NIM Sequential and other NIM
Sequential
Figure 2-14

The following steps can be used to install the NIM controller

a Plug in wires to connectors CN1 and CN2

b Plug in communication cables to CN3 and make sure that both end of the cables are of the same polarity

¢ Align the cables on the hole slots of the NIM casing

d Snap the top casing and hook the claws into their slots. Ensure that the wires are properly covered in the hole slots

e Screw the assembly onto the wall using screws provided.
Several precautions need to be taken when installing NIM

a Do not expose to direct sunlight
b Do not expose to electromagnetic waves

¢ Do not expose to heat source

Figure 2-15: Completed NIM assembly

For networking purpose, it is recommended to use the following types of communication cables.
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No Item Requirements

1 Type of cable The cable shall comply at least with IEC 189-2 or equivalent national
standard unless otherwise specified

2 Cable diameter Min: 0.8mm
Max: 1.0mm

3 Cable cross sectional area 0.5-1.0mm¢

4 Cable material Copper and solid wires

5 Cable outer structure Sheath and screened

6 Cable cores One twisted pair with different colour of cores

7 Cable structure twist Minimum five twist per meter

8 Tensile strength 2 core cable, minimum 50N

Figure 2-16(a)

The recommended cable lengths are as follows

Connection Recommended Maximum Bus Length (m)
NIM SEQ(Master) to NIM SEQ(Furthest Slave) 1000
NIM SEQ to SEQ Main board 10
NIM SEQ to SQLCD Wired Controller 10
NIM SEQ to Transceiver Board 10
(MB TXR)
Between Transceiver Board 1000
Transceiver Boards (Wired PTXR) to SQLCD Wired 10
Controller
NIM SEQ to NIM PC Gateway 10
Figure 2-16(b)
NIM Communication Cables
Master Unit Slave Unit 1 Slave Unit 2
Network Network Network
Interface Module Interface Module Interface Module
Sequential | Sequential | Sequential
(NIM SEQ) (NIM SEQ) (NIM SEQ)
Main Control Main Control Main Control
Board for roof Board for roof Board for roof
top unit top unit top unit
UATY560A UATY280A UATY280A
Sequential
Controller SLM3

Figure 2-17: Networking with NIM Sequential, roof top main control board and controller
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Once the networking wiring is completed, all the rooftop units can now be controlled by the Master Unit using the
sequential controller. The advantages of this type of network system are:

a One Master Unit can be used to turn on and off all other Slave Units at the same time. This is useful for centralized
control of all the roof top units.

b Whenever there is an error, the error code indicating the fault and unit address can be read from the sequential
controller. This will help servicemen to identify the fault easily.

¢ A7 day programmable timer and centralized control of all the roof top units will help save energy consumption

For networking, error code will be displayed on the Master Unit LCD sequential controller to warn of faults that may occur
during operation. For the Master Unit the error code are the same for sequential controller while for Slave Unit the display
will only show that error has occurred for the respective slave unit but the type of error will not be displayed.

EX1X5

E: Error

X4: Error type or “F” ; F indicates that error has occur for slave unit

Xo. Error type or Slave Unit Address which has the error

e.9.E06 indicates that error has occur for Master Unit and the error is compressor 1 high pressure trip / contact open;
EF7 indicates that error has occur for Slave Unit number 7

Mechanical Control

Alternatively the roof top controls can be converted to mechanical control using the wiring diagrams as shown in Appendix
14. The list of recommended main electrical components specifications are as shown in Appendix 14
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Chapter 3: Application

Pulley and Belt

All the roof top units blower are belt driven. This is done by passing the V-belt through 2 pieces of pulleys; one mounted on
the motor shaft while the other on the blower shaft. When the motor shaft turns it will turn the pulley which in turn pulls the
belt causing the belt to transmit torque to the blower pulley. In general the motor pulley has a smaller diameter compared
to the blower pulley; and the motor rotates at a higher speed than the blower.

Blower shaft

Motor shaft

Motor pulley Blower pulley
V-belt

Figure 3-1: Pulley and Belt
The following equation is used to calculate motor/pulley size,

D 0T N B S Equation 3-1

where D, is motor pulley size, Dy, is blower pulley size, N, is motor speed and Ny, is pulley speed

Example 1
Given D, =5” and Dy = 10" and N, = 700 rpm, calculate N,
Nm = (Dp/ Dm) * Np
= (10/5)*700
= 1400 rpm

The following equation is used to calculate belt length,
L =2C + {/2(Dy, + D)} + {(Dp - D) /AC} evrrerrerrrersessssesssessessssssssssassssssesans Equation 3-2

where C is the distance between the centre of the two pulleys
Taking =3.14 and simplifying Eq 4-2, and neglecting (D, - Dm)2/4C ,

we have, L ~2C + 1.57(Dp + D) ceerseerssrmsssmssmssninssssssnissssssssssnssssssssssssssssssssssssssssssssssssans Equation 3-3

Example 2
Given D, =7” and Dy = 10" and C = 24", calculate L

L~ (2*24) +1.57(10 + 7) = 74.69”
The slack of the belt can be adjusted by tensioning the motor bracket as shown in Figure 3-2

Motor

Tightening the
adjusting screws
to tension the

\‘belt

4_/Adjusting
screws
[S Sl

Blower /
V-belt

pulley
Motor pulley

Figure 3-2

For pulley sizes and belt length used in roof top unit refer to Appendix 15. The current pulley or belt used cannot meet all
requirements. Thus it must be resized. Refer Example 3
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Example 3

All roof top units use belt driven blower such that the required air volume and static can be adjusted. The following steps
show how to size a belt.

Step 1

Determine the roof top model, supply air quantity and external static pressure required.
Example

Model: UAT280A

Supply Air Quantity: 3800 CFM

External Static Pressure: 150 Pa

Step 2
From the blower curve in Figure 3-3 and at 3800 CFM, the internal static pressure is 150 Pa. This gives rise to a
Total Static Pressure =Internal Static Pressure + External Static Pressure

=150 Pa + 150 Pa

=300 Pa

Note that the design required point falls on the 1200 rpm line and the motor output power required is below the motor
output power limit of 1.5kW

Step 3

From Appendix 15, the factory installed motor and blower pulley size for UAT280A is shown as follows:
Motor Pulley Size,Dm =114 mm

Blower Pulley Size,Db = 152 mm

Motor RPM = 1080

In order to obtain the required rpm of 1200, the following steps are used
Calculate the new blower pulley (while maintaining the motor pulley)

New blower pulley size Db = Motor Pulley Size x (Motor rpm / Blower rpm)

=114 x (1080/1200)

=103 mm
We select a blower pulley size of 100mm.
Using a blower pulley size of 100mm, we have

Blower rpm = Motor rpm x (Motor Pulley Size / Blower Pulley Size)
=1080 x (114/100)
=1231 rpm

Step 4

After changing the pulley, the V-belt length must be rechecked. For horizontal air throw configuration, we have
V-belt length, L = 2C + 1.57 (Db + Dm) + (Db - Dm)? / 4C

= (2 x 184) + 1.57 (114 + 100) + (114-110)2 / (4 x 184)

=704 mm
where, C = nominal distance between the centre of the blower pulley and the centre of the motor pulley
We select a belt with length of 704 mm. For details on belt specifications refer to Appendix 15.
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Figure 3-3:UAT280A Blower Curve

For details of other fan curves refer to Appendix 15

In general two types of pulleys are recommended to be used for the roof top units:

a standard V-pulleys

b taper lock pulleys

The number of V-belts used in the unit vary according to the loading of the pulley. Correspondingly the number of grooves
along the periphery of the pulley is the same with the number of belts used.

Standard V-pulley

It is recommended to use the NBK, Japan B type pulley and the corresponding B type V-belts. The models of standard V-

pulley used in roof top units are B1 and B2.

The cross section of the B type V-Belt is as shown in Figure 3-4. For details on specifications refer to Appendix 6

16.5 mm

—

CROSS SECTION A
OF BTYPE V-BELT
11 mm
\4
40°
Figure 3-4
Figure 3-5 shows a summary of the available B type pulley designs
B1 B2 B3

Solid Pulleys up to 6 up to 6.5 up to 6.5”
4 arms 6.5"-18" 7 -15 7 -14
6 arms 20"-22" 16" - 30 15" - 40"

Note: B# refers to B type pulley and # refers to no of groove
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Installation of the Pulley

Allen key

Outer diameter

Grooves Keyway

Pitch diameter

Figure 3-6 shows a picture of a 4 arm pulley.

The following steps are used to install the pulley to the shaft.

1 Insert the bore through the shaft of the motor / blower

2 Use a mallet and slowly knock the pulley into the shaft. CAUTION: Do not use steel hammer as this will damage the
pulley

3 Insert the rectangular key into the keyway to secure the pulley

4 Once fitted, tighten the allen key onto the shaft key.

In order to remove the pulley use a bearing puller arm and slowly jack-out the pulley as shown in Figure 3-7

Motor

Turn with a wrench

\ Bearing puller arms

Figure 3-7

The motor and blower shaft sizes and the key dimensions are as shown in Figure 3-8(a) and 3-8(b)

Roof Top Model Motor, kW Shaft @mm Key dimension,mm | Ds,mm
(h*w*d)

UATP/TYP/T/TY180A 0.75kW 50Hz R P714566X03 19.00 32*6*6 21.5
Hitachi

UATP/TYPIT/TY240A 1.1kW 50Hz R P714595X03 Hitachi | 24.00 38*8*7 27.0

UATP/TYP/T/TY280A 1.5KW 50HZ R P714567X03 24.00 38*8*7 27.0
Hitachi

UATP/TYP/T/TY320A 1.5kW 50Hz R P714567X03 Hitachi | 24.00 38*8*7 27.0

UATP/TYP/T/TY450A 2.2KW 50HZ R P714568X03 Hitachi | 28.00 48*8*7 31.0

UATP/TYP/T/TY560A MOTOR, 3.7KW 50HZ R 28.00 48*8*7 31.0
P714569X03 Hitachi

UATP/TYP/T/TY700A TECO D132S 5.5kW (7.5hp) 38.00 56*10*8 41.0

UATP/TYP/T/TY850A TECO D132M 7.5kW 4P 38.00 56*10*8 41.0
(10hp)

UATPC/TYPC/TC/ TECO D132M 7.5kW 4P 38.00 56*10*8 41.0

TYC10A (10hp)

UATPC/TYPC/TC/ TECO D132M 7.5kW 4P 38.00 56*10*8 41.0

TYC12A (10hp)

Figure 3-8(a)
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Roof Top Model Blower Model Blower Key dimension,mm Ds,mm
Shaft @mm | (h*w*d)
UATP/TYPITITY180A D286274, Plastic W125148G05 25.0 Not applicable Not applicable
UATPITYPITITY240A L274P712144X04(P712306X01) 25.0 Not applicable Not applicable
UATPITYPITITY280A L274P712144X04(P712306X01) 25.0 Not applicable Not applicable
UATP/TYP/TITY320A L274P712144X04(P712306X01) 25.0 Not applicable Not applicable
UATP/TYPITITY450A D384.5x374 Plastic W125160G04 35.0 Not applicable Not applicable
UATPITYPIT/TY560A D384.5x374 Plastic W125160G04 35.0 Not applicable Not applicable
UATPITYPIT/TY700A CPLT Fan KAT 18/18C D25 Kruger 25.0 40*8*7 28.0
UATP/TYPIT/TY850A CPLT Fan KAT 18/18C D25 Kruger 25.0 40*8*7 28.0
UATPCITYPCITCITYC10A CPLT FDA 560 CMV L/H Kruger CCW 40.0 70*12*9 43.0
UATPCITYPCTCITYC12A CPLT FDA 560 CMV L/H Kruger CCW 40.0 70*12%9 43.0
Figure 3-8(b)
key Y W

Ui}t Ds

< > w

h

A4

When changing pulleys, it is important that the pulley bore dimensEns match the above data. In some instances, the bore

must be machined on the new pulley to suit accordingly.

One of the main disadvantages of the standard V-pulley is the difficulty in installing and removing them from the shafts.

This is caused by the interference fit of the pulley bore and shaft diameter

Taper lock pulley

This type of pulley consists of two main components

a pulley body

b taper bush

These two components are locked together using 2 Allen hexagonal screws.
Two types of taper lock pulley are available namely

a 3-hole taper bush

b 4-hole taper bush

Half-hole
(threaded)

Half-hole
(blank)

Figure 3-9(a): 3 hole taper bush

shaft diameter

Keyway

Bore

Half-hole (blank)

Longitudinal slit
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D

Figure 3-9(b): 4 hole taper bush

The main difference between these two types of taper bush is the three-hole taper bush has an inherent balancing
problem while the four-hole taper bush gives a more balanced performance.

It is recommended to use UNIDRIVE taper type pulley with cast iron material and phosphate blackened surface finishing
(to prevent rusting)

The models of the UNIDRIVE pulley used in roof top units are SPZ and SPA. The numbers at the back refers to the
number of grooves.

Example of taper lock pulley model nomenclature

2 SPZ 125/1610/38

—

double V-belts bore diameter,
pitch diameter 125mm 38 mm

taper bush no.
1610

The dimension of the pulley grooves are different compared with standard V-pulley. Therefore different V-belt sizes are
used with the taper pulleys. In general the belts used are smaller in size as can be seen in Figure 3-10

|
%

Figure 3-10

where, Da is pulley outer diameter
Dm is pulley pitch diameter
n is number of grooves
B = F(n-1) + 2E
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Dm E F C H o’
Taper pulley | <=80 8 12 2 11 34
SPZ >80 8 12 2 11 38
Taper pulley <=118 10 15 2.75 13.75 34
SPA >118 10 15 2.75 13.75 38
Standard V- <160 12 20 11 15 34
pulley 160-200 12 20 11 15 36
Type B >200 12 20 11 15 38
Note: All dimensions are in mm
Figure 3-11
The dimensions of the V-belts used for taper pulleys are as shown in Figure 3-12
10 mm 13 mm
y'y I
8 mm 10 mm
A\ 4 A\ 4
SPZ SPA
Figure 3-12

Due to its size the V-belt is also called narrow V-belt or wedge belt.

The pitch length is used to describe the model of the belt. For example
SPZ 2360 refers to V-belt SPZ profile with a pitch length of 2360mm

For more details on type of motor pulleys, blower pulleys and belt size used in roof top unit refer to Appendix 15.

Adjustable Pitch V-Belt Pulley

There is another type of pulley where the pitch can be adjusted to give different speed to the motor and blower. This will
be useful for application where a slight change in air volume is required. For details on specification refer to

Appendix 15-13

All the pulleys installed on the roof top units have fixed pitch. The following steps can be used to change these pulleys to
adjustable pitch type.

1 Release the motor mounting bracket and remove the belt.
2 Remove the securing screw that holds the locking cap and then remove the cap.

3 Hold the fixed sheave with one hand and adjust the adjustable sheave with another hand. To increase the blower
speed, turn the adjustable sheave clockwise. To reduce the blower speed, turn the adjustable sheave anti-clockwise

4 Once the adjustment is made replace the locking cap by aligning the nearest screw holes of the adjustable sheave
with the hole in the locking ring. Lock the ring in place with the securing screw.

Put back the belt and check the belt tension.

When increasing blower speed, the motor ampere will increase. Check motor ampere and ensure that it falls within the
recommended rating. Over amperage may cause motor winding to burn.
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Pulley in

Figure 1:
A = Locking Cap.
B = Fixed Sheave.
C = Adjustable Sheave.
D = Locking Cap securing screw.
E = Grub screw.

Figure 3-13

V-belt characteristic

The V-belt is designed to be oil resistant, heat resistant and anti-static. The types of V-belt recommended are UNIDRIVE,
Bando or Mitsubishi. These belts are made from a rubber compound with a fabric cover to resist external influences like
oil, dust etc. High tensile polyester cords are embedded inside the belt to give it the necessary tensile strength.

fabric cover

L0 0000Q 0/,

rubber compound polyester cords

Cross-section of V-belt

Figure 3-14

The smaller the pulley the higher the stress will be on the belt due to bending over a smaller pulley. This will reduce the
belt life span as well as transmission power. The following Figure shows the recommended minimum diameter of pulley
for each type of pulley used in the roof top units.

Type of pulley Specifications Minimum Size
B B1 (Single belt) 2
B B2 (Double belt) 2
B B3 (Triple belt) 2
Taper lock SPz 50mm
Taper lock SPA 60mm
Figure 3-15
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Belt Tensioning

In order to have a long, efficient and trouble-free belt operation proper tensioning of the belt is necessary. Loose belts will
cause slippage and rapid belt wear and tear. Too tight belt will cause excessive stress on the belt and will reduce the belt
life span.

The following steps can be used to install the belt and to ensure proper tensioning of the belt.

a
b

Calculate and select the right belt length required

Release the motor mounting bracket to allow the beli(s) to slip and fit over the two motor and blower pulleys. Do not
lever the belts over the pulleys. If necessary release the motor mounting legs and adjust the pulley centre distance for
the belt to slip in.

Tighten back the motor mounting bracket assembly and adjust until the belts seat snugly on the grooves and
tensioned sufficiently. Refer Figure 3-2

Run the motor for 5 to 10 minutes and observe the “bow” in the slack side. Tighten until only a slight “bow” appears in
the slack side of the belt. For a more thorough check, measure the force needed to be applied to the centre of the span
length which produces a deflection of 1.6 mm per 100 mm of span. Refer Figure 3-16 for details. The measured force
should fall between the minimum and maximum recommended force.

A new pulley drive may be tightened up to two times the minimum value to allow for normal drop in tension during run-
in. This is due to the new V-belt will seat itself into the pulley groove when in operation especially during the first 24
hours of operation. In this case a retension is necessary.

Deflection 1.6mm
per 100mm of span

Span lengtp,
(t)

-
- )

For standard pulleys:

Force (min) Force (max)
Type B sections 3.50 Ib-f 5.25 Ib-f
1.58 kg-f 2.38 kg-f
Figure 3-16

For taper lock pulleys:

Force (min) Force (max)
Ib-f kg-f Ib-f kg-f
SPZ
50 -80 mm 2.92 1.32 4.50 2.04
90 - 112 mm 3.60 1.63 5.40 2.45
125 - 160 mm 3.82 1.73 5.84 2.65
180 - 224 mm 4.05 1.84 6.07 2.75
SPA
50 - 80 mm 3.82 1.73 5.62 2.55
90 -112 mm 4.94 2.24 7.42 3.37
125 - 160 mm 5.84 2.65 8.77 3.98
180 - 224 mm 6.29 2.86 9.44 4.28
Figure 3-17
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Thermostatic Expansion Valves

Thermostatic Expansion Valve (TXV) is a precision device used to regulate the rate of refrigerant liquid flow into the
evaporator in the exact proportion to the rate of evaporation of the refrigerant liquid inside the evaporator.

The main components of TXV include a power assembly, a cage assembly and a body flange. The power assembly has a
remote sensor bulb and power element which is normally charged with the same refrigerant as the roof top unit. This
power assembly makes up a close system. The refrigerant in the power assembly senses the temperature of the gas
leaving the evaporator outlet pipe and exerts a pressure which corresponds to the saturation pressure of the gas
temperature. In the cage assembly there is a spring which exerts a pressure opposed to the power assembly. The tension
of this spring can be either fixed or adjustable. TXV is installed on the liquid pipe and close to the evaporator. The body
flange shown in this diagram makes installation easier as during the process of brazing, the power assembly and the cage
assembly can be separated to avoid heat transfer that could destroy the components inside.

Power assembly

Body flange Gasket = =

g,

=4

Cage assembly = |
s

Body flange gasket =, i

-

Seat basket mmmsss 1)

Body flange —{ ]i ..I'l'.\-"'ﬂ: _Il

| o)
c i
ape screws ﬂ;— _II 1

o

Figure 12

An external equalizer is placed on the evaporator outlet after the sensor bulb to allow for pressure drop in the evaporator
coil. The remote sensor bulb and the power element move the valve pin in the opening direction. The pressure exerted by
the evaporator and the superheat spring act in the closing direction.

Charge pressure

e

<(‘\

Paﬁ f <‘:> ﬁ fpz
Spring B> Valve
pressure <J outlet or

1 equalizer
= pressure
I I —
I |

Charge pressure=
Sprlr_}g?1 pressure + outlet pressure
ermo valve equilibrium

Figure 1A

The function of the TXV is to control the superheat of gas leaving the evaporator.

At equilibrium P1 = P2 + P3. When the refrigerant temperature at the evaporator outlet increases as it becomes
superheated, the pressure generated in the sensor bulb P1, increases above P2+P3 and causes the valve pin to move in
an opening direction. Likewise when the refrigerant temperature at the evaporator outlet decreases, the pressure in the
sensor bulb also decreases causing P1 to be less than P2+P3, the valve will move in the closing direction.
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Charge pressure

P

— Diaphragm
P, : - P,
Spring <:> Evaporator

pressure  <{} pressure nital

B nitial
H opening

— or
- I ] static
Rated opening superheat
or operating Gradient setting
superheat
—

Thermo valve static superheat
and gradient

Figure 2

The sensor bulb is placed on the suction line in order to sense the return gas superheat. A metal clamp is wrapped around
the bulb and copper pipe and then the clamp is tightened with bolt and nut. The whole assembly is wrapped with cork
tape. This is to ensure accurate sensing of the refrigerant temperature of the evaporator outlet. The bulb is placed on a
horizontal position.

For suction pipe sizes less than 7/8” diameter the bulb can be positioned on top of the line. For suction pipe sizes 7/8”
diameter and above, the bulb can be positioned at 4 or 8 o’clock.

= B

EXTERMAL BULB ON SMALL SUCTION LINE

@ 2
7 Dg
N4 L —

EXTERMNAL BULB ON LARGE SUCTION LINE

Superheat setting

In general, most TXV has a superheat adjustment screw. However, some TXV has a fixed superheat setting. TXV is
manufactured with a pre-set superheat setting, but adjustment can be made.

Turning the adjustment screw clockwise will increase the superheat and anti-clockwise will reduce it. This will actually
adjust the spring tensioning within the valve and changes the static superheat (SS) of the TXV.

Each TXV will also have a specified opening superheat (OS) which is defined as the superheat which causes the valve to
open 100%, giving the nominal rated capacity (Q,or)- Thus, the total operating superheat (OSH) of the valve is given as:

OSH=S8S +0S

See diagram below.
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Refer to manufacturer’s specifications for the values of SS and OS.
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TXV are designed to operate with a full liquid column seal on the inlet. Insufficient sub-cooling may produce flash gas

through the valve and decrease the performance. Recommended sub-cooling is between 3 to 5°C. This can be measured
using pressure gauge and thermocouple at the condenser out piping before the TXV.
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Chapter 4: Motor

All roof top units use 3 phase squirrel cage induction motors. For details refer to Appendix 15.

All the indoor motors are air-cooled with an external polypropylene fan at one end of the motor which is attached together
to the motor shaft. A fan cover is attached over the fan for protection. The air inlet mesh has been designed to prevent
fingers from going into the fan compartment.

This motor frame also has fins to dissipate heat from its body. The body is made from cast iron. The motor shaft itself is
made from medium carbon steel machined with keyway. It is coated with grease to prevent rusting and this coating should
not be removed especially during installation or changing pulleys.

The indoor motors used in the roof top units are horizontally foot mounted. They have a protection index of IP54 which
means that they are protected against contact with live or moving parts inside the motor and against water splash on the
motor from any direction.

The indoor motors have a Class B winding insulation (for UATP/TYP/T/TY180A to UATP/TYP/T/TY560A) with a maximum
winding temperature of 130°C or Class F winding insulation (for UATP/TYP/T/TY700A to UATPC/TYPC/TC/TYC12A) with
a maximum winding temperature of 155°C. The motor is air-cooled, therefore the air stream over the motor should not be
blocked in any way. Besides this the motor must not be subject to very high external static pressure otherwise the motor
winding may overheat and burn. It is recommended to operate the unit within an ambient temperature range of -10°C to
40°C. The outdoor motors have a Class F winding insulation (for UATP/TYP/T/TY180A to UATPC/TYPC/TC/TYC12A)
with a maximum winding temperature of 155°C except for UATP/TYP/T/TY320A which has a Class E winding insulation
with a maximum winding temperature of 125°C.

The motors have two pieces of ball bearings at both ends to support the rotor shaft. These bearings are double-shielded
and pre-packed with lithium-base grease (Alvania No.3) No additional grease is required during the normal operation of
the motor.

Three phase motors are self-starting. Therefore no starting capacitors are needed. It has six terminals as shown in Figure
4-1(a). The connection of these terminals will determine the wiring configuration of the motor. There are two types of
connection namely:

a star connection
b delta connection

Each of these motors has three stator windings which are connected to the three-phase power supply as shown in Figure
4-1(b)

DELTA STAR

w2 u2 v2 w2 u2 v2
copper O O @)
bar
incoming /
supply
wire

u1 v1 w1 u1l v1 w1
Note: The numbering u1, u2, v1, v2, w1 and w2 denotes the terminal numbers
as indicated inside the terminal box.

Figure 4-1(a)
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R ——ul
/ motor winding
STAR CONNECTION
u2
Y
B
R
ui
w2
DELTA CONNECTION
w1 u2
Y
v2 vi
B

Figure 4-1(b)
The roof top indoor motors have the following connection

Model Motor Connection
UATP/TYP/T/TY180A Star
UATP/TYP/T/TY240A Star
UATP/TYP/T/TY280A Star
UATP/TYP/T/TY320A Star
UATP/TYP/T/TY450A Star
UATP/TYP/T/TY560A Star
UATP/TYP/T/TY700A Delta
UATP/TYP/T/TY850A Delta
UATPC/TYPC/TC/TYC10A | Delta
UATPC/TYPC/TC/TYC12A | Delta

Figure 4-2

One of the common applications is to use the star connection for starting purpose due to the lower current drawn. For
such application, all the copper plates are removed and the six motor terminals are connected externally to a switchboard
where a set of relays and magnetic contactors will changeover between start and delta connection. For details refer to
Chapter 5 on Electrical Wiring.
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The following diagram illustrates how the copper plates and incoming wire terminal should be connected to the motor

terminal:
nut\ round cable lug (€ Pelow)
7
- . . . .
wire terminal for incoming
copper plate ower suppl
pper p |\ — — p pply
plain washer 4 : | —
\( \r wire terminal for motor
leads

MOTOR TERMINAL BLOCK

The copper plate has a shape as shown here. |:> ;

Additional plain washers and nuts are supplied
together for wire connection.

L

Use ONLY round cable lugs to connect the incoming supply wire to the terminals. Do not use “Y” fork cable lugs because
these may be pulled out from the terminals when the wire cable is jerked.

During wiring connection, do not damage the rubber gasket on the terminal cover. This rubber gasket is there to prevent
ingress of water into the terminal box when water is splashed unto it. All motors have the terminal box by the side of the
body with the incoming wire hole beneath the box. This is to prevent water from entering into the box when water is
splashed onto the motor.

Figure 4-3




| * Rooftops

It is recommended that a “cross” to be cut on the wire rubber bush to pass through the wire cable. Do not cut-off any piece
of the rubber as this may cause water to enter the terminal box.

rubber gasket around terminal box
{tighten all screws properly}

}< rubber bush around incoming

wire hole (beneath terminal box)

Figure 4-4

cut a cross over the rubber bush

do not cut-off a piece

Motor Change
Certain applications may require a bigger size motors.
The following steps can be used while changing the indoor motor.

1 Disconnect the main incoming power supply.
2 Remove the service panel.

3 Loosen the motor bracket to un-tension the V-belt.
(Refer to Figure 3-2)

Remove the four mounting bolts and nuts to the bracket

Take out the motor. For larger and heavier motors it may be necessary to use a chain block to lift and take out the
motor. Every motor has an eye bolt on top of it for lifting purpose.

6 Dismantle the pulley from the old motor and install the new motor.
7 Tighten all mounting bolts and nuts. Re-tension the V-belt by adjusting the mounting bracket.

8 Reconnect the incoming cable. Test run and check the rotation of the blower.
The mounting bolt holes for larger size motor have been punched onto the motor mounting bracket. Refer Figure 4-5
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Figure 4-5(b) Motor Mounting Base for UATP/TYP/T/TY450/560A
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Figure 4-5(c) Motor Mounting Base for UATP/TYP/T/TY700/850A
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Motor rotation
It is important to check that the motor rotation is in the right direction. Reverse rotation will cause insufficient air and

sometimes abnormal noise and vibrations.
Generally, the blower impeller will rotate in the direction of the increasing housing scroll volute towards the discharge
mouth opening. This direction is indicated by a stamped arrow or sticker type on the blower housing itself.

Direction of rotation

AIR THROW e

—

scroll housing volute

Figure 4-6

In order to determine the rotation of the motor, momentarily switch on and off the motor and see the direction of the
blower. If the rotation is reverse, simply switch the wire connection of any two of the three phases.

RED YELLOW BLUE
() o (@)
A A A

V.. k4

Incoming power
supply cable

Just switch any of the two phases
to reverse rotation.

Figure 4-7
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Chapter 5: Electrical Wiring

There are several methods which can be used to wire the roof top unit:
a electronic main control board
b star-delta starter

¢ direct on line (for cooling only model)

Wire Size and Earth Leakage Circuit Breaker

Model Power cable | Earth Cable Fuse (Class ELCB (with overload protection)

mm? mm? B),A A mA@O0.1s
UATPITYPT/ 8 8 40 40 <=30
TY180A
UATPITYPT/ 14 14 40 50 <=30
TY240A
UATPITYPT/ 14 14 40 50 <=30
TY280A
UATPITYPTI 14 14 40 50 <=30
TY320A
UATPITYPTI 22 22 40 100 <=100
TY450A
UATPITYPT/ 22 22 40 100 <=100
TY560A
UATPITYPT/ 38 38 40 125 <=100
TY700A
UATPITYPT/ 60 60 40 175 <=100
TY850A
UATPCTYPCITC/ | 60 60 125 175 <=100
TYC10A
UATPCITYPCITC/ | 60 60 125 175 <=100
TYC12A

Figure 5-1

Electronic Main Control Board
All roof top units are installed on the roof top. The wiring diagram is as shown in Appendix 16.

Star-Delta Starter

This type of wiring makes use of the low starting current characteristic of the star connection. By pressing the push start
button, the motor is connected as a star. A timer delay of a few seconds changes the connection to delta for normal
operation. This changing from star to delta uses two sets of contactors. Refer to Figure for details of wiring.

In order to run the start-delta starter all copper bars are removed from the three phase motor terminals and to run wires
from the six terminals as shown. This star-delta circuitry is located in an external switchboard.

STARTER
SWITCHBOARD

U1 u2
V1 V2

W1 W2

Figure 5-2
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STAR-DELTA STARTER WIRING DIAGRAM

(0]

\Q Isolator

O—D—o/o—;u
o

Main © © — Delta © © l A Star l o 0
contactor contactor contactor
o 1o o o 'O

O

c1 c2 c3 Q 10
J 3 JoL
W1 w2
V1 u2
U1 V2
- o

O/L ¢

START_| o

c2 © c2 O c2 ©
[e) o o)

mTI

Run
Main C1
Timer
delay

B
Trip —®
o
416
o
Star C3 —@
Delta C2 -@

Figure 5-3
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Direct on-line
This is a common method for cooling only model. By pushing a button or switch the power supply is directly supplied to

each component.
This is done via a magnetic contactor which energizes when the push button or switch is turned on. This button / switch

can be located on the external switchboard itself or remotely in the conditioned room itself.

R S T
STOP.
_|?_ O O
START i Contactor
[]
In switchboard
(simplified) P9 ] @
Overload l_‘
protector:I —
[u1l v1[w1
M
3-PHASE
Figure 5-4

The disadvantage of this method of wiring is the high starting current for large three phase motors may cause surge of
power supply. Tripping of protective device may occur. Lights may flicker during the starting of the motor.

Other starters

The auto-transformer can be used to step down the incoming supply voltage momentarily (normally 70%) during start-up
in order to reduce the current. By using magnetic contactors this voltage is restored to full value after a few seconds of
starting. Refer Fig 5-5(a) and (b)for details.

Soft-starters can be used to run the motor to reduce sudden surge of current during start-up. However soft-starters are
costly to install. Modification of internal wiring is required.
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Figure 5-5(a)
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Figure 5-5(b)

Trip light (red)

Auxillary relay

Main contactor

Run light (orange)

Time delay relay

Star contactor

Star contactor




| * Rooftops

Appendix 1

="
Tormanau Rubber Pads

=

Bubrber s,

Rubber Pads { sheets) lave long been the mosl geperal
and widely used material effective in reducing minor or
pos-critical noixe and vibrmion. Tomabmwks "BFT
nabber En.il [shoets) A ‘ﬂnﬂ-l‘ibb-u-ﬂ":h:i;nhntnm
uppet and lower sufaces and have boen angped widely 1o
Eolae nose and vibraion of many machines and HY AC
equipments. IEis elatively 2asy to cul MPT pads to varsous
gizes (hanks for il "rbs’ design featune, In general MPT
pads are applied free from nchor bolting except when
cases of eaotmons homzental forces distinotive by exist

Thres (3} sizes of MPT rubber pods are availohle:

mvension Unit: mm Compression Loading:
Fapormmeanded Maximm
W : i
hiodal Thickess idth Length Kgjcn? (Psi) Kpfem?® (Psi)
MPT-9 9 300 600 30 {43) 50 (70)
MPT-13 13 300 600 4100 (57) BOCIES)
MPFT-1% LY L1 tiCH] 5070} RO(IT5)
Rubber Fads.

Stacking For More Dellection

MPT pads may be stacked to increase deflection for better
noise and vibration redoction while shimmed with 1.6 mm
thick steel plate (1) for better rigidity.

Example: if 3 layers of pads are stacked thus offering 3
times the deflection of o single layer under the snme load.
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Appendix 2

Damping factors for materials commonly used for isolators

Material Approx Damping Factor C/C,, Tmax ( approx )
Steel Spring 0.005 100
Elastomers

Natural Rubber 0.05 10
Neoprene 0.05 10
Butyl 0.12 4.0
Barry Hi Damp 0.15 35
Barry LT 0.11 45
Barry Universal 0.08 6.0
Friction Damped Springs 0.33 15
Metal Mesh 0.12 4.0
Air Damping 0.17 3.0
Felt and Cork 0.06 8.0
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Appendix 3-1

VIBRA SYSTEMS INC.

Anti-Vibration Products

10 Rayeme Hd, Concord, Omania, L4 2G5
Ted: S05-738-TA10 Fax: B05-736-037

E-mail: infoSrabiagyeiarms oo
Wab-sita: wwsa VibraSystame.com

&

SPECIAL FEATURES:

FEATURES:

E-100 Series
SPRING MOUNT

E 190 Series Spring Mamnts are a open spring consirnction with a cemiral imternal screw thread on
Eath eep and bettean, The wew] constraction givet 2 sfrong and resiliont meuni wuitable Tfor harsh
emviroaments. Open mpring moosts bave o oo myteral frequency and can absorh lateral interference

witheul restrictive conesct. Thiz type ha e wrectures baorn nefe involating indermediage bayers an
arandard.

Law narural equeney
Qreiek amd easy nstallacien
Zuitshle Mor karih envirsamen
Laad ranges from 1 Ths ta 700 [by
Suitable for Fany, chillers, AVAC uniis, realing towers, #bc,

50 Mlw I3 LE

Elmy 1%
EIY 45
E ISV L=
ElMY b3
EINZY [
Elzny el
E1an¥ Eh L
Ihs, ELOD Serfes 100, 103
L E S
w4 g
wl HE
[ r"' 1M -
Wl
i 4
HH++ i
S O Le LWL

(L

an
130

350
440
1]

Xlo
AM1D
M1D
M1
M1z
iz

LOAD V5 DEFLECTION:

00 Series 105 106

1

r-l-I.II

v

L
.H-l"'

—

_.-'
i
=

E

LEL

SESELE

L P
-1E
=18
1%
L Py
s

EL10D Eerdes 112, 120, 130
I
1

~FEEEFRIEEF
§

T ®W & N LW A

I 7oamxn

77



78

| *Rooftops

Appendix 3-2

310 Rayette Rd. Concord, Ontario. L4 2G5

VIBRA SYSTEMS INC. Gl W

Anti-Vibration Praducts Web-site: waecVibraSystems.oom
BA or BI) Series
SPRING MOUNTS

EA ar EIV wriey gprisg monsts are aebouced Luleraly stabls sieel cprings coptained is molded seoprens soustoal oops
are color coded for eacy Geld dspbilcamnes, Sprisgs have 3 509 addinses] fravel o selid Bead &5 per ASHEAE
recommendstions. Theze spring mosnt: can also be supplied with o base plate if required to be balted to flsor.

Thew pring monsls are recomvmended where bofh barivesial and vertical viability are required. Thee serles sprieg moosds
are uted for vibration & oeise confrol applcationn such as pumgs, cenfrifugal fans, air hasdling units, air cempressars amd
similar spplicstian;.

Model'BA' [wio base plate)

Dimension im Imcbes
3 O [T - i | -
BAOREDWITHHASE FLATE) |&| 258 | &8 |41'2] 8 | hE | &8

MODEL
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Appendix 3-3
|
/+
| -
~ E }
ot é% L
= 1 ™~ 5/&" hole for base plate
| Mg ({BD Model anly)
| 2y
| 5
HE dia. cap scew
E—' ,-"j Eguipment Basa
1 T s
i B 5 din, Adjusting Boit
4 1
Froa Haight
Spring
~— Elaslormedric Acoustical cup
=i -
L T Rectangual Baze Plate
(B0 Model Onby)
RATED  5S0LID DEFLECTION COLOE
ISOLATOR c
: LOAD LOAD AT SOLID :
MODEL gy (LBS)  LOAD (INCH) [ AL | STRIFE
&0
I
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Appendix 3-4

310 Rayette Ad. Coancord, Ontaric, L4 2GR

VIBRA SYSTEMS INC. e e inngy

Anfi-Vibration Products Wab-site: weanwVibraSystems.com

O5M-1-140 Series
SPING MOUNTS

2" Deflection
Q5N Series mpring mounts are unhoused, laterally stable steel
- 3 sprimgs welded s the top and borom sieel plates. The wpper load
1 i plate includes a beveling bolt sssemmbly. The bower sceel place
EME | features a neopreme acomstical fricdon pad. Mountsg holes are

provided on &ll mesnti. Thiws spriog masnc kave & balll leveling
devier. The Sprimgs are galvandeed fer long operation Efe withear
e T any rusting problems and are colwr coded for easy fleld

I3 i A @ 1752 sulsbie for  idemtification, Springs have a 50% additienal travel to solid Joad ax
qr qm |' @ 1|r| m prr ASHEAE recommrmndations.

J.'I.\.&____A/II Thedw spidng moiats are recommended where both hoiigonial and
ﬂ wirtical staliliny are required. In general these serbes spring moasis

: are ned far vibratisn & noite contral applicatisns mch & pumps,
cemirifugal fans, air handling mnigs, afr compressery and for simidlar
applicatisns,

COLOR

RATED LiATY

O5AL-1-148 7 100 115 SILVER BLUE
e T | 13% 209 p i ] SILVER BLACK
O] -1 42 =] L 0 SILVER EED
OrsAd-1-14% LL] 500 10 SILVER GEREEN
OERC 114 Ll T4 30 SILVER GRAY
OiENL -1 8T BN 143 Lo SILVER WHITE
05NE-1-1464 1241 1aR2 0 SILVER YELLOW
OSR{-1-1480-1468 450 [12] ] SILVER BLUE
DN -1 40- 1468 LA 7T L0 SILVER BLACK
QEN-1-142-1468 E50 T 0 SILVER EED
SA-1-143-1460 TA3 [REC xn SILVER GREEN
SN 1-144- 1468 Cpl ] 1514 o SVER GRAY
OEM-1-147-1468 1333 RlIEN L0 SILVER WHITE
O5R-1-148A- 1458 1861 1462 10 SILVER YELLOW
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Appendix 3-5

VIBRA SYSTEMS INC.

Anfi-Vibrotion Products

310 Rayette Ad. Cancord, Ontaric, LAK 2G5
Tel: 905-738-7610 Fax: 205-738-0887
E-mail: infofvibrasysiems. com

Whab-sita: wanw, VibraSysmems,com

d [IF Faew i

M.T.5,

BESM-1-150 Series
SPRING MOUNTS
1"Deflection

ESM series ape similar e OSA
series spring meunts excepd it has
revricied 1o asiembly  which
limis vertieal mevemend die e
reduced londs sr emiernal forces
{wind lomds). ESM zeriex sprimg
mabsis  are  uahouied Blecally
stabde wteel aprings welded o op
amnd bgttom sieel plates, The
upper  load  plde  include: &
leveling Bell avwmbly, Lower
steel plate featurer a nesprens
scountical Mriction pad, Mountisg
halex are previded on all mamnks,
These spring mounts are having in bmilt beveling device. Springs are
gahvamized for long aperating life withest amy resting problems and are
eolor coded Tor easy field identification. Springs are kaving 5%

additlanal travel oo selld bead & per ashrse recommendations.

These spring mounts are recommended where both horizontal and vertical stability are required in gemeral these series spring
moumis are usesd far vibration & medte contrel applcation of air handlimg usits; cooling tewery, chillers, cendensizg undts and
bodlers epe. These meunts are more seltable & effectve when wsed below equipment with large varisdens of insralled weighi
amd operating weight as well as roof mesmted equipments Hke fans eoc.

ELSAM-1-158 53 115 1.3 SILVER BROWN
RSM.1-151 15} 118 1.3 SILVER ORANGE
ot 1 — — s e
RSM-1-152 216 315 13 SILVER GREEN
RSM1_153 380 350 1.3 SILVER RED
R5h-1-154 444} GhD 1.1 SILVER BLACK
RSM 1158 L0 8 11 SILVER WHITE
_ — — e
RSM-1-156 = 200 10 SILVER GRAY
RSALL 15T 733 1100 0. SILVER BLLE
H5h-1-158 1§ 1HDD 1.0 SILVER COLD
ESAL 1159 1654 2500 L0 SILVER NIL
I ———— — — — —— —
RSM-1-150-161 431 T2 1.0 SILVER BROWN
_RSMLLIEL 161 €11 798 L0 SILVER ORANGE
BSAE-1-152-141 57 BRG 1.0 SILVER GREEEN
RSML-1-153-161 bt 1000 10 SILVER RED
e ey — _— R A —
RSM-1-154-161 58 1115 10 SILVER BLACK
REM-1.135-161 £l 1307 L0 SILVER. WHITE
_REM-] -I!l'_ﬁ-]il 1% 1515 1.0 SILVER CGRAY
REML1157-161 118 1663 0. SILVER BLLE
S —
RSM.1-153-16] 1616 1413 1.0 SILVER COLD
RSM-1.159-161 TS} 3128 10 SILVER NIL
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Appendix 3-6

VibraSystems Inc.

H.T.E

RSM-2-140 Series
SPRING MOUNTS
2"Deflection

RSM weries are similar to 058 series
spring mounts excepd it has restricted #o T
assembly which limits vertical movement -
due te redaced loads or external farces
(wind leads), R5M series spring moants

are mnhowsed laterally stable steel springs
welded to fop and hodtom steel plates.

The npper lnsd plate includes a leveling

teolt assembly. Lower steel plate features
a meaprene adoustical riction pad.
Moumting holes are provided an all
monnts. These spring maunts are having
Euilt in bevelimg device, Sprimgs are
palvamized for long sperating life withost
amy rusting problems and are coler coded for easy Seld identification.
Springt are having 0% additional travel 1o salid load az per ASHREAE
recommensdations, These spring mosnts are recommended where both
rerizomtal and vertical stability are required in general these series spring
mounts are wied For vibeation & poite control application of adr handlisg

nmits, casling towers, chillers, condenving nwits and beilers sfc, These monnts are more paitable & effective when nied below
equipment with large variatiens of installed weight and operating weight as well as roof mounted equipments like fans etc.

IS0OLATO
MODEL

R

RATED LA

[LEBS)

DEFLECIION AL
SOLID LOAD
[N ED

RSM3 146 134
RSM-2-141 266 09 235 SILVER BLACK
RSM-2-142 500 750 1.0 SILVER RED
RSM-2-143 864 109 20 SILVER GREEN
RSM-2-144 852 1423 20 SILVER GRAY
RSM 3147 1906 2860 1.0 SILVER WHITE
REM 21484 2813 3784 10 SILVER YELLOW
Bl — — - . —
RSM-2-141-1468 106 1554 2.0 SILVER BLACK
RSM-1-142-1468 1300 1952 20 SILVER RED
RSM 11431468 1466 2200 10 SILVER GREEN
RSA-1-144-1468 1752 2518 2.9 SILVER GRAY
| RSM-1-147-1468 2706 4061} 2.0 SILVER WHITE
L1 84 38 SILVER YELLOW
I
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UATP/TYP/TY180A

Appendix 4-1
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Appendix 4-2

UATP/TYPI/TITY240/280/320A
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Appendix 4-3

UATP/TYP/T/ITY450/560A
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Appendix 5-1

Drive clip in place Drive clip

“S” Connector

Starting a drive clip

“L” type connector
(angle edge at top)

Duct section

Drive clip
Bottom tab bent

Ducts in place ready for
securing with drive clips

Snap end i : - Quter flange

Snap lock
connector

Snap lock
buttons

Duct section

Shaped end

Button type snap-lock duct joint
prior to fitting together

L— Inner flange

Rounded edge

IASY! Type
connector

Ducts prior to fitting together and cross section
detail of “S” type connector
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—-—m—- m
-
A-drive slip B- S slip C- inside groove seam

_Reinforced E- Sliding seam F-pocket joint section at
Bar -S slip clip punch
G-Standing H- Pittsburgh seam

Fig. 58-Joints and seams for low pressure systems
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Appendix 6-1
Round elbow Take off 90° Take off Take off Take off
Rectangular 90° Elbow 45° Elbow 90° Elbow
45° elbow
Transition Transition Adapter Transition
Floor pan Floor pan Square to round transition Round to rectangular
adapter, off set
45° Off set 180° Off set Adapter Boot
Boot Boot Boot Boot Boot

Fig. 40-4. Standard duct fittings.
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J-60

Note: D 3** Troot Radius
Ol€ F . No Radius
Q - Not recommended

18 in. min.

> & » 6 B

A-5 B-10

Inside redius for A and B = 3 in.

I-12in. wide 75 J-12in. wide 90
I- 14 in. wide 75 J - 14 in. wide 90

H-10in. wide 40
H - 12 in. wide 55
H - 14 in. wide 55

F-5 - 10 in. wide 60 J-10in. wide 75

G- 10 in. wide 10
G-12in. wide 15
G- 14 in. wide 15

Figure 39-65. (Contined)
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Table 1 Surface Conductances and Resistances for Air

Surface Emittance, ¢

Non-
Direction reflective Reflective

Position of of Heat €=0.90 €=0.20 €=0.05
Surface Flow h. R h, R h, R
STILLAIR

Horizontal Upward 926 011 517 019 432 0.23

Sloping — 45°  Upward 9.09 0.11 5.00 0.20 4.15 0.24

Vertical Horizontal 8.29 0.12 420 0.24 3.35 0.30

Sloping —45° Downward 7.50 0.13 3.41 0.29 256 0.39

Horizontal Downward 6.13 0.16 2.10 048 1.25 0.80
MOVING AIR (Any position) h, R

Wind (for winter) Any 34.0 0.030 — — — —
6.7 m/s (24km/h)

Wind (for summer)  Any 22.7 0.044 — — — —
3.4 m/s (12 km/h)

Notes:

1. Surface conductance h,and h, measured in W/(m? - K); resistance R in m? - K/W.

2. No surface has both an air space resistance value and a surface resistance value.

3. For ventilated attics or spaces above seilings under summer conditions (heat flow down),
see Table 5.

4. Conductances are for surfaces of the stated emittance facing virtual blackbody surroun-
dings at the same temperature as the ambient air. Values are based on a surface-air
temperature difference of 5.5 K and for surface temperatures of 21°C.

5. See Chapter 3 for more detailed information, especially Tables 5 and 6, and see Figure 1
for additional data.

6. Condensate can have a significant impact on surface emittance (see Table 2).
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Foster®

60-95/60-96

Product Data Sheer
FROPERTIES FOSTER MONOLAR® COATING
COLOR: @
B30 Wihite
S0-B4 Gray

Cher colors avalable on special oedir.

AFPLICATION COMIISTENCT:
& rless spray or bruss

AVERADE WEMHT / U3, QALLON (A3 T4 D 14F3):
22 to 100 by (L1510 120 kgth

AYERAGE NONYOLATILE [ASTH D 1644):
A3 by vulumo (L8 by weight]

COVERAGE RANGE (FSTH Tij:

[Buibjest i ihe malure of makediad coated.) Wetoowerages
showe befow are for smaocth noa-porous sufaces, Poous or
rough sufaces wil requite Figher gafonage o attan requined
gy thichness,

Dy Thickness: 0032 indh (08 Am)

Equivalent Wit Coverage: 0094 inch (14 am)

B gELAO0 s M (2.4 1w

DRYIMG TIME [ASTW D 1640):
2o Tosch, 34 hours
Giry Thrasgh: 24 kaum

SEMVICE TEMPERATUNE LIMITS (FITM TO)
[Tamparature 3 caamd carfacs|
-E0°F i 220°F {48°C i 104°C)

WATER VAPCR PERMEANCE:

ASTME 00, Method E, 1025 permn

(U018 medree pemais) at $1 mils dry |1 3mam)

AETH E-f8 Precedure &, 0.018 pema 0012 netds perem)
&1 20 mils (0.80mm) dry

ASTHMF 1244, 005 perrvs (8.033 metic perms) at 30 mils
ey (Ofermn). Tevied ot 100°F (30%C0) and £0% RH

WET FLAMMABILITY (ASTM D 3278
Flash poiat 110°F (43°C)

SURFACE BURNING CHARACTERISTICE

(ASTH E 84)

Floma S =10

Srnokz Develped: 15

Tested at cowerape rade of 25 =q ftigal (081 ¥ Appled
ta 1id impk (@ dmm)) mgrganis reinfmced comest board Tea
flame dma o dTeret e hickreises andior
whkan :?ﬂuﬂmrrmuwrhnﬁ. s

¥iit g5 an the web ar weow, fosrerproduas.com

FOSTER MOMOLAR Coatng is a tsugh Sexible fro-eesistve
elasizmmeris fintsh for protesion of suldoes thermal insulaien. M
eentaing DuPent Hypalan® ubker, 1t i anenosfont vapor
bamrar for los temnperature iselaten on tanks plpewerk,
weittls, ducdwork, and fitings.

NOMOLAR Coiting prowides culstanding wexther barier
predection, shawing geod celor relention, excelien] chemical
n-IET'.:m:l. and durabilly, Ehas excelent resstanoe i UV and
senlight.

NOMNOLAR :-li-ﬂl'lﬂ =il =] -I".l‘H-I-I'IIl'I'ﬂ'I'I"IlTI'IiI parrer ana
wipsr bFrar e s psrsped payunathans laan in
cutdees ml:rvs. Il s & pre-comnpanend. high filn susngth
prodsct, usualy apgied in ko 602k Wi Sandand aress
wpray equipran. Hepaye aasily and ofeanly with 2 minimum

of echwebbing.

MOMOLAR Couting is an deal fnisk ler Naxibbe oalular
iegulatica fubing and sheets. Apply by brush in b 2ads

NOMNOLAR Costing in produced under toe clamsilcaion and
H-lh'l—l.l' agnnce of Undensiler’'s Labaraberes, ne

MNOMOLAR Couling meets HFTA 804 ard 200 25050
rHUETBTEN.

NOMOLAR Colling conians io SDeSi0R ad, mesuny or
PEfaY Shrpo s

UM ITATIONS

Store ard apply betwoon £0°F (4°C) and |DO'F (12°C)

Fof kst pesults, seeet Elastalar B8-24 far insulytism jaind
sealing wnder Mondar coaing

Swiayte ol placta matsnale for oompat bty whes usng a
sobeant base predus,

Cuisher horzonial surfsces muest avways aran corpletely. A
proh of st leant 1707 per foct {4 omdm) B recommended.
Make camaly this product s corpletely dry and e aea e
from sahentodor i food is nndeed.

Seleat Monolar ko $0-60 (whise) or 6061 jgroy) for trweesd
or glewe appication.

™ TRdemak al Speciaty Comancion Brands, ad.

"Traderark of E.1. Dupant Company
e
DR

Speciaty Construction Brands, Inc.
200 West Campass Dive o Sube CF o Ardngon Heights, IL 80004 o BOD-231-8841 o fax 800008858
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AFFLICATION GUIDE
FOR

FOSTER MONOLAR® COATING
60-95/60-36

MATERIAL PALFARATION
STwal. DONOT THIN. Axly iy D J@n dy Suramms. Kedp Oorain Goged whian nd i wee i prvent sohend Fraporaion

APPLICATION
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Aty
Fig orcn 10l whita mamorang InD el Ak coal. Sroeih memarare B joid wrinles .Hi‘l'mﬂll_iﬂm.m
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22 pile {080,

#ﬁmnﬂmmm

A%et B At lwd 00 have E‘ walﬁw mmtmmntEMp

THE l'llil'.'lq-:l ﬂiltﬂ':l.'l'lfi- previdy a minimum ¢y im &2 mis (1. Imm
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Ceiling

perforated diffuser
ceiling panel
High
@ sidewall
Wall register
diffuser

slo ‘
Floor
register
Baseboard
register
— @
Floor Baseboard  Low sidewall| high sidewall| Ceiling
Exellent if used Exellent if
Cooling performence Excellent with perimeter |  designed to Good Good
systems discharge spward

. . Fair - should not | Good - should not

Excellent Exellent if used |Exellent if used be used to heat | be used to heat

Heating performence

with perimeter
systems

with perimeter
systems

slab houses in
Northern climates

slab houses in
Northern climates

Interference with decor

Ensily concealed
because it has flush
with the door and
can be painted to
match

Not quite to easy to
conceal because it
projects from the
baseboard

Hard to conceal
because it is
usualy ina
flatwall

Empossible to
conceal because it
is above furniture
and in a dat wall

Empossible to
conceal but
decorstive types are
available

Interference with
furniture placement

No interference -
located at outside
wall under a
window

No interference -
located at outside
wall under a
window

can interfere -
because air
discharge is not
vertical

No interference

No interference

Interference with
full-length drapes

No interference -
located 6 or 7
inches from the
wall

When drapes are
closed, they will
cover the outlet

When located
under a window,
drapes will close
over it

No interference

No interference

Interference with

Carpeting must

Carpeting must

No interference

No interference

No interference

wall-to-wall carpeting | cut be nutched

Low to medium L‘?[‘”" to hfg:‘ o
Outlet coast Low Medium dependingon | Low wide variety o

types are

the type selected -

available

Low because the | Low when led [ Medium - Low on furred High because
Installation cost still not be cut | from below - stll [requires ceiling systems | q,ts require

need not be cut

wallstock and
cutting of plates

high when using
under-floor
system

installation
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Tuttle & Bailey.

16-30. Vertical fase vanes in a
four-way ceiling supply grille.

Tuttle & Bailey.

16-31. Perforated face adjustable
diffuser for full flow and deflector
for ceiling installation.

DHSNARNAAAN

—
.—"_-—"_=
e
==
=
=
—
=
==
—
]
=

(A) Stamped large-volume
air inle

Figure 39-56. Return air grilles.

Tuttle & Bailey.
16-29. Ceiling grille.

(B) Floor air inlet

Tuttle & Bailey.
16-34. Antismudge ring.

Tuttle & Bailey.

16-35. High-capacity air channel

diffuser with fixed pattern for sus-
pended grid ceilings.

Tuttle & Bailey.

16-36. Single-side diffuser with
side inlet.

Tuttle & Bailey.

(C) Filter air inlet grilles
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TABLE 7—RECOMMENDED MAXIMUM DUCT VEILOCITIES FOR LOW VELOCITY SYSTEMS (FPM)

COMTROLLING PACTOR CONTROLLING FACTON =DUET FRICTION
APFLICATION Wi E JEMERATION Minin Dunis Bewmch Ouzin

Mads Duins o [ fupply Wadurs
Baudorces [5ei] & [ L] e ]
Aparmmaiy
Firen: Badrooms i[- ] - L] 1 Ho& T
Faipdal Bedroomm
Froste Oifce
Eeagigry Roge Ll ] g e 1500 LT -] -]
ik airie
L]
Piisirivir 5] 134a e ] (] ad
Coneral Offaes
High Clany Beslawrdidi
T 1300 2000 1300 "™ 1300
Haran
Averpgs Shses
Calatesk 1 00 150 (-] [
behrinein! :wﬂ:l 200 ] ]E |£ﬂ

TABLE 8 —VEILOCITY PRESSURES
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1 1930 A LT 184 a0 1.18 Land
H 1943 1 Tl i e 2,38 e
b 2000 5 o 113 A0 34 Flas)
™ o r FLTT) (AT FEIT 228 a0
~2F -] L] L 1.3 sl
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. ) . . y CFM Capacity CFM Capacity
Code Size Actual Dimensions Perimeter Tolerance + 1/16 @350 FPM @500 FPM
24241 24x24x1” 23-3/8 x 23-3/18 x 7/8 1,400 2,000
20251 20x25x1” 19-5/8 x 24-5/8 x 7/8 1,200 1,700
20201 20x20x1” 19-5/8 x 19-5/8 x 7/8 980 1,400
16251 16x25x1” 15-5/8 x 24-5/8 x 7/8 980 1,400
16201 16x20x1” 15-5/8 x 19-5/8 x 7/8 800 1,150
24201 24x20x1” 23-3/8 x 19-5/8 x 7/8 1,200 1,700
12241 12x24x1” 23-3/8 x 23-3/18 x 7/8 700 1,000
24242 24x24x2 23-3/8 x 23-3/8 x 1-7/8 1,200 2,000
20252 20x25x2" 19-5/8 x 24-5/8 x 1-7/8 1,000 1,750
20202 20x20x2" 19-5/8 x 19-5/8 x 1-7/8 800 1,400
16252 16x25x2" 15-5/8 x 24-5/8 x 1-7/8 800 1,400
16202 16x20x2" 15-5/8 x 19-5/8 x 1-7/8 640 1,150
24202 24x20x2" 23-3/18 x 19-5/8 x 1-7/8 1,000 1,700
12242 12x24x2" 23-3/8 x 23-3/8 x 1-7/8 640 1,000

AFS-Alu Mesh Filter

Resistance in Inches H,0
FPM In. W.G. FPM In. W.G.
150 010 400 .063
200 019 450 075
250 025 500 100
300 034 600 120
350 .049 650 150
150 015 400 .089
200 .026 450 110
250 .037 500 140
300 .051 600 180
350 070 650 200

1.80m/s = 350 F.P.M.
2.54m/s = 500 F.P.M.
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CONTROL MODULE OF UATP/T/180A

Connector For
Remote Control Wires

Terminal Block For
Power Supply Wires

CONTROL MODULE OF UATP/T/240/280A

Connector for Remote
Control Wires

Supply Wires

Terminal Block For Power|
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CONTROL MODULE OF UATP/T320A

Connector For Remote
Control Wires

Terminal Block For Power
Supply Wires

CONTROL MODULE OF UATP/T450/560A

Connector For Remote
Control Wires

Terminal Block For Power
Supply Wires
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CONTROL MODULE OF UATP/T700/800A

Connector For Remote

Control Wires
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CONTROL MODULE UATY240/280A

* -

= C

=y N
=

Connector For
Remote Control Wires

b

Terminal Block For
Power Supply Wires

CONTROL MODULE UATYP240/280A

Ly

IR IO

|

o (]

e )

©e be

Connector For Remote Terminal Block For Power
Control Wires Supply Wires
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CONTROL MODULE UATYP/TY320A

o

(== —
ElisYi==)

Connector For Remote
Control Wires

0 I A

Terminal Block For Power
Supply Wires

CONTROL MODULE UATYP/TY450/560A

i
[

PCB

©0 ©0 ©o
OUT FAN 1 0UT F 2 00T QD

52F2 S2F3

Terminal Block For Power
Supply Wires

Connector For Remote
Control Wires
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Appendix 12-6

CONTROL MODULE UATYP/TY700/850A

wires

il T
=t fa
=3 1o
LY I
Terminal Block For
Power Supply Wires
CONTROL MODULE UATYPCI/TYC10/12A
w1 I
- =
o )
i
ER
L+
el &
EHE

Connector for
remote control

Connector For
Remote Control Wires

Terminal Block for
power supply wires

4)RT-AR only
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Appendix 13-1

Adress Assignment for NIM

Group Address Settings Group Address Settings Group Address Settings Group Address Settings
12345678 12345678 12345678 12345678

0 00000000 64 00000010 128 00000001 192 00000011
1 10000000 65 10000010 129 10000001 193 10000011
2 01000000 66 01000010 130 01000001 194 01000011
3 11000000 67 11000010 131 11000001 195 11000011
4 00100000 68 00100010 132 00100001 196 00100011
5 10100000 69 10100010 133 10100001 197 10100011
6 01100000 70 01100010 134 01100001 198 01100011
7 11100000 71 11100010 135 11100001 199 11100011
8 00010000 72 00010010 136 00010001 200 00010011
9 10010000 73 10010010 137 10010001 201 10010011
10 01010000 74 01010010 138 01010001 202 01010011
11 11010000 75 11010010 139 11010001 203 11010011
12 00110000 76 00110010 140 00110001 204 00110011
13 10110000 77 10110010 141 10110001 205 10110011
14 01110000 78 01110010 142 01110001 206 01110011
15 11110000 79 11110010 143 11110001 207 11110011
16 00001000 80 00001010 144 00001001 208 00001011
17 10001000 81 10001010 145 10001001 209 10001011
18 01001000 82 01001010 146 01001001 210 01001011
19 11001000 83 11001010 147 11001001 211 11001011
20 00101000 84 00101010 148 00101001 212 00101011
21 10101000 85 10101010 149 10101001 213 10101011
22 01101000 86 01101010 150 01101001 214 01101011
23 11101000 87 11101010 151 11101001 215 11101011
24 00011000 88 00011010 152 00011001 216 00011011
25 10011000 89 10011010 153 10011001 217 10011011
26 01011000 90 01011010 154 01011001 218 01011011
27 11011000 91 11011010 155 11011001 219 11011011
28 00111000 92 00111010 156 00111001 220 00111011
29 10111000 93 10111010 157 10111001 221 10111011
30 01111000 94 01111010 158 01111001 222 01111011
31 11111000 95 11111010 159 11111001 223 11111011
32 00000100 96 00000110 160 00000101 224 00000111
33 10000100 97 10000110 161 10000101 225 10000111
34 01000100 98 01000110 162 01000101 226 01000111
35 11000100 99 11000110 163 11000101 227 11000111
36 00100100 100 00100110 164 00100101 228 00100111
37 10100100 101 10100110 165 10100101 229 10100111
38 01100100 102 01100110 166 01100101 230 01100111

|
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Appendix 13-2

Adress Assignment for NIM

Group Address Settings Group Address Settings Group Address Settings Group Address Settings
12345678 12345678 12345678 12345678
39 11100100 103 11100110 167 11100101 231 11100111
40 00010100 104 00010110 168 00010101 232 00010111
41 10010100 105 10010110 169 10010101 233 10010111
42 01010100 106 11000010 170 11000001 234 11000011
43 11010100 107 11010110 171 11010101 235 11010111
44 00110100 108 00110110 172 00110101 236 00110111
45 10110100 109 10110110 173 10110101 237 10110111
46 01110100 110 01110110 174 01110101 238 01110111
47 11110100 111 11110110 175 11110101 239 11110111
48 00001100 112 00001110 176 00001101 240 00001111
49 10001100 113 10001110 177 10001101 241 10001111
50 01001100 114 01001110 178 01001101 242 01001111
51 11001100 115 11001110 179 11001101 243 11001111
52 00101100 116 00101110 180 00101101 244 00101111
53 10101100 117 10101110 181 10101101 245 10101111
54 01101100 118 01101110 182 01101101 246 01101111
55 11101100 119 11101110 183 11101101 247 11101111
56 00011100 120 00011110 184 00011101 248 00011111
57 10011100 121 10011110 185 10011101 249 10011111
58 01011100 122 01011110 186 01011101 250 01011111
59 11011100 123 11011110 187 11011101 251 11011111
60 00111100 124 00111110 188 00111101 252 00111111
61 10111100 125 10111110 189 10111101 253 10111111
62 01111100 126 01111110 190 01111101 254 01111111
63 11111100 127 11111110 191 11111101 255 RESERVED
Unit Address Settings 1234 Unit Address Settings 1234
0 0000 8 1000
1 0001 9 1001
2 0010 10 1010
3 0011 11 1011
4 0100 12 1100
5 0101 13 1101
6 0110 14 1110
7 0111 15 1111

108 |
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Appendix 14-1

ARRANGEMENT
—

Tr

II 51F1

F2 (3.15A)

Symbol Name Symbol Name
UAT240AMY1 MC Compressor motor 63H High Pressure switch
UAT280AMY1 MF1 Fan motor (indoor) FZ Auxilliary relay (fan)
. MF2 Fan motor (outdoor) CzZ Auxilliary relay (compressor)
(MeChanlcal CO”trOl) 52C Contactor (compressor 30CZ, 30FZ Auxilliary relay (check)
52F Contactor (fan I/D) <SW> Switch (on)
TB1,2 Terminal block <23WA> Thermostat (room temp.)
F1,F2 Fuse (3.15A) 47 Phase protector
Tr Transformer 49F Internal protector (fan O/D)
51C Over current relay (compressor) C03,04,11,12,14 | Connector
51F1 Over current relay (fan I/D)
RED 1_C11
= r
aTfs T
S, et fo
3N PE om0 m— WHITE | i o WHITE ;@_L
CRCUIT BREAKER ~=nairm=L2 —— e ol E510
Gasaomnt *son N o BLUE A e
UAT280AMY1 . 60A ™= = le= === e e
gl - MF1
_'.h_..‘_ ‘__‘[\“ BLACK
--—-P-E--!‘ %]R;Dsm
GRAY a1 B2

SWITCHBOX

(FIELD SUPPLY)
i e
i

[ 4
1
B
1
[
[}
[}
1
1
I

-— rb- o

% 8
£ ik AN |
t___‘_"%i____l

[ e . e

g B
i
L

—M

" BLUE

L.G RAY

Note: 1. The dotted lines show field wiring

2. The figure in the parentheses show field supply parts

3. Color of earth wire is yellow and green twisting

4. If the power supply is 380AV, change the IC031 connector with

silver color tape to red color tape
5. Refer below example about wiring mark

Lead wire

<Example> g

(CONNECTED ADDRESS | WIRE NUMBER
REF. THIS DRAWING REF. THIS DRAWING

Caution

1. To protect each Fan motor and Compressor from abnormal current .
Over current relays <51C>,<51F1> are installed. Therefore, do not
change factory set value of Over current relays.

Controller connection

Symbol No. Function PAC-204RC terminal no.
1 Power (Active) 24VAC(L)
2 Cooling operation COMP1
3 Fan operation FAN HI
4 Power (Neutral) 24VAC(N)

I 7oamxn
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Appendix 14-2

UATP/T240A

=
o

Main Electrical Component Required

Quantity Required

TER BLOCK, T3011-4P-C1.1 60A

TERMINAL BLOCK, T3020A-1-4P-C1.0 20A

CONT,PAK-26JT-F,2N0,2NC,AC240V,27.5A TOGAMI

CONT,PAK-6JT,1NO,AC240V,2.8A, TOGAMI

RELAY, LY2F AC220/240V OMRON P421132X01

RELAY, LY2F AC24V OMRON S421003H03

TRANSFORMER,240V/24V, TAMURA,P715337X01

| N| O O | W N —

PHASE PROTECTOR, PP1.03, OYL

RN NG B NCY [ ) [N RN RN RN

UATP/T280A

=
o

Main Electrical Component Required

Quantity Required

TER BLOCK, T3011-4P-C1.1 60A

TERMINAL BLOCK, T3020A-1-4P-C1.0 20A

CONT,PAK-26JT-F,2N0,2NC,AC240V,31.0A TOGAMI

CONT,PAK-6JT,1NO,AC240V,3.6A, TOGAMI

RELAY, LY2F AC220/240V OMRON P421132X01

RELAY, LY2F AC24V OMRON $421003H03

| N| O O | W | —

TRANSFORMER,240V/24V, TAMURA,P715337X01

RN N B NOY [ ) [N N RN R

PHASE PROTECTOR, PP1.03




| 7"bArxin « Rooftops

Appendix 14-3

R 52F1 51F1
UAT450AMY1 3 oMo RED
47
UAT560AMY1 E‘l:_ T o, o WHITE j:}_L
iy Al BLACK
51FT
P RED bt 52C1 e RED
A ; Y ! =i g WHITE :D_I.
a L3, BLACK — =T BLACK
Bpack Fe
'_'__.._*_"N i BLUE RED i g RED
WHITE | 2 WHITE :-.:-2}_1
ki M
_______ P_E_-! BLACK u -Un-u- BLACK
Power Supply RED 3 RED 14C11
380~415VAC e—
= WHITE 2
3N~PE e — MF2
50Hz F1(3.15A) - BLACK 3
12021
CIRCUIT BREAKER ﬁTE P
(FIELD SUPPLY) 47 ack - E_L
SYMBOL NAME GRAY
MC1,2 Compressormotor ' 0 & - - wo o Fec ke s _.E
MF1 Fan Motor (indoor) .
MF2,3 Fan Motor (outdoor) 52F1 E
52C1,2 Contactor (compressor) 1
1
52F1 Contactor (fan /D) o > |
52F2 Contactor (fan 0/D) E: :lcz i
TB1,2 Terminal block {
2 SWITCHBOX |
F1,F2 Fuse (3.15 A) CO3y, CO3LCO4 ‘T (FIELDSUPPLY) §
Tr Transormer .r I 1 -.!
52C1,2 Over current relay (compressor, I + ; ]
51F1 Over current relay (fan I/D) x i = = I
63H1,2 High-pressure switch | | b | | | i
o = AC| ¢ ' ]
Fz Aux!I!ary relay (fan) 20V e o ﬁ*23 "J 1
cz Auxiliary relay (compressor) | VA1 ";NAZ SW
30CZ1,2 Ausiliary relay (check L O el '!' i
30FZ Auxiliary relay (check) 18 H Rt
TCZ Timer (2sec.) I * *‘ ? !
<SW> Switch (on) ITCZ |ORANGE L..l:._ 5 _l,_... el
<23WA1,2> Thermostat (room temp.) H H
47 Phase projector { 3 4 5
49F1,2 Internal thermostat (fan O/D)
C03,04,11,12,14,21, | Connector
22,24 6 .‘,6
BLUE & GRAY
Arrangement

&

&

52F1
&
51F1
Z2 52C1 52C2
O C C
5',:11.-11::1' 51C2

]
PE (g}

b e L L

® (o) @0 ®(5)

. PAC-204RC
SYMBOL | No. [Function .

terminal no.

1 Power (Active) 24VAC(L)

3,4 [|Cooling operation COMP1,2

TB2
5 Fan operation FAN HI
6 Power (Neutral) 24VAC(N)

Notes

1. The dotted lines show field wiring.

2. The figure in the parentheses show field supply parts

3. Color of eart wire is yellow and green twisting

4. If the power supply is 380AV, change the C03 connector with silver color tape to
red color tape.

5. Refer below example about wiring mark

<Example> Lead wire

i

o

1FKL1

CONNECTED ADDRES E ; WIRE NUMBER

(REF. THIS DRAWING) (REF. THIS DRAWING)

Caution,
1. To protect each Fan motor and compressor from abnormal current, Over current relays

<51C1,2> and <51F 1> are installed. Therefore, do not change factory set value of Over
current relays.

2. This timer <TCZ> installed because the power supply breaker may operate if two compressors
start at the same time.
3. Do not change the factory set value of Timer.

I 7oamxn
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Appendix 14-4

UATP/T450A
No Main Electrical Component Required Quantity Required
1 TERMINAL BLOCK, HP-T3015-4P-100A 1
2 TERMINAL BLOCK, T3020A-1-6P-C1.0 20A 1
3 CONT,PAK-26JT-F,2NO,2NC,AC240V,27.5A TOGAMI 2
4 CONT, PAK-6JTH 1NO 240V 5.0A S427022H79 1
5 CONT,PAK-6J,1NO,AC240V, TOGAMI 1
6 RELAY, LY2F AC220/240V OMRON P421132X01 3
7 RELAY, LY2F AC24V OMRON S421003H03 2
8 TRANSFORMER,240V/24V, TAMURA,P715337X01 1
9 TIMER SOCKET, PYFO8A OMRON 1
10 TIMER CLIP (Y92H-3) 2
1 TIMER, H3Y2 5 SEC AC24V OMRON 1
12 PHASE PROTECTOR, PP1.03 1
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Appendix 14-5

4RT/RT200A

=
o

Main Electrical Component Required

Quantity Required

TERMINAL BLOCK, HP-T3015-4P-100A

TERMINAL BLOCK, T3020A-1-6P-C1.0 20A

CONT,PAK-26JT-F,2N0,2NC,AC240V,31.A TOGA

CONT,PAK-11JT,INO,AC240V,7.5A,5427022H50

CONT,PAK-6J,1NO,AC240V, TOGAMI

RELAY, LY2F AC220/240V OMRON P421132X01

RELAY, LY2F AC24V OMRON S421003H03

TRANSFORMER,240V/24V, TAMURA,P715337X01

©| O N O O | W| N —

TIMER SOCKET, PYFO8A OMRON

_
o

TIMER CLIP (Y92H-3)

-
-

TIMER, H3Y2 5 SEC AC24V OMRON

—
N

PHASE PROTECTOR, PP1.03

RN N Y NCY RSN N B NCY (YUY (RPN RN By NCY [RVEN) [N
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Appendix 14-6

Symbol Name Symbol Name Symbol Name
UATY240AMY1 MC Compressor motor CR1,2 Surge killer CH Crankcase heater
MF1 Fan motor (indoor) CSH High-pressure switch T2 Timer (defused)
UATYZ 80AMY1 MF2 Fan motor (outdoor) FZ Auxilliary relay (fan) 2184 4-way valve
(STAN DARD' 52C Contactor (compressor) cz Auxilliary relay (compressor) C03, 04, 05, Connector
. 11-15
M ECHAN ICAL 52F Contactor (fan I/D) 30CZ,FZ Auxilliary relay (check) X1 Contactor (fan O/D)
TB1-3 Terminal block <SW1> Switch (Operation mode) X2 Auxilliary relay (defrost)
CONTROL) F1,F2 Fuse (3.15A) <SW2> Switch (on) Thermostat (defrost)
TR Transformer <23WA> Thermostat (room temp.) HZ Auxilliary relay (4-way
valve)
51C Over current relay (compressor 49F Internal protector (fan O/D) sV Solenoid valve
51F1,2 Over current relay (fan /D, O/D) 49C Internal thermostat compressor
51F2 1 RED
.2 WHITE 3
BLACK 1-
81 c 51C
B U.'EB"ED Fsar Al RED
Ti e WHITE
e i e e MC
L BLACK
—dra—g e ~gree— i
52F 51F1
_‘-g,_N-,_B.L E 37 |4 RED
==t
il WHITE
] i T MF1
—— il ) BLACK
CIRCUIT BREAKER F1
(FIELD SUPPLY) (3-158) IE - oy TP
ARTO80AR ... 50A e |
ART100AR ... 60A I
i I
ARRANGEMENT SlgBROWN
o I
= 83
§ I
ST |
1 LCD REMOTE CONTROLLER _,I
| ac204r0) ¥
SILVER
e M I s |
n 12 o
" | E
o] S
VIOLET [PINK X2 4V I
e
g -
23 24} £ ¢ ., I l
l I % 3 E
KAAR]
i I r- i
FCH 1 5
iz |
[ 134
& 22 gvioLET I [GRAY IGRAY | GRAY
I 3] 4 5
CR5)
CR2iM
VIOLET k.
30 31
Cf) e
N N BLUE 6
ey GRAY
N 6

1. T diodted | nen nhow fekd wiring

2. Trw figura in the parenfoses show loid supply pads
3 Cobr of sarh wee & yelow and g e vslong
& N e pover sipply m 3804V, chasgs the 1C0G0

onnscior wik siver color inpe o red color Bpe
5 Fafar balow BEamie &houl wirng mark

ko,
To proled sach Fan moior and Compressor Trom. abemgamal
oy, Ot cuprrend releym <5100, <51F1_ 2 are msbaled
Trerwioon, do nof charge foctory sel value of Cer curenl

s L
Z, Do nol changs Teciory sel velus of ol {emam
Cortroller comnact an
1
P C-2MIRC
mibol | Mo |Funotion
;_E"I el o
|
1 |Powver (Actre) 24 NCIL )
3 |Cooling or hveating opsmaton COMP 1
TH2 4 |Reverasng wsbee bor beibag operebon  [4980
5 |Fan oparsbon M HI
| & |Power (Nl =]

I Zbaixin
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Appendix 14-7

UATYP/TY240A

(@]

Main Electrical Component Required

Quantity Required

TER BLOCK, T3011-5P-C1.4 60A W865569G05

CONT,PAK-26JT-F,AC240V,22.0A,S427021H70

CONT,PAK-6JT,1NO,AC240V,2.8A, TOGAMI

T-11N,2.5A, TOGAMI

CONTACTOR, SRN4 2A2B AC230V*MIT

RELAY, LY2F AC24V OMRON S421003H03

RELAY, LY2F AC220/240V OMRON P421132X01

TERMINAL BLOCK, T3020A-1-6P-C1.0 20A

©o|o|~N|o oA |wN|=|=

THERMOSTAT, RTB-M201 SGNM P425604X03

TRANSFORMER,240V/24V, TAMURA,P715337X01

TIMER, H3Y-2 60 MIM AC240V OMRON

TIMER SOCKET, PYFO8A OMRON

TIMER CLIP (Y92H-3)

BININI—= 2 NDWW A
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Appendix 14-8

UATYP/TY280A

Main Electrical Component Required

Quantity Required

TER BLOCK, T3011-5P-C1.4 60A W865569G05

CONT,PAK-26JT-F,2N0,2NC,AC240V,31.A TOGAMI

T-11N,2.5A, TOGAMI

CONTACTOR, SRN4 2A2B AC230V*MIT

CONT,PAK-6JT,1NO,AC240V,3.6A, TOGAMI

TRANSFORMER,240V/24V,TAMURA,P715337X01

RELAY, LY2F AC24V OMRON S421003H03

RELAY, LY2F AC220/240V OMRON P421132X01

TERMINAL BLOCK, T3020A-1-6P-C1.0 20A

THERMOSTAT, RTB-M201 SGNM P425604X03

TIMER, H3Y-2 60 MIM AC240V OMRON

TIMER SOCKET, PYFO8A OMRON

TIMER CLIP (Y92H-3)

BDININI=INWW A
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Appendix 14-9

UATY450AMY1

UATY560AMY1 e IE: BrrE A=
: E: h - V-
pep——
¥

3 Vo o e e o el el

!.I:-il-l:nul.l.ll-i -.l-r-l.—.-‘

A 0w pomp wa iy a FELVLD v Fap E3E wewko ol siw (ol
e 2 e s e ok e
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Appendix 14-10

UATYP/TY450A

(@]

Main Electrical Component Required

Quantity Required

TERMINAL,BLOCK 100AMP T3015-5P W65569G12

THERMOSTAT, RTB-M201 SGNM P425604X03

CONTACTOR, SRN4 2A2B AC230V*MIT

CONT, PAK-6JTH 1NO 240V 5.0A S427022H79

CONT,PAK-26JT-F,AC240V,22.A,S427021H70

T-11N,2.5A, TOGAMI

RELAY, LY2F AC220/240V OMRON P421132X01

TIMER, H3Y-2 60 MIM AC240V OMRON

©o|o|~N|o oA |wN|=|=

TIMER SOCKET, PYFO8A OMRON

QIO ANIN=ININ[—

TIMER CLIP (Y92H-3)

N
o

TRANSFORMER,240V/24V,TAMURA,P715337X01

RELAY, LY2F AC24V OMRON S421003H03

TIMER, H3Y2 5 SEC AC24V OMRON
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UATYP/TY560A

(@]

Main Electrical Component Required

Quantity Required

TERMINAL,BLOCK 100AMP T3015-5P W65569G12

THERMOSTAT, RTB-M201 SGNM P425604X03

CONTACTOR, SRN4 2A2B AC230V*MIT

CONT,PAK-11JT,1NO,AC240V,7.5A,S427022H50

T-11N,2.5A, TOGAMI

CONT,PAK-26JT-F,2N0,2NC,AC240V,31.A TOGA

RELAY, LY2F AC220/240V OMRON P421132X01

TIMER, H3Y-2 60 MIM AC240V OMRON

©o|o|~N|o oA |wN|=|=

TIMER SOCKET, PYFO8A OMRON

QIO ANIN=ININ[—

TIMER CLIP (Y92H-3)

N
o

TRANSFORMER,240V/24V,TAMURA,P715337X01

RELAY, LY2F AC24V OMRON S421003H03

TIMER, H3Y2 5 SEC AC24V OMRON
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Blower pully, Db

Motor Pully, Dm

Model Type Diameter (mm) Bore (mm) Type Diameter (mm) Bore (mm)
UATP/TYP/T/TY180A B1 152 20 B1 102 19
UATP/TYPITITY240A B1 152 20 B1 102 24
UATP/TYPITITY280A B1 152 20 B1 114 24
UATP/TYPIT/TY320A B1 140 20 B1 114 24
UATP/TYP/T/TY450A B2 254 28 B2 127 28
UATP/TYPIT/TY560A B2 254 28 B2 152 28
UATP/TYP/T/TY700A SPZ?2 224 25 SPZ 2 125 38
UATP/TYP/T/TY850A SPZ2 224 25 SPZ2 140 38

UATPC/TYPC/TC/TYC180A SPA 280 40 SPA 124 38
UATPC/TYPC/TC/TYC12A SPA 250 40 SPA 118 38
Pully Centre Distance, C (mm)

Model V-belt lenght, L (mm) Nominal Minimum Maximum Motor kW Motor RPM
UATP/TYP/T/TY180A 762 180 0.75 960
UATP/TYPITITY240A 762 180 126 224 1.1 960
UATP/TYPIT/TY280A 787 184 15 1080
UATP/TYPITITY320A 762 180 15 1100
UATP/TYP/T/TY450A 1067 180 190 306 22 730
UATP/TYP/TITY560A 1092 221 3.7 850
UATP/TYPIT/TY700A 1662 558 558 579 55 840
UATP/TYPIT/TY850A 1700 565 75 880

UATPC/TYPC/TCITYC180A 2132 748 730 763 75 1440
UATPC/TYPC/TC/TYC12A 2060 739 75 1440
|
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Appendix 15-2

Pulley outside dimensions are shown below: (Unit: mm)

(1) Shape of belt groove

Sectional plan of V-belt
16.5mm

1.2 Taper lock type (ART250/300A/AR)

g
b W,
| P i
A i
f e J.
10mm
8mm

. V-belt
IShape off, Nominal )
. | W |Lo|K IKo| e r r.| Thickness
V-belt | Dia. P.C | (°) 3 (Reference)
Over 125
Under 160 >* [ °%°
Over 160
12.5/55 9.5 [19.0[12.5] 0.2~0.5 | 0.5~1.0 [1~2 1
B |Under 200/ | 8%
Over 200 | 38 | 16.29
Section Shea(\j/e dia. | Groove angle W b h o ¢
| ; B d min min
71-80 34°
SPz >80 38° 85| 20 9.0 |12+0.3|8+1
Motor |
capacity A B C
kw) |
+0.028 +0.128 +0.018
1.1,1.5 924 ;007 27 +0.007 8 -0.018
| +0.028 +0.128 +0.028
22,37 ! 228 +0.007 31 +0.007 8 -0.013
1 +0.028 +0.128 +0.028
55,75 | 238 +0.007 4 +0.009 10 -0.013

I 7oamxn
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EVARIETY OF NBK STANDARD V-PULLEYS

rsn { i
Bt Senueon | WIS el Vpreeves] WL Deimas CUARL | MAX, Ousssis DIASE,
[ 1 beit 1  on il inom
1 bain 2 fa)
by T ]
A [™T] F ] N
i bain [] ]
1 sy 2 i)
1 _ban 2 7]
i 3 bein 1 [
4 an [] 3
5 el 1 7]
§ i 4 - §
i By i 1]
T mai 4 L
2 Eall ] [T
= & Bal £ 4
5§ Bal L [T’
4 ban - F 7]
[ [-* 21} [} 1]
o 3 bait ] E]
LI a L]
EOUTSIDE DIAMETER MINUS PITCH DIAMETER b
i
Buit Smciion L] 3 B |+ =} [ 4
i ’ " - " 2.8
NMSUGGESTED V-PULLEY FOR ELECTRIC MOTOR
Poimm PP [ i._| i P i P
e ® | m | W] & 'n'_|:- EEED
5w L] gmﬂll_ml.u 1,780 | 7,0 | 3,480 |
[N ] — - Jai Tl
A I I
ESTANDARD DIMEMNSIONS Le | aaniser | angae: e LA pripe
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Appendix 15-8

_@ NI‘DM TAPER BUSHING V-PULLEYS

UN-DRIVE Tapar Bushing Pulisys have bean re-designed fo ensure suitabiity for the demands of modaem industry,
The new design incorparetes advaniages of modem materals to give the opSmum weight strength refio in the fnished
prubirys.

UNI-DRIVE Taper Bushing Pulleys am produced with accuracy and consistency of fiorm and are suitable for use on
dirhves with belt spesd up to 40 meters par second.

PULLEY TYPES

I 7baixin 127
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Appendix 15-12

JNI-DRIVE
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Appendix 15-13

MNI"DRIVE UNI-ADJUSTABLE PITCH V-BELT PULLEY

SINGLE GROOVE
PITCH DIAMETER | BUSH MAX. | WEIGHT
TYPE | PROFILE ] meAn Tmac] see A 8 c D

UD100-4 zZ |e3| 73 | &
A |es] 795 |93} 1108 | 10) 43 |100| 75| 28 1
ez 70| 78 | 86
SPA_J70] 81 | 82
UD1204 Z |8 90 | 100
A 83] 965 | 110 | 1215 | 10| 43 | 120 ®8 | 32 2
SPZ |87 95 | 103 | 1210
SPA_| 67| s8 | 109
UD138-1 Z 98] 108 | 118
A J111] 120 | 128 ] 1216 | 10 | 43 | w8 | 98 | 32 3
sPZ | 105 113 ] 121 | 1210
SPA_|106) 116 | 12
uD1554 A 106] 1205 | 13§
B 100] 1225 ) 145 | 1615 | 12| 48 | 155 | 115 | 42 4
SPA | 111] 122 | 130 | 1610
sp8 | 112] 129 | 144

DOUBLE GROOVES

UD120-2 2 8| 90 100
A 86| 07 110 | 1216 | 175 80 | 120 | &8 32 3
24 87 95 103 1210
SP8 | 87| 98 109

UD155-2 A 106| 120 | 135
B 100] 122 | 145 ] 1615 | 19| 91 | 156 | 115 | &2 7
SPA | 111] 122 | 133 | 1610
SPB j112] 129 | 146

UD190-2 A 141 133 170
B 145} 162 | 180 | 2017 19 9N 190 | 115 42 10
8PA | 146] 157 | 188 | 2010
SPB 157] 69 181

UD2%5-2 8 198| 217 | 236
C 00( 25 | 50| 2525 | 25 | 115 | 265 | 160 | 65 22
SPB | M1| 223 | 235 2517
SPC | H1] 230 | 249

uD2%0-2 B 23| 242 | 1
¢ 25| =0 2715 | 298 -] 13| 2% | 60 85 p~1
eP8 |236| M8 | 260 | 2517
SPC 36| 265 | 274

UD335-2 8 60| 287 | s05
C 0] 25 | 320] 300 | B | 115]3F | 290 % 40
SPB | 81| 23 | 05| 302D
SPC | 2®1] 200 | M9

DUE TO LONG TERM DEVELOPRENT, CHANGES TO DIMENSION MAY OCCUR.
CHECK WITH UNIDRIVE SYSTEMS (S) PTELTD IF IN DOUBT.
Printed 22-Aug-2001 Papge 33
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Appendix 15-14

(T

JINI-DRIVE

Due to long term development, changes to dimensions and approximate weights may occur.
Check with UNI-DRIVE SYSTENS (S) PTELTD if in doubts.

Printed 22-Aug-2001

~ TAPER BUSHINGS
Bush No | Bore Sk finches) z;i‘) ""“;:':f;‘" X i:;::y"‘ f Gerows See)[ c?m) A (m) ﬂm:“) B (mm)
1008 3/8to 7/18 0.13 3/32 3/64 14 X 172 1.386 | 35.2044 | 0.876 | 22.2250
1/2 to 9/18 0.12 1/8 1/16 Set Screws
5/8ta7/8 0.10 3/118 a2 2nos
16/16 16 1 007 | 14 1/8
1108 3/8to 7/16 0.15 332 /64 174X 112 1.511 | 38.3794 | 0.876 | 22.2260
1/2 to 9/16 0.15 1/8 1/16 Set Screws
5/8%a7/8 0.12 316 3/82 2nos
15/16 10 1 0.10 104 1/8
1-1/16t0 1-1/8 | 0.08 14 1716 o
1210 1/2to 9/19 0.28 118 116 3/8 X 5/8 1.875 | 47.62%0 1 25.4000
5/8to0 7/8 025 | 3/16 | 362 Set Screws
15/16t01-1/4 | 0.22 | 114 1/8 2nas
1215 12109/19 | 0.6 | 1/8 1116 3/8X5/8 | 1.875 | 47.6250 | 1.5 | 38.1000
5/8to7/8 | 0.32 | 3/16 | 62 Set Screws
15/116t01-1/4 | 0.27 | 144 1/8 2nos
1310 12109/16 | 0.32 | 118 118 3/8 X 5/8 2 [50.8000] 1 | 25.4000
5/8t07/8 | 0.32 | 3/16 | 362 Set Screws
1516t01-1/4 | 0.27 | 144 1/8 2nos
1-5/(16101-3/8| 0.27 | 5/16 | 532
1315 121916 | 034 | 18 116 3/8X 5/8 2 [50.8000| 1.5 | 38.1000
5/8107/8 | 0.34 | 3116 | 362 Set Screws
15/6t01-1/4 | 0.29 | 1/ 178 2nos
[1-5M6t01-3/8| 0.29 | 5/16 | 532
1610 Mwodi6 | 041 | 18 1716 38X5/8 | 2.25 [ 57.1500 | 1 | 25.4000
| 5/8t07/8 | 0.6 | 3/16 | 362 Set Screws
15A6to1-1/4 | 0.32 | 14 78 | 2nos
1-51610 1-3/8| 0.32 | 5/16 | 532
T7161lo1-1/2| 0.27 | a8 3116_
[1916101-5/8| 0.23 | 38 78 | &
1615 RWoX16 | 054 | 18 116 _] 38X | 2.25 | 67.1500 ] 1.5 | 38.1000
SBlo 7/8 0.50 | 3/16 3/62 Set Screws
15/6t01-1/4 | 045 | 14 78 | 2nos
1.5/16t01-3/8| 0.36 | 5/16 | 5132
17M6t01-172| 0.32 | aB 3116
1-8M6t01-5/8 | 0.27 3B 1/8 L 2
BUSH TIGHT:;&:&
1108 56
1210 20
1215 20
1310 20
1315 20
1610 20
1615 20

Page 302
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Appendix 15-15

UINI-DRIVE I APER BUSHINGS

Wots | KeywayWidthX | Shaliow, A B
Bush No | Bore Size (Inches) (Hgs) Depth Keyway f(Screws Size) (nches) A (nm) (inches) B ()
2012 1/2109/16 | 077 | 1/8 1716 776X 758 | 2.75 | 69.8500 | 1.25 | 31.7500
6/8t0 78 073 3/16 e Set Screws
16/16to 1-1/4 | 068 1/4 1/8 2 nos
16/16101-3/8 | 064 | 516 | S/
1-7/16 to 1-3/4 | 0.64 /8 3/16
1-13/16 o0 1-7/18] 046 | 172 174
1-18/16t0 2 045 12 3/16 &
2017 1/2 to 9/16 082 1/8 1/16 7116 X718 2.76 | 60.8600 | 1.76 | 44.45600
5/8 to 78 077 | 316 | a2 Set Sarows
15/16to 1-1/4 | 0.73 174 1/8 2 nos
15/1Bto 1.3/8 | 068 | &16 | &/%2
1.7/16to 1.3/4 | 059 | /8 316
1-13/16 to 1-7/8| 050 112 1/4
1-15/18t0 2 0580 112 3/18 [
2517 1/2t0 9/16 1569 1/8 1/18 12X1 3375 | 85.7250 | 1.75 | 44.4500
5/8 to 7/8 154 | 316 | 3/62 SetSaews
15/16ta 1-1/4 | 150 | 14 18 2 nos
1-5/16t0 1-3/8 | 145 | 5116 | 5/32
1-7/16t0 1-3/4 | 1.36 | /8 3718
1-13/186 0 2-14] 109 | 12 1/4
2-5/[16t02-1/2[ 086 | 5/8 316 | @
2525 3/4t07/8 222 | 3116 [ 362 1M2X1 |3375[857250| 2.5 | 63.5000
15/16t01-1/4 | 213 | 1/4 118 Set Saews
1-5/16t0 1-1/4 | 204 | 516 | 5/32 2 nos
1-716t01-3/4| 191 | 38 318
1-13/16 o 2-144] 150 | 172 1/4
2516102172 113 | 58 316 | ¢
3020 | 15/16to1-1/4 | 285 | 1/4 1/8 5/8X 1-114 | 4.25 [107.9500] 2 | 50.8000
1-5/16 10 1-3/8 | 286 | 516 | 5/32 Set Saews
1-7/16t0 1-3/4 | 272 | 38 3/16 2nos
1-13/16 (0 2-1/4| 2.40 | 172 14
2-5[16t0 2-3/4 | 204 | 58 5/16
21316t03 | 1.77 | 4 74 | e
3030 | 1516to1-1/4 | 417 | 1/4 178 5/8X 1-1M | 4.25 [107.0500] 3 | 76.2000
1-5/16t0 13/9 | 4.04 | 5A6 | 5732 | Set Screws
1-7/161tc 13/4| 390 | 38 3716 2nos
1-13/16 t0 2-1/4| 3.45 | W2 174
2-5/16t102-3/4| 2.81 | 58 5716
21316103 | 2.27 | %4 Iz
TIGHTENING
BUSH | ToROQUE (Nm)
2012 31
2517 48
3020 90
3030 90

Due to long term development, changes to dimensions and approximate weights may occur.
Check with UNI-DRIVE SYSTEMS (S) PTE LTDf in doubts. Printed 22-Aug-2001 Page 303
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Appendix 15-16

&,

g3
- N I-D RIVE TAPER BUSHINGS
Bush No | Bore Size (lnchee)l zg'; """’"De:&”“ X 's('e‘;'::"y £ (Screws Bizs) n :‘e 9 A(mm) (ml: es)| Bmm
[ 3525 | 1-3H6to1-1/4] 6.35 | 174 1 TRX1A72] 5 [127.0000] 25 | 63.5000
1-56t01-18| 6.36 | 5/16 | 5/32 | Cap Screws
1-7/16t01-374| 590 | 3/8 3716 3 nos.
11¥16t02-1/4] 544 | 172 174
2-5A6to 2-V4| 4.99 | 5B 5116 |
2-13916103-174] 4.08 | 3/4 318
| 35/16t03-1/2| 363 | 778 174 | ®
38535 [1-3Ai6to1-1/4] 6.35 | 174 118 X112 5 [127.0000] 35 | 88.9000
15A6t01-38| 6.35 | 5/16 | 5/a2 Cap Screws
1T7A6to1-34| 5.90 | 3B | 316 | 3nos.
11311610 2-1/4] 544 | 12 14
2-5M1610 2-3/4 | 4.99 578 5/16
2-13(1610 3-1/4| 4.08 3/4 3/8
3-5M16t03-1/2| 3.63 | /8 14 | e
4030 | 1-716to1-¥4 | 9.96 | 318 3/16 5/8 X 1-3/4 | 6.75 | 146.0500] 3 | 76.2000
113M6to2-17/4] 9.5 | 172 14 Cap Screws
2-5M0to 2-3%4 | 8.62 5/8 3716 3 nos.
2-1316to3-17/4| 1.71 | 374 316
3-5/161to 3-5/8 | 6.80 | 7/8 7716
3-11/116t0 3-3/4| 6.35 7/8 14 [
313/16t04 | 5.90 1 174 |e
4040 1-7/16t0 1-3/4 | 0.08 3/8 3/16 6/8 X 1-3/4 | 6.76 | 146.0500 4 101.6000
1-13116to 2-1/4| 9.63 1/2 1/4 Cap Screws
2-6/16 10 2-3/4 | 8.62 6/8 5116 3 nos.
2131610 3-1/4| 7.71 | 3/4 )
3.6/16103.6/8 | 6.80 | 7/8 7/16
3-11/16t0 3-3/4} 6.35 7/8 1/4 o
313/164 | 590 1 14 | e
4538 | 1.15/116t0 2-1/4| 12.61 1/2 144 3/4X 2 6.375 | 161.9250| 3.5 88.90000
2.5/1610 2-314 | 12.70 | 5/8 5/16 Cap Screws
[2-13H6103-1/4] 11.79 | _3/4 38 3 nos.
3.5/16 10 3-314 | 1043 | 7/8 77116
3-13H610 4-1/4] 9.07 1 12
4-5/16 10 4-12 | 8.16 1 174 | e
4548 |1-15M61t0 2-1/4] 13.61 172 1/4 3/4X 2 B.375 | 161.9250| 4.5 |114.3000
2-5/16 1o 2-314 | 12.70 | 5/8 5/16 Cap Screws
2-13/1610 3-1/4| 11.79 | 3/4 3B 3 nos.
351610 3-344 | 10.43| 7/8 7/16
3-13A6to 4-1/4] 9.07 1 12
45/16 0 4-12 | 8.18 1 174 | e
TIGHTENING
BUSH | TORQUES tNm)
3636 112
4040 170
4545 192

Due to long term development, changes to dimensions and approximate weights may occur.

Check with UNI-DRIVE SYSTEMS (8) PTE LTD if in doubts.

Printed 22-Aug-2001

Page 304
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Appendix 15-17

JNI-DRIVE

Due to long term development, changes to dimensions and spprokimate weights may oocour.
Check with UNI-DRIVE SYSTEMS (S) PTE LTD ¥ in doubts.

Printed 22-Aug-2001

TAPER BUSHINGS
Wyts Koyway Width X | Shallow A 8
Bush No |Bore Size (inches) gs) Dopth Keyway f (Screws Size) (Iachee) A (nmj} (inches) B (mm)
5040 2-5/18t0 2.3/4 | 17.24 §/8 5/16 7/8 X 2-1/4 7 177.8000 4 101.6000
2-13/16 0 3-14| 1588 3/4 3/8 Cap Screws
3-5/16 t0 3-3/4 | 14.51 778 1/16 3nos.
3.13/181a 4-12| 1225 1 12
4-9/16t0 5 1088 | 1-1/4 7/18 [
5050 | 2-5/16t02-3/4 | 1724 ] 58 5/16 7/8X 2-114 7 [177.8000] 5 [127.0000
2-13/16 to 3-1/4| 15.88 34 3/8 Cap Screws
3-5/16t0 3-3/4 | 14.51 7/8 7116 3nos.
3-13/16 to 4-12{ 12.25 1 12
4-9116t05 | 1089] 1-1/4 7/16 | ¢
6050 |3-13/16 to 4-1/2| 27.22 1 1/2 1-1/4 X 3-112] 9.25 |234.9500] 5 |127.0000
4-9/16105-1/2 | 2495 | 1-1/4 5/8 Hex Screws
5-9116t06 | 27.22 | 1-1/2 3/4 3nos.
7060 | 4-9/186t05-1/2| 3856 | 1-1/4 5/8 1-1/4 X 3-172| 10.25 [260.3500] 6 |152.4D00
5-9/16t0 6-1/2 | 3402 | 1-1/2 3/4 Hex Screws
6-9/16t07 | 2048 ] 1-3/4 3/4 4 nos.
8068 | 5-1/16tao5-1/2 | 5443 | 1-1/4 5/8 1-1/4X 3-1/2| 11.25 |285.7500| 6.5 |165.1000
5-9/16t06-1/2 | 4763 | 1-1/2 3/4 Hex Screws
6-916 to 7-1/2| 4082 | 1-3/4 3/4 4 nos.
1-9/116t08 | 34.02 2 3/4
10085 | 6-%16t07-1/2[117.93] 1-3/4 34 1-1/2X 4-1/4| 14.75 | 374.6500| 8.5 |215.9000
7-9/16t09 [104.33 2 ya_ | Hex Screws
5171610 10 | 86.18 | 2-172 /8 4 nos.
120100 7-9f16109 |185.97 2 34| 1-1/2 X 4-1/4] 17.25 |438.1500| 10 |254.0000
9-1/16 1o 11 | 163.29] 2-172 /8 Hex Screws
11-1161012 |131.54 3 1 6 nos.
TIGHTENING
BUSH | TORQUES (Nm)
5080 271

Page 305
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i
INI-DRIVE APER BUSHINGS

1006 70 2030 DU EHIHGE

Bushing 7080 to 10083

Bushing 120100

Printed 22-Aug-2001 Page 306
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Appendix 15-19

NARROVW V-BELTS
STANDARD BELT LENGTH TABLES

—10 13
SPZ/ 3V '7 ! 8PA
.

[ SPZ_3VNo| SPZ 3VHo[ SPZ IWNo| SPA SPA SFA SPA SPA
487 I 1107 ' w12 I 774 I 1257 1485 7407 nn
612 1112 1037 732 1650 2470 X |
537 b)) 1850 730 745 1272 1857 2483 3182
562 1120 1862 750 Ceo] | [=85] 3196
587 [ “;; ] 1870 ] 757 1282 1832 2500 3207
812 B2 o O3] | [207] 3220
630 230 1900 750 762 1507 1800 2520 232
837 1160 012 800 1320 1007 2532 8260

1162 1920 807 133 920 2550 3270
62 O] 1937 812 [345] 1832 2557 3282
870 265 118D 1950 820 135 1945 2565 3300
687 1187 1962 825 1360 1950 2580 3315

1200 | 1967 652 1367 1957 2562 332
710 280 1202 2000 1370 135
722 1212 475 2012 850 1380 1982 2607

m 1237 2020 857 1382 2620 | 338

1250 2025 1400 2000 2625 3
737 1262 500 2030 ors 07 2007 2602 3423
750 300 1270 2037 80D 882 1420 | 2020 [=835] 3450

2062 895 1432 2032 2650 3475
760 1287 2087 900 [2045] 2670 3500
76 2090 907 1450 2057 2682 3525
m2 1312 2100 912 1437 2060 2693 3530
776 1320 2120 920 ] 2070 2700 3575 |
780 1337 530 2137 850 925 1482 2082 2107 3600
787 1338 2150 932 1500 2100 2120 3625
795 1349 2160 640 ] 1507 2112 2132 3650
80 315 1347 2170 350 1520 | 2120 2150 3675
812 1302 2167 957 1323 225 2103 370D
s 1387 067 1532 2132 2182 3725
87 1400 2240 1545 2150 3750
850 33 1412 560 2262 982 1550 2157 2800 3775
882 03] 2280 %] | % 2160 3800

1437 2287_ 900 1000 Gs] 2162 2520 3850
376 2312 1007 168 2180 2832 3800
887 1462 2337 1020 | 1598 ] 2182 2845 3954
900 3% 1470 2360 105 1600 2190 2457 4004
912 1487 2387 1030 1607 2200 2870 405
925 1500 2410 1032 | 2207 2382 4200
930 2437 1045 1632 [z95] 4250
37 1512 2462 1050 2222 2300 4500

s E 2487 1060 1650 2240 2807
950 375 2500 1070 1855 | 2255 2920
962 1537 2540 1000 | | 1077 1657 2210 2932

1550 2562 w2, | [Cero] 2262 Z945
087 1664 2687 1000 1682 2300 2867
1000 400 1562 617 2612 1100 2307 2970

[(oio] 1587 2637 1107 1700 2312 2982
1012 1600 630 2650 1120 1707 2320

O8] 1612 1132 O] 100
1024 1837 2797 1140 1752 3007

2782 1160 1746 2360 3020
1037 1662 2800 1157 1750 2372] 3032

1887 2840 1120 1757 2382 3045

0 1700 670 1180 [ 232 | 3057
1080 1737 3000 1160 | [7190 762 2400 3070

-.HZ:I -1760 3160 126D 1200 -m 2407 3082
1077 425 1762 1207 1800 2420 3095

1787 3350 1320 | [220] 1807 249 3107
1087 1800 710 3550 1400 | 1232 1820 4% 3120
1100 1250 183 [73%5] 3132
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& CLASSICAL V-BELTS

2,

4 N I-DRIVE STANDARD BELT LENGTH TABLES
% —13— r—ﬁ'—l_I —2— r—1i2"~1_1
Y W R /R

i 3 I Ny 3
ZSECTION A SECTION BSECTION C SECTION DSECTION
mm_ Inches ] mm_ Inches| mm  Inches] mm fnches§f smm  hcles | man | Inciws _nhm Iches mm liches
370 540 20 1990 77 700 28 230 89 1070 40 4220 104 2740 105
395 570 21 2020 78 750 28 250 87 1170 44 4320 168 3130 115
410 590 22 | 2050 79 || 800 30 | 280 88 | 1300 | 49 | 4450 | 173 3330 128
420 620 23 | 2070 80 || 830 31 | 2300 83 | 1350 | 51 | 4500 | 175 3730 144
443 640 14 | 2090 81 | 560 32 | 2330 90 | 1450 ] 55 | 4600 | 179 4080 158
470 670 26 | 2120 82 || 880 33 | 2360 _©1 | 1460 | 66 | 4630 | 180 419 162
480 70 26 | 2140 83 [ 910 3¢ | 2380 92 [ 1530[ 58 [ 4750 | 185 47 173
495 720 27 | 2170 84 ] 930 35 | 2400 93 ] 1560 [ 59 ] 4780 186 4620 179
510 74D 28 | 2200 85 | B50 36 | 2420 04 | 1560 | 60 | 4530 | 188 | 4650 180
520 770290 | 2220 @6 § 880 37 | 2450 93 ] 1650 | 63 | 4660 | 190 5030 193
530 79D 30 2240 87 1000 33 2480 90 1700 86 6010 106 5260 204
545 820 M 270 88 11030 3% [ 2500 97 | 1760 | 67 | 5140 | 200 5400 210
560 85D 12 300 89 ] 1060 40 | 2530 98 { 1780 | 68 | 5240 | 204 5790 225
570 870 33 32090 | 1080 41 | 2580 100 § 1830 | 70 | 5380 | 210 5870 228 |
600 800 M 2360 01 1104 42 2630 102 1860 71 5640 220 6100 238
610 2 35 | 237092 || 1130 43 | 2560 103 | 1880 | 72 | 5720 | 223 6120 238
620 93 355 ] 2400 93 || 1180 44 | 25680 104 N 1850 | 75 | 5850 | 228 6170 240
630 95 36 | 2420 94 || 1180 45 | 2700 105 _§ 2010 | 77 | 6050 | 236 | 6840 | 206 |
650 970 37 2450 o5 1210 48 2740 100 2040 78 6100 238 6890 2068
860 200 a8 2480 Q6 1240 a7 2790 103 2000 80 6150 240 6040 270
700 1020 39 | 2500 97 U 1260 48 | 2840 110 | 2110 | 81 | 6360 | 248 7620 297
725 1050 40 | 2570 100 ) 1290 49 | 2870 111 | 21860 | 83 | 6610 | 258 7650 288
70 1070 41 | 2630102 | 131650 | 2890 112 | 2190 | B4 | 6650 | 260 7700 | 300
780 1100 42 2650 143 1340 51 2040 114 2200 86 8880 268 8050 314
800 1130 43 ] 2680 104 | 1370 _ 5 2990 116 § 2270 | 87 | 6910 | 270 5410 328
820 1150 44 [ 2700 105 | 1390 5 3040 118 (23401 90 | 7120] 278 9140 357
840 1180 45 707 | 1410 54 | 3090 120 § 2420 | 93 | 7600 | 297 970 358
850 1200 46 2780 108 1440 53 3140 122 2440 84 7020 296 9630 384
860 1230 47 2830 110 1480 58 3200 124 2400 06 8030 314 9000 3080

75 1250 48 | 2880 112 || 1490 57 | 3240 126 | 2 97 183%0 | 328 | 1070 418
90 12860 49 | 2910 113 || 1510 58 ] 3290 128 J 2550 | 98 [ 9100 ] 356 | 12200 478
900 1300 50 ) 2960 115 || 1540 59 | 3350 130 | 2600 | 100 | 9150 | 356 | 14700 538
020 133051 | 2080 116 § 1660 60 | 3400 132 | 2650 | 102 | 9760 | 382

930 1360 52 | 3080 120 § 1590 6 50 1 2700 | 104 [10670] 418
94D 1380 53 [ 3190 124 | 1620 62 ]| 3500 136 | 2720 | 105 | 10700] 419
950 1410 54 | 3290 128 | 1640 63 | 3550 133 | 2600 | 108 | 11330| 444
965 1430 55 3449 14 1670 04 3400 140 2830 110
98D 1460 56 3400 136 1690 65 3700 144 2880 111
99D 480 57 | 3540 138 | 1720 66 | 3800 148 | 2900 | 112

1015 51058 | 3690 144 | 1740 67 | 3850 150 § 2950 | 114

1035 530 59 | 3950 154 § 1760 68 | 3870 151 ] 3000 | 116

1065 1650 60 1800 60 3000 162 3080 119

| 1080 1580 61 182070 | 3950 154 | 3100 | 120

1105 1810 R? 160 71 14060 158 [ 3210 124

(EK) 1640 63 1870 72 | 4160 162 | 3310 | 128

1199 1660 64 1800 73 4200 164 336 30

1205 1600 66 1020 74 4310 168 3464 34

1270 1710 ___ 66 1950 75 ] 4430 173 | 3520 | 136

1330 1740 67 1870 76 | 4610 180 ] 3560 [ 138

1380 1760 68 2000 77 | 4740 185 | 3610 | 140

1420 1760 €5 2020 78 5000 195 3660 142

1540 1810 70 2050 79 ] 5220 204 { 3710 | 144

1750 1840 71 2070 80 | 5370 210 f 3760 | 146

1860 72 2100 81 | 5580 218 | 3870 | 150
1890 73 Z130 82 5630 220 J 3920 152
192( 74 2150 83 6070 238 3070 154
1 75 2180 84 | 7000 274 | 4060 | 158
19680 76 2200 _ 85 4170 | 162
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Appendix 15-21

Total Static Pressure

(Pa) (rpm)
300 > ~
1050 )\ T~ 1 1KW
\\\rl \‘\ >
N~ T
250 F—
'\ A
1000 ))\ ~_
[~ . Standard Point \\
200 & [~
900 _ Jossw T~ 0.75kW
\ Ul
150 ~] —
800 &\\
\ /
100 — P —
I N Internal Static Pressure
| "]
%0 40 45 50 55 60 (CMM)
1410 1765 2120 (CFM)
Air flow

Blower Curve for UATP/TYP/T/TY180A
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Appendix 15-22

95 (CMV

(Pa) (rpm)
300
1050
500
1400 #TT‘P:;
— 1.1kW ] 'ﬁ‘“]"‘
400 7300 T ?ﬁ
|
E T
300 '
1100 1.1kW
1000
200 @ Standard T
900 ;
Point
=
800 //
100 e
A\
Internal Static Pressure
| | l
70 75 80 85 90
2470 2825 3180
Air flow

Blower Curve for UATP/TYP/T/TY240A
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Appendix 15-23

(Pa) (rpm)
700 4700
500 11600 =
/'>\>>
1500 \3>:>>'>\
500 —
-
2.2k P>
1400
>>>_
-]
400 =
1300 >7>>
P>
1200 P
300 ——
1100 1.5kW
— s
@ Standard
200 1000 Point //
— —
900
——r—— ‘//
800 I M—
100 AN
Internal Static Pressure
90 95 100 105 110 115 120 (CMM)
3180 3530 3880 4240 (CFM)

Air flow

Blower Curve for UATP/TYP/T/TY280A
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Appendix 15-24

(Pa) (rpm)
700 [ 4700
[ ——
600 |-1600 2>
- /,>\>>
1500 >
2.2kW >>>\
1400
o .>;>>‘\
2 400 00 7
(7]
g =
[&] e
= 1200 >
S 300 ——
1100 1.5kW
o — 1 @& Standard
1000 Point /
200 — —
900
= ———— —_—
800 [ —
100 N
Internal Static Pressure
90 95 100 105 10 115 120 (CMM)
3180 3530 3880 4240 (CFM)

Air flow

Blower Curve for UATP/TYP/T/TY320A
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Appendix 15-25

(Pa) (rpm)
900
1300
800
1200
600 1100 >§\

1000 A >
x 3.7kW

900
400 5\’35.

Total Static Pressure

>~

800
P
Standard
700 2.2k ® " point
200
600
/
SRSy
Internal Static Pressure
] ] ]
120 130 140 150 160 170 180 (CMM)
4240 4950 5650 6350 (CFM)

Blower Curve for UATP/TYP/T/TY450A
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Appendix 15-26

Total Static Pressure

900

800

600

400

200

(Pa) (rpm)
1300 P
-
1200 -]
5.5kW
1100
1000 Xx
900 B
@ Standard
3.7kW Point
800
700
/
N
Internal Static Pressurs
160 170 180 190 200
5650 6350 7050

Blower Curve for UATP/TYP/T/TY560A
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Appendix 15-27

(Pa) Fan speed

900 — (rpm)
800 ,,>>>\
1/
1000 t—"] % 7.5KW
//\
700 2
//
}x
900 ON
>K ,>>x

600
>>>\ Standard >>>>

A\ ® Point

800 ™ 5 5KW

500 25
r—
‘x \\

4.0kW )a

Total Static Pressure

v
400 D,
700 ’>>>
‘\\\"*
‘%\
300 X T
N —
60 ] | L
o ——— ’1
N \
— Internal Static P
// nterna atlC rFressure

200

180 190 200 210 220 230 240 250 260  270(CMM)
6355 7060 7770 8475 9780 (CFM)

Air flow

Blower Curve for UATP/TYP/T/TY700A
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Appendix 15-28

Total Static Pressure

(Pa)
900

800

700

600

500

400

300

200

Fan speed

(rpm)

1000

7.5kW

900

800 5.5KW

700 %

4.0kW ‘é&

600 —]

T~
N_—1

|
\

Internal Static

Pressure

180 190 200 2
6355 7060

10 220
7770

Air flow

230

Blower Curve for UATP/TYP/T/TY300A

240
8475
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Appendix 15-29

Total Static Pressure (Pa)

900
800 +
— 800
7.5kW
700 +
600 + 700
5.5kW Standard Point
o
500 1
[~ 600
400 -
300 1
~ 500
200 -
100 +
Internal Static Pressure
0 } } . } . } . } . }
9000 9500 10000 10500 11000 11500 12000 12500
Air flow (CFM)

Blower Curve for UATPC/TYPC/TC/TYC10A

Fan Speed (rpm)
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Appendix 15-30
1000

900 +

800 Tt

700 +

600 + L

800

Standard Point

Total Static Pressure (Pa)

300 + -

200 T
Internal Static Pressure

100 1 1 1 1 :

- 7\
-
- 500

700

600

10500 11000 11500 12000 12500

Air flow

13000 13500 14000 14500

Blower Curve for UATPC/TYPC/TC/TYC12A

Fan Speed (rpm)
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Appendix 16-1

UATP/T180A
S2F 511
RED INTERNAL
47 ﬁoi ore WHITE \F1 PROTECTOR
T o BLACK 1
Power Supply u L5201 510 RED NC
BB 00Ok S oflo WHITE
3N~PE -00-[2@ o0 BUACK L
50Hz --o\o---(;) —0 oflo BLACK
--00-—-© 1 WHITE ¢
CIRCUIT BREAKER PED = BLUE
(FIELD SUPPLY)
UATPIT180A......40A
VA58
AN S
RETURN ARSENSOR &
S ———————————
SLIM
REMOTE —/ O &
CONTROL 1l ﬂ: = :ﬂ
| B :
2
0 E
i
Esac —8—
L N I]‘
1
COMP |
- D
L
S CH 3
£ sic
N—]
520 G@
[
63H
BN n N
SYMBOL [ NAME
MC Compressor motor
MF1 Fan motor (indoor)
MF2 Fan motor (outdoor)
52C Contactor (Compressor)
52F1 Contactor (fan I/D)
59F1 520 47 51C Over current relay (comp)
0 51F1 e 6 C Capacitor (o/d fan motor)
PCB @ @ TB1,2 Terminal block
51F Over current relay (fan 1/D)
@ 63H High-pressure switch
CH Crankcase heater
TB1 @ IH1G) 26L Sensor (freeze protection)
PCB Printed circuit board
47 Phase Protector / Discharge thermostat
X1 Auxiliary Relay (Self hold)
F1 Fuse (3.15A)

HOO®

1.To protect each Fan motor and compressor from abnormal current, Over current relays <51C>, <51F> are installed. Therefore, do not change
factory set value of Over current relays.

Caution,

I Notes

1 The dotted lines show field wiring.

2 The figure in the parenthesis shows field supply parts.
3 Color of earth is yellow and green twisting.

150 I 7oaikin
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Appendix 16-2

UATP/T240/280/320A
51F1
Z,F) oo RED INTERNAL
o WHITE WFt PROTECTOR
Power Supply 81 4,5);& o oMo BLACK 1 .
380~415VAC U o RED L] RED
wpe 00O WHITE __\Zi; ofto WHITE
50Hz BAEE BIACK BIACK
-0 © —00 oo =
N BLUE Cft ! RED
9 WHITE
crouTeReAER o ®, BIACK NF2 )1
(FIELD SUPPLY) D = © o BlE
UATP/T240/280/320A......60A
[AF1(3154)
RED Lt 51F
QO
RETURN ARSENSOR ~ &
S
SLIM
REMOTE —/ &
CONTROL 0 =
| I ©
I
0
CN2
= —
1 N m
-
GOMP. D FAN
S CH 3
M /M
GZF
TB2 @N BLUE
Arrangement SYMBOL NAME
MC Compressor motor
MF1 Fan motor (indoor)
4 Pe8 MF2 Fan motor (outdoor)
@ @ 52C Contactor (Compressor)
52F1 Contactor (fan I/D)
51C Over current relay (comp)
TB1 Terminal block
520 59F1 X1 F1 Fuse 3.15A
5C 51F1 @ 51F Over current relay (fan 1/D)
@ @ 63H High-pressure switch
CH Crankcase heater
26L Sensor (freeze protection)
PCB Printed circuit board
TB1 47 Phase Protector / Discharge thermostat
X1 Auxiliary Relay (Self hold)
49F Internal protector (OD fan) FOR UAT240/280AY1 ONLY

Caution,

1.To protect each Fan motor and compressor from abnormal current, Over current relays <51C>, <51F> are installed. Therefore, do not change

factory set value of Over current relays.

I Notes

1 The dotted lines show field wiring.

2 The figure in the parenthesis shows field supply parts.
3 Color of earth is yellow and green twisting.

I 7oamxn
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Appendix 16-3

UATP/T450/560A
47
AL RED S 562, RED W2
DNV WHITE S o WHITE
Power Supply L3 BLACK oMo BLACK
B0-415VAC  — 0= M\‘ 1 RED )
3N~PE N o
- —oo—-—oBLUE %
0tz oy - o5 BIACGK 1 INTERNAL
D T RE[I>TE _/0\\ : 501 one RED Wl PROTECTOR
)
CIRCUIT BREAKER BLACK —H—o 1 ReD =
(FIELD SUPPLY) ) WHITE
UATP/T450/560A. ... 100A P BIACK 1
\E;\Zi o e
WHITE
g\\z oMo—BLACK M =
?FI(S 1A
147
e U 5f
iz
""" CONTROL
RETURN AIR SENSOR %2
L mm B
. (oo R o1 b2 =
: 7R
TR - el
2o | = £[3
o [ e O[3 o = — .
5 sz] | ] 9z
! —
i [ e e e O | R
[ [ O S O S S O B n n i
|:||:|| i ||:|| i [N [N i [N I “ “ :
SN S D O O O S N [ | N
% %g % % Eg % E E@ s@ § E s@ ow oD o
-
(CH1 ‘QHZ
D> ©
BLUE
Arrangement
47 SYMBOL NAME
59F MC Compressor motor
5 92C1 || 5202 @ PCB MF1 Fan motor (indoor)
@ 51C1 51C2 MF2,3 Fan motor (outdoor)
®) (@) @ @ @ 52C1,2 Contactor (Compressor)
EI @ 52F Contactor (fan 1/D)
TB1,2 Terminal block
F1 Fuse (3.15A)
TB1® 51CT,C2 | Over current relay (fan I/D)
51F1 Over current relay (fan 1/D)
CH1,2 Crankcase heater
26L1,2 Sensor (freeze protection)
PCB Printed circuit board
@ @ ﬂ @ @ 47 Phase Protector
49F1,2 Internal protector (OD fan)
63H1,H2 High Pressure Switch
49t @ 261 @ Bt @ X1,2 Auxiliary Relay (Self Hold)

1.To protect each Fan motor and compressor from abnormal current, Over current relays <51C>, <51F> are installed. Therefore, do not change

492 @) 23612 @D

63H2 )

CH @

Caution,

factory set value of Over current relays.

1
2
3

NOTES
The dotted lines show field wiring.

The figure in the parenthesis shows field supply parts.

Color of earth is yellow and green twisting.

I Zbaixin
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Appendix 16-4

UATP/T700/850A £ —
kA
’ 50F 5F1 RED
——00 oflo WHITE INTERNAL
Poer Supply 2 BLACK Mt PROTECTOR
380~415VAC IR RED L 501 SC1 RED a0
3N-PE el __GREY ut GREY
50Hz s ld | BLACK 1l oo BLACK
’l T__RED
WHITE
ﬁ BLACK @
CIRCUIT BREAKER 502 RED
(FIELD SUPPLY) oo GREY MC2
UATP/T700/850A o BLACK
RED ’l Jz \'}/E{?TE
T BLACK WS
FI3.158
J4
L1~ 5F1
vy .
=
e B e G NTROL
RETURN AIR SENSOR i
NEUTRAL
z % D1 D2 DS1 DS2 | %
2 g
83T & L H
i o 13 o
1~ 5\
ol
1 2 D
INKBROWN
5 OUTFAN 1 OUTFAN2 Ol
CHt [cH2
>
BN | [BLUE
Arrangement
SYMBOL [ NAME
MC1,2 Compressor motor
47 PCR MF1 Fan motor (indoor)
E MF2,3 Fan motor (outdoor)
@ @ 52C1,2 Contactor (Compressor)
52F1 Contactor (fan I/D)
5901 5002 50F 51C1,C2 Overload protector (compressor)
5101 5102 SIF 1B1,2,3 Terminal block
0 @ O F1 Fuse (3.15A)
51F Overload protector (fan I/D)
X 63H1,2 High Pressure Switch
, rankcase heater
@ CHT2 Crankcase heat
26L1,2 Sensor (freeze protection)
TB1
82&3 PCB Printed circuit board
47 Phase Protector
DT1,2 Discharged thermostat
X1,2 Auxiliary Relay (Self Hold)
* UATP/T700 only | 49C1,C2 Compressor internalOverload
* UATP/T700 only [ CM1,2 Compressor Control Module
®OO®® p
01 ()| |63t ()| [oTt
612 Q0| |63H @] [pr2
oM )i 451 P [oH
M2 20)1 1492 QP) i |CH2
Caution,

1.To protect each Fan motor and compressor from abnormal current, Overload protectors are installed. Therefore, do not change factory set

value of the overload protector.

A WN -~ =

NoOTES

The dotted lines show field wiring.

Color of earth is yellow and green twisting.
Each wire is adressed.

. :| shows wiring for model UAT(P)850AY1
In the case of UAT(P)700AY 1: no wire connection at TB3(4) and (5), &49C is replaced by single
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Appendix 16-5

UATPC/TC10/12A
R
’ —17}
Power Supply 7 J D INTERNAL
380~415VAC —3% THITE UF1 PROTECTOR
3N~PE oo oMo BLACK
50z oo 1B RED L o 51 RED o
—oo-lLle, GREY IS GREY
oo s BLACK s oo BLACK
BLUE o__RED
CIRCUIT BREAKER o
(FELDSUPPLY)  —° % Eﬂ'@ﬁ }@
UATPCITCI0M2A.  —— @1 RED 2202 512 RED g
ED =| |00 oMo N2
GREY 5o o GREY
oo BLACK
Q\T %1 RED
WHITE
% g ac W
F1(3.15A) -
4
RED LI~ 5F1 RED
0O
= g CONTROL
RETURN AR SENSOR
U SENSO i
NEUTRAL
oxe)
@\m D2 DSI DS2 @
I ROOM g
[ i S |3 £ 25—
e I :
EY o Oz
i £19 : [ |&
¥ o000y LT
PINK|BROWN il L
& & g% j[g 5 § §B oW« o%z oma B3 L4
C}CHW C}CH? RED Py
- . @D
Q@ 9 T2 T2
@) 7
82 IN BLUE
Arrangement
SYMBOL | NAME
PCB 47 MC1,2 Compressor motor
@ MF1 Fan motor (indoor)
@ MF2,3 Fan motor (outdoor)
o o0 52C1,2 Contactor (Compressor)
52F1 Contactor (fan I/D)
@ 31t 32 51C1,C2 Overload protector (compressor)
® @ TB1,23 | Terminal block
F1 Fuse (3.15A)
51F Overload protector (fan I/D)
63H1,2 High Pressure Switch
B® CHT,2 Crankcase heater
26L1,2 Sensor (freeze protection)
PCB Printed circuit board
@/ \ @/ \ O/ \W)/\ Q) 47 Phase Protector
DT1,2 Discharged thermostat
Cin 0 @] [s3 @D [oH X12 Auxiliary Relay (Self Hold)
o %0 @)| (630 @ [cH2 49C1,C2 Compressor internalOverload
CM1,2 Compressor Control Module
4901 T
4902 m @

Caution,

1.To protect each Fan motor and compressor from abnormal current, Overload protectors are installed. Therefore, do not change factory set
value of the overload protector.

NoOTES

The dotted lines show field wiring.
Color of earth wire is yellow and green twisting.
Specification subject to change without notice.
Each wire is adressed.

A ON -~ =
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Appendix 16-6

UATYP/TY180A
5F 51F1
o oo RED INTERNAL
aq —o0 WHITE WFt PROTECTOR
B —o oo BLACK =
W et m L& w  m v
IN-PE . g@—JﬂH'TE oo © WHITE
50Hz ..\s\\___ﬁc) BLACK oo 5 onngz BLACK 1
BLUE oo BLACK
CIRCUITBREAKER - 3> - -© .
(FELDSUPPLY)  _____ | o WHITE @}
UATYPITY180A L BLUE
WF(a154)
RED Ll 5
RETURN ARSENSOR &g
St
REMOTE — il 4
CONTROL 0 I g
. = g
1 =
[‘:520 o CN2 -
1 L N |ﬂ|
COMP. N
= D FAN
OF AWV L
S CH ==
£ stc I ™T
11 |52
LU SIS
w® |
520 X3
006
1
a
&1
T2 [N [BLUE X N
©
SYMBOL | NAME
MC Compressor motor
MF1 Fan motor (indoor)
MF2 Fan motor (outdoor)
XU X2|[ X310 T | | 5omq 50 ) 47 52C Contactor (Compressor)
@ st | 1(E) % @ 52F1 Contactor (fan /D)
52F2 Contactor (fan O/D)
PCB
@ 51C Over current relay (comp)
® TB1.2 Terminal block
51F1 Over current relay (fan I/D)
T8 @ 1 (D 63H High-pressure switch
CH Crankcase heater
2154 4-Way valve
26D Sensor (defrost)
26L Sensor (freeze protection)
PCB Printed circuit board
MF1 MF2 2184 47 Phalsle Protector / Discharge thermostat
@ @ @ X1 Auxiliary Relay (Self hold)
X2, X3 Auxiliary Relay (Defrost)
T Timer (Defrost)
|63H @ | |26L @ | SV Solenoid Valve

Caution,

1.To protect each Fan motor and compressor from abnormal current, Ov

change factory set value of Over current relays.

er current relays <51C>, <51F> are installed. Therefore, d

I nNoms
The dotted lines show field

wiring.

1
2 Thefigure in the parenthesis shows field supply parts.
3 Color of earth is yellow and green twisting.

I 7oamxn
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Appendix 16-7

UATYP/TY240/280A
521 SFi
oo RED INTERNAL
WHITE VF1 PROTECTOR
B 56251 oo BLACK L
Power Supply L1 RED RED 1C RED MC
380~415VAC [2o\RED WHITE a ;’:2; ond WHITE
3N~PE —OYL's BLACK oo BLACK 1
S0hz g~ I L
o | o ) WHITE P
e 5o o3 BLACK
CIRCUIT BREAKER PE@-©J='
(FIELD SUPPLY)
UATYPITY240/280A 60A
VIF1(3.150
RED U~ 971
RETURN AIR SENSOR
D
n_ g, H +ols
- B
CN2
1
[:52(; SLM |:| °lsac
L | ;
o (B
fr
S CH 7
9 8
] )
D ®
N
TB2LN |BLUE
Arrangement
SYMBOL NAME SYMBOL NAME
MC Compressor motor CH Crankcase heater
n MF1 Fan motor (indoor) 2184 4-Way valve
212(? 501 PCB MF2 Fan motor (outdoor) 26D Sensor (defrost)
5H 52C Contactor (Compressor) 26L Sensor (freeze protection)
@ @ E @ 52F1 Contactor (fan I/D) PCB Printed circuit board
52F2 Contactor (fan 0/D) SV Solenoid valve
51C Over current relay (comp) | X1 Auxiliary Relay (Self hold)
522 51F1 Over current relay (fan I/D) | FZ Auciliary Relay (defrost)
@ F1 Fuse (3.15A) 49F Internal Protector (0D Fan)
TB1,2 Terminal block 49C Internal Protector (Comp)
63H High-pressure switch
NG FlO)

|uc @Sgc m@wr

1.To protect each Fan motor and compressor from abnormal current, Over current relays <51C>, <51F> are installed. Therefore, do not change
factory set value of Over current relays.

Caution,

I Notes

1 The dotted lines show field wiring.

2 The figure in the parenthesis shows field supply parts.
3 Color of earth is yellow and green twisting.
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Appendix 16-8

UATYP/TY450/560A
RED 50F2 o1 1 RED
o0 O WHITE
[BIACK O O, BIACK NF)1
- So o
Power Supply RED 5201 510 RED
380~415VAC ""‘"%@_ WHITE — ollo WHITE
3N-PE DA BLACK —Ol BLACK N =
50Hz N SN ollo
N BLUE
| |ReD Z\ZE j{l RED
——e WHITE o WHITE W
CRCUTBREAKER ~ PEQD = BLACK o oMo BLACK 1
(FIELD SUPPLY)
UATYPITY180/280A e 60A R
S N
F1(3.15) _T/\EL‘
c,| 47
fe0 U SF1 3
26D
RETURN AIR SENSOR %L
R
SLM
REMOTE — O .
CONTROL ] m ﬂ: E :ﬂ
m U
u
CN2
bsac I 3 BN I
1
COMP.
|:| — TIVE IDFAN
s E
S CH
3
6
5
(501
92 2
® @
2
82(N [BLUE
Arrangement SYMBOL NAME
MC Compressor motor
MF1 Fan motor (indoor)
PCB MF2 Fan motor (outdoor)
@ 52C Contactor (Compressor)
52F1 Contactor (fan /D)
52F2 Contactor (fan 0/D)
51C Over current relay (comp)
212(? 522 | | 52F1 51F1 Over current relay (fan I/D)
@ 511 F1 Fuse (3.15A)
®O1® a 81,2 Terminal block
® 63H High-pressure switch
CH Crankcase heater
2184 4-Way valve
L @ 26D Sensor (defrost)
26L Sensor (freeze protection)
PCB Printed circuit board
254 @ 47 Phase protector/Discharge thermostat
@ X1 Auxiliary relay (Self Hold)
49F Internal Protector (0D Fan)
A

1.To protect each Fan motor and compressor from abnormal current, Over current relays <51C>, <51F> are installed. Therefore, do not change

factory set value of Over current relays.

I Notes
The dotted lines show field wiring.

1
2 The figure in the parenthesis shows field supply parts.
3

Color of earth is yellow and green twisting.

I 7oamxn
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Appendix 16-9

UATYP/TY320A
52F1 5F1
o oo RED
o wwrrz—ﬁ@_l
T ﬁ:g;g oo BLACK 1
Power Supply s 1 RED L 1C RED
satvac O 7O — WHITE i i; ond WHITE
3N~PE o g BLACK o0 BLACK
==0N-==©
S0tz N BLUE o\cﬁ?c (o) RED
______ -0 o D =
CRCUTBREAKER  pp(D) =
(FIELD SUPPLY)
UATYPITY320A " ——rf 60A
FFI3.154)
RED LI~ gﬂ
RETURN ARSENSOR &
S
SLM
REMOTE — O &
CONTROL z
%}
— :
i
CN2
L BN Ill
£sac
COMP.
| — IDFAN
L & L
S CH
8 9
19
2
52
p @ @
TB2[N |BLUE
Arrangement SYMBOL NAME
F MC Compressor motor
MF1 Fan motor (indoor)
520 591 PCB MF2 Fan motor (outdoor)
Bl 5P| o G) 52C Contactor (Compressor)
© o 52F1 Contactor (fan 1D)
52F2 Contactor (fan 0/D)
51C Over current relay (comp)
522 4 51F1 Over current relay (fan I/D)
F1 Fuse (3.15A)
® ® TB12 Terminal block
63H High-pressure switch
CH Crankcase heater
182 2754 T Way valve
26D Sensor (defrost)
26L Sensor (freeze protection)
PCB Printed circuit board
MCIB MC% &8 47 Phase protector/Discharge thermostat
X1 Auxiliary relay (Self Hold)
IO IO EZIG)
Caution,

1.To protect each Fan motor and compressor from abnormal current, Over current relays <51C>, <51F> are installed. Therefore, do not change
factory set value of Over current relays.

I Notes

1 The dotted lines show field wiring.

2 The figure in the parenthesis shows field supply parts.
3 Color of earth is yellow and green twisting.
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Appendix 16-10

UATYP/TY320A
52F1 5F
RED INTERNAL
=0:2 ofto WHITE WA PROTECTOR
181 ;gzﬁ oo BLACK = "
Power Supply . L1 o RED RED LH 10 RED
gﬁo}fém\c _;:ing\Ben_ WHITE - z\\z; ond WHITE —
A ok BLACK oo BLACK =
e ™ N©BLUE o\¢52'}'>J;¢ (ol RED
SN o0 o} —IME [ipr)
CIRCUIT BREAKER ———-—= O oo o =
(FIELD SUPPLY) PED =
UATYPITY320A......60A
MF(3.15A)
RED Ll g]li
RETURN ARSENSOR =
D
SLM
REMOTE — &
CONTROL 0 = :ﬂ 4
I 2
_— :
U
CN2
1
L Nl_i]
£s2c
COMP.
1 — ID FAN
OF WY L[
S CH
9
15
yil
57 Sh
D @ @
TB2IN |BLUE N
SYMBOL | NAME
Arrangement MC Compressor motor
MF1 Fan motor (indoor)
F1 MF2 Fan motor (outdoor)
590 PCB 52C Contactor (Compressor)
5C ngH' 52F1 Contactor (fan I/D)
© D) ® 52F2 Contactor (fan 0/D)
51C Over current relay (comp)
51F1 Over current relay (fan I/D)
F1 Fuse (3.15A)
Rk a TB12 Terminal block
@ @ 63H High-pressure switch
CH Crankcase heater
215 2-Way valve
it 26D Sensor (defrost)
26L Sensor (freeze protection)
PCB Printed circuit board
47 Phase protector/Discharge thermostat
X1 Auxiliary relay (Self Hold)

© @@®®

[ @] (5 @] 20 @]

Caution,

1. To protect each Fan motor and compressor from abnormal current, Over current relays <561C>, <51F> are installed. Therefore, do not

change factory set value of Over current relays.

I Notes
The dotted lines show field wiring.

1
2 The figure in the parenthesis shows field supply parts.
3

Color of earth is yellow and green twisting.

I 7oamxn
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Appendix 16-11

UATYP/TY450/560A
RED 50F2 o 1 RED
o0 O WHITE
[BIACK O O, BIACK NF)1
- So o
Power Supply RED 5201 510 RED
380~415VAC -‘""t]g@_ WHITE — ollo WHITE
WPE O30 BLACK ————"° BLACK MC =
50Hz —NO-"=©) FONO% oflo.
N BLUE
| |ReD 52F1 j{l RED
——e WHITE o WHITE W
CIRCUTBREAKER  PEQD) = BLACK So oMo BLACK 1
(FIELD SUPPLY)
UATYPITY180/280A e 60A R
S N
F1(3.15A) _T/\EL‘
c,| 47
fe0 U SF1 3
26D
RETURN AIR SENSOR %L
R
SLM
REMOTE — O _
CONTROL ] m ﬂ: E :ﬂ
m U
u
CN2
£ I 3 BN I
1
COMP.
|:| — TIVE IDFAN
w1 = &
S CH
3
6
5
(501
92 2
® @
2
82(N [BLUE
Arrangement SYMBOL NAME
MC Compressor motor
MF1 Fan motor (indoor)
PCB MF2 Fan motor (outdoor)
@ 52C Contactor (Compressor)
52F1 Contactor (fan /D)
52F2 Contactor (fan 0/D)
51C Over current relay (comp)
212(? 522 | | 52F1 51F1 Over current relay (fan I/D)
@ 511 F1 Fuse (3.15A)
®1® a 81,2 Terminal block
® 63H High-pressure switch
CH Crankcase heater
2184 4-Way valve
L @ 26D Sensor (defrost)
26L Sensor (freeze protection)
PCB Printed circuit board
@ @ 154 @ 47 Phase protector/Discharge thermostat
@ X1 Auxiliary relay (Self Hold)
* [49F Internal Protector (0D Fan)
A
Caution, | @ ” ZBL® ” 260@ | * UATYP180A only

1.To protect each Fan motor and compressor from abnormal current, Over current relays <51C>, <51F> are installed. Therefore, do not change
factory set value of Over current relays.

I Notes

1 The dotted lines show field wiring.

2 The figure in the parenthesis shows field supply parts.
3 Color of earth is yellow and green twisting.
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Appendix 16-12

UATYP/TY450/560A
SR (1 3 RED
o ) WHITE "
o 1 BLACK 1
1] RED 51 S0 RED
Power Supply  -—3vx--tg) oo oo
380~415VAC WHITE o— WHITE e
aN-PE BLACK Sor— BLACK T
50Hz 5063 0o (21 3 RED
) WHITE
R z:g ©BLACK WF3 =1
CIRCUIT BREAKER % @©:'=- RED soz\ccz 590 ng RED
(FIELD SUPPLY) WHITE o WHITE MO
UATYPITY450/560A......100A
BLACK So— oMo BLACK 1
S
RED UL 5% I e RED
oo WHITE W
FIBISH) oo BLACK 1
Ju
b S1F1 3
QO =
o
Z
= .
=1 = =& ] LCD REMOTE
> ; CONTROL
& H
5 PR é&& + NEUTRAL
(1 bQ (e eeiseive el
(] D2 D3 b2} DS1 DS2  DS3  DS4 L o
e T Ll E
4R 63H2 2 ! =]
510 g | E el
o - = Sl
71 T o o i s
v H 'O‘ <
510 % 5: @""""' ST e e e .g
o
9 g D D DDD
:CHW :CH2
s 9 OUTFIN1 OUT ANZOUTFANS
o O
9 110
®O
il B
T N BLUE
Arrangement SYMBOL | NAME SYMBOL | NAME
MC1,2 Compressor motor 63H1,2 High-pressure switch
o o MF1 Fan motor (indoor) CH1,2 Crankcase heater
@ ol ?8 gg P8 MF2,3 Fan motor (outdoor) 218412 4-Way valve
@ @ 52C1,2 Contactor (compressor) 26D1,2 Sensor (defrost)
@ @ 52F1 Contactor (dan I/D) 26L1,2 Sensor (freeze protection)
fi 52F2,3 Contactor (fan 0/D) PCB Printed circuit board
B TB1,2,3 Terminal block 47 Phase protector
F1 Fuse (3.15A) DT1,2 Discharge thermostat
@ @ 51C1,C2 | Over current relay (COMP) [ 49F1,2 Internal protector (0d fan)
51F1 Qver current relay (fan) X1,2 Augxiliary relay (Self hold)
BERES
@‘Q‘
Al ROIL OIRE:
%2 @ o @D |on wm @) |9
Caution,

1. To protect each Fan motor and compressor from abnormal current, Over current relays <51C>, <51F> are installed. Therefore, do not

change factory set value of Over current relays.

I Notes
The dotted lines show field wiring.

1
2 The figure in the parenthesis shows field supply parts.
3 Color of earth is yellow and green twisting.

I 7oamxn
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Appendix 16-13

UATYP/TY700/800A —m
’ )5022 oﬁrﬁ RED
WHITE INTERNAL
—o° "~ BLACK W1 PROTECTOR
PowerSupply  _rer LLQD! RED L s 501 RED "
380~415VAC  _oL2 GREY Lt GREY
3N-PE —ro-l9ENGREY | By acK S | oflo BLACK
50Hz [ NG | RED
—No—- ! LUE ’ No-
S 5002
RG* D o o RED 42
So— GREY
CIRCUIT BREAKER BLACK]
(FIELD SUPPLY) 52F3 o RED
UATYPITY700/800A.....150A |  RED oo 7 WHITE
o %3 BLACK Z )
F1(3.15A)
Ja
RED ; ST u
RETURN AIR SENSOR %01 L
o CONTROL
- -
NEUTRAL
e g2
gg D1 D2 DS1 DS2 (-
3 ROOM i
2 [ 4
iname'S | | B 5—
[imaemn S| -
2 P52 z
C2 9C2 2 g
INK[BROWN D D L ||
TEIEE
ch len2 S S AN2 OUTFAN3
B2l | lslue
Arrangement
SYMBOL [ NAME
MC1,2 Compressor motor
47 PCB MF1 Fan motor (indoor)
[E MF2,3 Fan motor (outdoor)
@ @ 52C1,2 Contactor (compressor)
52F1 Contactor (fan I/D)
52F2,3 Contactor (fan O/D)
321 .
212&1 EWQCCZZ 023 5F 51C1,C2 | Overload protector (compressor)
® ® TB123 | Terminal block
© @ F1 Fuse (3.15A)
51F Overload protector (fan I/D)
63H1,2 High-pressure switch
@ CH1,2 Crankcase heater
T8f 82 & 3(B) 215412 | 4-Way valve
26D1,2 Sensor (defrost)
26L1,2 Sensor (freeze protection)
PCB Printed circuit board
47 Phase protector
m “ @ DT1,2 Discharge thermostat

O W
X1,2 Auxiliary relay (self hold)
21541 (K)| (2611 (D)| |63H1 (W)| 2601 (V) |*UATYPITY700A only [49CT,C2__ | Compressor internal overload

21542® 2%L2 @ 63H2 @ 2602 @ *UATYP/TY800A only | CM1,2 Compressor control module
o oD jaect BRI (o CHi
M Q0 j49c2 OB o2 CH2

Caution,

1.To protect each Fan motor and compressor from abnormal current, Overload protectors are installed. Therefore, do not change factory set
value of the overload protector.

NOTES

The dotted lines show field wiring.
Color of earth is yellow and green twisting.
Each wire is adressed.
" "7] shows wiring for model UAT850AY1
In the case of UATP700AY1: no wire connection at TB3(4) and (5), &49C is replaced by single

A WN ~ =
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Appendix 16-14

UATYPC/TYC10/12A
R
T 447
brial ST RED
o0 oflo WHITE INTERNAL
—o° BLACK MF1 PROTECTOR
Power Supply TBI1
380~415VAC BD 1) et
3N~PE [3ONGREY
50Hz ©
N
so—@BLUE
—oy
cReuTBREAKER  PED
(FIELD SUPPLY)
47
ep 0 I ReD b
RETURN AR SENSOR %L 20:
NEUTRAL
[exe]
a3 o5 52 | r= @
z ROOM o
o
g 5
630 TS & L Z L8
% gk
ﬁ B (e
1 2
HOOJooog LT
q s %g ;B A B
CH1 r%CHQ { BROWN e
c @1 ‘
g 27T
\ \
)
3 [
182 J | JBlue A
Arrangement SYMBOL NAME
MC1,2 Compressor motor
o8 4 MF1 Fan Motor (indoor)
MF2,3 Fan Motor (outdoor)
® ® 52C1,2 Contactor (compressor)
52R1 52F1 Contactor (fan I/D)
S 5201 ||sop2 || 52C2 52F2,3 Contactor (fan 0/D)
511 @ 5102 51C1,C2 Overload protector (compressor)
@© @ TB1.2,3 Terminal block
50F3 F1 Fuse (3.15A)
51F Overload Protector (fan I/D)
63H1,2 High-pressure switch
m® CH12 Crankcase healer
21S41,2 4-Way valve
26D1,2 Sensor (defrost)
26L1,2 Sensor (freeze protector)
®/\@/\ U/ \W/\@ PCB Printed circuit board
254 0| |26 @) (6311 @WD| (2601 () 47 Phase protector
DT1,2 Discharge Thermostat
21542 26 63H2 2602 .
® @) @ @ X1,2 Auxiliary relay (Self Hold)
Ot 4901 D11 CH 49CT,C2__ | Compressor internal overload
CH2 wr @ 2 @) | CM1.2 Compressor control module

Caution,

1.To protect each Fan motor and compressor from abnormal current, Overload protectors are installed. Therefore, do not change factory set

value of the overload protector.

NOTES

A ON -~ =

Each wire is adressed.

The dotted lines show field wiring.
Color of earth wire is yellow and green twisting.
Specification subject to change without notice.
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Inallofus, Daikin’s unique position as a manufacturer

agreen heart of air conditioning equipment, compressors
and refrigerants has led to its close
involvement in environmental issues. For
several years Daikin has had the intension
to become a leader in the provision of
products that have limited impact on the
environment. This challenge demands the
eco design and development of a wide
range of products and an energy
management system, resulting in energy
conservation and a reduction of waste.

DAIKIN EUROPE N.V.
Naamloze Vennootschap

Zandvoordestraat 300
B-8400 Oostende - Belgium
www.daikin.eu

BTW: BE 0412 120 336
RPR Oostende

Daikin Europe N.V. is approved by LRQA for its
Quality Management System in accordance with
the 1SO9001 standard. 1SO9001 pertains to
regarding design,
development, manufacturing as well as to

quality assurance

services related to the product.

1ISO14001 assures an effective environmental
management system in order to help protect
human health and the environment from the
potential impact of our activities, products and
services and to assist in maintaining and

improving the quality of the environment.

Daikin units comply with the European
regulations that guarantee the safety of the
product.

"The present publication is drawn up by way of information
only and does not constitute an offer binding upon Daikin
Europe N.V.. Daikin Europe N.V. has compiled the content of
this publication to the best of its knowledge. No express or
implied warranty is given for the completeness, accuracy,
reliability or fitness for particular purpose of its content and
the products and services presented therein. Specifications
are subject to change without prior notice. Daikin Europe N.V.
explicitly rejects any liability for any direct or indirect damage,
In the broadest sense, arising from or related to the use and/
or interpretation of this publication. All content is copyrighted
by Daikin Europe N.V.."

Prepared in Belgium by Lannoo (www.lannooprint.be), a company whose concern for

the environmont is set in the EMAS and ISO 14001 systems.
Responsible Editor: Daikin Europe N.V., Zandvoordestraat 300, B- 8400 Oostende
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