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é TRANE

VRF 2-day Installer Training
* Introduction / What is Trane VRF?
+ Certification Checklist:

* Piping
* MCUs & EEVs
* ODUs, WCUs & IDUs
*Addressing
*Controllers
» Troubleshooting
+ Startup, Commissioning, Warranty
+ Evaluation for Certification

Presented by:

Supported by: John Willis, Jay Broadrick, Peter Kallas, Jason Hamm Jim
Lawrence & Paul Solberg

D 100+ Years of Performance, Innovation;”Commitment & Knowledge

201 6 (_'n Ingersoll Rand.

Ver-10

Welcome to our 2-day Installer Training for Trane VRF.

Thank you for taking time out of your busy schedules to
travel for this training. The investment you and your company

is making is greatly appreciated.

Presenters:

Support Team: Jim Lawrence, Paul Solberg

You! (Tent Cards & Sign-up sheets)

Intro-2




Introduction: &

Purpose: this training is to qualify you to properly install
a new Trane VRF system and receive the qualified
warranty.

Process: You will work through a 99-step check list and
learn how to use the Technician Utility Tool. You will also
learn to Configure, Address and Troubleshoot so that you
will be comfortable Starting Up & Commissioning our VRF
system.

Payoff: When you pass the open book 37-question final
exam with >80%, you will be certified to install a Trane
VRF system and qualify it for the qualified Trane warranty.
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Introduction: & roue

Facilities:

» Bathrooms

* Which door(s) not to leave through (alarms)
* Fire

» Other Emergencies

» Smoking Area

* Snacks & Drinks

* Lunch

Misc:

» Badges — keep them with you until the last afternoon.
Turn them in after the final evaluation.
* Computers — we’ll show you where to get the software
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Introduction:

uestions

We'll start off taking questions as they come up.

But not at break!
Parking Lot as needed.

Use your Manual

Follow along, not everything we say is in the

manual.....take notes, etc...

Intro-5
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Introduction:

2-day VRF Installer Training

2015 Schedule
Min Starts Ends
ion & line Exam 120 8:00 AM| 10:00 AM
Break 10 10:00 AM| 10:10 AM
Part-1: Refrigerant, Water & Drain Piping 70 10:10 AM| 11:20 AM
Break 10 11:20 AM| 11:30 AM
Part-2: MCU & EEV 30 11:30 AM| 12:00 PM
Day-1 Lunch 30 12:00 PM[ 12:30 PM|Day-1
Part-2: MCU & EEV 30 12:30PM| 1:00 PM
Part-3: ODUs, WCUs & IDUs; Walk-through 75 1:00 PM| 2:15 PM|
Break 10 2:15PM| 2:25PM
Break 10 3:10 PM| 3:20 PM
Part-5: Controllers 60 3:20PM| 4:20PM
Break 10 4:20 PM| 4:30 PM
Part-5: Controllers 60 4:30PM|  5:30 PM
Min Starts Ends
Quiz-1 Open Book & Review 100 | 8:00AM| 9:40 AM
Break 10 9:40 AM[ 9:50 AM
Part-5: C: 60 9:50 AM| 10:50 AM
Break 10 10:50 AM| 11:00 AM
Part-5: C: 60 11:00 AM[ 12:00 PM
Day-2 Lunch 30 12:00 PM| 12:30 PM|Day-2
Part-6: Ti ing Error Codes 45 12:30PM[ 1:15PM
Part-7: Startup, C: & Warranty | 15 1:15PM| 1:30PM
Break 10 1:30PM| 1:40 PM
Part-8: ASHRAE-15 60 1:40PM| 2:40PM
Break 10 2:40 PM| 2:50 PM
[Parking Lot Q Final Review, Q&A 30 2:50 PM| 3:20 PM
&Q 100 3:20PM| 5:00 PM

Intro-7

Baseline Assessment:

20-Questions, Closed Book, 10-minutes

Put your name at the top of the paper.

Please don'’t discuss this with anyone.

When you are finished, please bring your paper
up front and take a short break.

Intro-8




What is Trane VRF?

Big Picture Concepts

1. Whatis Trane VRF?
2. VRF HP vs. HR Cycles
3.  VRF Schematics:
»  Clg Only, Mainly Clg, Htg Only, Mainly Htg
4. VREF Applications:
*  HP vs. HR with respect to Diversity
»  Diversity vs. Combination Ratio
5. Big Picture on Controls

Show VRF
Overview Video

Intro-9

1. What is Trane VRF? & roue

Refrigerant-Based Ductless Systems

simultaneous heating
and cooling (heat
recovery)

Cooling Max Line | Max circuit
Capacit length length
T Ft Ft

Configuration
Mini 3-4.5 500 1000
+Can match up to 9 .
indoor units ::_)—’__c-
+Can’t be combined into
w larger capacities
¥ ODU: 6,8, 10, 12, 656 3280
> .Can be combined up to 14,16
64 indoor units
+Heat pump and Ve

WCUs come in 6, 8, 10 & 16 ton sizes for a max capacity of 48-tons.
Air cooled come in 6,8,10,12,14,16 ton sizes for a max of 48 tons

Cooling/heating capacity —
building size — zoning —
simultaneous heat/cool

O ol O alh

=]

SO
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1. What is Trane VRF? & o

¢ What is a Water Cooled Unit (WCU)?

A WCU is essentially an ODU that uses water
instead of air as a heat source or heat sink.

Trane Advantage VRF system

Refrigerant pipe

QD
—
(0]
=
()
o
=
=
o
@
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1. What is Trane VRF? 2 v

4 How do ODU - WCU units operate in Clg & Htg modes?

v Cooling opu + Cooling
| wcu |

1
Water j] Refrigeran} PiJ’e 1

| H
e

M

Refril nt pi {
’ t >e I:gera;m pipe

20In0S JareMm

< i
Indoor  Outdoor

Absorb heat Delivery heat Discharge heat Absorb heat Delivery heat Discharge heat
from the air } R fry. into the air from the air } R fry. into the water
() (Ref pipe) (oDU) o) (Ref pipe) wcv)

. : .
<Heating ., @ - Heating
To=" wcCu
j Eefllgeraim pipe % ml‘ l Refrigerant piEe “
— g IS PR —
)
@

Indoor  Outdoor

Absorb heat Discharge heat Absorb heat

. Delivery heat . " . Discharge heat
from the air } (Ref r;'ipe) into the air from the Water } De;"fe'y. heat into the air
(ODU) (DY) (Wcu) (Ref pipe) (0DU)
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1. What is Trane VRF?

@ Various applications

“ Renewable - River Renewal - Geothermal

ﬂoling tower

~

= IDUs IDUs IDUs
pet » pes
g r— g g —"
- -
-o(i : — Pump o II' 1 ;‘-;"}
_— L I p— -_ |I
f_-'@'-? 1 1
Water © L. = - )
= Pump  WCU wcu
k ] j River or lake
Boiler =
S
-
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1. What is Trane VRF?

+ System comparison: ODU vs. WCU

OoDU WcCuU
WCU + IDU &
System ODU +1DU Cooling tower / Boiler
Aggg:g;al Refrigerant Pipe Refrigerant Pipe, Pump, Water Pipe
Heat

Source/Sink

Air

Water

Condensing | Motor + Fan + Fin & tube Heat
Part Exchanger Plate Heat Exchanger
Operation | Air Temp for Cooling : 23~118 deg F | Water Temp for Cooling : 50~113 deg F

Temperature | Air Temp for Heating : -4~75 deg F Water Temp for Heating : 50~113 deg F
v Simple system - only ODU v Additional system required (cooling tower...)
v  Easy installation v No defrost operation for heating
v Long Ref piping up to 722-ft v No capacity drop by ambient temperature

Feature | ¥ Largest capacity up to 36-tons v No limitation for water piping

v/ Easy maintenance

v No louver in machine room
v Low noise - No fan, concealed cabinet
v’ Largest capacity up to 48-tons

Intro-14




+ Basic structure

1. What is Trane VRF?

" Cooling tower

" Water pipe

~
Cooling
Tower
Refrigerant pipe
: ‘7 | fl'\ .;\
@D
- o A,
e e e
: h=| IDUs
Pump ia ,_'
WCU )
Intro-15

1. What is Trane VRF?

Advantages of VRF

Energy efficiency
Comfortable & Quiet
Small footprint
Scalable capacity
Ductless

Easy to design

N o g bk~ w o=

Water Cooled Units (WCU)

Intro-16




1. What is Trane VRF? & o
Challenges of VRF

1. High installed cost

Requires a separate ventilation system
Lots of refrigerant piping/connections
Distributed maintenance

Limited air cleaning capability
ASHRAE-15 compliance is difficult
Difficult to re-configure spaces

N o g b~ w N

Intro-17

1. What is Trane VRF? 2 ranr

¢ WCU Target market

v’ Tall or wide multi story buildings
- No water pipe length limitation
- Deal with the part-load, no headwinds affects

v Building renewal
- Reuse the existing water pipe and heat source (cooling tower & boiler)
- High efficiency, no exterior change, low noise

v Government office
- Mandatory use of renewable energy as certain ratio
(district water, underground water, sea water, solar energy etc. exist)

v Luxury resident building
- Low noise, no defrost in heating, Individual control

v Others
- The amount of refrigerant in the building is limited
- A building where current chiller system it not enough for cooling or heating

Intro-18




1. What is Trane VRF? e —

Trane VRF Portfolio

Outdoor Units (ODU)
Single or dual inverter compressors
Vapor injection system
Plate heat exchanger (intercooler)
Single modules can be combined up to 48 tons
Maximum number of connectable indoor units is 25 o

(single module) and up to 64 (trlple module) ""---...__
COMBINED
NOMINAL S ETEE BASIC MODULES MODULES
- (6 |8 012 ]| 1448
208~ 230/60 - _ i B JE——
HEAT PUMP hl L__l L_l |7l l
460/60/3 . P
208~ 230/60 l ] J J l
HEAT =3

Full Ime of units — voltages, capacities and application |

Intro-19

1. What is Trane VRF? 2 v
Trane VRF Portfolio

Mini Outdoor Units
Available in 3, 4 and 5 ton nominal capacities
208~230/60/1
Heat pump
Twin rotary compressor

Connectable indoor units (up to 6 for 3-ton,
8 for 4-ton & 9 for 5-ton)

NOMINAL SOWER BASIC MODULES
S ENENEN
HEAT PUMP  208~230/60/1 a a a‘
# #

| Mini VRF completes the outdoor line up for smaller capacity applications |

Intro-20




1. What is Trane VRF?

€ WCU sizes

/

6,8 or 10 ton

-

Ly

16 ton

~

)

~
Up to 48-tons

—

&

S

Multiple Modules

(Up to 3 on 1 system)

* HP and HR is selected by option setting

Intro-21

1. What is Trane VRF?

€ Maximum # of IDUs per WCU or ODU

WCU Max # (o]n]V} Max #
Tonnage | IDU's Tonnage | IDU's
6 tons 14 6 tons 12
8 tons 18 8 tons 16
10 tons 22 10 tons 20
12 tons 29 12 tons 25
14 tons 32 14 tons 29
16 tons 36 16 tons 33
18 tons 40 18 tons 37
20 tons 44 20 tons 41
22 tons 47 22 tons 45
24 tons 51 24 tons 49
26 tons 55 26 tons 54
28 tons 58 28 tons 58
30 tons 62 30 tons 62

32-48 tons| 64 32-36tons| 64

IDUs
R E 2 " —
4-Way Cassette 4-Way Mini 1-Way Cassette

Cassette

= =) = o=
HSP MSP Slim Duct
=
High Wall Caling

* Minimum capacity of the IDU is 7.5-mbh

Intro-22
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1. What is Trane VRF?

CASSETTE INDOOR UNITS

» Strong airflow, yet quiet operation

» Stylish panel designs

* Light weight for easy installation

* Internal drain pump with check valve

» Limited fresh air intake

* Individual blade control (4-way cassettes)

1-Way Cassette Model Mini 4-Way Cassette Model 4-Way Cassette Model
7.5~12 MBh (22 5/8” x 22 5/8” body) (33" x 33” body)
9.5~20 MBh 9~48 MBh
Intro-23

1. What is Trane VRF?

e Three ranges of static
pressure to meet every
application requirement

* Compact designs make
installation simple

e Larger units can be
ducted to supply multiple
spaces

» Easy to clean filters

=" Slim duct

& 7.5~48 MBh
0.16-0.24" ESP

-
T

Mid static
pressure duct
18~48 MBh
.04-.8" ESP

High static
pressure duct
36~96 MBh
0.4-1.0" ESP

Comprehensive line up of indoor VRF solutions to meet all application requirements | |ntro-24




1. What is Trane VRF? & o

OTHER INDOOR UNITS

Easy to clean filters

Wireless remote control
Clean, crisp design

High wall unit
7.5~24 MBh

Ceiling suspended
unit
18~24 MBh

Intro-25

1. What is Trane VRF? 2 rouw
Trane VRF Indoor Unit Portfolio

Available Trane VRF Indoor Units

Nominal MBH

24 27 30

1Way '——=| | g |
ey [ » | = » | =

e » - » »* | » -

b, - w | - w |- *| wlw|» -
VL w | | w % w | e w e »

siaic WD | ®|w =
ol — | % | - - | = >

Conn ;»J - -

ggrbvertible | - - | » | = | »| =

‘ Comprehensive line up of indoor VRF solutions to meet all application requirements ‘

Intro-26
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1. What is Trane VRF? & o

Trane VRF ODU-WCU Model Numbers

4 T VRO1T2O0B3O0O0NA
12 3 45 6 7 8 91011121314

Digit 4: Functional

Type Outdoor Unit
H = Heat Pump

Digit 10: Electric power

supply characteristics
1 = 208-230/60/1 (mini)

P = Water Cooled 3 = 208-230/60/3
R = Heat Recovery 4 = 460/60/3

Digit 6, 7, 8: Nominal
capacity (MBH)

072 = 6-ton

096 = 8-ton

120 = 10-ton

144 = 12-ton

168 = 14-ton

192 = 16-ton Intro-27
1. What is Trane VRF? 2 ranr

Trane VRF Indoor Unit Model Numbers

4 T VDOOT1T8A1 0O0NA
12 3 45 6 7 8 91011121314

Digit 4: Configuration Type 006 = 1/2-ton (non avail currently)

B = Mini 4-Way Cassette 007 = 5/8-ton
C = 4-Way Cassette 009 = 3/4-ton
D = MSP Duct Type (Mid 012 = 1-ton
Pressure) 018 = 1.5-tons
E = 1-Way Cassette 020 =1.67-ton
L = Slim Duct Type (Low 024 = 2-tons
Pressure) 027 = 2.25 tons
A = HSP Duct Type (High 030 = 2.5-tons
Pressure) 036 = 3-tons
X = Ceiling 042 =3.5tons
W = High Wall 048 = 4-tons
M = Convertible Air Handler 077 = 6.5-tons
096 = 8-tons

Intro-28

Diait & 7 Q- Naminal canacitv mapi
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1. What is Trane VRF?

Value Proposition:
Installers

o Simplified piping

o Easy wiring

o Lightweight indoor units
o Advanced diagnostics

o Auto-commissioning

Intro-29

2. Trane Advantage HP Cycle

Inverter Compressor

OFM__|Outdoor Fan Motor
. ODU: 6't°n (208 - 230\/, 460\/) OHX  |Outdoor Heat Exchanger
AC  |Accumulator
[N Qil Separator
1c Intercooler
IPMC |IPM Cooler
CH  |Crank Case Heater
HPS  |High Pressure Sensor
LPS  |Low Pressure Sensor
HPSW _|High Pressure Switch
E.M  |Main EEV
EEV |EVIEEV
V_ES |EVI Sol. Valve
V_EB |EVI Bypass Valve
V_HG |Hot Gas Bypass Valve
V_4W |4Way Valve
V_AR |Accumulator Oil Return Valve
CV_E |EEV Bypass Check Valve
CV_D |Discharge Check Valve
T_D |Discharge Temp. Sensor
TS Suction Temp. Sensor
T_CO |Cond Out Temp. Sensor
T_El |EVIIn Temp. Sensor
T_EO |EVI Out Temp. Sensor
T_L |Liquid Tube Temp. Sensor
T.CT |Comp. Top Temp. Sensor
T_A |Ambient Temp. Sensor
SV_G |Gas Pipe Service Valve
SV_L |Liquid Pipe Service Valve

Intro-30
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2. Trane Advantage HR Cycle

HR has extra
HGBP valve

ODU: 6-ton (208 — 230V, 460V)

Inverter Col

Outdoor Fan Motor

Outdoor Heat Exchanger

Accumulator

Oil Separator

Intercooler

IPM Cooler

Crank Case Heater

High Pressure Sensor

Low Pressure Sensor

High Pressure Switch

Main EEV

EVI EEV

Main Cooling Valve

EVI Sol. Valve

EVI Bypass Valve

Hot Gas Bypass Valve 1

Hot Gas Bypass Valve 2

HPSW

4Way Valve

Accumulator Oil Return Valve

Outdoor EEV Valve

EEV Bypass Check Valve

Discharge Check Valve

HR Check valve

Main Cooling Check Valve

Discharge Temp. Sensor

Suction Temp. Sensor 1

Suction Temp. Sensor 2

Cond Out Temp. Sensor

EVIIn Temp. Sensor

EVI Out Temp. Sensor

Liquid Tube Temp. Sensor

Comp. Top Temp. Sensor

Ambient Temp. Sensor

High Gas Pipe Service Valve

Low Gas Pipe Service Valve

Liquid Pipe Service Valve

HR has 3 refrigerant piping connections at ODU.

| Which gas line is new?

Intro-31

2. Trane Advantage WCU Cycle

¢ WCU Cycle diagram - 6/8/10 ton

A

A INV COMP

B ACCUM

C o/s

D AWAY V/V

E PLATE HEAT EXCHANGER

E1 MAIN EEV.

F EVI EEV.

G IPM COOLER

H SUB COOLER

1 RECEIVER

J HEAT PUMP V/V.

K HIGH PRE. S/W

L HIGH PRE. SENSOR

M LOW PRE. SENSOR
Vi ACCUM RETRUN V/V.
-1, V2-2 HOT GAS BYPASS W
V3 MAIN COOLING V/V.
V4

V5 EVI B/P V/V

V6 DPR V/V

V7 LIQUID TUBE V,

V8 HOT GAS CHARGING V,
V9 LOW PRE. GAS SERVICE V/V
V10 HIGH PRE. GAS SERVICE V/V
Vil LIQUID SERVICE V/V
vl DISC. CHECK V/V.
V2 HRV CHECK V,

Ccv3 HR CHECK V,

cva MAIN COOL CHECK V/V.
-1, CV5-2| LIQUID TUBE CHECK V/V.

T1 COMP TOP SENSOR

T2 DISC. SENSOR

13 SUC. SENSOR 2

T4 SUC. SENSOR 1

T5 'WATER SENSOR

T6 COND OUT SENSOR

7 LIQUID TUBE SENSOR

T8 SC IN SENSOR

19 SC OUT SENSOR

Intro-32




2. Trane Advantage WCU Cycle e FRANF

¢ WCU Cycle diagram — 16-ton
Al A2 INV COMP
vio B ACCUM
Tow! q [ ac 0/s
| AWAY V,
Ao E PLATE HEAT EXCHANGER
E1l MAIN EEV
F EVI EEV.
Gl, G2 IPM COOLER
- H SUB COOLER
1 RECEIVER
HEAT PUMP V/V.
K1, K2 HIGH PRE. S/W
L HIGH PRE. SENSOR
E. Vo M LOW PRE. SENSOR
Vi ACCUM RETRUN V,
V2:1, V22 HOT GAS BYPASS VV.
V3 MAIN COOLING V/V
}V vé V4-1, V4-2 EVIV,
A V5 EVI B/P V;
V6 DPR V/V/
v7 LIQUID TUBE V/V
vo V8 HOT GAS CHARGING V,
g V9 LOW PRE. GAS SERVICE V,
V10 HIGH PRE. GAS SERVICE V/V.
Vil LIQUID SERVICE V,
CQVi-1, CV-2 DISC. CHECK V/V
cv2 HRV CHECK V/V.
Ccv3 HR CHECK V,
cva MAIN COOL CHECKV;
CV5-1, CV5-2 | LIQUID TUBE CHECK V/V
v T11,T1-2 COMP TOP SENSOR
V52 T2-1,12-2 DISC. SENSOR
T3 SUC. SENSOR 2
vl T4 SUC. SENSOR 1
> e 15 WATER SENSOR
vs-1 <4 T6 COND OUT SENSOR
17 LIQUID TUBE SENSOR
T8 SCIN SENSOR
T9 SC OUT SENSOR
Intro-33

All Cooling

SV_HG |

o »l: _

per MCU need (2) sets of lines each.

Low temperature & pressure gas

MCU's Sub-Cooling allows for greater distance
<«—— High temperature & pressure gas and reduces sound as EEV can open more.
<4—— Mid temperature & High pressure liquid

Intro-34




4. Refrigerant Flow HR: Mainly Cooling &

Heating

X

e
£ oagitm

ik ==
_vj_f_ @” Cooling

— )
B s "=

oo |
w s 'G'” Heating
; -

Low temperature & pressure gas

<«— High temperature & pressure gas \
<«—— Mid temperature & High pressure liquid

Cooling
Cooling
+
M
| Cooling
= Q M
i il o=
Lo ),
L)

:

Electronic Expansion Valve (480-EEV) to slowly
change mode from Htg to Clg (noise)

Intro-35

<— Equalizing Line

4. Refrigerant Flow HR: Heating Only & rau

All Heating

4

==

]

!

4

}

;
T s
w

|

Low temperature & pressure gas

<+—— High temperature & pressure gas
<«—— Mid temperature & High pressure liquid

<«—— Equalizing Line
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4. Refrigerant Flow HR: Mainly Heating &

Heating
SVHG | — —
3 - N D .
- ? ? T Heating
B -
* 4o 1o [ e =
| ¥ ‘1’ Heating
sV.LG Cooling
n
e ' S = @ l -
3] =& =
P -
Heating
SV.L N
o :Eﬂ
Cooling
Low temperature & pressure gas o=
<+— High temperature & pressure gas
<+—— Mid temperature & High pressure liquid
<«— Equalizing Line
Intro-37

6. VRF & Diversity: & e

Heat Pump VRF N If your application
systems can only requires you tp heat .
heat or cool at some zones while cooling
any given time. other zones, you'll need

to use a Heat Recovery
VRF system to do both

simultaneously.

Don’t forget
W E Internal vs.
External Diversity

Ideal applications
for HP are systems
with very little
diversity. Whole
system on one
side of the
building. s

Ideal applications for HR
are systems with
maximum diversity.
System having zones on
both sides of building (E
& W).

Intro-38




6. Diversity vs. Combination Ratio 2%

If an application has a Load Diversity of .8 or 80%,
you could put 1/.8 worth of IDU’s capacity
with respect to the ODU’s capacity.
So you could put 12.5 tons worth of IDU’s on a 10-ton ODU.
We call this a Combination Ratio of 125%.

Trane VRF’s Combination Ratio has an acceptable range of
50% - 130%.

Intro-39

6. Diversity vs. Combination Ratio =g~

Inversely if you had an application where you wanted to
install 5-tons of IDU’s capacity with a 10-ton ODU, this
would equal a Combination Ratio of 50% (the lower limit).

Why might you want to do something like this?

Intro-40
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8. Big Picture on Controls:

Advantage VRF (Mini)

Small/Simple Building Controls Example

* Single schedule from
1 Wired Remote — with

Outdoor Unit

Indoor Units (up to 9)

up to 16 Indoor Units _j
scheduled — Wired on
F3/F4

* Cool/Auto/Heat Selector ool
Switch (Heat Pump)

* On-Off and setpoint
control for individual
units at Remote

I —,Eﬁ.

Selector

Wireless RC can control

Controller up to 4 Indoor Units

A_@—a:——"
& 5 -.?. il S B

a Ll a !

= = 2 ;
Wireless Wired Wireless  Signal

RC RC RC Receiver

Wired RC can control

up to 16 Indoor Units

Intro-41

* Web user interface provided
by VRF System Controller
(VRF SC)

RS485

Multiple System — Building Controls Example

Outdoor

. Indoor Units
Unit

* Up to 256 Indoor Units
* Up to 80 Outdoor Units

* VRF SC can provide
building-level control:

* Scheduling
« Unit grouping -
* Setpoint limits i

» Security/login '
« Alarming 3|I

* Wired in to R1/R2 VRF SC - Web Ul

Wireless Wired  Wireless  Signal

RC RC RC Receiver
-
Intro-42
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Multi — Building Controls Example
including Tracer SC & Tracer ES

Power Meter Interface

Module (PIM) collects power Indoor Units
usage from up to 8 systems I
9 P y F@—%‘_@—%
Tracer SC - | o
Optional Tracer ES =t | =
ptional Tracer . .§|n?”e?§§2e e vired
Allows for Trane equipment ' I Module
coordination =
with VRF = W
et SR
P = ] = L]
Tracer ES = = 2 =
E _ Wir‘eless m Wire}ess Signal
RC RC RC Receiver

Tracer SC
Outdoor Air Unia

Any Trane
Equipment!

Intro-43

VRF 2-day Installers Training

Welcome/Introduction, Baseline
Assessment & What is Trane VRF?

Now, that we have finished the
Introduction, let’s jump into the
first part:

Refrigerant, Water & Drain Piping

' 100+ Years of Performance, Innovation,”Commitment & Knowledge
] [ ]
(_'n_)fngrrf.ﬂﬂ Rand.
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é TRANE

VRF 2-day Installer Training

Part-1: Refrigerant, Water &
Drain Piping

Presented by:

Supported by: John Willis, Jay Broadrick, Peter Kallas, Jason Hamm
Jim Lawrence & Paul Solberg

100+ Years of Performance, Innovation, Commitment and Knowledge

AR ingerso rand

Five “Must Have” items for a successful install 6“

1. Expectations Set Before Job Starts!
2. Clean Installation!

3. VRF Select Report!

4. Populated Component Location

Sheet!

5. The Right Tools (Technician Utility Tool
(TUT), R410 Rated, Pressure Rated,
Vacuum Rated, etc.)!

Piping - 2




Refrigerant, Water & Drain Piping

Step-1:

Obtain the latest VRF Select Report from the Trane
Account Manager responsible for this project.

* Equipment List

* Piping diagram

» Wiring diagram

* Etc...

See Appendix-4 for a copy of the
Clarksville VRF System Report

Piping - 3

Refrigerant, Water & Drain Piping

Step-2:

All refrigerant pipe used must be ACR, clean
& capped (to avoid moisture and debris).

It must also be nitrogen purged during the
entire braze process.

No soft solder allowed.

Piping - 4




Refrigerant, Water & Drain Piping

Step-2: & FRARE
> Drawing review [ outer |Minimum |  Temper |
Compare the actual site with the drawing and check d'azfte' th'cg’;ess grade
interferences and the requirements for each pipe diameter B 07
size/length/quantity ahead of time. 12 0:8 C12207-0
[ 5i8 1.0
3/4 0.9
718 0.9
1 1.0
118 11 C12200‘I;-112H
1-1/4 1.1 C1220T-H
1-3/8 1.35
1-1/2 16
2-1/8 2.0

<Temper grade and minimum thickness of

> Pipe Cutting the refrigerant pipe>

- Use a Copper Cutter - Removing burr - Block the end of pipe to prevent
foreign substance entering

J/

Brazing required to store pipe more than 1 month on site Piping - 5

Refrigerant, Water & Drain Piping

Step-2:
» Brazing

- To prevent oxide while brazing, must flow nitrogen to displace any oxygen in the piping.
* Oxide will form inside the pipe. It can cause the damage of the compressor, valves etc.

* Adjust the flow rate of Nitrogen gas with a pressure regulator to maintain 1.76 ft3/hr.

Without Nitrogen Flow

- Filter

Bad Case

Nitrogen is not available to stay in the pipe

Piping - 6




Refrigerant, Water & Drain Piping
Step-2:

Outdoor joints are installed level,
not pointing up or down (multi module systems only).

- ppo——y

Piping - 8




Refrigerant, Water & Drain Piping
Step-3:

I

g

Refrigerant, Water & Drain Piping
Step-3:

» Branch Pipe Installation for Outdoor units

Use the attached reducer properly according to the selected pipe size.

* Branch pipe for Gas pipe and Liquid pipe have different shape

<high pressure gas Pipe>

<Liquid Pipe>
" : # e M ot sl imhont o v g 1 e w.hqlu;\.l'l.u-\ (e
- | T =
% v
e S ;00 g bt o)
T i | e
§ S .‘l_i_-_-_"‘-'f- r [ 2=
£
* Py

i
"Is,:’r e 11 @
[] s :|:'r|-|_ [

oo i e i b s 0 V' il O P e T

< Reducer Mounting>

<Gas Pipe>
[izca # Ui o 0L Pl oo om s el B B bl ool i WP

i
F
! s

it can cause refrigerant noises

If the pipe is inserted deep into the reducer,

_____

Piping - 10




Refrigerant, Water & Drain Piping

Step-3:

In order to create clearance that will allow
for proper installation of the outdoor y-
joints on a multi-module system....... the
outdoor units will have to be raised a
minimum of 8 inches.

Piping - 11
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Refrigerant, Water & Drain Piping

Piping - 13

siziefeiEe

NG N

36" straight pipe after the last
g ODU y-joint before changing
direction.

3 3| L=
Branch joint should be \‘\\__:.-{' .
connected at the same or lower

level as the refrigerant pipes

leaving the outdoor unit.

Piping - 14




Refrigerant, Water & Drain Piping
Step-3:
Outdoor joints are installed in the correct direction
(multi module systems only).

Refrigerant, Water & Drain Piping
Step-3:

If the piping length between the ODU and the branch joint
exceeds 6.56ft, install a 10” inverted trap in each line.

! r‘d—ﬂ-ﬂ in. 200-300 mm) : 'r=
3.3 (1 m) |
1

~B5eft(2m) '

' Note: A trap is of equal length
) )u on all three sides. The same
=% : size trap must be installed on

= ||

all lines. Mismatched “traps”
are not allowed.

Piping - 16




Refrigerant, Water & Drain Piping
Step-3:

———

TR ==

Piping - 17

Refrigerant, Water & Drain Piping

Step-3:

+ Refrigerant piping - WCU  Use Yoint proyigeq (Do n
~ Between WCUs Ot use T-joing)

When refrigerant pipe leaves the WCU unit and turns up, you must install a trap in

the gas pipe only.

- This is to prevent oil from staying in the pipe of stopped WCU in cooling

Correct installation Incorrect installation

7.9” or more

' V.

i
| . -
Jﬁ‘ !llﬁ

| ‘|||'Lﬂ Y




Refrigerant, Water & Drain Piping

Step-3:
i ibing - Use Y-joi ,
@ Refrigerant piping - WCU Joint provided (Do no e oy

v Between WCUs

Branch joint between WCUs must be installed horizontally and
parallel to the unit.

Correct installation Incorrect installation

Piping - 19

Refrigerant, Water & Drain Piping
Step-3:
¢ Refrigerant piping - WCU  Use Y-joint Provided (Do nog g T
e T-joint)

v Between WCUs

When the piping length between WCU and the branch joint exceeds 6.6-ft, install a
vertical trap as show in the figure.

- to prevent oil staying in the pipe of stopped WCU

Correct installation Incorrect installation

Note: A trap is of equal length on all
three sides. The same size trap must
be installed on all lines. Mismatched
“traps” are not allowed.

3.3t

or less

6.6-ft or more

Piping - 20
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Refrigerant, Water & Drain Piping

Step-3:

+ Refrigerant piping - WCU
v Between WCUs

USe Y oint lOVlded DO hot use |-|0lnt

Branch joint between WCUs must not be installed in vertical position.

* Trap is missed here to emphasize
the direction of branch joint

Loy i eS80 S pupe

._'—',..—

High pressure gas pepe

Correct installation Incorrect installation

Banch jpint betwoen ouidoos units mest
it b sl i vow cal poruion.

-

i)

E

: T - 1
H%lm-frllr | l ’
3 . i€ b !

Piping - 21

Refrigerant, Water & Drain Piping

Steps 4 & 14:

Step-4: Indoor refrigerant Y-joints are
installed level +/- 15° in either direction.

Y-joints are selected/installed based on
downstream capacity.

Step-14: There is a minimum 19.5" between a
radius and the inlet of the Y-joint.

It is also 19.5” leaving the Y-joint before going
into a radius.

Piping - 22




Refrigerant, Water & Drain Piping % —

Step-4:

» Branch Pipe Installation for Indoor Units

- When installing the branch pipe, pay attention to the following cautionary items

¥ Install horizontally

E::i_:-ﬂ:-.:.ﬂDn:,m E:—_l""'-'__\‘_’t__; a CST .

¥ Install verticalty
==
-5

" ' el # Install the Y-joint within +15° on
— the horizontal or on the vertical.

* Note: Keep a minimum distance of 19.5” or more from a radius
entering or leaving a Y-joint.

Sample Picture

To other branch

Main Pipe

"~ Pipe
Reducer
Rear

Reducer

Pipe

L3

= Fromt
outdoor unit

Raar. Gg_,::]in: of Indoor unif
oo

Incorrect installation of Y-joint & header joint cause poor oil and refrigerant distribution between IDUs.
It may decrease the system’s performance or cause compressor failure.

Piping - 23

Refrigerant, Water & Drain Piping
Step-4:

12



Refrigerant, Water & Drain Piping

Steps 5&6: Distribution Headers

Can only be used with a Heat Pump VRF system.
Only use if you don’t have enough space for Y-joints.

5. Distribution header fittings are installed level within

+/- 10° / 15° in either direction.
(vertical installation is not allowed)

6. Unused distribution header ports are brazed shut &
insulated. Unused ports should start closest to the inlet
of the header. After that, largest capacity first starting

at the inlet.

Field supplied braze caps or pinch braze acceptable.

Piping - 25

Refrigerant, Water & Drain Piping

Steps 5&6: Distribution Headers

» Header Pipe Installation for Indoor Units

/ \ 4 " Hrﬂhr,Q
Reducer f\b‘{’/%ﬁ
) s & s Fipe oY
Select the reducer fitted Flipe s \‘ 2y
k ! ~ Caia™ @ s
on the diameter of the pipe N DG AL p T indoor unit
/ ‘h-.' " " ]D INdoor urit TU outdoor unit
To outdoor unit )
0 OL L
\ / N < Liquid side > < Gas side > )
f - _ \ Ve ~
Cannection ) /{\_
Braze ends of the pipes with caps S A\y
which are not occupied g Bilocked this port of
_ 3 o header ot
Connect the largest indoor unit il P e portl
capacity first starting at the inlet < Licquic side = < Gis sichs > =
~ag
/ \ e Facducw  Brurch pet The _— ¥ \
.\ 'y ' a— ‘{I_-l :
Decngss L—W\ /
o 5 The horizon Yot
Install the header joint horizontally. } o
Forcen &n e ﬁ;o: L ﬁ:: -ﬁ W
—t S ooy, [ WL L ;
. N\ = Liquéd side > o S side >

Incorrect installation of Y-joint & Header Joint cause poor oil and refrigerant distribution between IDU’s.

It may decrease the system’s performance or cause compressor failure.

Piping - 26
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Refrigerant, Water & Drain Piping

Step 7:

Refrigerant pipes are insulated with
1/2" wall minimum insulation.

(3/4" minimum on refrigerant pipes
1- 1/2" and larger)

Verify local, state and national codes.

Piping - 27

Refrigerant, Water & Drain Piping

Step 7:
» Insulation work for pipe

1) You must check if there is a leak before completing all the installation process.

2) Insulate the gas pipe, hp gas and liquid pipe by referring to the thickness of
insulator for each pipe size. The standard condition is 86°F, less than humidity 85%.
(If the condition is in high humidity, use one grade thicker)

3) Use EPDM insulation which meets the following condition.

" . <EPDM SPEC>
Insulator(Cooling, Heating)
Item Unit Standard
Pipe | Pipe Size(in) | standard High Humidity Remark
i 3 ¥
[86°F 85%] (86°Fover 85%] Density glem’ 0.048-0.096
Dimension change route by heat % Below -5
EPDM, NBR
Water absorption rate glcm?® Below 0.005
1/4-3/8 3/8” "
Liquid Thermal conductivity Kcal/m-h-°C Below 0.037
1/2-2 " Rz
Moisture transpiration factor ng/(m?-s-Pa) Below 15
1/4 " Rz -
H
l::;::;i‘:gg Moisture transpiration grade g/(m2-24h) Below 15
3/8-1 1 Over 120°C
. . There should be
Gas A Formaldehyde dispersion mg/L none
1-1/8-1-3/4 1-1/4”
Oxygen rate % Over 25
2 1 1-1/2" L.
Piping - 28
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Refrigerant, Water & Drain Piping

Step 8:

Verify local, state and national codes.

All refrigerant pipe insulation joints are sealed
with appropriate adhesives and/or tape
(be sure to mark joints).

Piping - 29

Refrigerant, Water & Drain Piping

Step 8:

» Insulation work for pipe

- All the refrigerant pipe & Drainpipe should be insulated to prevent dewing on the pipe.

B /850

(DEPDM length
should be longer
then pipe length.
Do not extend
EPDM by force

@Put the pipe in
EPDM insulation
carefully so that
the pipe will not
get damaged with
EPDM.

®Apply bond on @Dry it until it
both side of cut becomes thick,
surface. Make sticky and does
sure to use the not get detached.

correct type of
bond for EPDM

Use the original uncut
insulation material.

Only in special case is the
vertical cutting of the
insulation allowed.

N\
)

—
Apply bond both sides of Dry it until it becomes thick
the surface of EPDM and and sticky.
press them together for
long lasting bonding.

Bring face to face the each
end of EPDM on fitting
connection part.

Make fitting cover to fit the
EPDM insulation. Fitting
cover should be overlapped
with insulation min
linch(2.5m).

Bond the both cutting sides
of fitting cover.

Piping - 30
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Refrigerant, Water & Drain Piping

Step 8:

» Insulation work for Branch pipe
1) Attach the insulation provided with a branch joint Not Plenum Rated

2) Wrap the connected part with an insulation (field provided) of a thickness of at least vom,
3) Use an insulation that should be able to handle the interior temperature over 248 F.

4) Wrap the branch joint with an insulation of a thickness of at least 1/2”.

g emointer

ey I T T — Insutton e

Fiw sscursly Piow resiabon it maapry|

wthend iy - :

e Pm | Tl
o i LA

Pz it #
L ey el ]
et | # ATt T oot Ermibrion s 1o
A Facirens of B ridalen (Feic) sepiy) e popet i s i s eolues whor
Wk b o bt 10 mum it 1 g

Piping - 31

Refrigerant, Water & Drain Piping
Step 8:

o Water system - Water pipe installation example

« Product will not operate if flow switch is not installed.
» Connect wye strainer in a downward configuration to prevent trapping air

Manual valve mﬂ H i_ vain Vakw
o e
sepvube | ol | Srane
—— n Fastha |

Service port
f

Piping - 32
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Refrigerant, Water & Drain Piping

Step 8:
¢ Water system - Flow Switch (Mandatory)

v Purpose: To check for water circulation

* Contact will be closed when flow rate is same or more than required flow rate
v Selection: Switch must work when flow rate is same or higher than minimum for
the system

Installation

T )
} / Contact open Contact close \

<
&
Insert Type
)
FluigStop
uia flow
N J

Connect Type
N\ J

Piping - 33

Refrigerant, Water & Drain Piping

Step 8:

o Water system — Strainer (Mandatory)

v Purpose: to filter the water and protect plate heat
exchanger against dirt and debris.

vInstallation: Install strainer 50mesh or more for each water
inlet of WCU.
*I0M
Fluid Pressure Mesh size Material(strainer/mesh)
Water 284-psi | 50 Mesh or more AlSI316 / SUS304

yEEEEEEEEEEESN ",y
Type Mesh Type Punching Type E Mixed Type .
. | -
Feature . E
- -
-

. Lo " Wire Type(inner) + o
type Wire Punching in plate o Punching Type(outer) :
Feature Filtration area: large Filtration area: small - Filtration area: large -
Stiffness : bad Stiffness: good H Stiffness: good "
Recommendation A A E o -

QIIIIIIIIIIIIII.I!IIII‘

Piping - 34
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Refrigerant, Water & Drain Piping
Step 8:

o Pressure gauge

(s

Piping - 35

Refrigerant, Water & Drain Piping

Step 8:
+ Setting - Option
Optional item |Input unit | SEG1 | SEG2 | SEG3 | SEG4 Function of the option Remarks
Setting | 0 0 Disable (Factory default)
.e‘.“”g ong When equivalent length of farthest
piping condition - N " L
o 0 1 Long piping level 1 indoor unit from the outdoor unit is
(Setting is Man | 0 | 9 between 100~170 m
unnecessary -
if high-head When equivalent length of farthest
condition is set.) 0 2 Long piping level 2 indoor unit from the outdoor unit is
over 170 m
0 0 Disable (Factory default) Energy saving mode triggers when the
Energy saving Main 1 o room temperature reaches desired
setting 0 1 Enable temperature while operating in heating
mode.
Disable - 1 1 This function is not applicable for this model
Expand 0 0 Disable
operational
temperature Main 1 2
range for 0 1 Enable
cooling
A U | Automatic setting (Factory default) | Address for classifying the
Channel Main 1 3 product from upper level controller
address 0-15 Manual setting for channel 0~15 (DMS, S-NET 3, etc)
Disabl - 1 4 This function is not applicable for this model
. . 1 5 0 0 Disable (Factory default) 1
Circulation . 0 1 7-10V When variable flow control valve is
water Individual aoplied
flow control 0 2 510V PP
0 3 3-10V
Piping - 36




Refrigerant, Water & Drain Piping

Step 9:

All condensate drain pipes are installed,
insulated & supported every 3 — 5 feet.

Verify local, state and national codes.

Piping - 37

Refrigerant, Water & Drain Piping

Step 9:
» Mounting the Drainpipes

- Mount a horizontal pipe in the hanger.(Hanger distance should be 5ft or less otherwise there could be sagging)

- Perform 1/100 or more slope works on the horizontal pipe in the direction of the vertical drop pipe

’ or less

b -

L

» Connecting the Drainpipe
- Use a T-joint to make connections between the horizontal pipe(main pipe) & branch pipe(sub pipe)

(T-joint should be faced upward)

- Wait 1~2mins till the PVC pipe are fixed (Do not bond Below -23F, it can cause damage or delay of fixing time)

A

PVC glue on the pipe PVC glue on the T-joint Combine

Piping - 38
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Refrigerant, Water & Drain Piping

Step 9:
» Drainpipe Cutting & Insulation
- Cut the drainpipe as its dimension and size are shown in the diagram (Use a special cutter for the
PVC pipes)
e e————

Mark the length Cutting

PVC Pipe Cutter

- Insulate the drainpipe that is cut (The drainpipe insulation materials should be non-flammable)

v Recommendation
1. Insulation thickness is 5~10T or more
2. Select the desirable insulation thickness according to the humidity/temperature of the ceiling.

Piping - 39

Refrigerant, Water & Drain Piping

Step 9:

> Branch pipe (sub pipe) work
1) Indoor unit with drain pump
- The pipe coming from the indoor unit should have a trap to prevent vapor lock

- The min height is 3.93 inches from the pump outlet OR the max height is 29 inches from the bottom of
the indoor unit to the top of the drainpipe (vent not included).
- Install an air vent at max height to prevent a back flow caused by pressure in the drainpipe.

- The end of the air-vent should form a T or 7 shape to prevent entry of dust or foreign substances.
Do not connect Horizontal

3-5 feet
- - drainpipe to Vertical drainpipe at
Hanger ng/ht angle to prevent back fIc{/
<
00-550mm S
|t :
rnorethan'l."]t)f:l—sll—ope . i §
5 . Horizonta) draifpipe %
) =5
Ceiling 3
Single Installation
Main air vent 3-5 feet Hanger
r Tndhidod = Vertical
i | drainpipe|

Centralzed horizontal drainpipe Main draingij
{more than 1/100 slope) b/ \

Multi Installation Piping - 40
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Refrigerant, Water & Drain Piping

Step 9:
» Branch pipe (sub pipe) work

1) Indoor unit without drain pump
- Form a P or U-trap on the pipe to prevent a back flow.
- Install an air-vent on the top of vertical drainpipe. It should be located higher than the drainpipe height

- Do not install the Air-Vent between Indoor unit & U-trap

For cleaning

- Indoor unit Indoar unit

H:1.96" or more
For cleaning

Single Installation
e Y e, S s 1
100‘m/m p— B n | |

ce"_'"g Horizontal drainpipe(1/100 or more slope)

Low Static Duct (Slim Duct) pirhcs 3
units only. . o ] ] ]I'
Blow Through blower design. — |

Other ducted units are Draw : '"_c_'__nte - - Cei ' g Horlzontaldramplpe(l/lOOar more s\ope)

Throuah.

Multi Installation

Vertical Drainpipe

Piping - 41

Refrigerant, Water & Drain Piping

Step 10:

All refrigerant fittings are insulated with
supplied polystyrene insulation &
taped/sealed to prevent condensation.

Piping - 42
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Refrigerant, Water & Drain Piping

Step 10:

Sample of Good Installation Sample of Bad Installation

Piping - 43

Refrigerant, Water & Drain Piping
Step 10:
> Insulation

3. Insulation
- Once you have checked that there are no leaks in the system, you can insulate the piping and hose.

- To avoid condensation problems, place ¥2” or thicker Acrylonitrile Butadiene Rubber separately to

Gas & Liquid pipe.
- Wind insulating tape around the pipes and drain hose avoiding to compress the insulation too much

Nogap

NBR(T13.0 or thicker)

h B e 1y cvirlag
the insulation

' 3
| & = Must fit tightly against |
s body without any gap.

Piping - 44




Refrigerant, Water & Drain Piping

Step 10:

Piping Insulation

Piping - 45

Refrigerant, Water & Drain Piping
Step 10:

¢ WCU - Drain pipe

L

Drain socket -
Slope over 1/50 il
Drvanzodoet (FT 1571 ""]_l_

2=
£ f q;iproan
&l:..—. = A 5:9

1. Attach the drain pipe to the drain socket (PT1/2) located on the
bottom of the product.

2. Do not install trap and ensure the slope of the drain pipe is more
than 1/50.

3. Insulate the drain pipe and drain plug with insulation over %" thick.

4. If you have installed a heater to prevent drain pipe from freezing,
install safety equipment for the heating device.

Piping - 46
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Refrigerant, Water & Drain Piping

Step 11:

All refrigerant pipes are to be supported
between 3 — 5 feet.

Verify local, state and national codes.

Piping - 47

Refrigerant, Water & Drain Piping

Step 11:

> Mounting

1) Installing the hanger bolt(or ladder tray )
Y in or less : 5ft or less
5/8 in or more : 6.5ft or less
*|f the bolt distance is over 5-6.5ft pipe might sag
because of it's weight

2) Insulating the pipe (Refer to Insulation work)
- Keep the tape or cap end of each side

3) Hanging the pipe
- Hang the pipe on the hanger or saddle support
- Insert Insulation pad between pipe & hanger to prevent insulation being pressed

Piping - 48
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Refrigerant, Water & Drain Piping

Step 11:

Support

m  Cautions when hanging pipe or support

[ To prevent deformation of refrigerant pipe,
proper support is necessary.

| B 1

Saddle spraort or hanger Additional piece of Insulation
can applie (prevent from insulation damage)

Recommended support Support both sides of Y-
distance is 3.-5ft joint and header.

Piping - 49

Refrigerant, Water & Drain Piping

Step 11:

Sample of Good Installation Sample of Bad Installation

—

/

Piping - 50

25



Refrigerant, Water & Drain Piping

Step 11:
> Vertical Piping Support

- Because of pipe weight there could be warped or sagging of the pipe.
To prevent these problem Vertical pipe must be fixed with U shape Bolt (Circular band) & Down Stopper.

A |

: |

1. Fix the Vertical Pipe with U shape bolt or Circular band for each floor

2. If the pipe length is over 49ft in vertical fix with Down Stopper every 49ft

additionally
Pipe Length Mounting Interval Remarks
Below 49ft Brace pipe every 16.5ft if below 49ft in height If thereis a pitf,lthi():ra pipe at each
Over 49ft If above 49ft in height, Install a Down Stopper Also, pipe must be braced every
every 3 floors or every 49ft 16.5ft

* How to Fix with Down Stopper

Brazing
torch

Piping - 51

Refrigerant, Water & Drain Piping

Step 12:

Refrigerant Y-joints are supported on
both sides within 18 inches of the braze.

Piping - 52
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Refrigerant, Water & Drain Piping

Step 12:

Support

m  Caution when hanging pipe or support

[ To prevent deformation of refrigerant pipe,
proper support is necessary.

Support both sides of Y-joint & header.
Piping - 53

Refrigerant, Water & Drain Piping

Step 13:

Refrigerant charge has been verified to be
the appropriate amount in each system per
applicable ASHRAE 15 standard.

Piping - 54
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Refrigerant, Water & Drain Piping

Steps 14-16:

Step 14: There is a minimum 19.5" between a
radius and the inlet or outlet of the Y-joint. .

Step 15: There is a minimum 36" between Y-joints.

Step-16: All isolation valves (when used) are
installed in the appropriate direction, verified to be
fully open & insulated.

Isolation valves with service ports are recommended.
Install so the service port is towards the IDU’s or MCU(s).

Piping - 55

Refrigerant, Water & Drain Piping
Steps 15-16:

For a Heat Pump System, any valves should be
mounted after leaving the Y-joint. This prevents
oil from stagnating in the piping during repairs or
prior to future expansion.

e —
b
it —
T
X L —
b
e S S BT e moowrs. T DOCI0R S5F -
e B = ] . :
o L o L= Sty o | iy G
OO0 T L ¢ TSt L =

Spu S A = e P A 2R
== IR . o || oy S | ey Capn

T T ¢ ML
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Refrigerant, Water & Drain Piping
Steps 15-16:

For a Heat Recovery System, the valves should be
mounted after leaving the MCU. This prevents oil
from stagnating in the piping during repairs or
prior to future expansion.

Piping - 57

Refrigerant, Water & Drain Piping

Steps 17:

Step-17: Refrigerant pipe system has been
pressure tested per Trane recommendation.

Piping - 58
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Refrigerant, Water & Drain Piping

Step 17:

Refrigerant Leak Testing

Use tools rated for R410A.

Do not remove the Schrader core from the service valves.
Use dry nitrogen gas when doing a leak test.

Pressure system to 72 psi for 5 minutes.

Pressure system to 220 psi for 5 more minutes.

o gk wbd e

Pressure system to 590 psi for 24 hours, pictures before and
after. If leaks are detected, repair as necessary and re-test.

7. Bring back down to 145 psi and leave until ready to begin
vacuum. If the pressure drops for any other reason other than
verifiable temperature fluctuations, check for leaks.

TIP - Pressure check each day’s work to
prevent an emergency at final testing!

Piping - 59

Refrigerant, Water & Drain Piping

Step 17:

Refrigerant Leak Testing

Useful to Install
Pressure Gauge

showing system held pressure 590-psi for 24-hours.

Piping - 60
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Refrigerant, Water & Drain Piping

Step 18:

Vacuum process was performed on
the refrigerant pipe system per
Trane recommendation.

Triple evacuation method is utilized.

1. 750 microns
2. 500 microns

3. Then finally to 200 microns and hold for 2.5-

hours.

Piping - 61

Refrigerant, Water & Drain Piping

Step 18:

Vacuum drying the
system

Use vacuum rated hoses.
2. Check valve on pump.
3. Connect a hose to the liquid/gas/high pr
essure gas pipes and make the vacuum  wit
h a vacuum pump.
4. Triple evacuation to 200 microns
O  Evacuate to 750, 500 and finally 200 microns
QO  Hold for 15minutes, 15 minutes and 2.5 hours
respectively
O Rise of no more than 200 microns in 15 minutes
O  Take pictures of gauges before and after at 200
microns only.
If left overnight -
O Rise to no higher than 750 microns after 12 hrs
5. Keep the vacuum until gauge pressure
reaches the value in the table. (hold for
minimum 2.5 hours at 200 microns)
6. After achieving the necessary vacuum,
check if the gauge pressure has changed.
7. Ifno change is found, then the system is

ready for the refrigerant charging phase.
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Refrigerant, Water & Drain Piping

Step 18:

MCU & EEV valves ship in the open position.
Once powered you have to use the K1 button.
Table 34. Setting operations with button K1

= T —
P Attt N A
1 {hoid for 5 seconds Auto Commissioning Mode I - i Blank -
1 Rafrigerant changing n hasting mode K - 1 - Blank - Blank
2 Test operation in hesting mode K - 2 - Blank - Blank
3 Purrg cut i heabng mode (Outdoor unil sddress 1) K-1-Blank - 1
4 Purmg out i heating mode (Outdoor unit address 2) K- 3- Blank - 2
5 Pumg owt in heating mode (Outdoor unit address 3) K+« 3 - Blank's 3
T Vacuuming (Outdoornit address 1) K- - Bank - ]
B Vacuuming [Outdedr und address 1) K-d4 - Bank - 2
9 Vacuumng (Cutdoor und address 1) K- &= Bank - §
1 acuuming (AR} K- 4 Blank - &
12 End epavation -
Piping - 63

Refrigerant, Water & Drain Piping

Step 19:

Calculating Refrigerant Amount

m Manual calculation per the IOM.

OR

m Provide line size and length to the sales

person for updated VRF Select Report with updated
line lengths and additional refrigerant amounts.

OR

m Download VRF Select and update locally.

But remember - An ‘As-Built’ VRF Selection Report
Is required for warranty

Piping - 64
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Refrigerant, Water & Drain Piping

Step 20:

Additional refrigerant is to be weighed in with an
accurate digital scale before releasing factory
charge.
* Press K2 once to initiate refrigerant charging in the
Cooling mode.
* Press K1 once for refrigerant charging in the
Heating mode.

Length & Diameter of each liquid
refrigerant pipe must be recorded to
accurately calculate additional refrigerant.

Piping - 65

Refrigerant, Water & Drain Piping

Steps 21-22:

Step-21: When charging is complete make sure
condensing unit service valves are open with
valve covers reinstalled & tightened.

Step-22: Refrigerant piping was installed as the
engineering plans described. Any changes are
reported to the account manager for updating
the “as built” VRF Select Report.

Pipe layout, diameter & equipment must
match precisely.

Piping - 66




Refrigerant, Water & Drain Piping

Step 22:

REFRIGERANT PIPING LIMITATIONS (See Notes)
Actual
ctua 656 (722) feet
. (Equivalent)
Outdoor Unit to Lzl and less
MaX|murr.1 Indoor Unit Total Piping 3,281 feet and
Allowable Pipe Lz less
Make sure Length
Between Outdoor Actual
N1 a i 33 (43) feet and
p| p| ng Units (Module (Equivalent)
. less
|. t t Installation) Length
Imirtations Between MCU and its
Actual Length 147-feet
are n Ot farthest IDU
Outdoor Unit Located Above Indoor Unit 361 Feet
exceed ed . Maximum | Outdoor Unit Located Below Indoor Unit 131 Feet
Allowable 5 Heat Pump 164 Feet
- . Between Indoor Units
Piping Height Heat Recovery 49 Feet
Distance from Difference Between Mode Control Units (Heat
first Y-jOint to the 1. For job ific pipil ideli Recovjlr'y) itati VRF Sel 4t9 =
. For job specific piping guidelines and limitations, use elect.
farthest IDU must 2. For applications where the outdoor unit is more than 164-ft above the
not exceed 149-ft |furthest indoor unit, special installation conditions apply.
3. For more information, refer to the Installation, Operation and
Maintenance Manual or contact your local Trane sales office.
4. An Inverted Trap is required when one ODU module is located more than |
7-ft from another ODU. Piping - 67

Refrigerant, Water & Drain Piping

Step 22:
¢ WCU Piping Limitations

+~WCU Piping Limitations:
o Total Pipe length : 984-ft T
o Max pipe length : 558-ft (equivalent 623-ft -
o Max level difference (WCU~IDU)
o 164-ft when WCU is highest
o 131-ft when WCU is lowest
o Max level difference (IDU~IDU): 49-ft
o Max pipe length from 15t branch joint : 295-ft

Pipe Length from 1st
branch joint 295-ft

Dr. .,
'”hi”arl/

Pipe Length 558 (623)ft [asmui.s

&
‘4—[ Level difference 164(131)ft

% Standard Water Pressure: 284-psi or less
4

Piping - 68




Refrigerant, Water & Drain Piping

Step 23:

program layout.

used for warranty.

If not done yet, final refrigerant pipe line
lengths must be turned over to the Trane
Salesperson of record for final selection

Most accurate layout from VRF Select is

Piping - 69

Refrigerant, Water & Drain Piping
Step 23:

The system
configuration may be
different from the
actual installation
conditions, refer to
the installation
manual.

Initial layout of
the Clarksville
display units

Piping - 70
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Refrigerant, Water & Drain Piping

The system
configuration may be
different from the

actual installation
o= conditions, refer to
ol ] — = the installation
: manual.

__'|::'i___* B

S == Final layout of

o the Clarksville

R display units
___'._-ﬁ' - B

S — Piping - 71

é TRANE

VRF 2-day Installer
Training

Part-1: Refrigerant, Water &
Drain Piping

Now, that you have finished the
Refrigerant, Water & Drain Piping
steps, it’s time to move on to the
MCU & EEV Kits...

@n_)fm ersoll Rand.
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é TRANE

VRF 2-day Installer
Training

Part-2: MCU & EEV
IS

Presented by:

Supported by: John Willis, Jay Broadrick, Peter Kallas, Jason Hamm
Jim Lawrence & Paul Solberg

100+ Years of Performance, Innovation, Commitment and Knowledge

(_'n_)fr mgersoll Rand.

MCU & EEV Kits
Step-25: e T

MCU(s) are installed in an unoccupied area
to minimize the noise from mixed heating and
cooling operation.

If not, precautions may have to be taken to
minimize such noise.

MCU/EEV - 2




MCU & EEV Kits

Step-25:
MCU Noise Level
STEADY STATE PEAK
SOUND PRESSURE LEVEL SOUND PRESSURE LEVEL
(dBA) (dBA)
32 48

*Measured in an anechoic chamber

*Measurement Location

Ctinve Dand cenbis Miouancy(=z)

Im
Microphone
MCU/EEV - 3
MCU & EEV Kits
Step-25: £ rauw
20
MCU Noise Level
Ehl "*—...__H_
-~ R S
0 ] - e & |
--\--"'--..__ - - e T
o [ o= . - e -
= Peak L 1 . - -t 80
N L
ZH " \\ . ; - . .
E ‘_‘_ \\ - L LR 1)
) ﬁﬁ-‘\&\\ » . . 5
E Steady Sty \\\ . L - ] " . g
w - — R
30 — L = . 1
M‘"‘“w-\_ Te~ol S \C=35-40
- T == - o
- - —1 ol -+
Peak: NC-40
il
Steady State: NC-25
! &3 125 et o = 1600 e ey 4000 L jriee)
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MCU & EEV Kits

Step-25:

Mode Control Unit (MCU)

m  MCU's have the possibility of generating a “bubbling” noise while in
simultaneous heating and cooling operation or during low ambient operation.
In order to mitigate this, precautions need to be taken to reduce this transfer
of noise to occupied spaces by either isolating the MCU from the space using
the layout of the building (interior walls, closets, hallways, etc.) or with the use
of soundproofing materials.

Sound-
MCU proafing
materials

LIving Area Hallway Living Area LIving Area Living Area
Reduced risk of noise transfer Increased risk of noise transfer
by utilizing interior walls to from MCU to occupied spaces
isolate MCU from occupied because of the free flow of sound
spaces. between occupied spaces.

MCU/EEV - 5

MCU & EEV Kits

Step-25: e T

Mode Control Unit (MCU)

.l. - - - e - - - - - -
] GF s l Pigss hangeer

L 1 1 Rafrigerant
LEmiS ] o less 15m(S poriess T Eee

Control Box Side
Dioned install the MCL o dose 1o the ceiling Minimum 50mm (2")

1 Cemiong

A00mm ([ 157) or mone

[(1670r L paner
¥
rvirn : HoU ; oy Outdoor unit -

TO0mmy 287 | or more

Indoor Unit ‘
MCU/EEV - 6




MCU & EEV Kits

Steps 26-28: 6 TENE
Step-26: Make sure MCU's are installed level.
Step-27: Make sure EEV kits are installed level.

Step-28: For the purpose of servicing the MCU,
the space between the top of the MCU(s) and
the structure/obstructions above it should meet
minimum clearances.

(refer to the Trane IOM)

Trane recommends 10" minimum.
Leave more space if possible to make
future service easier.

MCU/EEV - 7
MCU & EEV Kits
Step 28: e rRAE
Mode Control Unit (MCU)
To help
reduce sound | — l A
transfer I :

1.5mi5 ] or less 1, 5mi5 | or less
Control Box Side

Dioned install the MCL o dose 1o the ceiling Minimum 50mm (2")
| Calleng
A00mm( 16°] or mone L

| diemm b S00mm

|{167 0r | (0T er
| ¥
.n-nnu : =1] ; oy Outdoor unit -

B

TR W W WY
ENEE W

| TO0mmy 287 | or more

Indoor Unit ‘
MCU/EEV - 8




MCU & EEV Kits
Step 29: 3 FIENE'

MCU drain pipe is connected and

insulated.
l L 1.0~1.5m Hanger
(3.28~4.92")
Flexible hose
Hh— i .
Mode Change Unitf celing more than 1/100 dope
H - - - - " - - - - - - -

/

Accessory Drain Hose Stub
gravity drain only, can drain
to central point for pumping.

MCU/EEV -9

MCU & EEV Kits
Steps 30-31: e FTRONE

Step-30: MCU liquid, suction, and high pressure gas
for incoming refrigerant pipes are connected to the
corresponding ports and torqued to specification.

See MCU installation manual
training materials.
Cut flare connection & braze
won't void warranty.

Step-31: Indoor units have been connected to the
outlet side of the MCU(s) and torqued to factory
specification. (liquid and gas)

MCU/EEV - 10




MCU & EEV Kits

Steps 30-31: 6 TENE
. Figure-8
Mode Control Unit (MCU)
Cooling Solenoid Valve Heating Solenoid Valve
Gas Pipe
(Outdoor Unit)
P
. ~
Equallzmg High Pressure
EEV's to . Gas Pipe
change from \(Outdoor Unit)
Htg to Clg Liquid Pipe

without noise (Outdoor Unit

Liquid Pipe(Indoor Units) Gas Pipe(Indoor Units)

MCU/EEV - 11

MCU & EEV Kits

Steps 30-31: £ rauw
» Connecting the Refrigerant Pipe to IDUs
1. Purging the unit | MCU does not come nitrogen charged.

- Indoor unit is supplied with a pre-charge of nitrogen gas. (insert gas)

- Purge the nitrogen gas before connect the refrigerant pipe

»

2. Connect the refrigerant pipe " Be sure to only use PVE oil —
. ) Nu-Calgon 4319-24
- A smaller one for the liquid refrigerant =
) ipe
- A larger one for the gas refrigerant e
- The inside of copper pipe must be clean & has no dust (OD) Torque (ft./Ibs.)
| St 1/4" | 1046 - 12.6
- ' 378" | 24.02 - 294
o 1/2" 36.43 - 444
5/8" 4545 - 555

Chak if you Plared the pipe cotrectly, There are some examples of incerrectly Nared pipes below,

UX A KK

(Commesct brachinesd Dwmagad Crachad Lireweny
Surlace Thickresn

MCU/EEV - 12




MCU & EEV Kits
Step 32: e TENE

The sum of connected indoor units to each MCU
must not exceed its capacity:

120,000 Btu/h for the 4 port
« 180,000 Btu/h for the 6 port
» 192,000 Btu/h for the dedicated 2 port

You must use two ports (2 liquid & 2 gas) to feed a
36-48MBh IDU regardless of the MCU model number.
If using a 72MBh or 96MBh HSP ducted unit
you must use the dedicated 2 port MCU &
feed each unit with 2 liquid & 2 gas ports.

MCU/EEV - 13

MCU & EEV Kits
Step 32: e rRAE

MCU Capacity

Example — Two large capacity ducted indoor units (36-96 MBH) connected
to a 4AMCUCUY2NCEOQO0O dedicated 2-port MCU box.

o

= L=

N Unit #2 Address
D
1B E‘:@'
)
S S
® D
[ 18
— b 0 .r@ Unit #1 Address

S
=S

MCUI/EEV - 14




MCU & EEV Kits

Step 32:

Unit Shipping
Unit Dimensions q Shipping Dimensions Weight

LxWxH(inches) V\zlehlg)ht LxWxH(inches) (Ibs)

Model Number Units

4MCUCUY6NCEO000 Up to 6 indoor units 59.52 70.55
MCU-KIT

4MCUCUY4NCE000 Up to 4 indoor units 32.67X7.87X18.5 38.30X9.84X21.84|

52.91 63.93
Up to 2 indoor units - HSP 36 -
4MCUCUY2NCEO000 96MBH)
AMCLCUYENCEDDD AMCUCUYANCEDSD AMCUCLIY2NCENN

Example installing

The indocr unit’s capacity which is under 2BMBH, can be cornected in - | The indoor unit's capacity which is
the MU, Do not connect the indoor unit’s capacity exceeds 2BMBH. greater than or equal 1o 3GMBH,

Single capa:it?- r:.lngr.*. um:.lur ElGn.MﬂH ) ) ‘D““"r;"lw'm:::.ﬂr::h' ME::'“,I
Cornect the Bguid, gas pipe of mdood uni! 1o each single podtin capacity not axceeding 26MBH,
' Single capacity range betwenn
Single capacity range batwasn 36 MEBH to JEMBH AEMEH to BEMEH,
Instaling indoor wsnits Join twe parts in the MU with offered Y-connectar{liquid, gas], Jein twe podts in the MCLU with
then connect to indoor unit s above. eifarad Y-connecioeliqud
W Reference of continuous cooling. faa), than canmact 16 indear
I case of conlinuous coaling at -15°C(5F) ambient condition, join two wnit as above.

parts in tha MO with offarad Y-connactar, than connact ta indoer unit
avan though unit's capacity is lees than JEMBH.

Cpeion switch and key function nends ta be set. Detail informagion refer
the page T3 1o M.

MCU/EEV - 15

MCU & EEV Kits

Step 33: e rRAE

Multi-port EEV kit liquid and suction
incoming refrigerant pipes are connected
to their corresponding ports.

MCU/EEV - 16




MCU & EEV Kits
Step 33: e TRENT

EEV Clearances &

Inspection area

MCU/EEV - 17

MCU & EEV Kits
Step 34: e rRAE

The sum of connected indoor units to
each EEV kit does not exceed design
specifications.

MCU/EEV - 18




MCU & EEV Kits
Step 34: e TRENT

Electronic Expansion Valve Kit
Model Port-A (vBH) Port-B (MvBH) Port-C (MBH)
4AEEVEVA24SA000 <155
4AEEVEVA32SA000 >17
4EEVXDA24K1320 7-15.5 17-31
4EEVXDA24K 2000 7-15.5 7-155
4EEVXDA24K2320 7-15.5 7-15.5 17-31
4EEVXDA24K3000 7-155 7-15.5 7-155
4EEVXDA32K 2000 17-31 17-31
AEEVXDA32K 2240 17-31 17-31 7-155
4EEVXDA32K 3000 17-31 17-31 17-31
MCU/EEV - 19

MCU & EEV Kits
Step 34: e FRANE

Electronic Expansion Valve Kit
Single port EEV Kit

Single Port EEV can be used on HP or HR
Single Port EEV: 12-Vdc (plugs into IDU’s control board)

Input filter for 1-port EEV goes on the inlet Liquid Line

MCU/EEV - 20
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MCU & EEV Kits
Step 34:

Electronic Expansion Valve Kit
2 and 3 port EEV Kit m

2/3 port EEV kits for HP only (can't be used for
HR)

2/3 Port EEV: 208/230-Vac

MCU/EEYV - 21

MCU & EEV Kits
Steps 35-37: e TRANF

Step-35: All 208/230 VAC supply voltage to the

MCU & EEV(s) has been connected by a licensed
electrician.

Verify local, state and national codes.

Step-36: Each MCU and 2/3-Port EEV has a

service disconnect nearby per NEC installed by a
licensed electrician.

Verify local, state and national codes.

Step-37: Unused MCU and EEV outlet ports are
sealed against leaks & insulated to prevent
condensation.

MCU/EEV - 22
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4 ODU/WCU Wiring to MCU

(=]
v MCU 5 e = ] B ul ey T T
- [ ! o ] St S (S ASEEEE R
':i [rmp—— f
I_I,i_ — E Tl 4k ! i
i R e
o | b ) b T :
resocd it | | ot | e e obu/ |
[ | | o | wew |

L3 ﬂ Puovvren prt e suigpliendd 80 thee WL sty Baays v o oo it
L3 ﬂ Crmsct e conmnrrdcation bl of the ouldeor unit & 1, F2 e the aomrmmicition alde of the MO0 1L E2F

:

MCU/EEV - 23

VRF 2-day Installer
Training

Part-2: MCU & EEV Kits

Now, that you have finished
the MCU & EEV Kits steps,
it's time to move on to the
ODUs, WCUs & IDUs...

(_'n_)fr mgersoll Rand.



é TRANE

VRF 2-day Installer
Training

Part-3: ODUS,
WCUs & IDUs

Presented by:

Supported by: John Willis, Jay Broadrick, Peter Kallas, Jason Hamm
Jim Lawrence & Paul Solberg

100+ Years of Performance, Innovation, Commitment and Knowledge

@n_)fm ersoll Rand.

ODUs, WCUs & IDUs:

Checklist for Installation

& Check list for installation

« Have you checked the external surface and the inside of the ODU?
ODU/ | Is there any possibility of short-circuit caused by the heat of an ODU?

WCU |« Is the place well-ventilated and ensures space for service?
Installation o )
« Is the outdoor unit fixed securely to withstand any external force?
work

« Have you checked the external surface and the inside of the IDU?
IDU |+ Is there enough space for service?

« Have you checked if the center of the IDU is installed horizontally?

« Have you selected correct pipes?

« Are the liquid and gas valves open?

« Is the total number of connected IDUs within the allowable range?

« Are the length and the height difference between the refrigerant pipes within the allowable
range?

Refrigerant pipe
work « Are the branch joints properly installed?
« Did you check the connection of liquid and gas pipes?

« Have you selected correct insulator for pipes and insulated them correctly?
« Did you insulate the pipes and connection part correctly?

« Is the quantity of the additional refrigerant correctly weighed in? (You must record the amount

of additional refrigerant on the service record paper placed inside of the ODU/WCU.)

ODU/WCU/IDU - 2




ODUs, WCUs & IDUs:

Checklist for Installation 6 TRAEF

& Check list for installation

X . » Have you checked if the drain pipes of the IDU and ODU/WCU are connected together?
Refrigerant pipe .
‘ * Have you completed the drain test?
wor

« Is the drain pipe properly insulated?

« Are the power cable and communication cable tightened firmly on the terminal board within the
range of rated tightening torque?
» Have you checked for cross-connection of the power and communication cables?
Electrical wiring |+ Have you performed the grounding to the ODU/WCU?

work « Did you make sure to use 2-conductor cable (not multi-conductor cable) for the communication
cable?
« Is the length of the wire within allowed range?

« Is the wiring route correct?

« Did you set the address of the IDU and ODU/WCU properly?
Setting address |+ Did you set the address of the IDU and ODU/WCU properly? (When using multiple remote

controllers)

opti « If there is a possibility of the ODU/WCU unit vibrating, check whether the anti-vibration frame is
ption

correctly installed.

ODU/WCU/IDU - 3

ODUs, WCUs & IDUs:

Step-40:

Outdoor unit(s) not placed too close to

nearby walls or obstructions.

* 6-12 ton (72-144MBh): Trane recommends
12” between units for the purpose of
cleaning.

* 3-5ton (36MBh-53MBh): Trane
recommends 36” from front and right side
to meet NEC.

Refer to the Trane IOM for required
installation clearances.

ODU/WCU/IDU - 4




ODUs, WCUs & IDUs:

Step-40: e TRRHF

Clearances

Choose an installation location based on the following considerations:
eInstall the Outdoor Unit:
o0 On a supporting structure that can bear the weight of the ODU. The
supporting structure can be a base on the ground, on a waterproof roof,
or in a pit.
o With sufficient clearances around the unit for service and repairs.
o On a flat surface that does not collect water.
o In a well ventilated location.
o0 Away from strong wind.
0 Above direct exposure to snow.
0 Where there is no risk of flammable gas leakage.
0 Where there is no exposure to salt, machine oil, sulfide gas, or
corrosive environmental conditions.
o Away from direct sea breeze.

ODU/WCU/IDU - 5

ODUs, WCUs & IDUs:

Step-40:
» Drawing review for ODUs:

- Install the autdoor unit in a place {such as near buldings eto.) whenm it can be pravented from sea breage
whach can damage the ouldoor und,

Outdooe ; Oudoor
San e E'!Ir'l S IL'LL -y
rJ broecs 3 ]| lomess |G|
Sea saal

- If you cannot avoid mstaling the cutdoor unit by the seashore, construct a protection wall around to block the
sea breaze.
Protecticn Ohutdoor » Profection wall should be constructed with a solid matenal such
il — =y unit as concrate to block the sea breaze and the height and the width
: ili of the wall should be 1.5 times larger than the size of the outdoor
unit. Also, secure over 27 babween the protecton wall and
tha outdoor unil for exhausted air to ventiate.

- Install the outdoor unit in & place where water can drain smoothly,
< If you cannot find a place satisfying above conditions, please contact manufacturer
Make sure to clean the sea water and the dust on the outdoor unit heat exchanger.

ODU/WCU/IDU - 6




ODUs, WCUs & IDUs:
Step-40: e T

» SPACE REQUIREMENTS for ODUs:
- Below is minimum installation space based on operating condition of outdoor temperature of 95°F.
(If operating condition of outdoor temperature is higher than 95°F, try to have more space)
...... Wl b roedrcien]
Unit: mim (inch) | <S5 VW T ursirod
4 2 i ity | Ve
:______..‘I § ? Civer W00 (171 E el WO 1.-. m—:m:_ u:-. Lm'l*' :_-u. & 1 4
[l [ ¥ ' f— '
R & 1| | || (&)
H . H g Frong uids il L J ‘
b e " i ' H
! ‘:"E ::M'IIII.# E {.ﬂ.n_-a;_:" u..---r..-ll:-, g - §1
n . - " % L
Chwee 100 )8 1 a Crone 10014) [ irdahebayey I
ot [ W E i ] i
L ey -1 HL - L |:
,,,,,,,,,,,,,,, e .ol B S S
When instalkng more than 1 cotdeor uni T b
R ————— B
i i :g‘:—f 1 o s00012) #\
il =l =
% 1. A £ - = ]| Hengha ol
E H = E A it il
é ' 1 r-mw e 12018 g i orer 400 | fynad | Dvet 400 wnbmited
e e & S mas L S
e 1 U
\_ <Case 1 alise 1 J
ODU/WCU/IDU - 7

ODUs, WCUs & IDUs:

Step-40:

» Drawing review

In case of ‘Case 1’ and ‘Case 3

» The height of the wall should be 60in or less in the front side.

 The height of the wall should be 20in or less in the air inlet side.

» The height of the wall is E Unit: mm (inch)

unlimited on the sides. = I i“i

« If the height of the wall exceeds ~ + [ | - T

the above value, the additional . :é: H g E i =

height (h1)/2, (h2)/2 should be “E’ § f_“_'l{_{ g : :_‘_

added to the service space (S1), 5 & g

(S2) individually. == & | é

S1+h1/2 52+h2/2

ODU/WCU/IDU - 8




ODUs, WCUs & IDUs:

Step-40: e TRARF
o

B e o] g Individual

L ° .. Mini VRF

When three sdes ane biocked by & wal Top of wait is biocked and the sr UnltS
outhet m toward & mel
i’ recaceel oo
]
5oL g
]:I [Tl 12
- -
- - - -
[Th ) BT

Wihan top of url = Blockied and the e ootiel
s opposite the wall When Frem and Back of una ane Blooked ry walls.

" R LS LB
- [ P o g
R =

a 0 g
18

ODU/WCU/IDU - 9

ODUs, WCUs & IDUs:
Step-40: £:

[+ [v] Fy 3
j O N B ' ' Multiple
1:.,.,;0 :.m'ﬂ -M-U —p Module
Mini VRF
g Units

N3 [0

- -al Ll -l S
0 {15001 P 120 (20008 13203000
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ODUs, WCUs & IDUs:

Step-40:

v Space requirement for installation

When the maln heat source water passes through back of the product

¢ Design WCU system - installation space

Model A B [
ATVP072/096/120% % 30.3"|21.5" | 23.6”
ATVP192% % 43.3"|21.5"| 23.6"

When the main heat source water passes through top of the product

Unit: i
inche: &

In3talladion space f
heat sousce waber

39.4" _']"' 3

o ‘

'Unit: B _.11-8" Antvibration pad s;
RS = OO L 11.8"/ ciopviews - <Fiont view
b \\'.\\.‘.h\ a1 ) AN ) ] "
s N\ 2
\\ Cutdoor unit = [—
Installaticn space for SN %
heat source water pipe (=F7 SR : 2 If the WCU needs to be
A installed close to the walls,
e i'_T_ = ] prevent vibration from being
08 |l & | s @ | transferred to the walls with
13 s o <Frontsiews cushioning materials, etc.

ODU/WCU/IDU - 11
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Step-40:

v Space requirement for installation

¢ Design WCU system - installation space

Module or continuous installation Double install
Unit: N Unit:
4 - g inches & raaae R inches
ALY AR E ] ]
N R .
% AN W\ i
J Ouitdoot unit \\\\' Outdaoe unit \\ & =]
e e . 1
—;\\-\\\\‘- —\\J\\\\K\\ I o ] i n E - K A LA
Service space Sarvice space “ o ERREREY n - 1
Front side L Frontside « _] _E
T, __;\..'.. PR W, WL WL ¥ \.\\ LWL N ;r
- e - >
08" 138" <Top views 138 3.9” v
39" 5 | N | P i
o L e S <
If the WCU needs to be o
installed close to the walls, Model A 5 c
prevent vibration from being 4TVPO72/096/120%% | 30.3" | 215" | 23.6"
transferred to the walls with ATVP192% % 433 | 215" | 236"

cushioning materials, etc.

ODU/WCU/IDU - 12




ODUs, WCUs & IDUs:

Step-40; &5 ravar
¢ Installation
v WCU should be installed indoors only.

v The water pressure of the water pipe system connected to WCU must remain under 284-psi.

v Strainer and flow switch must be installed within 3-6 ft from the WCU. (Strainer must be installed
on entrance side.)
- When strainer is not installed, sand, dust or rust debris may cause product breakage.
- Make sure to install a flow switch that works at minimum discharge. When optimal
discharge level is not reached, heat exchanger within the WCU may break.

v If you stop the product for a long time (or in night time), water pipe circuit may freeze in winter.
To prevent freezing ...
- Drain remaining water in the water pipe
- Operate water pump continuously during outdoor unit operation, 1~5 mins before the
operation and 1~5 mins after operation stops
- Install self-regulating heat cable on the water pipes

v When inlet water temperature is lower than 50-deg F, appropriate anti-freeze must be used
according to the temperature.
(Set the WCU option switches K21 and K22 according to the usage temperature.)
- When lowest inlet water temperature is 23-deg F, freezing point of anti-freeze must be
lower than 17-deg F
- When lowest inlet water temperature is 14-deg F, freezing point of anti-freeze must be
lower than 5-deg F

v Install auto air vent valve at a point where air may remain within the pipe (such as vertical water
pipe). If the air within the pipe is not vented, it may cause performance decrease or corrosion on

the product or pipes. ODU/WCU/IDU - 13

ODUs, WCUs & IDUs:

Step-41:

Outdoor unit(s) discharge air is unobstructed
and/or properly ducted.

Refer to the Trane IOM for installation clearances.

ODU/WCU/IDU - 14




ODUs, WCUs & IDUs:

Step-41.
» Install the outdoor unit

2. Installing Duct (field supply) - Install Duct when it is required

- Discharge Duct v h
Install a discharge duct when space betwesen
the air-outlet & obstacle is less then 6 5ft. ..~
ot e
* E.S.P for Duct is max 0.32"” wg
- i o Asrarec ¢ Y,

- Wind/Snow prevention duct

Install wind/snow prevention duct in abnormally harsh

environments such as snowy or windy areas

The frame/foundation should be higher than expected

snowfall

ODU/WCU/IDU - 15
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Step-41:
» Install the outdoor unit

3. Louver Installation
- Opening rate: 80% and more.

Louver Free Area W x ([ x n) + g +g))
— = %
Net Opening Size WxH

Openingh Rate = 100

- Louver angle (Blade Slope): 20° and less.
- Louver shape: Don’t use drainable blade type.

- Air velocity of inlet side: 394-fpm or less

Area = CFM / Face Velocity

Lookup ODU-Fan cfm in VRF Select;
For 8-ton HR 208/230 => 9,180-cfm

Area = 9,180-cfm / 394-fpm = 23.3 ft2

(et P
y ;

v JMWCU/IDU - 16




ODUs, WCUs & IDUs:

Step-42:

ODUs & WCUs properly secured to
structure/stand.

Per Local, State or National codes

ODU/WCU/IDU - 17

ODUs, WCUs & IDUs:

Step-42:
» Install the outdoor unit

Sample of Good Installation Sample of Bad Installation

/
ODU/WCU/IDU - 18




ODUs, WCUs & IDUs:
Step-42:

ODU/WCU/IDU - 19
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Step-42:
» Mini VRF Mounting (3-5 ton; sizes 036—053)

G in. (150 mm) min.

77

Base installation: Surface of =
base rust be honzontally [evel C Ygin, (150 mm)

'minimum

& in., (150 mm) min. .
Raised base

Drain pit

Ground installation

ODU/WCU/IDU - 20
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ODUs, WCUs & IDUs:
Step-42:
» Mini VRF Mounting (3-5 ton; sizes 036-053)

anchor bok holes {4}‘\“
| = ———
'

r

142 (360
151 (384)

[y
g Unit TOP View
=
L
| =5
244 E200
37,0340

ODU/WCU/IDU - 21
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Step-42:
¢ WCU Base ground construction

Draining pit
| Over 5.9"

F Lt
T e | Qutdoor unit
i:‘ Fase grondd Anchor bolt

. — 0.8" || Anti-vibration pad
---------------------
Nut, Spring washer e+

2.0" or
more

a [
I || \Hbeam or anti-vibration frame

| Over A + 0.4” to

0.8"

* Product can be distorted because of its
weight and vibration can be enlarged

ODU/WCU/IDU - 22

11



ODUs, WCUs & IDUs:

Steps 43-44: e TRaNF

Step-43: Outdoor unit(s) properly drained.
Per IOM

Step-44: Outdoor unit(s) piping complete.

Per Trane recommendations

Per Local, State or National codes

ODU/WCU/IDU - 23
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Steps 43-44:
» Refrigerant piping for ODUs:

1. Remove the cover from unit.

2. Separate the knock-out hole to use.

If the hole is open, small animals such as squirrels and rats may get into the

unit through the hole and the unit may be damaged.

ol

3. Fix the pipe cover of bottom side & fix the pipe cover of upper side thereafter. e Vit
Free piping & wiring directions

HP

Qas pipe
Lo peisuge

s pipse :
Liqul e s —Fose s
Pl

HR

ODU/WCU/IDU - 24
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Steps 43-44: e TRASY
» Refrigerant piping for ODUs:

Caution for connecting the pipe

* When connecting the pipe to the unit, the unit may get damaged by a welding fire and
a flame. Use a flame proofing cloth to protect the unit from a welding fire or flame.

* Ambient air temperature sensor for detecting outside temperature is located on the
left side of the welding part. Make sure not to damage the temperature

sensor when welding it. a—

* The O-ring and Teflon packing inside H

Service valve

service valve may get damaged by a Temperature weTvice [

welding fire. Wrap the bottom side of the Sensor

service valve with a wet cloth and weld it !
as shown above.

* The connecting pipes of liquid side and

gas side should not contact each other.

Vibration may cause a damage to the pipes.

ODUs, WCUs & IDUs:

Steps 45-47:

Step-45: All piping is insulated and supported.

Step-46: Correct supply voltage to the outdoor
unit(s) has been connected by a licensed
electrician.

Step-47: Outdoor unit(s) are properly grounded
per NEC.

Per Trane recommendations

Per Local, State or National codes

ODU/WCU/IDU - 26
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Step 48: e TRRAF

All outdoor unit(s) have proper overcurrent
protection and service disconnects per
NEC.

* |DU is powered separately from ODU

» Each ODU/WCU is powered separately
if a module installation

Verify overcurrent protection meets condensing unit
data plate specifications.

ODU/WCU/IDU - 27
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Step 49:

All communication wires (F1/F2, OF1/OF2)
have been connected (between
ODU/WCU’s).

ODU/WCU/IDU - 28

14



ODUs, WCUs & IDUs:

Step 49: 6 TRRAF

What communications wire should be used?

Communication wire type is important

Wire requirements include:

e 18 AWG (minimum) communications wire

» Stranded shielded twisted pair

» Recommendation is to use Tracer
Comm4/BACnet MSTP “purple” wire

» Use the same wire type for all VRF 2-wire links:
 OF1/0F2, F1/F2, R1/R2, F3/F4

* Windy City Wire sells this Trane
Communications Cable also suitable for VRF
Systems (# 052003-S)

ODU/WCU/IDU - 29
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FEATURING

SMARTWIRE

- GL/D.

Ascending/Descending Applcation-Specific Device/Zane Alphanumeric Rip Cord
Sequentisl Fost Markers Printing Cading System Designation

Note: See individus! cable spece for detaled product descrpfions for esch pant number

Conductor: Tinned Copper NEC Reference: Art. 300 Insulation: FEP
Temperature Rating: See Spec Jacket: Low-Smoke PVC i
Part Number AWG Cond Jacket Stripe Notes
052003-5 15 2 Wiolet HNone Trane Comm 3/4, BACnet
520033-5 13 2 Yellow None Trane Comm 3/4; BACnet
0520034-5 18 2 Orange None Trane Comm 3/4; BACnet
0520036-5 18 2 Gresn Hone Trane Comm 3/4; BACnet

ODU/WCU/IDU - 30

15
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Step 49: e TRRHF
ODU/WCU - Communication Board

Communications Link Wiring

OF1/OF2 Connection
(to Main PCB)

F1/F2 Connection
(to Main PCB)

=
B

R1/R2 Connection . : ; ". ! J-L‘I' L
to Main Control Board F . s B e
i

Indoor-outdoor unit
communication

Outdoor-outdoor unit
communication such as VRF System

Contreyisy/weu/IDu - 31

For high level comm.

ODUs, WCUs & IDUs:

+ WCU Wiring

v Communication Cable connection

-
Fli‘ St et ey Tl
K1
R Communiation cable rminal
OF1 (Oudhoor unit = Dutdoos uni)
2 | Communication cable terminal
F1 | {Dutdoos unie — Indoor unit
Whan connecting the communication cable, use a wire holder to fi it

Location of the interface module

To connect old communication type upper kevel cantroflar, intarface module
miust be installed. For detail instruction of installation, refer to the installation
manual of corresponding interface module.

ODU/WCU/IDU - 32




ODUs, WCUs & IDUs:
Step 49:

Installation Wiring Across a VRF System - System Diagram

Ethernet Layer(l. AN cable)

. =t ]
- —

VRF SC Web Ul | Tracer SC/BMS
1

Em = o =
| 1 \

Control Layer(R1/R2) ‘ ‘

On/Off Touch VRF PIM VRF SC
sC +BACnet
Module Layer(OF1/OF2) | Set Layer(F1/F2) Set Layer(F1/F2)

[0}
12

=+ Mé@ ﬁﬁﬁ

MCU 1DU IDU  on/off Touch Touch  VRFTU

éé é

| Local Layer (F3/F4)

MCU'’s & External-EEV’s ‘ |

are on the Set Layer [
(F1/F2) = =

Wired R/C Wired RIC

ODU/WCU/IDU - 33
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Step 50:

Shielded communication cable shielding
wire is grounded at the outdoor unit on a
separate terminal than the main service

ground connection.

ODU/WCU/IDU - 34
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Step 50: 6 TRRHF

Maintain
Polarity IAW

Best Practices
OF1/OF2 Connection

(to Main PCB)

F1/F2 Connection
(to Main PCB)

R1/R2 Connection
to Main Control Board e Ground shield at

| /] ' ODU/WCU end of
Indoor-Outdoor link ONLY

unit ¢ Do not connect at
Communication — main service

cable ground terminal

ODU/WCU/IDU - 35
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Step 52:
¢ Water system - Wiring

v Pump out

- Signal Output: Dry contact
- To interlock pump operation with WCU

system
Water Pump
Controller P 5
M - = g‘
Power source
Remote Contact signal Water pump [REINETEN
controller

On Close (30sec after controller on) s Pump on Delay for water pump “on”
Off H Open(30sec after controller off) my  Pump stop Delay for PHE

* PHE : Plate heat exchanger
ODU/WCU/IDU - 36
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Step 52:
¢ Water system - Wiring

v Flow switch (Mandatory)

- Signal Input: Dry contact from flow switch
- Product will not operate if flow switch is not installed.
- If Flow switch is not detected E435 will occur (Flow switch Error)

Contact close  Contact open?

FLOW Switch terminal

Fluid[Stog

Water flow rate Contact signal Set working
Above setpoint Close System working normally
Below setpoint * Open 4 System stop & Error (E435)

ODU/WCU/IDU - 37
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Step 53: £:

All indoor units are securely suspended/hung
with appropriate hardware.

Per Trane recommendations

Per Local, State or National codes

ODU/WCU/IDU - 38




ODUs, WCUs & IDUs:
Step 53: e THENT

To mount the unit:

1. Place the template on the spot whare the unit is to be installed and mark the holes.

Note: Thetemplate may shrink or stretch sightly due to heat or humidity. Before drilling holes,
verify proper dimansions behwesen the marks. Refer o “installing the Front Peoel” for
final finishing clearances,

2 Dutermine the appropriste type of suspension bolts and anchars according 1o the cailing type.

Insert bolt anchars into existing cailing supporns (&) of construct @ suitable suppart (B),

A B
Concrete
| |
pt .-,MI - o
Brftholetor ——— @ . e T pre-poursd
anchor anchas
Freld-supphed

i e
bolts (M10 ar 18 =]

Install suspansion bolts a1 all four locations.

Isolatce  Brackes 3
hon bolt, loaving space betwean the nuts for hanging the unit

- e fe e wie s e s e el e e e b e
-
-

.

B, Hang the unit by its support brackets Botwean the bwo nuts,
6 I pad stoppors or isolators are used to absorb vibrations, place them on the brackets.

ODU/WCU/IDU - 39

ODUs, WCUs & IDUs:
e TRANE

Step 53:
7. Tighten the nuts 1o suspend the unit following the guidelines in the figure below.

Threaded rod shauld not protrude more than
1.2 in (30 mm) below the top of the bracket

‘Washers, olators, or Spacers

8. Maintain proper spacing batwaen the unit and the ceiling: refar to the following figure.

Indass whit 0.78 In. (20 mm)
|
—\
Cailing
0.67 in, (17 mm)
Gauge
9. Adjust the level of the unit with a leveler, -
vl VV\/U/IDU - 40
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ODUs, WCUs & IDUs:

Step 54:

4-way and Mini 4-way cassette units
are 59" minimum from nearby walls
and obstructions on all sides.

Minimum 10-feet between installed
4-way and mini 4-way cassettes.

ODU/WCU/IDU - 41
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Step 54:
"y . - Figure-9 . - -
2 59 (1500) minimum | -
r — s
+0.67 (17 [
Must take into account | & l 0.79 {z_ul}"_
lighting! g
Mini vs. Full Size 2

yﬁfﬁfﬁf}wﬁﬁm}
r}' Obstruction /

/
V!

ODU/WCU/IDU - 42
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ODUs, WCUs & IDUs:
Step 55: e THENT

1-way a cassette units are 59" minimum
from nearby walls and obstructions.
(on all sides excluding return air side of unit)

1—way cassette N

5‘9}' ;,f’/ A ///%( o Sy
/ //%%

ODUs, WCUs & IDUs:
Step 56: e FTHANE

Convertible units must have sufficient space
in front of them.

Obstructions to the side of the unit are as
follows:

*18-24 MBH requires 23" minimum

ODU/WCU/IDU - 44
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Step-56:

Ceiling
Installation

_--""HF.F"

e
e

» 18-24 MBH requires
23" minimum

* 18-24 MBH requires
23" minimum

Floor
Installation

*18-24 MBH requires
23" minimum

6” min off
the floor

/ __ __WCU/IDU - 45
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Steps 57-59:

Step-57: Wall mounted (High Wall) ideally should
be 6-ft minimum from the ground — but must be at
least 1-ft from the ceiling.

Step-58: All condensate drain pipes are sized
properly, installed and insulated.

Per Local, State or National codes

Step-59: All condensate drain pipes are
supported per local and state requirements.

Trane recommends every 3-5 feet.

ODU/WCU/IDU - 46




ODUs, WCUs & IDUs:

Step 60: 6 THENT

Condensate lines from units with Trane
condensate pumps (cassette units, optional
pumps for ducted units) tap into the top of main
drain (not in side or bottom).

Figure 10
" Maximum 29" lift ) )
I. ¥ \,,l —."._ -Hq‘“‘--..._‘_‘\-‘ .

ODU/WCU/IDU - 47
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Steps 61-62:

Step-61: P-traps from ducted units are
primed before operation.

On applicable units

Step-62: All flare connections are torqued
to factory specification.

ODU/WCU/IDU - 48
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ODUs, WCUs & IDUs:
6 TRRHT

Steps 61-62:
» Connecting the Refrigerant Pipe Figure-11

1. Purging the unit
e Indoor unit is supplied with a pre-charge of nitrogen gas. (insert gas)
« Purge the nitrogen gas before connect the refrigerant pipe

2. Connect the refrigerant pipe

« A smaller one for the liquid refrigerant

¢ A larger one for the gas refrigerant

e The inside of copper pipe must be clean & has no dust

« Apply alight coat of refrigerant oil to the face Pipe
of the flare before Diameter
(OD) Torque (ft./lbs.)
B — 1/4" | 1046 - 126
‘Ej_ 3s8" | 2402 - 294
2 172" 36.43 - 444
5/8" | 45.45 - 555
Chieck if you Alared the pipe comectly, There are some examples of incormectly flared pipes below.
T 5 7 T A
WX T K
R ODU/WCU/IDU - 49
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Steps 63-64:

Step-63: All refrigerant pipe insulation is
installed and sealed.

Per Trane recommendations

Per Local, State or National codes

Step-64: All refrigerant pipe and fittings are
insulated, sealed, and supported.

Per Trane recommendations

Per Local, State or National codes

ODU/WCU/IDU - 50
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ODUs, WCUs & IDUs:
Step 65:

All indoor units are installed level.

Sample

measurement plate \
Indoor unit bMn (Mma)
ﬁi
teleg
(.57 . (LT mom} |
.118in
Garage .
(pattern sheet) Draln hose pOf‘t
Cassette Type Duct Type

ODU/WCU/IDU - 51
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Step 66:

All 208/230VAC supply voltage to the
indoor unit has been connected by a
licensed electrician per NEC.

Per Local, State or National codes

ODU/WCU/IDU - 52
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ODUs, WCUs & IDUs:

Step 67:

Each indoor unit has a service disconnect
nearby per NEC, installed by a licensed
electrician.

Per Local, State or National codes

ODU/WCU/IDU - 53
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Steps 68-69:

Step-68: All communication cable (F1/F2,
F3/F4) wire is 18 AWG, twisted shielded cable.
(see Step-10 for more information)

Step-69: All communication wires (F1/F2)
have been connected.

ODU/WCU/IDU - 54
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Steps 68-69: e TRASY
Installation Wiring Across a VRF System - System Diagram

. el
g
Ethernet Layer(LAN cable) VRF SC Web Ul | Tracer SC/BMS
\

I
o - ] - - ]
E - -1 =] -1
Control Layer(R1/R2) ‘ | ‘ ‘
on/Off Touch VRF PIM VRF SC
sC +BACnet

Set Layer(F1/F2)

Module Layer(OF1/OF2) | Set Layer(F1/F2)
== w’ééé ﬁ ﬁ jﬁ ééé

MCU 1DU IDU  on/off Touch Touch  VRFTU
|

| Local Layer (F3/F4)

MCU'’s & External-EEV’s

are on the Set Layer [
(F1/F2) = =
Wired RIC_ Wired RIC

ODU/WCU/IDU - 55
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Step 70:

All wired controllers F3/F4 communication
connections are connected to indoor unit(s).

Maximum 16 indoor units with wired controller
(maximum 4 with wireless)

ODU/WCU/IDU - 56




ODUs, WCUs & IDUs:

Step 70: e TRSNF

Communications Wiring

Reminder...

* Wired controllers are communicating devices,
not “On/Off” contact switches like standard
thermostats

* Itis important to use communications cable for
connections to the associated Indoor Unit(s)

* Recommendation is to use Tracer type
Comm4/BACnet “purple” wire
* 18 AWG stranded
* Twisted, shielded pair

ODU/WCU/IDU - 57
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Step 70:

ODU/WCU/IDU - 58
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ODUs, WCUs & IDUs:

Step 70: el_‘
| " & —y Ewm _ Group Control
e Mg
- [ ﬁq "H_—_
i ] J.Iu. ¥ é {m
'EXE L X
G o o

ODUs, WCUs & IDUs:

Step 71:

Step-71: Communication (F1/F2) cable has bare wire
bonded to the bare wire that will connect to the next indoor
unit, MCU, or EEV kits in daisy chain (do not ground at
indoor units).

Tndoor unil Lerminal block

Twist shield
wires

and crimp
together.

ODU/WCU/IDU - 60
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ODUs, WCUs & IDUs:

Steps 72-73: e THENT

Step-72: Shielded and bare wire in communication
cable (F1/F2) is not touching indoor unit PCB's or other
communication or voltage connections.

Step-73: Main addresses have been set for each IDU.

O Nothing to set in IDU’s

O Auto addressing will take place during initialization.

Q After auto addressing you can go back in and accept
or change to desired address.

O Be sure one IDU per system is addressed 00

ODU/WCU/IDU - 61
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Steps 75-76:
Step-75: Condensate pumps have been installed
in wall mounted units (optional).

Step-76: Condensate pump overflow relay is
connected to break unit operation for high wall and
convertible units (optional).

ODU/WCU/IDU - 62
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Steps 75-76:

F3/F4, Wired
Remote
Controller

Ext Control for
condensate

pump

Interlock and
Error Check
Function

ODU/WCU/IDU - 63
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Steps 75-76:

EVA_IN
110K)
EVA_QUT
110K)

RGOM{10K)

| &
1TP[3[4] [L2[3[4T516] [112] 2] [L[2]

ch402
HHT

onees
WHT

CNAD1 CN140 CN31L
WHT  MHT RED

TNsor
(BLU

YEI
(T2[3][11231415], [IT213[4

RED|

I
‘ i
I ensa 2
| AT

1
I
I
I

L

e[

chant (&

— — ik [
DOWNLOAD

[13]
CHSOL 2
WAT D1 SPLAY
2
BLK

TERMINAL BLOCK

1§L§.PDWER Lg
2(N) .POWER(N
F1.COMMUNICAT ION
F2.COMMUNICAT ION

Cut white plug and

wire F3/F4 of wired

controller

coMP_cHECK ||

T |ERROR_CHECK

ot
IS
Lo 4

Cut red, 4 wire plug
to interlock
“something” to unit
operation (ery, etc.)
and/or to utilize

the “error check”
function.

RED

B

COM2

[ExT_controL |

Cut red plug, wire to
break condensate
pump, select option
code to have unit
operate with
condensate pump

- JU/WCU/IDU - 64
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ODUs, WCUs & IDUs:
Step 77: e TRANF

Step-77: Condensate pumps have been installed
in ducted units and connected to indoor unit PCB
(optional).

Trane brand condensate pumps, internal installation

ODU/WCU/IDU - 65
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» Settings for IDU installation:

Set the additional function with option code
- Refer to installation Manual for option code information
- Wrong setting can cause malfunction or reliability problem

When you change out a board, be

sure to remove the EEPROM so you
can use it with the new board. I

The option-code will
be saved in EEPROM

e No. qf digits tq set Code structure
( Logical [physical] ) (Logical)
Indoor unit Product Code setting (Digit 2=1) 24 [20] OIXXXX-IXXXXX-2XXXXX-3XXXXX
Install option settingl (Digit 2=2) 24 [19] 02XXXX-LXXXXX-2XXXXX-3XXXXX
Install option setting2 (Digit 2=5) 24 [19] O5XXXX-1XXXXX-2XXXXX-3XXXXX

ODU/WCU/IDU - 66
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Steps 78-81: 6 THENT

Step-78: Indoor Unit option code has been set for

Trane condensate pumps that were installed inside
ducted units.

Step-79: Indoor Unit option code has been
set to accept a Central Controller.

Step-80: Indoor Unit option code has been set
for units that will be controlled with an external
contact control (optional).

Step-81: If using external contact control, the

indoor unit option code has been set for Thermo
ON/OFF or Operation ON/OFF.

ODU/WCU/IDU - 67
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Step 81:
External Contact Interface module

= To control the indoor unit and interlock control with other
devices through an external contact input/output signal

External input
Connectors provided

Short : Indoor unit ON
Open : indoor unit OFF

- Contact Output
(Operation state)
& P
L e Closed : Indoor unit ON
\- : w Open : Indoor unit OFF
= @ | TeYaes
Contact Output
- ; - (Error state)
Optional for all IDU’s except Hi-Wall. Close : No Error
Hi-Wall already has board integrated into main into Open : Error
the unit. For everything else, this is not standard *Output load - 250VAC, 3A
factory installed option and must be ordered as an
accessory. ODU/WCU/IDU - 68
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Steps 82-84: 6 TRRHF
Step-82: 4-way and Mini 4-way cassette panels

(trim covers) have been installed (ships
separately from cassette units).

Step-83: Cassette unit height has been adjusted
for proper level difference between ceiling and

unit chassis (cardboard guide included with
indoor units). No special tools are provided.

Step-84: Cassette panels have been installed
and properly connected to indoor unit PCB to
"DISPLAY" and "LOUVER" connections.

ODU/WCU/IDU - 69

ODUs, WCUs & IDUs:

Steps 85-87:

Step-85: All equipment filters are installed.

Step-86: Ducted unit duct connections are
complete and sealed.

Per Local, State or National codes

Step-87: Duct design allows the units to operate
within specified static pressure range.
Static pressure information is available in

installation manuals, submittals, and other
technical documents.

ODU/WCU/IDU - 70
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ODUs, WCUs & IDUs:

Steps 88-89: e TRASY
Step-88: All wall-mounted units have a
separate expansion valve (EEV) installed.

Use single port unit EEV only on HR,
1/2/3 port EEV Kkits for HP.

Single Port EEV: 12-Vdc
2/3 Port EEV: 208/230-Vac

Step-89: Ducted unit static pressure settings
have been adjusted for installed duct design.

Product Code change, refer to service
manuals.

ODU/WCU/IDU - 71

é TRANE

VRF 2-day Installer
Training

Part-3: ODUs, WCUs &
IDUs
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Power Wiring e —

1
VRF wiring for IDU does not come from the
ODU like a typical split system. The ODU and
IDU are circuit breaker protected separately.

Heat Pump

Heat Recovery

Wiring-2




- - 5 - - .
2 Cutthe power cable to an appropriate length and connect it to the terminals in the power supply
box with & solderess ring terminal (see Figure 25, p. 420

ODU Power Wiring

Wiring-3

IDU Power Wiring — Heat Pump e TRRE

Main power to IDU

Zavii

.
T 2o o - o e ey
wsa] [#e[re ] [/ Fa | [ i [m ] m][ ma]ra ] [iaifepa][m Tra][Fa [ns]
Trcioor umnit | Indoor unit & |maScaze unit 3
v | | wafea | | Fa| s
...J“.. Lo i L
o iy ity

Wiring-4




MCU Board

S

= R

= (T

|

1 "
Main power into MCU

Wiring-5

Communication Wiring Requirements
1. Copper
2. 2 conductor wire
3. 18AWG
4. Twisted
5. Shielded
6. Stranded
7.Use the same wire type for all VRF 2-wire
communication links:
» OF1/0OF2, F1/F2, R1/R2, F3/F4

Recommendation is to use Tracer Comm4/BACnet MSTP “Trane purple” wire.
Windy City Wire sells this Trane Communications Cable also suitable for VRF
Systems (# 052003-S). It is not required though as long as the wire used meets

the specifications outlined above.

Wiring-6




Ascending/Descending Applcation-Specific Device/Zane Alphanumeric Rip Cord
Sequantial Foot Markers Printing Cading Systam Designatian

Note: See individus! cable spece for detaled product descrpfions for esch pant number

Conductor: Tinned Copper NEC Reference: Art. 300 Insulation: FEP
Temperature Rating: See Spec Jacket: Low-Smoke PVC i
Part Number AWG Cond Jacket Stripe Notes

052003-5 15 2 Wiolet HNone Trane Comm 3/4, BACnet
0520033-5 13 2 Yellow None Trane Comm 3/4; BACnet
0520034-5 18 2 Orange None Trane Comm 3/4; BACnet
0520036-5 18 2 Gresn Hone Trane Comm 3/4; BACnet

Wiring-7

Wiring - Techniques & ransr

Wiring Techniques
1. Two methods allowed
¢ Home run
» Daisy Chain
o When wiring a heat recovery, the F1/F2 layer can look
like a modified daisy chain or modified star
configuration
2. Everything comes or goes from the main ODU. The only
thing that would land on a Sub unit is OF1/OF2 from the Main.

3. No breaks in the wiring

4. Use electrical fork connectors or ring terminals supplied
with the units.

Wiring-8




Wiring — Hierarchy

Control System Diagram

Ethernet Layer(LAN cable) VRF SC Web Ul | Tracer SC/BMS
1
EE - = =
Control Layer(R1/R2) ‘ ‘ | ‘ ‘
on/Off Touch VRF PIM VRF SC
sC +BACnet

Module Layer(OF1/OF2) | Set Layer(F1/F2) Set Layer(F1/F2)

conmmO -

e IDU  on/Off ~ Touch  Touch  VRFTU | DU
}

J
| Local Layer (F3/F4) |

MCU'’s & External-EEV’s ‘ |

are on the Set Layer [~
(F1/F2) [T =
Wired RIC_ Wired RIC

Wiring-9

S raner
F1/F2 is used as the service layer and for communication between the ODU and

indoor equipment (MCU, EEV, Indoor unit).

- As a communication layer, F1/F2 is used to receive and transmit information that pertains to system health
and system requirements to and from the OD equipment and the ID equipment.

- As a service layer you can connect the TUT to troubleshoot and make changes to the option codes
associated with the IDU.

HR wiring HP wiring

Wiring-10




Wiring — R1/R2 &

R1/R2 is used for the upper layer of communication between
the main ODU and the upper level controller. The upper level
controller could be a VRF SC or a touchscreen controller.
Two wiring options -
1. Home run
2. Daisy chain

Wiring-11
Wiring — R1/R2 & rur
Home Run

ODUs must be wired with 2 conductor, 18 AWG, twisted,

stranded, shielded com wire.

[ -
P pfva] b
COM1 COM2 COMI COM4 COMS la-—______ p-_______ R
AB AB AB AB AB —
ODU address1  ODU address 2  ODU address 3
Or Or Or
ODU address1  ODU address1  ODU address 1

Wiring-12




Wiring — R1/R2

Daisy Chain

ODUs must be wired with 2 conductor, 18 AWG, twisted,

stranded, shielded com wire.

vl P
e = E
COM1 COM2 COMI COM4 COMS L — (S R
AB AB AB 4B AB —
ODU address1  ODU address 2 ODU address 3
Or Or Or

ODU address1  ODU address1  ODU address 1

Wiring-13

Wiring — OF1/OF2

OF1/OF2 is used to communicate between the main and sub outdoor units.

- OF1/OF2 is limited to the specific system. You cannot wire OF1 and OF2 between ODU's that are not on
the same system.

ODUs must be wired with 2 conductor, 18 AWG, twisted,
stranded, shielded com wire.

- i - -
e e -

Main Sub 1 Sub 2

Wiring-14




¥
LV
AL A
|ri'=~'.tf‘r!'.'1'3;t*'- [nsie) [ [z ][ea | fa]

#a |

o wrr ]

0 | wajia ]
e L]
il e

Wiring-15

Individual Control

Wiring-16




R © ~—
2 ,I w - : Group Control
L E

— .
~
—_ FAF
L Y 17 i klir
[FICEE Al Slisted Al -
| 2 | 48
o

Any Questions?

Wiring-18
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Addressing:
Step 51: e FEANE

Indoor unit quantity and MCU quantity
rotary switches have been set in MAIN
outdoor unit.

There is nothing physically to set in the
indoor units.

Addressing - 2




Addressing:
Step 51: e TRRHF

Main and sub dip switches

* Rotary switch to set mode
control unit (MCU) Quantity for
heat recovery units

¢ Set switches only at Main ODU-
WCU (sub-units set to 0)

| EXAMPLE | : * Switches to Set Indoor Unit

Quantity
Outdoot wnit control board * Set switches only at Main
(" Wndoor unit MU ODU-WCU (sub-units set to 0)
quanlity quaniity
SW31 SWSZ SWST

Bl

08 indgor units 02 MCUs

Addressing - 3

Addressing:
Step 52: e FEANE

DIP switches have been configured in all of
the outdoor units.

T
Configure switches
to designate the
Main/Sub ODU

Oon/On : Main Unit  On/Off : Sub Unit 1 Off/On : Sub Unit 2
Ex: Designate the MAIN, SUB1, SUB2

Addressing - 4

7/18/2016



Addressing:
Step 38:

MCU'’s address and MCU's port addresses have been setup
and documented on the component location sheet.

2 rotary switches for
MCU'’s address

6 DIP switches
correspond to MCU
ports A-F

O G

——

|

MCU Circuit Board
1

O

et R e

= ]

i

o| EREREE]E

12 rotary switches
for port addressing

AB,C,D,E,F

= =
fol i = ==

T

Buttons K1-K4 for
system monitoring

Addressing -5

Addressing:

Step 39:

Addressing the Mode Control Unit Step #39

If a Y-joint is used to connect two ports 1o a single indoor unit, set the two DIP switches
corresponding to those ports to On.

Figure 8, Example of DIP switch settings for an MCU connected to indoor units with Y-joints

&

%

n i

F

AT el board
Indoor unt addresses

PR PR R
R R R RE iRl

L A

N

Addrent ¥] e &2

@@i@@@ MCU control board

4

Each connects to IDU #01 & IDU #02

7/18/2016



Addressing:
Step 39:

Addressing the Mode Control Unit for IDUs -Step #39

~ ™
MCU
address
- MCU port addresses ~— | MCU :lcl;rts
a0, 1Fa0 s YFals Y Falr1Fal Y Fal-Fal Y |ON M| |GN
OO 2O 2O [0 =04 [=O= |00 0 0j{00f {3581
Fe AR TS A RS " AR " AR AR AR5 |1 234]|12] 1234
cB

E F  (notused)
K1 K2
K3 K4

[ IDU #1}

-

.

IDU #O] [IDU #2 )

Addressing - 7

Addressing:
S -

MCU -1

MCU Model No.
MCU Serial No.

Number of Connected Ports > |

5

AHU

’»

e

ML ADDFRE|

MEUFORT

FOTARY W

DIF SW FOE.

MEUFORT

FOTARY W
DIF SW FOS.

MCUFORT

ROTARY 5%
DIF 5% FOS.

Visually track piping from
MCU to IDU

Port and IDU addresses
need to match!

Use VRF Technician
Utilities Tool to:

1 View IDU serial numbers
and IDU addresses

1 Cycle IDU On/Off to identify
unit
1 Change IDU address
More details during
controls discussion

Addressing - 8
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Example Problem % f—

Based on what we have learned, let’s fill out our
Component Location Sheet for the Clarksville Lab.

Locate your VRF Select Report and Component
Location Sheet provided to you.

Addressing - 9

Set Indoor unit main addresses on the MCU PCB(s) according
to the MCU port they are connected to (A,B,C,D,E,F). Don't
forget to turn off any MCU ports not used in DIP switches 1-6.

~
MCU
Indoor unit addresses dddress
_— 1 MCU ports
MCU 0 0 0 0 0 0 0 N oN_ JITES
L Q= L oS L Q=7 L d i
mounted |f|=()z| ()2 ;".Q‘Ei =) lPO)=| OREOR] (00 D00 D 0T
low A g T4 T4 Al T =4 1234121234
0 [ 0 0 0 [ 0 L Y inotused)
L) 4 o 4 L) 7 o I o 7 =) 7 o 4 —
G 5 5 [ S 5 [
A B C D E F k(o] [o]
DU ||IDU ||IDU || IDU [|IDU |[|IDU
# # # # # #

Place the IDU number that you used on your Component Location Sheet in the

yellow boxes & set the switches above to match by use of your pen. ,
Addressing - 10




7/18/2016

Set Indoor unit main addresses on the MCU PCB(s) according
to the MCU port they are connected to (A,B,C,D,E,F). Don't
forget to turn off any MCU ports not used in DIP switches 1-6.

=
MCU
Indoor unit addresses dddress
el _— ~ MCU ports
ORI ORI TR ORI 0 IR ([
mounted 3@3 0> :Q: ;o_p':, :Q: :Qz =) 100 00{{00{HEE 6T
high =N =N = 4 = T 5 1234jj12|fl1234
T 3 5 ] ] 0] o0, o o0 = ] notused)
o= o =J L - o 7 o =7 —
O RO [ O O] FORRCOz| Tl e
ks = 9 5 SN Rl

K3 .K4

G
A B C D E

n

IDU IDU IDU (| IDU IDU IDU
# # # # # #

Place the IDU number that you used on your Component Location Sheet in the
yellow boxes & set the switches above to match by use of your pgla

dressing - 11

Addressing:
Step 74: £:

Step-74: The RMC(1) address in the IDU
matches the Rotary Switch address in the
On-Off Controller (0 ~ F).

The RMC(2) in the IDU has been set by the
remote controller (wired or wireless) to
specify the button on the ON/OFF controller
that will control that unit (O ~ F).

Note: RMC only applies to
On/Off Controllers & Group Controls.

Addressing - 12




Addressing:

=
The address of On/Off Controller .
must be the same as g e MAIN :0 MAIN :1 MAIN :2 MAIN :4
Indoor Unit’s RMC (1) address o RMC(1) : 0 RMC(1) : 0 RMC(1) : 0 RMC(1) : 0
Note RMC address is 9 RMC(2) : 4 RMC(2) : 5 RMC(2) : 6 RMC(2) : 7
separate/different than the § . _
IDU main address s = ‘ Control by Button 8
Note: RMC only " @,
q . -
applies to this WA ;0
RMC(1) : 0
On/Off Controller mvcz):8

MAIN :0 MAIN :1 MAIN :2 MAIN :4
RMC(1) : 0 RMC(1) : 0 RMC(1) : 0 RMC(1) : 0
RMC(2) : 0 RMC(2) : 1 RMC(2) : 2 RMC(2) : 3

I ‘ Control by Button 4-7

Addressing - 13

ODUs, WCUs & IDUs:

» Settings for IDU installation:

Set the additional function with option code

- Refer to installation Manual for option code information
- Wrong setting can cause malfunction or reliability problem

When you change out a board, be

sure to remove the EEPROM so you
can use it with the new board. I

The option-code will be
saved in EEPROM

Function

No. of digits to set
( Logical [physical] )

Code structure
(Logical)

Indoor unit Product Code setting (Digit 2=1) 24 [20] OIXXXX-IXXXXX-2XXXXX-3XXXXX
Install option settingl (Digit 2=2) 24 [19] 02XXXX-LXXXXX-2XXXXX-3XXXXX
Install option setting2 (Digit 2=5) 24 [19] O5XXXX-1XXXXX-2XXXXX-3XXXXX

Addressing - 14

7/18/2016
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Controllers: 3. Tech Utility Tool
Step-98:

Objective - Confirm option codes and
addresses are correctly programmed

into the Indoor Units (written to the
EEPROM).

Controllers - 2




Controllers 3 —
Writing Option Code to Indoor Units

* Indoor unit configuration setting

Function No Of‘dlgltS ‘to set Code structure
( Logical [physical] ) (Logical)

Indoor unit product 24 [20] OLXXXX-1XXXXX-2XXXXX-3XXXXX
option code(Basic)
Installation option 1 24 [19] 02XXXX-LXXXXX-2XXXXX-3XXXXX
Installation option 2 24 [19] 05XXXX-1XXXXX-2XXXXX-3XXXXX
Indoor unit address
(MAIN/RMC) 24[8] OAXXXX-LXXXXX-2XXXHX-BXNKXX
Specific bit setting

24(5] ODXXXX-LXOOOK-2XXHHH-ZHHHKXX

(option, address,...)

Controllers - 3

Controllers: 3. Tech Utility Tool

Step-98:

Both addressing and option codes for indoor units
are modified electronically which allows the technician to
setup the system from one location.

» Recommend method: VRF Technician Utilities tool

Using VRF Technician Utilities, we will demonstrate
» Setting/changing the address of indoor units
» Re-configuring indoor unit control options

Controllers - 4




I r—

@ Automatic Addressing

* When you initially power the outdoor unit (ODU), it will send a command down
the F1 & F2 layer asking “who is communicating”.

» The indoor units will respond saying “l am here” as they receive the command

* The indoor units respond randomly. This has nothing to do with how it is wired.

« Once the indoor units acknowledge the ODU, the outdoor unit will send an
address to them in consecutive order (0,1,2,3,4,etc..)

e These virtual addresses now need to be matched to the port addresses that
were assigned by the rotary switches on the MCU box, or they need to be
confirmed if this is a heat pump.

Examp|e ™ |

Controllers - 5

Heat Pump Startup

Controllers - 6




-
| Indoor units IDU | IDU#1 | IDU#2
| #0

o~ 1 2

Auto address

A Confirm address 0/ 1> 2>
02./ OO?H \K
oK 01?

A 2 ?n With a heat pump application, there are
-> - - no MCU ports to match. You can simply

confirm the addresses with TUT so they
do not change.

Note: If you don’t confirm the addresses on a heat pump, and you bring
them into a VRFSC, this will cause issues. If the IDU addresses get randomly
addressed again, the VRFSC will be controlling the incorrect unit. Always
confirm your addresses and setup the system before setting up the controls.

Controllers - 7

Controllers: 3. Tech Utility Tool

Step-98: Addressing Indoor Units

Heat Pump System Startup

= FILL OUT COMPONENT LOCATION SHEET COMPLETELY AND
METHODICALLY.

= Power up outdoor unit to initialize “tracking”
= outdoor unit automatically assigns an address to each indoor unit

= Verify indoor unit quantity on the outdoor unit display (AdXX)

= If error(s), correct issues

= Press K3 button on ODU to reset and re-initialize tracking

= Use VRF Technician Utilities (TUT) to confirm addresses of indoor units

= Match IDU addresses (given during auto-addressing) to component location
sheet
(there are no physical rotary switches on IDUs)

v Using “Change Address” icon, confirm IDU addresses so that they
match with the component location sheet.

Controllers - 8




Heat Recovery Startup

Controllers - 9

Controllers: 3. Tech Utility Tool

Step-98: Addressing Indoor Units

Heat Recovery Systems with MCUs

FILL OUT COMPONENT LOCATION SHEET COMPLETELY AND
METHODICALLY.

¢ (Manually) address ports at MCUs using rotary switches

e Power up system to initialize the tracking process.

« Correct any error codes that may happen. Initialize tracking again.

» Match IDU addresses (given during auto-addressing) by serial numbe
to the port addresses on the MCU rotary switches. This information
will be on the component location sheet.

v" Two choices:
= Confirm the addresses with TUT, then manually change the rotary switches to
match your port addresses with your IDU addresses. Update the component
location sheet.
» Change the auto address to match the port address using the component
location sheet.

Controllers - 10




Do not change addresses one
at a time with TUT. By doing
so you will create a duplicate
addresses. This will cause an
E108 error code.

MCU =ort
adoresses

MCU Port
aLoresses

MCU Port
- BU0IESEES

Controllers - 11

I © —

Change addresses to match
the port address all at once to

avoid error codes. MCU Port
addresses

IDU auto address 2 1 0
Change address 0 1 2

MCU Port

addresses
#0 #1 #2 Off

Controllers - 12




-
If the range of MCU port
T
1 2

addresses are different from
the range of IDU addresses an MCU Port
E108 will also be present. addresses

Since the auto address starts IDU address |0
with 0, we always start our Two ﬂiffe:‘ent range;-d

: : Match either port address
port addressing with 0 to 10 10U addresses or DU

prevent this issue.

addresses to port
MCU Port addresses to clear error

addresses code.
#1 #2 #3 Off

Controllers - 13

Controllers: 3. Tech Utility Tool

Step-98: Addressing Indoor Units

Sequence Display Check point

@ Check display digit
- Digit “8” flicker consecutively from left to right

1 - Check whether seven-digit defect or not
@ Starting Tracking
- “Ad” means starting tracking
2 - Right 2 digits show number of communicated

indoor units.

Controllers - 14




Controllers: 3. Tech Utility Tool

Step-98: Addressing Indoor Units

Sequence Display Check point

@ Communication between outdoor and indoor

unit

- ODU tracking indoor unit address 0 to 63

- If ODU receives response from indoor unit, the address
displays on the right side
% 0763 : Indoor address

@ UP display

- After tracking complete, “UP” is shown on display at initial
installation.

- “UP” means UnPrepared : Not ready to operation

- Hit K1 5-sec to implement Auto Commissioning (Clg/Htg mode)

— more than 1 hour or implement Auto Trial Operation - “UP”
disappearance - normal operation

@ Digit meaning
- A0 XX : Indoor address
- C1 XX : MCU address

Controllers - 15

Control System Diagram

Ethernet Layer(LAN cable) VRF SC Web Ul | Tracer SC/BMS
1
o = ] - = ]
=HmH - — —
Control Layer(R1/R2) ‘ ‘ | ‘ ‘
on/Off Touch VRF PIM VRF SC
sC +BACnet
| =
Module Layer(OF1/OF2) | Set Layer(F1/F2) | Set Layer(F1/F2)
= k= obu ,p:{,i.r é é = obu é é é
, e = ;
- — — ‘MCU  1DU IDU  on/Off  Touch  Touch  VRFTU IDU  IDU DU
J J
| Local Layer (F3/F4) |
MCU'’s & External-EEV’s ‘ |
are on the Set Layer [
(F1/F2) = =
Wired RIC_ Wired RIC

Controllers - 16




Controllers: 3. Tech Utility Tool
Step-98: Addressing Indoor Units

] n s |
s by B L L b
0 it I
i i i
W u *
ata—— ~ ol .
- = =
El -+ 4 &
n mi =i o m
b L i . -
oy T - u ot =
| Comtwgel | ' a » "
| ad__| ' 1 1 4
- . ol n
i

=@ lontrollers - 17

Controllers: 3. Tech Utility Tool

Step-98: Addressing Indoor Units

u-.-. [

- <% & ‘. 1 4 i
g o O = &
ey g [ p— e e haeaa i By
e il o Tl
i g |t s pre g
——— e
v .l
i 0 i L mE TAF (S 3 " 1] I
I3 P == r B¥  mav ) aiar | = FET : I
B & f B! = # A% | miw | @ LT H

TRk v i i o . T | s il L oo oo P S| 1 i
0 e e e o L)

VRF TU Home Screen — Indoor Unit Data tab

Note: Serial numbers will be included on actual systems
Controllers - 18




Controllers: 3. Tech Utility Tool
Step-98: Addressing Indoor Units

Indoor Unit Data, Add-On Tab
Changing Address Window

Controllers - 19

Controllers: 3. Tech Utility Tool

Step-98: Addressing Indoor Units
VRF Technician Utilities — Changing Addresses

=7
T e
| = & ATy
D P e
B e i g e
i S
e
. |
e o . . | = | B M L
- e b _
=
- - W ™ N il L — AddLE ' bt
[ —— =
T
et e e Y g

-

=i Rl = — N -

Chéﬁgiﬁg the Address of an Indoor Unit

Controllers - 20
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Controllers: 3. Tech Utility Tool

Step-99: Modifying Installation Options
Indoor unit configuration setting

Function No of digits to set Code structure
( Logical [physical] ) (Logical)
Indoorunit product 24 [20] 01 XXXX-LXXXXX-2 XXXXX-3XXXXX

option code(Basic)

Installation option 1 24 [19]

02 XXXX-1XXXXX-2XXXXX-3XXXXX

Installation option 2 24 [19]

05 XXXX-1XXXXX-2XXXXX-3XXXXX

Indoorunit address

(MAIN/RMC) 24(8]

O AXXXX-TXXHNKX-2XHXXHX=FXHHXXK

Specific bit setting
(option, address,...)

24[5] ODXXXX-1XOXK-2XXHXXX=BXKXHX

Installation Option 1 (Code 2) and
Installation Option 2 (Code 5)

are where most configuration changes are done

Controllers - 21

Controllers: 3. Tech Utility Tool

Step-99: Modifying Installation Options

VRF Technician Utilities — Installation Options

|

[}

1
A
1

[§
I

P . P o o [TE——-

i

i

]

i
El :

i

i«

_erea—— -

— S e ¥ P B Swsmas g BOEETE GWTH

-

Viewing Product Options and Installation Options
Installation Option (1) and (less frequent) 2 are most

common field changes

Controllers - 22
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Controllers: 3. Tech Utility Tool
Step-99: Modifying Installation Options

Indoor Option Writer screen

This is where modifications to Indoor Unit controls is done
Controllers - 23

Controllers: 3. Tech Utility Tool
Step-99: Modifying Installation Options

Refer to Duct Indoor Unit Installation guide VRF-SVX32B-EN, pg.30-31 for the
available options to change: Examples: Digit 2=2 schedule

Selected address is 20.00.02

Digit 17, Buzzer - changed from “1” (disable) to “0” (enable) Controllers - 24
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Controllers: 3. Tech Utility Tool
Step-99: Modifying Installation Options

Installation Code change “Download Successful”.
Shut down VRF Technician Utility Tool

Restart VRF TU and connect, to see new Installation Code
Controllers - 25

Controllers: 3. Tech Utility Tool
Step-99: Modifying Installation Options

VRF Technician Utilities — Installation Options

—

T T

ESL R T R T R [ e

e B Y e - i e e e
T | PR L (TR I e e T

Changing Installation Option2 = Code —"5" option settings
Refer to doc # VRF-SVX26A-EN, pg.25-26.

Option setting mode: Digit 2=5 chart Controllers - 26
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VRF Technician Utilities — Error Codes

Controllers - 27

VRF Technician Utilities — Error Codes

Type in error code without the “E”

ETC - Indoor unit
151 Indonr e DNV ([kectronis Dxpacreon Vaka) closng srmor - seosnd detection,
153 Indoor wndt [ [[kectronic Dxparieon Waka) opening aror - jcond detiction.
= Indoor unk condensnty foal petich srrar - scond
1 154 Indenr wnit fon meter irer,
I 155 Indeor len moker #3 arvor.
E 156 Wndcor enk BV #3 (ERcron B Vv cloging eimor - 2 debechion.
E 157 Wndeor enk EEV ¥ (ENcron Exp V] opening ermor - 2red desechon.
E 153 Upper UDOOr Qperstion &rmor
E 159 Lowrer UDoor operation error
E 160 Locking ervor of drsin pumg.
Mened cpavation srror (goskng snd Beatng).
£ 161 Octurs when operating sgrals from wired, winkless and other controlers in multi-spht
and WRF hast pumg systems call for heating and cosling 5 the same tme.
(] 188 iirrod in eutdesr unit's TDPROM T
E 163 mu:‘u:mmwmwmwm
L ]
i 165 Diicharge sir Bemparators profechon from shictnic hiabr srmor.

Controllers - 28
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Comfortsite: £ ravar

- www.comfortsite.com
- How to access?
- It is username and password protected so if you
do not have access, contact your local office and

ask for the Comfortsite manager for access.
- Benefits

- VRF Select download

- Training videos for VRF Select

- Technician Utility Tool (TUT) Download
- TUT updates

- Links to other VRF sites (Equipment videos,
literature)

- Firmware updates

- Product Changes or Announcements

- Training Links for all locations

Controllers - 29

Comfortsite: & e
gﬁt- [—-satoct & Portal View Dl = - i |

Trane Commercial Sales
P Teans Belstisabip

b Py Bata Hedel Mumber Leokup i — ¥
Inatructions: [aber b Serul Numbar sad subme. The W
e Eyitem will rebrn & madsl nusmber slong seh bk 06 [ w‘ﬁ Illim
[T R e —— warranty, parts entficaton sed produdt Mersture, lonl HVAL Wondands,
b Garvire & Maishenince Nerrial Humber
Quick Links
" vl Contin [ ==
B Wk TOPLE Oelee Crusch Selocion
b Paets i fapplies

Click Product Info | Rental Sorvices

Trinsm Employens ard Contracions may
Ad TR g b R bt
ragardag Rasksl Sarcted produt

B
= back

¥ Tk Suppart Legal Deumants St Mairterance Schedule Driclyamary

¥ AMETOMET

b hdan Conter

itrollers - 30
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Comfortsite:

e b s e W | =l

Product Information

¥ Sepms fylpley Rt Lt L emnast ad bt s b
e ey L e ey el ey
e R e Lot e e Y

by
' Rt B b

& Ly Sah |
+ e & Se— -

LA R
. ST

=ty — R W bt s

; P & kel e L ey Click Trane VRF Systems
b g ks

& rmdmn |

+ e L
R
o it b
+ R et
[—

b et B

U s et B
b Bimasmed 18 T WA

B i T
Controllers - 31

Comfortsite:

5 e e P Sk ! 8 Pt | a8 Yo B =]
e Trare VRF System
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Controllers - 32
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é TRANE

VRF 2-day Installer
Training

Part-5: Controllers

Now, that you have finished the
Controller steps, it's time for
Troubleshooting, Startup,
Commissioning & Warranty...

100+ Years of Performance, Innovation, Commitment and Knowledge

(_'n_)fr mgersoll Rand.
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é TRANE

VRF 2-day Installers Training

Part-6: Troubleshooting Error
Codes

Presented by:

Supported by: John Willis, Jay Broadrick, Peter Kallas, Jason Hamm
Jim Lawrence & Paul Solberg

100+ Years of Performance, Innovation, Commitment and Knowledge

@n_)fm ersoll Rand.

Troubleshooting Error Codes e FHARF

Caution before checking
Turn off the power to check work inside the
outdoor unit’'s Control Box

- It needs 15 min. after power is
disconnected to discharge the capacitors on
the inverter boards.

- Or disconnect unit from power, discharge
capacitor by pressing the K2, six times.

TS/Error Codes - 2




Troubleshooting Error Codes

Control Box Wiring Diagram

TS/Error Codes - 3

Troubleshooting Error Codes

Display Descriptions: Error code on main PCB

l The meaning of first alphabet of the error number

E

P

U

A

C

Display error number
from 101 to 700
Displays when an
error is detected
through self
diagnosis

Display number
from 701 to 800
Display an item that
requires more than
2 detections.

Display the outdoor unit
address where an error has
occurred.

U200 : Main Outdoor Unit
U201 : Sub1 Outdoor Unit
U202 : Sub2 Outdoor Unit

Display the indoor unit address
where an error has occurred.

Ex) A0OO : An error is occurred at

number 0 address indoor unit
A047 : An error is occurred at
number 47 address indoor unit

Display the PCB where a
communication error code
that has occurred.

€001 : Hub PCB

€002 : Fan PCB

€003 : Inverterl PCB

€004 : Inverter2 PCB

M Error display sequence

7/18/2016

Classification Error display method Display example

Error No. -> Indoor unit address -> Error E153 - A002 -> E153 -> A002

No., repeat display

Display method of an error that has
occurred at the indoor unit

E438 -> U200 -> E438 -> U200
E206 -> C002 -> E206 -> C002

Error No. - Outdoor unit address - Error
No., repeat display

Display method of an error that has
occurred at the outdoor unit.

TS/Error Codes - 4




Troubleshooting Error Codes:

K1 Button

Number of times
button
K1 is pressed

Operation

4-digit display

1 (hold for 5 sec)

Auto Commissioning Mode

K - K- Blank - Blank

1 Refrigerant charging in heating mode K -1 - Blank - Blank
2 Test operation in heating mode K - 2 - Blank - Blank
3 Pump out in heating mode (ODU address 1) K-3-Blank-1
4 Pump out in heating mode (ODU address 2) K-3-Blank -2
5 Pump out in heating mode (ODU address 3) K-3-Blank -3

7 Vacuuming (ODU address 1) K-4-Blank-1
Vacuuming (ODU address 2) K-4-Blank -2
9 Vacuuming (ODU address 3) K-4-Blank -3

Vacuuming (All)

K -4-Blank - A

End operation

TS/Error Codes -5

Troubleshooting Error Codes:

K2 Button
Number of times
button K2 is
pressed
Operation 4-digit display
1 Refrigerant charging in cooling mode K-5-Blank - Blank
2 Test operation in cooling mode K- 6 - Blank - Blank
3 Pump down all units in cooling mode K-7-Blank - Blank
4 HR Pipe inspection (for HP use test operation) K- 8- Blank - Blank
K-9-X-X
5 Checking the amount of refrigerant (last digits may differ depending on
status)

6 Discharge mode(a) K- A-Blank - Blank
7 Forced defrost K- B - Blank - Blank
8 Forced oil collection K- C-Blank- Blank
9 Inverter check compressor 1(b) K- D - Blank - Blank
10 Inverter check for compressor 2(b) K- E - Blank - Blank
11 Inverter check for fan 1(b) K- F-Blank - Blank
12 Inverter check for fan 2(b) K- G- Blank - Blank
13 End operation —

a) Discharge mode may not operate normally if an error code occurs. If an E464 or E364 occurs, do not use the
discharge mode because the power element may be damaged.
b) If button K2 is pressed the specified number of times and the inverter check is not successful, an error code
will appear on the 4-digit display.

TS/Error Codes - 6
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After the refrigerant detection operation is complete, take the following actions:
« If the amount of refrigerant is excessive, discharge 5% of the detected amount and restart the refrigerant amount detection
operation.
If the amount of refrigerant is insufficient, add 5% of the detected amount and restart the refrigerant amount detection
operation.
If the degree of subcooling is insufficient, add 10% of the detected amount and restart the refrigerant amount detection
operation.
If the result is unavailable, check that the refrigerant detection operation was executed within the guaranteed temperature
range. Perform a test operation to determine if there are any other problems with the system.
TS/Error Codes - 7

Charge Check Mode

122 ; . = = . . .

104 . |

w ! i

B 86 ‘

=2 !

E_ 68 L !
£ s | ===={ooling
% | | | = Heating
S ——

- 32 . {

14 ] l {

-4 - - - - - i i |

32 50 59 68 7 86 95 104 113

Indoor Temperature °F

TS/Error Codes - 8
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Troubleshooting Error Codes:
K3 Button

Initialize (reset) | Same as power up
operation “8888”"

TS/Error Codes -9

Troubleshooting Error Codes:
K4 Button (1-14)

4TV*0072***** (6 ton) Off,0,8
. ATV*0096***** (8 ton) ) Off, 1,0
ATV*0120***** (10 ton) Off, 1,2
ATV*0144***** (12 ton) Off, 1,4
2 Command frequency of the compressor 1 2 120Hz¥1,2,0
3 Command frequency of the compressor 2 3 120Hz¥1,2,0
4 High pressure 4 220.46 psi (1.52 MPa) ¥ 1, 5, 2
5 Low pressure 5 62.37 psi (0.43 MPa) ¥0, 4, 3
6 Discharge temperature of COMP1 6 188.6°F (87°C) ¥ 0, 8,7
7 Discharge temperature of COMP2 7 188.6°F (87°C) ¥0, 8,7
8 IPM temperature of COMP1 8 188.6°F (87 ?)¥0, 8,7
9 IPM temperature of COMP2 9 188.6°F (87 ?)¥0, 8,7
10 CT sensor value of COMP1 A 2A%0,2,0
11 CT sensor value of COMP2 B 2A%0,2,0
12 Suction temperature C -43.6°F (-42°C)¥-, 4,2
13 COND Out temperature D -43.6°F (-42°C)¥ -, 4,2
14 Temperature of liquid pipe E -43.6°F(-42°C) ¥ -, 4,2

TS/Error Codes - 10
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Troubleshooting Error Codes:

K4 Button (15-28)

Number of times 4-digit display
button K4 is
pressed Operation Digit 1 Digits 2, 3,4
15 TOP temperature of COMP1 F -43.6°F (-42°C)¥-, 4,2
16 TOP temperature of COMP2 G -43.6°F (-42°C)¥-,4,2
17 Outdoor temperature H -43.6°F (-42°C)¥-, 4,2
18 ESC inlet temperature | -43.6°F (-42°C) ¥ -, 4,2
19 ESC outlet temperature J -43.6°F (-42°C)¥-, 4,2
20 Main EEV1 step K 2000 steps¥ 2,0, 0
21 Main EEV2 step L 2000 steps¥2,0,0
22 ESC EEV step M 300 steps¥3,0,0
23 HR EEV step N 300 steps ¥ 3,0,0
24 Fan step (SSR or BLDC) (o] 13steps¥0,1,3
25 Current frequency of COMP1 P 120Hz¥1,2,0
26 Current frequency of COMP2 Q 120Hz¥1,2,0
27 Suction 2 temperature (HR) R -43.6°F (-42°C)¥-, 4,2
If master indoor unit is not selected ¥ Blank, N, D
28 Master indoor unit address S If indoor unit No. 1 is selected as master indoor unit ¥
0,0,1

TS/Error Codes - 11

Troubleshooting Error Codes:
K4 Button (3-sec)
Number of times K4 4-digit display: toggles between (1) and (2)
is pres_se_d_ and held Device
after initial 3 sec. @
hold Software version Version (2): examples
1 Main circuit board version | “MAIN” “1412”
2 Hub circuit board version “HUB” “1412”
3 Inverter 1 version “INV1” “1412”
4 Inverter 2 version “INV2” “1412”
5 Fan 1 version “FAN1” “1412”
6 Fan 2 version “FAN2” “1412”
7 EEP version “EEP” “1412”
Digit 1 Digit 2 Digit 3, 4
Address (example)
8(a) Automatically assigned Indoor unit: “A”lIndoor unit: “0”
unit addresses “AUTO” MCU: “C” MCU: “1” “o7”
9(a) Manually assigned unit Indoor unit: “A”lIndoor unit: “0”
addresses “MAIN” MCU: “C” MCU: “1” “15”
(a) Toggles between IDU and MCU.
TS/Error Codes - 12




Troubleshooting Error Codes:

Error Code — E503

Is the service valve of the

0DU opened? Open the service valve of the ODU. ‘

Is the 4-way valve & main

EEV operating normally? Check the 4-way valve & Main EEV.

Check for leakage from the system.
Perform vacuuming / charge
refrigerant.

Is the quantity of
refrigerant appropriate?

1. Run the test operation for more than 30-minutes.
2. Run Fan mode for more than 10 minutes.
3. Restart the test operation.

TS/Error Codes - 13

Troubleshooting Error Codes:

Error Codes — E505(HP switch) & E506(LP)

| Enable vacuum mode on all ODU's | There is no low pressure switch. LP
is controlled by logic.

Is the service valve of the

0ODU opened? Open the service valve of the ODU.

Does the inputsensor value

of the installed ODU satisfy:

* Max/Min value difference
of Low Pressure >2

* Max/Min value difference

of High Pressure >2

Resetthe ODU. ‘

|

‘ Run test operation. ‘

!

Analyze cycle data. Check the input
sensor; replace if defective.

Disable vacuum mode on all ODU's.

v
[ )

TS/Error Codes - 14
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Troubleshooting Error Codes:

Error Code — E201

the actual number of IDU's installed.

IDU installatoin Quantity Setup Switch of ODU Compare & check the set value & |

Communication error between
IDU’s & ODU’s

Are the number of actual installed
IDU's and the set value for the
installation quantity setup switch the
same?

Correctly setthe IDU installation quantity setup
switch of the ODU, and press the resetkey (K3)
of the ODU PCB to re-execute tracking.

Press the reset key (K3) of the ODU PCB & check the display module for the
quantity of IDU's that respond to the tracking.

Is there nosign of the IDU response on No

After 2 minutes, find the IDU which displays the
communication error for the IDU's, and check for
overlapsin the PCB address setup.

the display during tracking?

(If the IDU thena
‘communication error will occur).
Inthis case, a communication error will occurin
every IDU (2 or more units) with the address

Remove th ble which the ODU to the IDU, and

!

measure the 2 cables of the ODU with a scope.

Change the IDU PCB after checking the
communication cable when thereis no
peculiarity with the address.

Is the voltage between the 2 cables a
square wave with DC +/-0.7 Vor
more?

Check the communication cable and the
connector of the ODU PCB, and change the PCB.

Checkthe hich ODU to the IDU. If thereis
no peculiarity, then connect the IDU's one by one to find the IDU that is
interfering with the communication for inspection and change the IDU PCB.

TS/Error Codes - 15

Troubleshooting Error Codes:

Error Code — E201

Communication error betwee
IDU's & ODU'’s

+0.7V

n

-0V

TS/Error Codes - 16
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Troubleshooting Error Codes:
Error Code — E201 e T

« Verify that the indoor unit quantity rotary switch on the outdoor units main PCB
board is set to the physical number of indoor units.

« Verify that all indoor units and MCU's are powered up.

« Hit your K3 button on the ODU. Check to see if your ODU is finding any IDUSs. It
should say ADXX (XX is the IDU quantity)

~ V59T
o000 S S 5‘-’.‘5?

TEMS QHES l:'-nmwud

DHGIT BeciT

-

TS/Error Codes - 17

Troubleshooting Error Codes:
Error Code — E201 ( 1 option) 9 -

* Reduce the quantity count on the rotary switch (SW52) by 1. Kit K3 button. Continue
to do this until UP is displayed.
T T T . Go0o

D vy

qoo0 SIS SiEd SWET

8

TEMS QHES C-ummod
DIGIT [ <1

LWJ

P U

v

e Connect TUT to the system and verify what the ODU is communicating with.
« Component location sheet makes this a very easy and a quick process.

TS/Error Codes - 18
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Troubleshooting Error Codes:
Error Code — E201 (2" option) 6 -

« Divide the F1/F2 communication link by removing the F1/F2 connections that feed
MCU#2 and its associated indoor units.

* Reset the rotary switches on the outdoor unit to match the 1 MCU and 3 indoor unit
quantity count

¢ Hit K3 button and check for “UP”

MCU Indqor Indo_or Indqor
Unit Unit Unit

MCU Indoor Indoor Indoor
Unit Unit Unit
TS/Error Codes - 19

Troubleshooting Error Codes:

Error Code — E201(2nd option continued)

« If E201 still present then divide the F1/F2 communication link down to 1 MCU and 1 indoor unit

« Divide the F1/F2 communication link by removing the F1/F2 connections tthat feeds the
remaining indoor units.

* Reset the rotary switches on the outdoor unit to match the 1 MCU and 1 indoor unit quantity
count. Don't forget to turn the disconnected IDU’s MCU ports off.

¢ Hit K3 button and check for “UP”. If error codes is cleared then add 1 indoor unit or section at a
time until the error code is cleared.

p—

Indoor Indoor Indoor
MCU . "——
Unit Unit Unit

MCU Indoor Indoor Indoor
Unit Unit Unit
TS/Error TOUES - 20
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Troubleshooting Error Codes:
Error Code — E203

Chanch P ke el with e
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JS/Error Codes - 21

Troubleshooting Error Codes:

Error Code — E210

Communication error between IDU’s & ODU’s & setup error for ID unit installation quantity.

Press the PCB reset key (K3) of the ODU and check the display module.

Is there no MCU response atall on the
display module duringthe tracking?

After 2 minutes, find the MCU which displays the
communication errorand check if the PCB address
settings are overlapped. (Acommunication error
occurs ifthe IDU addresses are overlapped.)

In this case, a communication error will occur in
every MCU (2 or more units) with the address

the ication cable which
measure the 2 cables of the ODU with a scope.

Is the voltage between the 2 cables a
square wave with DC +/-0.7 Vor
more?

Yes

Connectthe ication cable wich the ODU to the MCU again,
remove all communication connectors from the MCU PCB. Connect each unit
one by one, and find the MCU whcih interferes with communication to check

and change the MCU PCB.

incorrectly set.

the ODU to the MCU, and }

If there is no peculiarity in the address, check
communication and then change the MCU PCB.

Inspect the communication cable and the
connector of the ODU PCB and then change the
PCB.

TS/Error Codes - 22

7/18/2016
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Incorrect port addressing when 2 branches are

MCL BOX #0 MCu |

address setup

MCU PCB @

ofefofelolo

Setting ernor Indoor unit addreds
:

Branch A B

mmgé%;ﬂggj

Troubleshooting Error Codes:
Error Code — E211 e

needed

m GL Branch part pse setup

Troubleshooting Error Codes:
Error Code — E216

Setting error of indoor unit activating dip switch on MCU.(There is no indoor unit connected to this port but the switch is on)

Error Codes - 23

- ™~
MCU
Indoor unit addresses address
] MCU ports
Po0 Fair Fotry Fatsy Fatsy Feto Faosy [ON ON_|[ON
eI el | e e Wik il
A A A 5 AV 5 51 1234|[12([1234
ABCO EF [notused)
o0 7 g 07 o 0 |, 0 o 0 g 07 g 07 —
7 o o S -
H G G5 < S 5% 5 9%
K3 K4
A B C D E F Y,
Dip switch should be turned off
IDU IDU IDU DU DU because port C is unused.
#01 |[#00 #02 || #03 || #04

TS/Error Codes - 24

7/18/2016
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Troubleshooting Error Codes:

WCU Error Code — E573
¢ To use as Heat Recovery

- 1. Liquid
: 2. Gas (H)
3. Gas (L)
a

4. Heat Pump V/V

For module installation, make sure that
each heat pump valve and K5 switch
setting is adjusted according to purpose.

E573 error may occur when HP & HR settings are
different between WCUs in module installation.

: Low pressure
Valve Heat Pump V/V K5 option Service VIV
Heat Pump Open (factory setting) | ON (factory setting) No use
Heat Recovery Closed OFF Use

TS/Error Codes - 25

é TRANE

VRF 2-day Installers
Training

Part-6: Troubleshooting
Error Codes & Pump Down

(_'n_)fr mgersoll Rand.

7/18/2016
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é TRANE

VRF 2-day Installers
Training

Part-7: Startup,
Commissioning &
Warranty

Presented by:

Supported by: John Willis, Jay Broadrick, Peter Kallas, Jason Hamm
Jim Lawrence & Paul Solberg

100+ Years of Performance, Innovation, Commitment and Knowledge

(_'n_)fr mgersoll Rand.

Process

Check - Check installation condition
Installation Condition - Inspection before trial operation

.

Check & Record - Record S/N & Model name of each unit on Component
product information Location Sheet

. 4

— - Turn power on
W unpction Key - Use trial operation K button(s) in outdoor/water unit
- Check if the system is running well

~
Record wit|
N EnEaEen e GlA - Record the data
or Auto Commissioning

.

Trial operation with . . . .
individual remote controller -Verify operation of each indoor unit by remote controller

. 4

Completion

Comm/Warranty - 2




A. Check Installation

Outdoor unit

Installation work

Indoor unit

Refrigerant pipe work

.

.

.

.

.

.

.

Have you checked the external surface and the inside of the outdoor
unit?

Is there any possibility of short-circuit caused by the heat of an outdoor
unit?

Is the place well-ventilated and ensures space for service?

Is the outdoor unit fixed securely to withstand any external force?

Have you checked the external surface and the inside of the indoor unit?
ls there enough space for service?

Have you checked if the center of the indoor unit is ensured and itis
installed horizontally?

Have you selected correct pipes?

Are the liquid and gas valve open?

Is the total number of connected indoor units within the allowable
range?

Are the length and the height difference between the refrigerant pipes
within the allowable range?

Are the branch joints properly installed?

Did you check the connection of liquid and gas pipes?

Hawve you selected correct insulator for pipes and insulated them
correctly?

Dld you insulate the pipes and connection part correctly?

Is the quantity of the additional refrigerant correctly weighed in? (You
must record the amount of additional refrigerant on the service record
paper placed inside of the outdoor unit)

Comm/Warranty - 3

A. Check Installation

Drain pipe work

.

.

Have you checked il the drain pipes of the indoor and outdoor unit are
connected together?

Have you completed the drain test?

Is the drain pipe properly insulated?

Electrical wiring work

.

.

.

.

.

Are the power cable and communication cable tightened hirmly on the
terminal board within the range of rated tightening torque?

Have you checked for cross-connection of the power and communication
cables?

Have you performed the earthing work 3 to the outdoor unit?

Did you make sure to use 2-core cable (not multi-core cable) for the
communication cable?

Is the length of the wire within allowed range?

Is the wiring route correct?

Setting address

.

.

Did you set the address of the indoor and outdoor units properly?
Did you set the address of the indoor and outdoor units properly? (When
using multiple remote controllers)

Comm/Warranty - 4




Auto Commissioning Operations Envelope
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Outdoor operating envelope for Test Operation
/ Commissioning is: 14 to 104 deg F bmm/Warranty - 5

2. Commissioning e TRANF

v'Check setting of system
An incorrect setting will generate a system error & not allow the unit(s) to

run.

Main address & RMC address
- Manual address for Heat Recovery
- Set address in MCU the same as connected indoor unit's address,

confirm using the Trane Technician Utility Tool.
- Compare address with component location sheet, design and layout

sheets

For future reference, record model & address information with drawing
if possible. When servicing or maintaining units it will help you
determine where units are

Comm/Warranty - 6




2. Commissioning 3 TRRNT

. Installation option code
- Check each indoor & outdoor unit's option setting according to the
installation condition.

Function No. qf digits to set Code structure
( Logical [physical] ) (Logical)
Indoor unit Product Code setting 24 [20] OLXXXX-IXXXXX-2XXXXX-3XXXXX
Install option settingl 24 [19] 02XXXX-LXXXXX-2XXXXX-3XXXXX
Install option setting2 24 [19] 05XXXX-LXXXXX-2XXXXX-3XXXXX
Indoor unit address (MAIN/RMC) 24 (8] OAXXXX=LXXXXX=2XXXXX-BXXXXX
Specific bit setting(option, address,...) 24 [5] ODXXXX-LXHXXHXX=2XXHAXK-BRHXKX

Comm/Warranty - 7

2. Commissioning e TRANF

C. Auto Commissioning

v’ Proceed trial operation to release “UP”
- When the system is powered on for the first time, after tracking is complete the ODU will
display “UP” (Unprepared), To release “UP”
1. Begin the Auto Commissioning operation by pressing the K1 button for 5 seconds.

K1 Button

Push and hold the K1 button
for 5 seconds. After
approximately 1 to 2 minutes
AUTO COMMISSIONING will
begin. You should see I-I- in
the left LED screen.

Don’t forget to start the recording on
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How to Obtain the Auto
Commissioning Report

Comm/Warranty - 9

2. Commissioning e TRANF

The first steps to getting the Auto Commissioning
Report for the purpose of warranty.

1.Connect to the system using the Technician Utility
Tool(TUT) using the latest Technician Utility
software. The latest software is available at
www.comfortsite.com

2.0nce Auto Commissioning is completed (K1 for 5
seconds), the Auto Commissioning Report is stored
on each outdoor unit EEPROM. If it is a multi
module system, it will be stored on the main
outdoor unit.

3.0nce the TUT and the VRF system is communicating,
follow the next slides to obtain the report.

4.Upload all of the warranty requirements to
vrfwarrantyupdocs@irco.com

Comm/Warranty - 10




2. Commissioning

Click the Report Wizard button on
the Home tab of the Technician
Utility Tool (TUT)

Comm/Warranty - 11

2. Commissioning

When the Report Wizard screen pops up, fill in the
blanks accurately with the requested information.

Comm/Warranty - 12




2. Commissioning

Make sure that the “Commissioning Engineer” is populated with
the certification number of the installing contractor. If the “start
up” person is certified but not the installing contractor, you would
not populate this requirement with the start up persons

certification number.

Once completed, click
next

Comm/Warranty - 13

2. Commissioning

Once the report is downloaded 100%,
click “Create Report”.

Comm/Warranty - 14




2. Commissioning

Everything must be “OK” and the
“Operation Mode” must state heating
or Cooling. “Undefined” or
“Undetermined” is unacceptable as a
result, unless you do not have a second
compressor or the commissioning was
completed in cooling mode in the case
of the “Main EEV".

Once the download is complete, click
the “Create Report” button to save the
report.

Comm/Warranty - 15

2. Commissioning

A .pdf is created and saved in a folder
created when the TUT software was

stalled on the computer. Unless otherwise
directed, this is where the report will be
saved.

Comm/Warranty - 16
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E. Test Indoor Units

v Test each indoor unit if they work properly

- Test each indoor unit for proper operation. (turn on, off, fan on/off, and
determine if the airflow is proper.)

* Especially when duct is installed with ductwork. Because of E.S.P air
flow may not proper.

* Heat Recovery system

- Turn on and off each indoor unit to check the refrigerant pipe is
connected properly to MCU.

- Checking the Pipe connection test run(K2 4times) can be used as well.

* Recommendation
» Based on envelope of operation, place all units in one direction (heat or cool).
» After system settles out (30min), change one unit to the opposite direction (heat
or coaol).
» Using TUT, verify EVA ,, and EVA ,, change for the exact unit placed in the
opposite mode.
 If another unit changes....the system is mis-addressed. Comm/Warranty - 17

Standard vs. Qualified

o Standard Warranty (12/18)
o Unit is installed with no expectation of an
qualified warranty.
o No requirements

Comm/Warranty - 18




Standard vs. Qualified
o Qualified warranty (5/5)

o Three requirements

o Submit the following

o Approved layout with VRF Select

o Submit required paperwork within 60 days of start up.
o Successful commissioning report
o Associated pictures (Pressure test, vacuum test)
o Final “as built” VRF select report
o Installing contractor has attended and passed factory training

O Submission will be done via email at

vrfwarrantyupdocs@irco.com

Comm/Warranty - 19

Extended Labor Warranty for Purchase

* Now available

* Must be ordered when
equipment is ordered

Comm/Warranty - 20
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Trane ProSpace Error Codes

Unit Error Code
Codes Error Type Number Error Comment
o Communication error in indoor unit. It displays when the indoor unit
IDU Communication 101 |receives no data from the outdoor unit.
Communication error between indoor and outdoor unit. It displays in
IDU Communication 102 [indoor unit.
Communication error between indoor and outdoor unit. It displays in
IDU Communication 103 [indoor unit.
IDU Sensor 121 Room temperature sensor of indoor unit. (Open or Short)
IDU Sensor 122 Eva_in temperature sensor of indoor unit. (Open or Short)
IDU Sensor 123 Eva_out temperature sensor of indoor unit. (Open or Short)
Communication error between indoor and outdoor unit. It displays in
IDU Communication 124 |outdoor unit.
IDU Sensor 125 Mid 2 temperature sensor of indoor unit. (Open or Short)
IDU Sensor 128 Eva_in temperature sensor is detached from eva_in pipe of indoor unit.
IDU Sensor 129 Eva_out temperature sensor is detached from eva_out pipe of indoor unit.
130 Eva_in and eva_out temperature sensors are detached from eva_in and
IDU Sensor out pipes of indoor unit at the same time.
IDU Sensor 137 VOC sensor of ERV product. (Open or Short)
IDU Sensor 138 Gas sensor of ERV product. (Open or Short)
IDU Sensor 139 CO2 sensor of ERV product. (Open or Short)
IDU Operation 151 EEV opening error of indoor unit (2nd detection)
IDU Operation 152 EEV closing error of indoor unit (2nd detection)
IDU Operation 153 Floating switch error of indoor unit (2nd detection)
IDU Operation 154  [RPM feed back error of indoor unit.
IDU Operation 155 RPM feed back error of indoor unit. (The second motor of indoor unit)
161 Mixed operation mode of indoor units. It occurs when outdoor unit is
operating or going to operate in cooling mode (or heating mode) and then
. other indoor unit is going to operate in heating mode (or cooling mode).
IDU Operation
IDU Operation 162 EEPROM error of MICOM. (Physical damage)
IDU Operation 163 Option code error of indoor unit's EEPROM.
IDU Operation 167 Option setting error of indoor unit's dip switch.
) 170 Temperature display setting error for USA market product. (Mixed setting
IDU Operation with Celsius and Fahrenheit temperature)
180 Opening error of cooling and heating solenoid valve simultaneously in MCU
OoDU MCU (1st detection)
181 Opening error of cooling and heating solenoid valve simultaneously in MCU
OoDU MCU (2nd detection)
IDU Operation 185 Cross wiring error between communication and power of indoor unit.
IDU Operation 186 SPI wrong wiring or SPI malfunction error.
) 190 No matching between indoor unit's address and eva_in sensor in pipe
ODU Pipe Check checking operation
190 No matching between indoor unit's address and eva_in sensor in pipe
ODU Remote Control checking operation
) 191 No matching between indoor unit's address and eva_out sensor in pipe
ODU Pipe Check checking operation
191 No matching between indoor unit's address and eva_out sensor in pipe
ODU Remote Control checking operation
ODU Pipe Check 199 It displays when pipe checking operation is not operated.
OoDuU Remote Control 199 It displays when pipe checking operation is not operated.
201 Communication error between indoor and outdoor unit. (Tracking failure or
o the setting quantity of indoor unit on outdoor unit's PCB differs from the
ODU Communication quantity of installed indoor unit.)
o 202 Communication error between indoor and outdoor unit. (After tracking is
ODU Communication completed, and then no response from indoor unit)
o 203 Communication error between main and sub outdoor unit. Communication
ODU Communication error between main micom and inverter micom.
o 204 The setting quantity of MCU on outdoor unit's PCB differs from the
obU Communication quantity of installed MCU.
OoDU Communication 205 Communication error of all PCB among main, Hub, Fan, Inverter micoms.
o 206 Communication error of individual PCB. (C001 : Hub, C002 : Fan, C003 :
Obu Communication Inverter 1, C004 : Inverter 2 )
OoDhU Pipe Check 210 Communication error between MCU and outdoor unit.
OoDU Remote Control 210 Communication error between MCU and outdoor unit.
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OoDU Pipe Check 211 Indoor unit's address overlapped on the MCU
ODU Remote Control 211 Indoor unit's address overlapped on the MCU
) 213 No matching between installed indoor unit's address and indoor unit's address
ODU Pipe Check on the MC
213 No matching between installed indoor unit's address and indoor unit's address
ODU Remote Control on the MC
OoDU Pipe Check 214 Setting error of MCU’s quantity in outdoor unit's P
ODU Remote Control 214 Setting error of MCU'’s quantity in outdoor unit's P
) 215 Indoor unit’s address setting error on the MCU. (There is same address
ODU Pipe Check among the MCUs
215 Indoor unit’s address setting error on the MCU. (There is same address
ODU Remote Control among the MCUs
216 Setting error of indoor unit activating dip switch on MCU’s PCB.(The indoor
unit is not connected with the MCU'’s port but indoor unit activating dip switch
ODU Pipe Check on MCU’s PCB turns o
216 Setting error of indoor unit activating dip switch on MCU’s PCB.(The indoor
unit is not connected with the MCU'’s port but indoor unit activating dip switch
ODU Remote Control on MCU's PCB turns o
217 Setting error of indoor unit activating dip switch on MCU’s PCB.(The indoor
unit is connected with the MCU’s port but indoor unit activating dip switch on
ODU Pipe Check MCU’s PCB turns of
217 Setting error of indoor unit activating dip switch on MCU’s PCB.(The indoor
unit is connected with the MCU’s port but indoor unit activating dip switch on
ODU Remote Control MCU’s PCB turns of
) 218 Setting error of indoor unit's quantity on MCU’s PCB.(The quantity of installed
ODU Pipe Check indoor units exceeds the setting number of the MCU’s PC
218 Setting error of indoor unit’s quantity on MCU’s PCB.(The quantity of installed
(0]p]V] Remote Control indoor units exceeds the setting number of the MCU’s PC
ODU Sensor 221 Ambient air temperature sensor of outdoor unit. (Open or Short)
WCU Sensor 224 Water Sensor (Short or Open)
WCU Sensor 225 Control Box temperature Sensor (Short or Open)
OoDuU Sensor 226 Ambient air temperature sensor is detached from outdoor unit.
ODU Sensor 231 Cond_out temperature sensor of main outdoor unit. (Open or Short)
ODU Sensor 236 Cond_out temperature sensor of the outdoor unit. (Open or Short)
ODU Sensor 237 Cond temperature sensor of outdoor unit. (Open or Short)
OoDU Sensor 241 Cond_mid temperature sensor is detached from sensor hold of the pipe.
ODU Sensor 246 Cond_out 1 temperature sensor is detached from sensor hold of the pipe.
ODU Sensor 251 Discharge temperature sensor of compressor 1. (Open or Short)
ODU Sensor 256 Discharge temperature sensor of compressor 1. (Open or Short)
ODU Sensor 257 Discharge temperature sensor of compressor 2. (Open or Short)
ODU Sensor 258 Discharge temperature sensor of compressor 3. (Open or Short)
261 Discharge temperature sensor of compressor 1 is detached from the sensor
OoDU Sensor hold of the pipe.
262 Discharge temperature sensor of compressor 1 is detached from the sensor
OoDU Sensor hold of the pipe.
263 Discharge temperature sensor of compressor 2 is detached from the sensor
OoDU Sensor hold of the pipe.
Discharge temperature sensor of compressor 3 compressor is detached from
ODbU Sensor 264  |the
OoDU Operation 312 Main cooling solenoid valve opening error.
IDU Sensor 321 EVI_in temperature sensor. (Open or Short)
IDU Sensor 322 EVI_out temperature sensor. (Open or Short)
ODU Operation 346 Motor starting failure error of fan 2.
ODU Operation 347 Motor wiring disconnection error of fan 2.
ODU Operation 348 Motor locking error of fan 2.
ODU Operation 353 Motor overheated error of fan 2.
ODU Operation 355 IPM overheated error of fan 2.
ODU Operation 361 Starting failure error of compressor 2.
ODU Operation 364 Over current error of compressor 2.
OoDU Operation 365 Overload error of compressor 2.
ODU Operation 366 DC-link over/under voltage error of INV PBA 2.
ODU Operation 367 Wiring disconnection error of compressor 2.
ODU Operation 368 Current sensor error of INV PBA 2.
ODU Operation 369 DC-link voltage sensor error of INV PBA 2.
ODU Operation 374 Heat sink temp. sensor error of INV PBA 2.
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ODU Operation 378  |Over current of fan 2.
OoDuU Operation 385 Input current sensor error of INV PCB 2.
ODU Operation 387 Hall sensor error of fan 2.
ODU Operation 389 Motor overload error of fan 2.
ODU Operation 393 Motor current sensor error of fan 2.
ODU Operation 396 DC-link voltage sensor error of fan 2.
ODU Operation 399 Heat sink temp. sensor error of fan 2.
ODU Operation 400 IGBT module overheated error of INV PCB 2.
ODU Protection 401  |OUT DOOR FREEZING CHECK1
ODU Protection 402  |OUT DOOR FREEZING CHECK2
ODU Protection 403  |OUT DOOR FREEZING CHECK3
ODU Operation 407 Compressor stop by abnormal high pressure.
ODU Protection 407 Compressor stop by high pressure's protection control.
OoDuU Protection 408 Compressor stop by high pressure's protection control 2.
OoDuU Protection 409 Compressor stop by high pressure's protection control 3.
OoDhuU Operation 410 Compressor stop by low pressure protection control or refrigerant leakage.
(e]n]V] Protection 410 Compressor stop by low pressure's protection control.
(e]n]V] Protection 411 Compressor stop by low pressure's protection control 2.
OoDuU Protection 412 Compressor stop by low pressure's protection control 3.
(0]p]V] Protection 413 Protection control by sump sensor.
(0]p]V] Protection 414 Protection control by sump sensor 2.
(0]p]V] Protection 415 Protection control by sump sensor 3.
(e]n]V] Operation 416 Compressor stop by discharge temperature protection control.
(e]n]V] Protection 416 Compressor stop by discharge temperature's protection control.
ODU Self-Detection 419 OUTDOOR UNIT EEV 1 OPENSELF-DETECTION ERROR
ODU Self-Detection 420 OUTDOOR UNIT EEV 2 OPENSELF-DETECTION ERROR
ODU Self-Detection 421 OUTDOOR UNIT EEV 3 OPENSELF-DETECTION ERROR
ODU Self-Detection 422 OUTDOOR UNIT EEV 1 CLOSEDSELF-DETECTION ERROR
ODU Self-Detection 423 OUTDOOR UNIT EEV 2 CLOSEDSELF-DETECTION ERROR
ODU Self-Detection 424 OUTDOOR UNIT EEV 3 CLOSEDSELF-DETECTION ERROR
ODU Operation 425 Missing or disconnection error of 3 phase wiring.
OoDU Self-Detection 425 Reverse phase or phase open. (3©2 Wiring of outdoor unit, R-S-T-N)
OoDU Self-Detection 426 Reverse phase or phase open. (3©?2 Wiring of outdoor unit, R-S-T-N) 2
OoDU Self-Detection 427 Reverse phase or phase open. (3©?2 Wiring of outdoor unit, R-S-T-N) 3
(e]n]V] Operation 428 Compressor stop by compression protection control.
OoDU Self-Detection 428 Compressor stop by abnormal compression ratio.
OoDU Self-Detection 429 Compressor stop by abnormal compression ratio 2.
OoDU Self-Detection 430 Compressor stop by abnormal compression ratio 3.
OoDbU Self-Detection 431 Self-diagnosis of oil solenoid valve. (Open and Close error)
ODU Self-Detection 434 OIL BALANCE VALVE OPEN ERROR
WCU Sensor 435 Flow Switch Error
WCU Operation 436 Heat exchanger anti-freeze protection Error
ODU Self-Detection 437 OIL BALANCE VALVE CLOSED ERROR
IDU Operation 438 EVI EEV opening error.
438 System stop by refrigerant flood back operation.(EVI EEV leakage, Intercooler
OoDU Operation internal leakage, Indoor EEV leakage)
OoDU Operation 439 Abnormal low and high pressure (Judgment before starting)
ODU Operation 440 Limitation of heating operation. (Out of ambient temp. operating range)
Prohibition of heating operation when the ambient air temperature is over
ODU Self-Detection 440  |30i&C
WCU Operation 440 Restriction due to high temperature
ODU Operation 441 Limitation of cooling operation. (Out of ambient temp. operating range)
DO NOT OPERATE COOLING MODE WHENOUTDOOR UNIT IS BELOW -
ODU Self-Detection 441 |5¢®E
WCU Operation 441 Restriction due to low temperature
ODU Operation 442 Limitation of refrigerant charging in heating operation (Over 15cof ambient
442 Prohibition of refrigerant charging with heating operation when outdoor
ODU Self-Detection ambient air temperature is over 15;/C.
ODU Operation 443 Abnormal high pressure error (Judgment after starting)
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OoDU Self-Detection 443 Prohibition of operating when the high pressure of system is too low.
ODU Operation 445  |Crank case heat failure.
ODU Operation 446 Motor starting failure error of fan 1.
ODU Operation 447 Motor wiring disconnection error of fan 1.
ODU Operation 448 Motor locking error of fan 1.
ODU Operation 452 Power supply failure temporary or zero crossing error.
ODU Operation 453 Motor overheated error of fan 1.
ODU Operation 454 RPM error of outdoor unit's motor
ODU Operation 455 IPM overheated error of fanl.
ODU Operation 457 Backlash error of outdoor unit's motor
OoDU Operation 458 Over current of CT sensor. (Or outdoors motor locking of inverter system.)
ODU Operation 461 Low current of CT sensor. (Or compressor starting failure of inverter system.)
ODU Operation 462 Compressor stop by over current of input.
ODU Operation 464 Over current error of compressor 1.
ODU Operation 465 Inverter Compressorl V-limit error
ODU Operation 466 DC-link over/under voltage error of INV PBA 1.
ODU Operation 467 Wiring disconnection error of compressor 1.
ODU Operation 468 Current sensor error of INV PBA 1.
ODU Operation 469 DC-link voltage sensor error of INV PBA 1.
ODU Operation 474 Heat sink temp. sensor error of INV PBA 1.
ODU Operation 478 |Over current of fan 1.
OoDuU Operation 485 Input current sensor error of INV PCB 1.
ODU Operation 486 DC-link over/under voltage error. (Fan PCB's detection)
ODU Operation 487 Hall sensor error of fan 1.
ODU Operation 489 Motor overload error of fan 1.
ODU Operation 493 Motor current sensor error of fan 1.
ODU Operation 496 DC-link voltage sensor error of fan 1.
ODU Operation 499 Heat sink temp. sensor error of fan 1.
ODU Operation 500 IGBT module overheated error of INV PCB 1.
ODU Operation 503 Restriction in refrigerant system
OoDU Operation 505 Input sensor failure
OoDU Operation 506 Input sensor failure
WCU Operation 515 The internal temperature of Control Box was too high
WCU Operation 516 DC-FAN of Control Box feedback error
OoDuU Operation 559 Indoor unit stop by unidentified error from outdoor units.
OoDuU Operation 560 Option setting error of outdoor unit.
Option switch setting error of outdoor unit. (napplicable option switch turns
ODU Operation 560 |on.)
(0]p]V] Operation 561 Fan RPM error of ERV SA (Supply air).
OoDU Operation 562 Fan RPM error of ERV RA (Return air).
ODU Operation 563 Incompatible indoor unit's installation error.
ODU Operation 563 Model mismatching of Indoor unit.
OoDU Operation 573 Incompatible outdoor unit's installaton error in module installation.
WCU Operation 573 Error due to using single type outdoor unit in a module installation
ODU Operation 608 Can't detect ERV controller.
ODU Operation 609 Indoor unit is not detected for synchronous control.
(0]p]V] Communication 610 Communication error between centralized controller and interface module.
ODU Communication 611 Communication error between DMS and centralized controller.
ODU Communication 613 Communication error between DMS and SIM interface module.
ODU Communication 614 Communication error between SIM and power meter.
ODU Communication 615 Communication error between interface module and indoor unit.
ODU Communication 616 Communication error between interface module and outdoor unit.
ODU Operation 618 The connected indoor units to ERV exceeded 16 units.
IDU Operation 701 Floating switch error of indoor unit. (1st detection)
IDU Operation 702 |EEV closing error of indoor unit. (1st detection)
ODU Operation 702 EEV closing error of the indoor unit (1st detection)
IDU Operation 703 EEV opening error of indoor unit. (1st detection)
OoDuU Operation 703 EEV opening error of the indoor unit (1st detection)
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by Group

Unit Error Code
Codes Error Type Number Error Comment
101 Communication error in indoor unit. It displays when the indoor unit
IDU Communication receives no data from the outdoor unit.
Communication error between indoor and outdoor unit. It displays in
IDU Communication 102 indoor unit.
Communication error between indoor and outdoor unit. It displays in
IDU Communication 103  |indoor unit.
Communication error between indoor and outdoor unit. It displays in
IDU Communication 124 |outdoor unit.
NUM ERROR COMMENT
IDU Operation 151 EEV opening error of indoor unit (2nd detection)
IDU Operation 152 EEV closing error of indoor unit (2nd detection)
IDU Operation 153 Floating switch error of indoor unit (2nd detection)
IDU Operation 154 RPM feed back error of indoor unit.
IDU Operation 155 RPM feed back error of indoor unit. (The second motor of indoor unit)
161 Mixed operation mode of indoor units. It occurs when outdoor unit is
operating or going to operate in cooling mode (or heating mode) and then
other indoor unit is going to operate in heating mode (or cooling mode).
IDU Operation
IDU Operation 162 EEPROM error of MICOM. (Physical damage)
IDU Operation 163 Option code error of indoor unit's EEPROM.
IDU Operation 167 Option setting error of indoor unit's dip switch.
170 Temperature display setting error for USA market product. (Mixed setting
IDU Operation with Celsius and Fahrenheit temperature)
IDU Operation 185 Cross wiring error between communication and power of indoor unit.
IDU Operation 186  |SPIwrong wiring or SPI malfunction error.
IDU Operation 438 EVI EEV opening error.
IDU Operation 701 Floating switch error of indoor unit. (1st detection)
IDU Operation 702 EEV closing error of indoor unit. (1st detection)
IDU Operation 703 EEV opening error of indoor unit. (1st detection)
NUM ERROR COMMENT
IDU Sensor 121 Room temperature sensor of indoor unit. (Open or Short)
IDU Sensor 122 Eva_in temperature sensor of indoor unit. (Open or Short)
IDU Sensor 123 Eva_out temperature sensor of indoor unit. (Open or Short)
IDU Sensor 125 Mid 2 temperature sensor of indoor unit. (Open or Short)
IDU Sensor 128 Eva_in temperature sensor is detached from eva_in pipe of indoor unit.
IDU Sensor 129 Eva_out temperature sensor is detached from eva_out pipe of indoor unit.
130 Eva_in and eva_out temperature sensors are detached from eva_in and
IDU Sensor out pipes of indoor unit at the same time.
IDU Sensor 137 VOC sensor of ERV product. (Open or Short)
IDU Sensor 138 Gas sensor of ERV product. (Open or Short)
IDU Sensor 139 CO2 sensor of ERV product. (Open or Short)
IDU Sensor 321 EVI_in temperature sensor. (Open or Short)
IDU Sensor 322 EVI_out temperature sensor. (Open or Short)
NUM ERROR COMMENT
201 Communication error between indoor and outdoor unit. (Tracking failure or
the setting quantity of indoor unit on outdoor unit's PCB differs from the
OoDbU Communication guantity of installed indoor unit.)
202 Communication error between indoor and outdoor unit. (After tracking is
o]n]V) Communication completed, and then no response from indoor unit)
203 Communication error between main and sub outdoor unit. Communication
ObU Communication error between main micom and inverter micom.
204 The setting quantity of MCU on outdoor unit's PCB differs from the
OobU Communication quantity of installed MCU.
(e]p]V] Communication 205 Communication error of all PCB among main, Hub, Fan, Inverter micoms.
206 Communication error of individual PCB. (C001 : Hub, C002 : Fan, C003 :
ODU Communication Inverter 1, C004 : Inverter 2)
OoDU Communication 610 Communication error between centralized controller and interface module.
OoDU Communication 611 Communication error between DMS and centralized controller.
OoDbU Communication 613 Communication error between DMS and SIM interface module.
OobU Communication 614 Communication error between SIM and power meter.
OoDhU Communication 615 Communication error between interface module and indoor unit.
OoDU Communication 616 Communication error between interface module and outdoor unit.

NUM

ERROR COMMENT




Trane ProSpace Error Codes

by Group

OoDU Operation 312 Main cooling solenoid valve opening error.
ODU Operation 346 Motor starting failure error of fan 2.
ODU Operation 347 Motor wiring disconnection error of fan 2.
ODU Operation 348 Motor locking error of fan 2.
ODU Operation 353 Motor overheated error of fan 2.
ODU Operation 355 IPM overheated error of fan 2.
ODU Operation 361 Starting failure error of compressor 2.
OoDU Operation 364 Over current error of compressor 2.
ODU Operation 365 Overload error of compressor 2.
ODU Operation 366 DC-link over/under voltage error of INV PBA 2.
ODU Operation 367 Wiring disconnection error of compressor 2.
ODU Operation 368 Current sensor error of INV PBA 2.
ODU Operation 369 DC-link voltage sensor error of INV PBA 2.
ODU Operation 374 Heat sink temp. sensor error of INV PBA 2.
ODU Operation 378  |Over current of fan 2.
ODU Operation 385 Input current sensor error of INV PCB 2.
ODU Operation 387 Hall sensor error of fan 2.
ODU Operation 389 Motor overload error of fan 2.
ODU Operation 393 Motor current sensor error of fan 2.
ODU Operation 396 DC-link voltage sensor error of fan 2.
ODU Operation 399 Heat sink temp. sensor error of fan 2.
ODU Operation 400 IGBT module overheated error of INV PCB 2.
OoDU Operation 407 Compressor stop by abnormal high pressure.
ODU Operation 410 Compressor stop by low pressure protection control or refrigerant leakage.
OoDU Operation 416 Compressor stop by discharge temperature protection control.
ODU Operation 425 Missing or disconnection error of 3 phase wiring.
ODU Operation 428 Compressor stop by compression protection control.

438 System stop by refrigerant flood back operation.(EVI EEV leakage, Intercooler
(0]n]V) Operation internal leakage, Indoor EEV leakage)
(0]n]V) Operation 439 Abnormal low and high pressure (Judgment before starting)
(0]p]V] Operation 440 Limitation of heating operation. (Out of ambient temp. operating range)
(0]p]V] Operation 441 Limitation of cooling operation. (Out of ambient temp. operating range)
(0]n]V) Operation 442 Limitation of refrigerant charging in heating operation (Over 15cof ambient
(0]n]V) Operation 443 Abnormal high pressure error (Judgment after starting)
ODU Operation 445 Crank case heat failure.
ODU Operation 446 Motor starting failure error of fan 1.
ODU Operation 447 Motor wiring disconnection error of fan 1.
ODU Operation 448 Motor locking error of fan 1.
(0]p]V] Operation 452 Power supply failure temporary or zero crossing error.
ODU Operation 453 Motor overheated error of fan 1.
ODU Operation 454 RPM error of outdoor unit's motor
ODU Operation 455 IPM overheated error of fanl.
ODU Operation 457 Backlash error of outdoor unit's motor
(0]n]V) Operation 458 Over current of CT sensor. (Or outdoors motor locking of inverter system.)
(0]n]V) Operation 461 Low current of CT sensor. (Or compressor starting failure of inverter system.)
(0]n]V] Operation 462 Compressor stop by over current of input.
ODU Operation 464 Over current error of compressor 1.
ODU Operation 465 Inverter Compressorl V-limit error
ODU Operation 466 DC-link over/under voltage error of INV PBA 1.
ODU Operation 467 Wiring disconnection error of compressor 1.
ODU Operation 468 Current sensor error of INV PBA 1.
ODU Operation 469 DC-link voltage sensor error of INV PBA 1.
ODU Operation 474 Heat sink temp. sensor error of INV PBA 1.
ODU Operation 478 Over current of fan 1.
ODU Operation 485 Input current sensor error of INV PCB 1.
(0]p]V] Operation 486 DC-link over/under voltage error. (Fan PCB's detection)
ODU Operation 487 Hall sensor error of fan 1.
ODU Operation 489 Motor overload error of fan 1.
ODU Operation 493 Motor current sensor error of fan 1.
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by Group

ODU Operation 496 DC-link voltage sensor error of fan 1.
ODU Operation 499 Heat sink temp. sensor error of fan 1.
ODU Operation 500 IGBT module overheated error of INV PCB 1.
OoDU Operation 503 Restriction in refrigerant system
ODU Operation 505 Input sensor failure
ODU Operation 506 Input sensor failure
ODU Operation 560 Option setting error of outdoor unit.
ODU Operation 563 Incompatible indoor unit's installation error.
OoDU Operation 559 Indoor unit stop by unidentified error from outdoor units.
OoDU Operation 560 Option switch setting error of outdoor unit. (napplicable option switch turns on.)
(e]]V] Operation 561 Fan RPM error of ERV SA (Supply air).
OoDU Operation 562 Fan RPM error of ERV RA (Return air).
ODU Operation 563 Model mismatching of Indoor unit.
ODU Operation 573 Incompatible outdoor unit's installaton error in module installation.
ODU Operation 608 |Can't detect ERV controller.
OoDU Operation 609 Indoor unit is not detected for synchronous control.
ODU Operation 618 The connected indoor units to ERV exceeded 16 units.
OoDU Operation 702 EEV closing error of the indoor unit (1st detection)
OoDU Operation 703 EEV opening error of the indoor unit (1st detection)

NUM ERROR COMMENT
OoDU Sensor 221 Ambient air temperature sensor of outdoor unit. (Open or Short)
ODU Sensor 226 Ambient air temperature sensor is detached from outdoor unit.
OoDU Sensor 231 Cond_out temperature sensor of main outdoor unit. (Open or Short)
OoDU Sensor 236 Cond_out temperature sensor of the outdoor unit. (Open or Short)
OoDU Sensor 237 Cond temperature sensor of outdoor unit. (Open or Short)
ODU Sensor 241 Cond_mid temperature sensor is detached from sensor hold of the pipe.
ODU Sensor 246 Cond_out 1 temperature sensor is detached from sensor hold of the pipe.
OoDU Sensor 251 Discharge temperature sensor of compressor 1. (Open or Short)
OoDU Sensor 256 Discharge temperature sensor of compressor 1. (Open or Short)
OoDU Sensor 257 Discharge temperature sensor of compressor 2. (Open or Short)
OoDU Sensor 258 Discharge temperature sensor of compressor 3. (Open or Short)

261 Discharge temperature sensor of compressor 1 is detached from the sensor
OoDU Sensor hold of the pipe.

262 Discharge temperature sensor of compressor 1 is detached from the sensor
OoDU Sensor hold of the pipe.

263 Discharge temperature sensor of compressor 2 is detached from the sensor
OoDU Sensor hold of the pipe.

Discharge temperature sensor of compressor 3 compressor is detached from

ODU Sensor 264  [the

NUM ERROR COMMENT
ODU Protection 401  |OUT DOOR FREEZING CHECK1
ODU Protection 402  |OUT DOOR FREEZING CHECK?2
ODU Protection 403  |OUT DOOR FREEZING CHECK3
OoDbU Protection 407 Compressor stop by high pressure's protection control.
OoDbU Protection 408 Compressor stop by high pressure's protection control 2.
(e]n]V] Protection 409 Compressor stop by high pressure's protection control 3.
OoDbU Protection 410 Compressor stop by low pressure's protection control.
(e]n]V] Protection 411 Compressor stop by low pressure's protection control 2.
OoDbU Protection 412 Compressor stop by low pressure's protection control 3.
(0]p]V] Protection 413 Protection control by sump sensor.
(0]p]V] Protection 414 Protection control by sump sensor 2.
(0]p]V] Protection 415 Protection control by sump sensor 3.
(0]p]V] Protection 416 Compressor stop by discharge temperature's protection control.

NUM ERROR COMMENT
ODU Self-Detection 419  |OUTDOOR UNIT EEV 1 OPENSELF-DETECTION ERROR
ODU Self-Detection 420 |OUTDOOR UNIT EEV 2 OPENSELF-DETECTION ERROR
ODU Self-Detection 421  |OUTDOOR UNIT EEV 3 OPENSELF-DETECTION ERROR
ODU Self-Detection 422  |OUTDOOR UNIT EEV 1 CLOSEDSELF-DETECTION ERROR
ODU Self-Detection 423  |OUTDOOR UNIT EEV 2 CLOSEDSELF-DETECTION ERROR
ODU Self-Detection 424  |OUTDOOR UNIT EEV 3 CLOSEDSELF-DETECTION ERROR
OobU Self-Detection 425 Reverse phase or phase open. (3©2 Wiring of outdoor unit, R-S-T-N)
OobU Self-Detection 426 Reverse phase or phase open. (3©2 Wiring of outdoor unit, R-S-T-N) 2




Trane ProSpace Error Codes

by Group
ODU Self-Detection 427 Reverse phase or phase open. (3©2 Wiring of outdoor unit, R-S-T-N) 3
ODU Self-Detection 428 Compressor stop by abnormal compression ratio.
ODU Self-Detection 429 Compressor stop by abnormal compression ratio 2.
ODU Self-Detection 430 Compressor stop by abnormal compression ratio 3.
OoDU Self-Detection 431 Self-diagnosis of oil solenoid valve. (Open and Close error)
ODU Self-Detection 434  |OIL BALANCE VALVE OPEN ERROR
ODU Self-Detection 437  |OIL BALANCE VALVE CLOSED ERROR
Prohibition of heating operation when the ambient air temperature is over
OobU Self-Detection 440 [30i£C
DO NOT OPERATE COOLING MODE WHENOUTDOOR UNIT IS BELOW -
ODU Self-Detection 441 |5¢®E
) 442 Prohibition of refrigerant charging with heating operation when outdoor ambien
ODU Self-Detection air temperature is over 15;/&C.
(e]n]V] Self-Detection 443 Prohibition of operating when the high pressure of system is too low.
NUM ERROR COMMENT
180 Opening error of cooling and heating solenoid valve simultaneously in MCU
ODU MCU (1st detection)
181 Opening error of cooling and heating solenoid valve simultaneously in MCU
OoDU MCU (2nd detection)
NUM ERROR COMMENT
. 190 No matching between indoor unit's address and eva_in sensor in pipe
ODU Pipe Check checking operation
. 191 No matching between indoor unit's address and eva_out sensor in pipe
OoDU Pipe Check checking operation
OobU Pipe Check 199 It displays when pipe checking operation is not operated.
OobU Pipe Check 210 Communication error between MCU and outdoor unit.
(e]n]V] Pipe Check 211 Indoor unit's address overlapped on the MCU
. 213 No matching between installed indoor unit's address and indoor unit's address
ODU Pipe Check on the MC
(e]]V] Pipe Check 214 Setting error of MCU’s quantity in outdoor unit's P
. 215 Indoor unit's address setting error on the MCU. (There is same address among
OoDU Pipe Check the MCUs
216 Setting error of indoor unit activating dip switch on MCU’s PCB.(The indoor
. unit is not connected with the MCU'’s port but indoor unit activating dip switch
OoDU Pipe Check on MCU’s PCB turns o
217 Setting error of indoor unit activating dip switch on MCU’s PCB.(The indoor
. unit is connected with the MCU'’s port but indoor unit activating dip switch on
OoDU Pipe Check MCU'’s PCB turns of
. 218 Setting error of indoor unit’s quantity on MCU’s PCB.(The quantity of installed
ODU Pipe Check indoor units exceeds the setting number of the MCU’s PC
NUM ERROR COMMENT
190 No matching between indoor unit's address and eva_in sensor in pipe
OoDU Remote Control checking operation
191 No matching between indoor unit's address and eva_out sensor in pipe
ODU Remote Control checking operation
ODU Remote Control 199 It displays when pipe checking operation is not operated.
OobU Remote Control 210 Communication error between MCU and outdoor unit.
OoDU Remote Control 211 Indoor unit's address overlapped on the MCU
213 No matching between installed indoor unit's address and indoor unit's address
ODU Remote Control on the MC
OoDU Remote Control 214 Setting error of MCU’s quantity in outdoor unit's P
215 Indoor unit's address setting error on the MCU. (There is same address among
ODU Remote Control the MCUs
216 Setting error of indoor unit activating dip switch on MCU’s PCB.(The indoor
unit is not connected with the MCU'’s port but indoor unit activating dip switch
ODU Remote Control on MCU’s PCB turns o
217 Setting error of indoor unit activating dip switch on MCU’s PCB.(The indoor
unit is connected with the MCU's port but indoor unit activating dip switch on
ODU Remote Control MCU'’s PCB turns of
218 Setting error of indoor unit's quantity on MCU’s PCB.(The quantity of installed
OoDU Remote Control indoor units exceeds the setting number of the MCU’s PC
NUM ERROR COMMENT
WCU Sensor 224 Water Sensor (Short or Open)
WCU Sensor 225 Control Box temperature Sensor (Short or Open)
WCU Sensor 435 Flow Switch Error
WCU Operation 436 Heat exchanger anti-freeze protection Error
WCU Operation 440 Restriction due to high temperature
WCU Operation 441 Restriction due to low temperature
WCU Operation 515 The internal temperature of Control Box was too high
WCU Operation 516 DC-FAN of Control Box feedback error
WCU Operation 573 Error due to using single type outdoor unit in a module installation




Component Location

JOB NAME
LOCATION DATE
i
Rotary Switch Set At
TRANE VRF SW-51 SW-52
—"%_____.a_!/' Outdoor Unit Set Up TOTAL INDOOR
UNITS
SWITCH 53 K5 K6 K7 K8 Rotary Switch Set At
MAIN SW-57
SUB -A TOTAL MCU
SUB B UNITS
MAIN -MODEL / SERIAL /
SUB A -MODEL / SERIAL /
SUB B -MODEL / SERIAL /

.;

MCuU-1

LOCATION

PORTS USED

. i

MCU-2

LOCATION

PORTS USED

. i

MCU-2

LOCATION

PORTS USED

. i

MCU-5

LOCATION

PORTS USED

. i

MCU-6

LOCATION

PORTS USED

. i

MCU-6

LOCATION

PORTS USED




Component Location

MCU -1

MCU Model No.

MCU Serial No.

Number of Connected Ports > 5
AHUs
P MCU ADDRESS oo
MCU PORT
ROTARY SW 00
DIP SW POS. ON
o MCU PORT
ROTARY SW o1
DIP SW POS. ON
g MCU PORT
ROTARY SW 02
DIP SW POS. ON
P MCU PORT
ROTARY SW 03
DIP SW POS. ON
g MCU PORT
ROTARY SW 04
DIP SW POS. ON
P MCU PORT
ROTARY SW (0] 0]
DIP SW POS. OFF




Component Location

MCU -1

MCU Model No.

MCU Serial No.

Number of Connected Ports >

AHUs

MCU ADDRESS

MCU PORT

ROTARY SW
DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.




Component Location

MCU - 2

MCU Model No.

MCU Serial No.

Number of Connected Ports >

AHUs

B

MCU ADDRESS

MCU PORT

ROTARY SW
DIP SW POS.

MCU PORT

ROTARY SW
DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.




Component Location

MCU -3

MCU Model No.

MCU Serial No.

Number of Connected Ports >

AHUs

B

MCU ADDRESS

MCU PORT

ROTARY SW
DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.




Component Location

MCU -4

MCU Model No.

MCU Serial No.

Number of Connected Ports >

AHUs

B

MCU ADDRESS

MCU PORT

ROTARY SW
DIP SW POS.

MCU PORT

ROTARY SW
DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.




Component Location

MCU -5

MCU Model No.

MCU Serial No.

Number of Connected Ports >

AHUs

B

MCU ADDRESS

MCU PORT

ROTARY SW
DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.




Component Location

MCU -6

MCU Model No.

MCU Serial No.

Number of Connected Ports >

AHUs

B

MCU ADDRESS

MCU PORT

ROTARY SW
DIP SW POS.

MCU PORT

ROTARY SW
DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.

MCU PORT
ROTARY SW

DIP SW POS.




Appendix-2b
MCU Model No.
MCU -1 MCU Serial No.
Number of Connected Ports > 5
AHUs il
o 00

ROTARY SW 00

First MCU starts its number sequence with 00 DIP SW POS. ON

o MCU PORT
ROTARY SW o1
DIP SW POS. ON
o \\) MCU PORT
ROTARY SW 02
DIP SW POS. ON
g B PN
-4 MCU PORT
\ ROTARY SW 03
DIP SW POS. ON
A MCU PORT
ROTARY SW 04
DIP SW POS. ON
o MCU PORT
ROTARY SW (0] 0]
DIP SW POS. OFF




Appendix-2b
MCU Model No.
MCU -2 MCU Serial No.
Number of Connected Ports > 4
Second MCU starts its number sequence with O1 . — v
N MCU ADDRESS o1
MCU PORT
ROTARY.S\ity 05
Number sequence picks up where the last AHU e DIP SW POS. ON
identified as 04 on MCU 1 stopped
o MCU PORT
ROTARY SW 06
DIP SW POS. ON
o \J MCU PORT
ROTARY SW 07
DIP SW POS. ON
” AA\ MCU PORT
ROTARY SW 08
DIP SW POS. ON
o MCU PORT
ROTARY SW 00
DIP SW POS. OFF
LA MCU PORT
ROTARY SW (0]0)
DIP SW POS. OFF




Appendix-2b
MCU Model No.
MCU -3 MCU Serial No.
Number of Connected Ports > 3
Third MCU starts its number sequence with 02 — e
AHUs o
o7 MCU ADDRESS 02
MCU PORT
ROTARY.S\ity 09
Number sequence picks up where the last AHU e DIP SW POS. ON
identified as 04 on MCU 2 stopped
o MCU PORT
ROTARY SW 10
DIP SW POS. ON
o \J MCU PORT
ROTARY SW 11
DIP SW POS. ON
=~ AA\ MCU PORT
ROTARY SW (o]0
DIP SW POS. OFF
o MCU PORT
ROTARY SW 00
DIP SW POS. OFF
o MCU PORT
ROTARY SW 0o
DIP SW POS. OFF




Appendix-2c

JOB NAME
E LOCATION DATE
g
=y Rotary Switch Set At
TRANE VRF SW-51 SW-52
Outdoor Unit Set Up TOTAL INDOOR
UNITS
SWITCH 53 K5 K6 K7 K8
MAIN
SUB -A
SUBB
MAIN -MODEL / SERIAL /
SUB A -MODEL / SERIAL /
SUB B -MODEL / SERIAL /

AHUs
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99-Steps

Refrigerant & Drain Piping

Step

Item to Check

Remark

Obtain the latest VRF Select Report from the
Trane Account Manager responsible for this
project.

Eqgpt List, Piping Diagram &
Wiring Diagram

All refrigerant pipe used must be ACR &
nitrogen purged during the braze process.

Outdoor joints are installed level, not pointing
up or down (multi module systems only).

Indoor refrigerant Y-joints are installed level +/
15" in either direction.

Vertical installation of Y-joints is
allowed.

Distribution header fittings are installed level

within +/- 10%/15" in either direction (vertical
installation is not allowed).

Unused distribution header ports are brazed
shut & insulated.

Field supplied braze caps or pinch
braze acceptable.

Refrigerant pipes are insulated with 1/2" wall
minimum insulation (3/4" minimum on
refrigerant pipes 1- 1/2" and larger).

Verify local, state and national
codes.

All refrigerant pipe insulation joints are sealed
with appropriate adhesives and/or tape. (be
sure to mark joints)

Verify local, state and national
codes.

All condensate drain pipes are installed,
insulated, and supported at minimum of 3 -5
feet.

Verify local, state and national
codes.

10

All refrigerant fittings are insulated with
supplied polystyrene insulation &
taped/sealed to prevent condensation.

11

All refrigerant pipes are to be supported
between 3 -5 feet.

Verify local, state and national
codes.

12

Refrigerant Y-joints are supported on both
sides within 18 inches of the braze.

13

Refrigerant charge has been verified to be
the appropriate amount in each system per
applicable ASHRAE 15 standard.

14

There Is a minimum 19.5" between a radius
and the inlet or outlet of the Y-joint.

15

There is a minimum 36" between Y-joints.

16

All isolation valves (when used) are installed
in the appropriate direction, verified to be fully
open & insulated.

Isolation valves with service ports
are recommended. Install so the
service port is towards the indoor
unit(s) or MCU(s).

17

Refrigerant pipe system has been pressure
tested per Trane recommendation.

18

Vacuum process was performed on the
refrigerant pipe system per Trane
recommendation.

To 200 microns.




99-Steps

19

Verify Installed Refrigerant Required
outside of ODU: Additional refrigerant
amount was calculated based on total
installed line length and diameter the liquid
refrigerant pipe as well as the installed
equipment.

see IOM example (John works
through Original Report as
example - then class verifies
actual lengths and re-calculates
refrigerant amount.)

20

Additional refrigerant is to be weighed in with
an accurate digital scale before releasing
factory charge. (Press K2 once to initiate
refrigerant charging in the Cooling mode.) or
(Press K1 once for refrigerant charging in the
Heating mode.)

Length & Diameter of each liquid
refrigerant pipe must be recorded
to accurately calculate additional
refrigerant.

21

Condensing unit service valves are open with
valve covers reinstalled & tightened.

22

Refrigerant piping was installed as the
engineering plans described.

Pipe layout, diameter, and
equipment must match precisely.

23

Final refrigerant pipe line lengths must be
turned over to the Trane Salesperson of
record for final selection program layout.

Most accurate layout from VRF
Select is used for warranty.

24




Appendix-3b

Page 3 of 7

MCU & MXD EEV KITS

Step

Layout

Final

Item to Check

Remark

25

MCU(s) are installed in an unoccupied area to
minimize the noise from mixed heating and
cooling operation. If not, precautions have
been taken to minimize such noise

26

Make sure MCU's are installed level.

27

Make sure EEV Kits are installed level.

28

For the purpose of servicing the MCU, the
space between the top of the MCU(s) and the
structure/obstructions above it should meet
minimum clearances.

(refer to the Trane IOM)

Trane recommends 10" minimum.
Leave more space if possible to
make future service easier.

29

MCU drain pipe is connected and insulated.

30

MCU Tiquid, suction, and high pressure gas
incoming refrigerant pipes are connected to
the corresponding ports and torqued to
specification.

See MCU installation manual
training materials. Cut flare
connection & braze - won't void
warranty)

31

Indoor units have been connected to the
outlet side of the MCU(s) and torqued to
factory specification. (liquid and gas)

Farthest IDU first - to improve
efficiency

32

The sum of connected indoor uniis to each
MCU must not exceed its capacity:
120,000 Btu/h for the 4 port

180,000 Btu/h for the 6 port

192,000 Btu/h for the dedicated 4/2 port

33

Multi-port EEV kit liquid and suction incoming
refrigerant pipes are connected to their
corresponding ports.

34

The sum of connected indoor units to each
EEV kit does not exceed design specifications

HR only has a 1-port

35

All 208/230 VAC supply voltage to the
MCU(s) has been connected by a licensed
electrician.

Verify all local, state and National
codes.

36

Each MCU has a service disconnect nearby
per NEC installed by a licensed electrician.

Verify all local, state and National
codes.

37

Unused MCU outlet ports are sealed against
leaks and insulated to prevent condensation.

38

Main addresses have been set on for all
MCU's (MCU MAIN address)

send them out to address - fill in
the component location sheet

39

Indoor unit Main addresses are set on the
MCU PCB(s) according to the MCU port they
are connected to (A,B,C,D,E,F)

send them out to address - fill in
the component location sheet
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Outdoor & Indoor Units

Step

Layout

Final

Item to Check

Remark

40

Outdoor unit(s) not placed too close to nearby
walls or obstructions.
Trane recommends 12" between units for the
purpose of cleaning.

Refer to the Trane IOM for
installation clearances

41

Outdoor unit(s) discharge alr Is unobstructed
and/or properly ducted.

Refer to the Trane IOM for
installation clearances

42

Outdoor unit(s) properly secured to
structure/stand.

Per local, state or National codes

43

Outdoor unit(s) properly drained.

Per IOM

44

Outdoor unit(s) piping complete.

Per Trane recommendations. Per
local, state or National codes

45

All piping is insulated and supported.

Per Trane recommendations. Per
local, state or National codes

46

Correct supply voltage to the outdoor unit(s)
has been connected by a licensed electrician.

Per local, state or National codes

a7

Outdoor unit(s) are properly grounded per
NEC.

Per local, state or National codes

48

All outdoor unit(s) have proper overcurrent
protection and service disconnects per NEC.

Verify overcurrent protection
meets condensing unit data plate
specifications.

49

All communication wires (F1/F2, OF1/0F2)
have been connected (between ODUS)

50

Shielded communication cable shellding wire
is grounded at the outdoor unit on a separate
terminal than the main service ground
connection

51

Indoor unit quantity rotary switches have been
set in MAIN outdoor units

52

DIP switches have been adjusted In all of the
outdoor units.

Ex: designate as MAIN, SUB1,
sSuB2

53

All indoor units are securely suspended/hung
with appropriate hardware.

Per Trane recommendations. Per
Local, State and National
requirements.

54

4-way and Mini 4-way cassette units are 59°
minimum from nearby walls and obstructions
on all sides.

Minimum 10" between installed 4-
way and mini 4-way cassettes.

55

I-way a cassette units are 59" minimum from
nearby walls and obstructions (on all sides
excluding return air side of unit)

56

VVall mounted units must have suticient
space in front of them to the nearest wall or
obstruction as follows:

6-12 MBH requires 15" minimum

18-24 MBH requires 23" minimum
(All must be at least 6-inches from the floor.)

57

High Wall mounted units must be at least 6-ft
from the floor.

58

All condensate drain pipes are sized properly,
installed and insulated.

Per Local, State & National
Codes.
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59

All condensate drain pipes are supported per
local and state requirements.

Trane recommends every 3-5 feet.

60

Condensate lines from units with Trane
condensate pumps (cassette units, optional
pumps for ducted units) tap into the top of
main drain (not in side or bottom).

61

P-traps from ducted units are primed before
operation.

On applicable units

62

All flare connections are torqued to factory
specification.

63

All refrigerant pipe insulation is installed and
sealed.

Per Trane recommendations.
Verify local, state and National
codes.

64

All refrigerant pipe and fittings are insulated,
sealed, and supported.

Per Trane recommendations.
Verify local, state and National
codes.

65

All indoor units are installed level.

66

Al 208/230VAC supply voltage to the indoor
unit has been connected by a licensed
electrician per NEC.

Verify local, state and National
codes.

67

Each indoor unit has a service disconnect
nearby per NEC, installed by a licensed
electrician.

Verify local, state and National
codes.

68

All communication cable (F1/F2, F3/F4) wire
is 18 AWG, twisted shielded cable.
(see Step-10 for more information)

69

All communication wires (F1/F2) have been
connected

70

All wired controllers F3/F4 communication
connections are connected to indoor unit(s)

Maximum 16 indoor units.

71

Communication (F1/F2) cable has bare wire
bonded to the bare wire that will connect to
the next indoor unit, MCU, or EEV kits in
daisy chain (do not ground at indoor units)

72

Shielded and bare wire in communication
cable (F1/F2) is not touching indoor unit
PCB's or other communication or voltage
connections.

73

Main addresses have been set in each indoor
unit

Nothing to set in ID units. Auto
addressing will take place during
initialization. After auto
addressing you can go back in
and accept or change to desired
address.

74

The RMC(1) address in the IDU matches the
Rotary Switch address in the On-Off
Controller (0 ~ F). The
RMC(2) in the IDU has been set by the
remote controller (wired or wireless) to specify
the button on the ON/OFF controller that will
control that unit (0 ~ F).
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75

Condensate pumps have been nstalled in
wall mounted units (optional).

76

Condensate pump overflow relay is
connected to break communications for high
wall or convertible units (optional).

77

Condensate pumps have been installed in
ducted units and connected to indoor unit
PCB (optional).

Trane brand condensate pumps,
internal installation

78

Indoor Unit option code has been set for
Trane condensate pumps that were installed
inside ducted units.

change code on suit-cases

79

Indoor Unit option code has been set to
accept a Central Controller.

80

Indoor Unit option code has been set for units
that will be controlled with an external contact
control (optional).

81

If using external contact control, the indoor
unit option code has been set for Thermo
ON/OFF or Operation ON/OFF.

82

4-way and Mini 4-way cassette panels (trim
covers) have been installed (ships separately
from cassette units).

83

Cassette unit height has been adjusted for
proper level difference between ceiling and
unit chassis (cardboard guide included with
indoor units).

No special tools are provided.

84

Cassette panels have been installed and
properly connected to indoor unit PCB to
"DISPLAY" and "LOUVER" connections.

85

All equipment filters are installed.

86

Ducted unit duct connections are complete
and sealed.

Verify all local, state and national
codes.

87

Duct design allows the units to operate within
specified static pressure range.

Static pressure information is
available in installation manuals,
submittals, and other technical
documents.

88

All wall-mounted units have a separate
expansion valve (EEV) installed.

Use single port unit EEV only on
HR, 1/2/3 port EEV kits for HP.
Single Port EEV: 12-Vdc 2/3 Port
EEV: 208/230-Vac

89

Ducted unit static pressure settings have
been adjusted for installed duct design.

Option code change, refer to
service manuals.
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Controllers
Step | Layout| Final Item to Check Remark
90 Wired controllers have been adjusted for F
Wired controllers have been set to sense
temperature with built-in temperature sensor
located in the wired remote controller.
91
V1/V2 voltage connections are NOT
92 connected to the wired controllers
F3/F4 communication connections are E.g. 1 Wired controller connected
93 connected to appropriate wired controllers to up to 16 IDUs
Time and date has been set on wired
94 controllers
RI/RZ central control wires have been run
from the MAIN outdoor unit to the installation
location of central controller(s) including VRF
System Controller and/or System 18 AWG, 2 conductor, shielded
95 Touchscreen. cable per Trane spec.
Optional remote temperature sensor (if used)
TVCTRLTRWTAOOO has been connected to
indoor unit(s) and
SEG4 in Installation Option 1 has been Need to set SEG4 in Option 1
96 changed from O to 1. from O to 1.
Verification that a Wired Controller operates
all the associated IDUs - (e.g. 2-16 units)
97 (Confirming operation of step 4)
Confirm configuration installation options are |[suit-cases with remote sensor &
98 programmed into the Indoor Units wired remote
99 Modifying Installation Options Tech Util Tool
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Name : Original Design (before installation)
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E-mail :

Address :

Name : John Doe
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E-mail : john.doe@trane.com
Address : 2701 Wilma Rudolph Blvd

Clarksville Display 8ton HR
08-08-2013



1 Total Load Profile

1.1 Building1
Area Load per unit Required Capacity Sum of capacity Nominal Capacity Nomln'al Com_bl.
Dep area . . Q | outdo Capacity Ratio
t F Room CA | SALE | Cooli | Heati Cooling Hsgtl Cooling Hsgtl Model ; Cooling Hr?gat' or Model Clg Htg (g:l Hgt
D S ng ng TC [ SHC | TC | TC [ SHC | TC TC [ SHC | TC TC | TC
sq.ft BTU/ | BTU/ BTU/ | BTU/ | BTU/ | BTU/ | BTU/ | BTU/ BTU/ | BTU/ | BTU/ BTU/ | BTU/
sq.ft. | hisq.f h/ - - % | %
. h h h h h h h h h h h
t. sq.ft.
4TVE0,837BJ'OO 1| 7500 | 5100 | 8500
4TVLOOO7B100NB__| 1 | 7500 11600 8500 New
Bldg | 1 1130 | 1000 | 1260 | 4TVWOOO7BI0ONB | 1 | 7500 11600 8500 4TVRO096B3 | 9600 | 1080 | 11 | 11
1 E 00 00 00 4TVCO009B10ONB | 1 [ 9000 10600 10000 Outdo 0ONB 0 00 8 7
4TVBOOO9BIOONB | 1 | 9500 6800 10500 or
4TVDOO18B10ONB | 1 | 18000 | 13800 20000
4TVX0018B100NB | 1 | 18000 13800 20000
4TVA0036BI0ONB | 1 | 36000 | 26700 | 40000




2 Piping & Wiring
2.1 New Outdoor

2.1.1 Detail Load Profile

1) Design condition: USA, Tennessee, Nashville, Cooling 97.0/75.0, Heating 9.0/32.0

2) Load profile

Building Unit Nominal Capacity Simulated Capacity Combi. Ratio
Dept o Room Name Model riame Liquid Gas g;s Airflow Cooling Heating Cooling Heating Cooling Heating
TC SHC TC TC SHC TC
- - - in in in CFM BTU/h BTU/h BTU/h BTU/h BTU/h BTU/h % %
New Outdoor 4TVR0096B300NB 3/8" 7/8" 3/4" 9182 96000 108000 0 0 117.71 116.67
Indoorl 4TVEOO007B100NB 1/4" 1/2" 211 7500 5100 8500 0 0 0
Indoor4 4TVLO007B100NB 1/4" 1/2" 247 7500 11600 8500 0 0 0
Indoor8 4TVWO0007B100NB 1/4" 1/2" 240 7500 11600 8500 0 0 0
Bldg 1 1F Indoor2 4TVC0009B100NB 1/4" 1/2" 459 9000 10600 10000 0 0 0
Indoor7 4TVB0009B100NB 1/4" 1/2" 300 9500 6800 10500 0 0 0
Indoor3 4TVD0018B100NB 1/4" 1/2" 459 18000 13800 20000 0 0 0
Indoor6 4TVX0018B100NB 1/4" 1/2" 459 18000 13800 20000 0 0 0
Indoor5 4TVAO036B100NB 3/8" 5/8" 36000 26700 40000 0 0 0




2.1.2 Control

1) This data is for reference only. Verify local, state, and national electric codes. Trane does not guarantee this data.

2) Configuration

Building Unit Transmission p i Breaker Main RMC Accessories
. ower wires - - - -
Dept Fl Room Name Model name wires Fuse Address | Address Optional accessories Basic accessories
- - - - in2 in2 A
New Outdoor 4TVR0096B300NB AWG~ AWG~ 50
Indoorl 4TVEOOO7B100NB AWG 18~16 AWG 16~14 0 4 0 0 TVCTRLTRDHOOU(;’_TVCTRLTWRWE]' TVEPAN1P_C1NUSE
Indoor2 4TVC0009B100NB AWG 18~16 AWG 16~14 0 6 0 0 TVCTRLTRDHOOU(;F.I'.TVCTRLTWRWE]' TVEPAN$C4NUSE
Indoor3 4TVD0018B100NB AWG 18~16 AWG 16~14 0 3 0 0 CONDPUMPXVM?S.:IL_’TVCTRLTWRWE
Bldg 1 1F Indoor4 4TVLO0O07B100NB AWG 18~16 AWG 16~14 0 5 0 0 TVCTRLTWRWElB%E’CONDPUMPXVL
Indoor5 4TVA0036B100NB AWG 18~16 AWG 16~14 0 2 0 0 TVCTRLTWRWE]EO&CONDPUMPXVD
Indoor6 4TVX0018B100NB AWG 18~16 AWG 16~14 0 1 0 0 TVCTRLTWRWE10T
Indoor7 4TVB0009B100NB AWG 18~16 AWG 16~14 0 7 0 0 TVCTRLTWRWE10T TVEPAN$C4SUSE
Indoor8 4TVWO0007B100NB AWG 18~16 AWG 16~14 0 0 0 0 TVCTRLTWRWElS:[I_',TVCTRLTRDHOO




2.1.3 Equipment list
1) Equipment list

Categories Model name Qty Categories Model name Qty
VRF 4TVR0096B300NB 1 4 WAY CASSETTE PANEL TVEPANPCA4NUSET 1
1 WAY CASSETTE 4TVEOO007B100NB 1 DRAIN PUMP CONDPUMPXVMBO01 1
4 WAY CASSETTE 4TVC0009B100NB 1 DRAIN PUMP CONDPUMPXVLBO01 1
MSP DUCT 4TVD0018B100NB 1 DRAIN PUMP CONDPUMPXVDBO01 1
SLIM DUCT 4TVLO007B100NB 1 4 WAY CASSETTE (Mini) PANEL TVEPANPCA4SUSET 1
HSP DUCT 4TVAO036B100NB 1 Distributor Kit 4EEVEVA32SA000 1
CEILING 4TVX0018B100NB 1 Distributor Kit 4EEVEVA24SA000 1
4 WAY CASSETTE (Mini) 4TVB0O009B100NB 1 Y-Joint 4YDK2512B0138A 1
HIGH WALL 4TVWO0007B100NB 1 Y-Joint 4YDK2500B0240A 1
1 WAY CASSETTE PANEL TVEPANPCINUSET 1 Mode Change Unit 4MCUCUY4NCEO000 1
WIRELESS REMOTE CONTROLLER TVCTRLTRDHOOUT 3 Mode Change Unit 4MCUCUY6NCEO000 1
WIRED REMOTE CONTROLLER TVCTRLTWRWE10T 8
2) Piping length
. . " " " " N " " 1 1 1 1 1 1 1 " 2
Length as pipe diameter 1/4 3/8 1/2 5/8 3/4 718 1 18" 14" /g 12 5/8" 3/4" 7/8" 2 18"
1. Liquid piping ft 246.56 | 191.57
2. Gas piping ft 246.56 | 35.01 50.00 | 106.56
3. High pressure gas piping ft 50.00 | 106.56
Restriction of pipe length Restriction (Based on installation manual) Actual piping length Equivalent piping length
1. Total piping length ft 3280.84 441.08
2. Maximum piping length ft 656.17 216.80 219.13
3. Main pipe length ft 106.56
_4. Piping !ength between the first branch and the farthest it 147 64/0.00 110.24
indoor unit
5. Level difference between outdoor and indoor unit(Max) )
(OD above ID unit / OD below ID unit) ft 164.04/131.23 6.56
6. Level difference between indoor units ft 49.21

3) Basic and additional refrigerant amount
Basic refrigerant charge amount : 16.31 Ibs

Additional refrigerant amount : 19.62 Ibs




2.1.4 Piping
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- The system configuration may be different from the actual installation conditions, refer to the installation manual.



2.1.5 Wiring
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3 Specification
3.1 VRF
3.1.1 Outdoor units

Model name 4TVR0096B300NB
Power supply @, #,V, Hz 3,3,208-230,60Hz
Mode - HEAT RECOVERY
Performance | TON TON 8.00
Capacity(Nominal) Cooling kw 28.1348
BTU/h 96000
Cooling 114.8°F kw -
BTU/h N/A
Heating kw 31.6517
BTU/h 108000
-4 °F Heating(Low ambient temp.) kw -
BTU/h N/A
Power Power Input(Nominal) Cooling kw 6.2424
Heating kW 6.682
Power Input (at specific) kW N/A
Power Input(Nominal) Cooling A 18.2
Heating A 19.5
Max. Current Input A 37.8
Circuit Breaker A 50
COP Cooling 4.51
Heating - 4.74
Compressor | Type - SSC Scrollx2
Output KW x n 4.9529x2
Fan Type - Propeller
Output W 620x2
Number of Units EA 2
Air Flow Rate CFM 9182.16x2
External Static Pressure Max. W.G. 0.0796
Piping Liquid Pipe @,in(mm) 3/8"(9.52)
Connections [ Gas Pipe @,in(mm) 7/8"(22.22)
Discharge Gas Pipe @,in(mm) 3/4"(19.05)
Oil Equalizing Pipe @,in(mm) N/A(N/A)
Field Wiring Power Source Wire in2 AWG
Transmission Cable in2 AWG/
Refrigerant Type - R410A
Factory Charging Ibs 16.31
Sound Sound pressure dB(A) 61
External Net Weight Ibs 612.88
Dimension Shipping Weight Ibs 661.38
Net Dimensions (WxHxD) in 50.98x66.73x30.11
Shipping Dimensions (WxHxD) in 53.66x74.29x32.75
Operating Cooling F 23.00~120.00
Temp. Heating F -4.00~75.00




3.1.2 Indoor units

Model 4TVA0036B100NB 4TVCO0009B100NB 4TVD0018B100NB 4TVEO007B100NB 4TVLO007B100NB
Power supply @, #,V, Hz 1,2,208-230,60Hz 1,2,208-230,60Hz 1,2,208-230,60Hz 1,2,208-230,60Hz 1,2,208-230,60Hz
Performance Capacity Cooling kw 10.5506 2.6376 5.28 2.198 2.2
(Nominal) BTU/h 36000 9000 18000 7500 7500
Cooling (SHC) KW 7.825 3.1066 4.04 1.4947 34
BTU/h 26700 10600 13800 5100 11600
Heating kw 11.7228 2.9307 5.86 2.4911 2.49
BTU/h 40000 10000 20000 8500 8500
Power Power Input Cooling 210 28 165 40 47
(Nominal) Heating W 210 28 165 40 47
Current Input Cooling A 1.47 0.2 1.4 0.23 0.32
Heating 1.47 0.2 1.4 0.23 0.32
Fan Motor Type - Sirocco Fan Turbo Fan Sirocco Fan Crossflow Fan Sirocco Fan
Output w 183x2 124 20 40
Number of unit EA 2 1 1 1 1
Air Flow Rate H/MIL (UL) CFM 988.84/-/- 512.08/459.10/388.47 512.08/459.10/406.13 247.21/211.89/176.58 282.52/247.21/211.89
External Min / Std / Max W.G. 5/10/20 - 0/4/8 - 0/2/4
Piping Liquid Pipe @,in(mm) 3/8"(9.52) 1/4"(6.35) 1/4"(6.35) 1/4"(6.35) 1/4"(6.35)
Connections Gas Pipe @,in(mm) 5/8"(15.88) 1/2"(12.7) 1/2"(12.7) 1/2"(12.7) 1/2"(12.7)
Drain Pipe @,mm VP25 (OD 32,ID 25) VP25 (OD 32,ID 25) VP25 (OD 32,ID 25) VP20 (OD 26,ID 20) VP25 (OD 32,ID 25)
Field Wiring Power Source Wire in2 AWG 16~14 AWG 16~14 AWG 16~14 AWG 16~14 AWG 16~14
Transmission Cable in2 AWG 18/16 AWG 18/16 AWG 18/16 AWG 18/16 AWG 18/16
Refrigerant Type - R410A R410A R410A R410A R410A
Control Method - EEV INCLUDED EEV INCLUDED EEV INCLUDED EEV INCLUDED EEV INCLUDED
Sound Sound pressure High / Low dBA 40/37 34/31 35/31 27/23 26/21
Dimensions Net Weight Ibs 136.68 55.11 68.34 23.14 57.32
Shipping Weight Ibs 158.73 68.34 79.36 29.76 68.34
Net Dimensions (WxHxD) in 47.24x14.17x25.59 33.07x8.03x33.07 35.43x10.23x18.89 38.18x5.31x16.14 35.43x7.83x23.62
Shipping Dimensions (WxHxD) in 58.26x16.53x31.10 35.35x10.82x35.35 46.06x13.38x23.42 45.82x8.34x18.81 44.60x12.99x28.74
Panel Size Panel model - TVEPANPC4NUSET TVEPANPCINUSET
Panel Net Weight Ibs 14.77 6.61
Shipping Weight Ibs 19.62 11.02
Net Dimensions (WxHxD) in 37.40x1.18x37.40 46.45x0.98x18.11
Shipping Dimensions (WxHxD) in 41.02x3.66x41.02 49.56x5.66x21.22




Model 4TVB0009B100NB 4TVWO0007B100NB 4TVX0018B100NB
Power supply @, #,V, Hz 1,2,208-230,60Hz 1,2,208-230,60Hz 1,2,208-230,60Hz
Performance Capacity Cooling kW 2.7842 2.2 5.28
(Nominal) BTUh 9500 7500 18000
Cooling (SHC) kw 1.9929 3.4 4.04
BTU/h 6800 11600 13800
Heating kw 3.0772 2.49 5.86
BTU/h 10500 8500 20000
Power Power Input Cooling 24 37 70
(Nominal) Heating w 24 37 70
Current Input Cooling A 0.17 0.25 0.42
Heating 0.17 0.25 0.42
Fan Motor Type - Turbo Fan Crossflow Fan Sirocco Fan
Output w 65 23 25
Number of unit EA 1 1 1
Air Flow Rate H/M/L (UL) CFM 353.16/300.18/264.87 275.46/240.14/204.83 494.42/459.10/423.79
External Pressure | Min/ Std / Max W.G. - - -
Piping Liquid Pipe @,in(mm) 1/4"(6.35) 1/4"(6.35) 1/4"(6.35)
Connections 7 < Pipe @,in(mm) 1/2(12.7) 1/2(12.7) 1/2(12.7)
Drain Pipe @,mm VP25 (OD 32,ID 25) ID 18 HOSE ID 18 HOSE
Field Wiring Power Source Wire in2 AWG 16~14 AWG 16~14 AWG 16~14
Transmission Cable in2 AWG 18/16 AWG 18/16 AWG 18/16
Refrigerant Type - R410A R410A R410A
Control Method - EEV INCLUDED EEV NOT INCLUDED EEV NOT INCLUDED
Sound Sound pressure | High / Low dBA 34/26 31/27 40/34
Dimensions Net Weight Ibs 26.45 17.63 48.50
Shipping Weight Ibs 30.86 19.84 57.32
Net Dimensions (WxHXxD) in 22.63x9.84x22.63 32.48x11.22x7.44 39.37x25.59x7.87
Shipping Dimensions (WxHxD) in 24.52x11.73x25.70 35.59x13.74x9.92 42.28x28.58x11.57
Panel Size Panel model - TVEPANPCA4SUSET
Panel Net Weight Ibs 5.95
Shipping Weight 9.25

Net Dimensions (WxHxD)

26.37x1.77x26.37

Shipping Dimensions (WxHxD)

28.11x4.17x28.50




4 Controller



5 Total Equipment List

Index Model Qty Remark(Categories) Unit Price Amount
Outdoor unit 4TVR0096B300NB 1| VRF 0 0
4TVEO007B100NB 1 | 1 WAY CASSETTE 0 0
4TVC0009B100NB 1 | 4 WAY CASSETTE 0 0
4TVB0009B100NB 1 | 4 WAY CASSETTE (Mini) 0 0
Indoor unit 4TVD0018B100NB 1 | MSP DUCT 0 0
4TVA0036B100NB 1 | HSP DUCT 0 0
4TVL0007B100NB 1 | SLIM DUCT 0 0
4TVWO0007B100NB 1 | HIGH WALL 0 0
4TVX0018B100NB 1 | CEILING 0 0
4MCUCUY4NCEO000 1 | Mode Change Unit 0 0
AMCUCUY6NCEOQ00 1 | Mode Change Unit 0 0
Piping AEEVEVA32SA000 1 Distributor Kit 0 0
4EEVEVA24SA000 1 | Distributor Kit 0 0
4YDK2512B0138A 1 | Y-Joint 0 0
4YDK2500B0240A 1 | Y-Joint 0 0
TVCTRLTRDHOOUT 3 | WIRELESS REMOTE CONTROLLER 0 0
TVCTRLTWRWE10T 8 | WIRED REMOTE CONTROLLER 0 0
Optional accessories CONDPUMPXVMBO01 1 | DRAIN PUMP 0 0
CONDPUMPXVLB01 1 | DRAIN PUMP 0 0
CONDPUMPXVDBO01 1 | DRAIN PUMP 0 0
1/4"(6.35) 246.56 | ft 0 0
3/8"(9.52) 191.57 | ft 0 0
Ref. Pipe 1/2"(12.70) 246.56 | ft 0 0
5/8"(15.88) 85.01 | ft 0 0
3/4"(19.05) 156.56 | ft 0 0
7/8"(22.22) 106.56 | ft 0 0
Additional Ref. Quantity R410A 19.62 | Ibs 0 0
Total 0




% TRANE

Be advised that the following Trane® unit(s) are installed in violation of Trane Installation, Operation, and Maintenance manual
requirements. Ignoring these installation requirements may result in catastrophic damage to the unit(s) and void factory
warranties. Trane shall have no responsibility of any kind or type for any resulting damage to either the unit(s) and/or property
of the project owner due to improper installation of the unit(s) and/or start-up not performed by Trane or an agent of Trane
specifically authorized to perform start-up and warranty of Trane® products.

Non-Compliance Form

Important: Start-up must be performed by Trane or an agent of Trane specifically authorized to perform start-up and warranty
of Trane® products. This includes pressure testing, evacuation, electrical checks, refrigerant charging, actual start-
up, and operator instruction. A two-week advance notice is required to ensure that the initial start-up is scheduled
as close to the requested date as possible.

Work Order #:

Trane Technician: Office:

Job Name: Date:

Serial #: Model #:

O Installation Non-Compliance Example: Flow switches not installed.
and/or

O Start-up Non-Compliance Example: Required start-up done by others.

Reason for Non-Compliance:

As an authorized agent of

Company (print)

Name (print) Title (print)
do hereby acknowledge the aforementioned deficiencies and accept the responsibility associated with any damage caused by
the above non-compliance. Furthermore, | release Trane of responsibility of any kind or type for any resulting damage to either
the unit and/or project owner due to improper installation of the unit(s) and/or start-up not performed by Trane or an agent of
Trane specifically authorized to perform start-up and warranty of Trane® products.

Signature Date

Trane and the Trane logo are trademarks or registered trademarks of Trane in the United States and other countries.

% TRANE'

Trane optimizes the performance of homes and buildings around the world. A business of Ingersoll Rand, the
leader in creating and sustaining safe, comfortable and energy efficient environments, Trane offers a broad
portfolio of advanced controls and HVAC systems, comprehensive building services, and parts. For more
information, visit www.Trane.com.

Trane has a policy of continuous product and product data improvement and reserves the right to change design and specifications without notice.
© 2012 Trane All rights reserved

PROD-ADFO001-EN 11 Jun 2012 We are committed to using environmentally @
Ingersoll Rand

New conscious print practices that reduce waste.



Appendix-6 VRF Recommended Tool List

Recommended VRF Advantage Tools - these are representative and in no way endorse a
particular model or brand.

1. Tool Kit — mini split tool kits contain most 2. High pressure regulator — pressure testing at
of the tools needed for VRF installation 590psi for 24hrs

3. Flow Meter - nitrogen purge during 4. 45° R-410A Coupler 5/16” Female
brazing purge at 1.76¢f/h) quick coupler x 1/4” Male flare




Appendix-6 VRF Recommended Tool List

5. Torque Wrenches —flare connections

Precision Torque Wrench 60650
full range of ductiess mini-spiit flare nut sizes and torque requireme
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7. Vacuum Pump - High volume pump to
achieve 200 microns “quickly” on the last
step of the triple evacuation.

6. Flaring Block - Eccentric Cone Flare Tool,
3/16" to 3/4" O.D. tubing




Appendix-6 VRF Recommended Tool List

8. Digital Micron Gauge — 9. Wireless Remote
(TVCTRLTRDHOOUT)

10. Trane Technician Utility Tool 11. Inverter Phase Checker
(TUT — TVCTRLTIMO0300)




Appendix-6 VRF Recommended Tool List

11. Team Viewer 10

https://www.teamviewer.com/en/download/previous-versions/

12. Service Manual



VRF Warranty Upgrade Processing Sheet and Checklist

Please include the requested information below to help improve processing time.

Name of Person who Installed System:
Certification Number:
Name of Job:

Sales Order Number(s):

Model Numbers:

Serial Numbers:

VRF Warranty upgrade from standard Trane 12/18 month parts warranty to an
additional 2" through 5" year warranty
Qualifications:
* The system is designed using VRF Select.
* The system is installed by a contractor who has successfully completed an
approved factory training class.
Customer gathers and submits commissioning package containing:
* Final “as built” VRF Select Report
» Commissioning report from Trane’s Technician Utility Tool (TUT)
» Before and after pictures of test gauge for the pressure test and vacuum test.
* Trane VREF Installation Class, Certificate of Completion

Checklist for processing documentation:

[CJ - This Process/Checklist Sheet

[J - Final “as built” VRF Select Report

0O - Commissioning report from Trane’s Technician Utility Tool (TUT)

[J - Before and after pictures of test gauge for the pressure test and vacuum test.

Note: Please attach appropriate information including this checklist and submit to:
vrfwarrantyupdocs@irco.com

Note: If proper documentation is not included warranty will remain as standard



VRF Warranty Upgrade Processing Sheet and Checklist

Visual Examples of requirements:
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- Final “as built” VRF Select Report

TRANE

Project Report

Hame ; Criginal Dasign (bofors installation)
Tel

E-mail
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- Commissioning report from Trane’s Technician Utility Tool (TUT)

ltem Contents
Site Name SpoulSprings 1
Qutdoor Unit Location Roof
Indoor Unit Location Below
Customer Infomation Spout Spnings Elementary
Test Operation Date July 232013
Report ssue Date 71232013
Test Operation Company Lawson Heating and Cooling
Commissioning Engineer John Willis
Engineer Telephone Number
Qutdoor Unit Quantity 1
Indoor Unit Quantity 10
Indoor Units Total Capacity (HF) 920485
Max Pipe Length (m) 260t
Pipe Height 5ft
Additional Refnigerant (Kg) &N
ELCE Capacity (A)
\Wire Specification
Remarks

- Before and after pictures of test gauge for the pressure test and vacuum test.
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% TRANE

Ingersoll Rand (NYSE:IR) advances the quality of life by creating comfortable, sustainable and efficient environments.
Our people and our family of brands—including Club Car®, Ingersoll Rand®, Thermo King® and Trane®—work together
to enhance the quality and comfort of air in homes and buildings; transport and protect food and perishables; and

increase industrial productivity and efficiency. We are a global business committed to a world of sustainable progress
and enduring results. For more information, visit www.ingersollrand.com.

Ingersoll Rand has a policy of continuous product and product data improvement and reserves the right to change design and specifications without notice.

© 2016 Ingersoll Rand All rights reserved
VRF-TRGO04B-EN 15 Aug 2016

We are committed to using environmentally @In erSO” Rand
Supersedes VRF-TRGO04A-EN (10 Dec 2015) conscious print practices that reduce waste. g ©
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