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The growing number of 
accidents involving the carriage, 
servicing and fitting of highly 
flammable gases has stirred some 
governments into action.

The banning of hydrocarbon 
refrigerant in all vehicles in 
Singapore is perhaps the most 
dramatic of the responses, but 
other jurisdictions are growing 
concerned about the explosions 
which, in recent times, have 
killed two tradesmen in Australia.

Some VASA officials believe the 
time is fast approaching when 
any tradesperson carrying any 
kind of highly flammable gas will 
have to house the cylinders in 
dedicated and labelled cylinder 
storage compartments. The 
compartment would need to be 
ventilated to outside atmosphere 
and sealed from the inside of the 
vehicle.

In fact, this is one of the 
recommendations contained in 
the latest safety alert issued by 
the Queensland Government’s 
Petroleum and Gas Inspectorate 
in the past month.

Their warning is simple: 
flammable gas even in small 
quantities can give rise to a 
devastating explosion in the 
confined spaces of a vehicle. 

The alert also reiterates that the 
use of hydrocarbon refrigerants 
is regulated in Queensland, and 
no repair or servicing of air 
conditioning systems can be 
carried out unless authorised by 
the government’s inspectorate.  

continued next page

Authorities issue 
warnings on transport 
of flammables

VASA members will be 
treated to a unique multi-level 
training program covering air 
conditioning, auto electrical and 
business development in Geelong 
this June.

The feature of the weekend will 
be the location – a normally top 
secret facility at the Advanced 
Centre for Automotive Research 
and Testing (ACART) at the Ford 
Australia proving ground, just 
outside Geelong.

Two training modules will 
be held at the ACART 
environmental wind tunnel 
testing facility, and another two 
at the convention hotel, the Four 
Seasons Sheraton on the Geelong 
CBD waterfront.

Because of the security situation 
at the ACART facility, numbers 
will be strictly limited to 100 
actual delegates. 

Only VASA members will be 
allowed to register. Any outsider 
who wishes to register will need 
to become a VASA member first, 
which means they must meet the 
entry qualifications.

The selected trainers, Grant 
Hand, Jack Stepanian and Geoff 
Mutton will be briefed by the 
VASA board to deliver a two-
phase course to cover the basics 
of air conditioning, electronics 
and business development, 
followed by an advanced course.

The board will decide on 
registration fees at its meeting in 
early February.

The Wire & Gas logo for 2012 reflects the atmosphere of the 
ACART environmental wind tunnel testing facility, with its banks of 
overhead heating lamps which help create temperatures up to +55 
degrees Celsius. Delegates will see lots of lights and plenty of action. 
No actual testing will be going on during the Wire & Gas weekend 
because of security and space issues, but test vehicles will be on 
show and delegates will be taken on a tour of the wind tunnel and 
associated facilities including the soak chambers.

VASA members will enjoy this rare privilege to inspect the Advanced 
Centre for Automotive Research and Testing (ACART) wind 
tunnel and also view test vehicles specially wired up with banks 
of sensors.  The facility, a collaborative venture between the Ford 
Motor Company of Australia and the University of Melbourne, with 
funding assistance from the Victorian Government, is used by Ford 
and outside corporates and institutions for testing a wide range of 
vehicle components and innovations. 

The use of the ACART facility for the Wire & Gas training event is 
the result of a long collaboration between VASA and Ford’s Steve 
Pohlner.  He sees exposure of the facility to VASA members as 
essential to a technician’s understanding of the reasons for many 
design decisions of the modern vehicle.

Ford turns on  
hi-tech venue 
for VASA’s  
Wire & Gas

Ford’s product development manager Steve 
Pohlner in one of the control rooms at the 
ACART facility, with VASA director Jeff Smit



The Queensland alert noted that 
two tradespersons were recently 
killed in Melbourne and Darwin 
as the result of a gas explosion 
in their parked vehicles. In both 
cases a gas cylinder was being 
stored and transported inside the 
vehicle. Similar incidents have 
occurred in Queensland.

“Acetylene, LP gas, hydrocarbon 
refrigerant cylinders and 
propane/butane throwaway style
canisters can store sufficient 
energy within them that, if 
released into the vehicle and 
ignited, will harm anyone in 
close proximity and potentially
destroy the vehicle and nearby 
property,” the alert stated.

“Investigations have shown, in 
the majority of these incidents, 
the gas had leaked from the
cylinder overnight through an 
open valve or via a worn hose or 
damaged piece of heating
equipment left permanently 
connected to the cylinder. 

“Typically, ignition has occurred 
when the owner has proceeded 
to open the door either directly 
or indirectly via a remote button 
which has energised an interior 
light or activated a door locking 
solenoid.”

Queensland regulations specify 
a maximum combined limit 
in cylinders of 50 litres water 
capacity.

Since December 2007, it has 
been illegal to transport LPG 
cylinders (max of two) inside 
enclosed vehicles without
placing a plug in their outlet.

The alert adds, “The use of 
hydrocarbon refrigerants is 
regulated in Queensland. Do not 
repair or service air conditioning 
systems using hydrocarbon 
refrigerants unless authorised by 
this department.”

In its list of recommendations, 
the alert says, “Gas cylinders 
being transported in enclosed 
vehicles must be stored in a 
dedicated, labelled cylinder 
storage compartment. The 
compartment must be ventilated 
to outside atmosphere and sealed 

from the inside of their vehicle.

“Regardless, in all circumstances, 
cylinders, whether inside or 
outside the vehicle, must be 
adequately restrained in
an upright position, preferably in 
custom made racks or restraints 
to eliminate or minimise risk to 
the greater practicable extent.

“Remove pressure regulators and 
other attachments (torches) from 
the cylinder valve outlet when in 
storage.”

The advice is to turn off cylinder 
valves and plug valve outlets 
when stored (if possible).

Also, never leave any gas 
cylinders in enclosed vehicles 
for long periods. Remove and 
place them in a cool, dry well 
ventilated secure place.

Just on Christmas Eve 2011, the 
Northern Territory WorkSafe 
also issued an alert to highlight 
the risks involved in transporting 
flammable gases and gases under
pressure in an enclosed load 
space. 

“Employers have a duty of care 
to ensure that workers and others 
aren’t exposed to risks arising 
from that work,” the alert said.

It should be noted that employers 
must, in a systematic way, 
identify hazards, assess the risk 
and put in place control
mechanisms.

Control measures are to be 
implemented which, as far as 
reasonably practicable, eliminate 
or minimise the risks.

Elimination of the risk may entail 
removal of flammable gas bottles 
from enclosed vehicles.

All state and territory worksafe 
jurisdictions have regulations 
in place which technicians 
should review before handling 
flammable materials.

This story highlights only the 
most recent hazard alerts. Others 
have been issued in most states 
over recent years.

Warnings on 
transport of  flammables

continued from front page
the WHAT, WHEN, HOW and WHY 

of wire & gas 2012
• A registration form and accommodation reservation form at 

the convention hotel will be sent by mail to all VASA members 
before the end of February 2012.

• Registration spaces are strictly limited to 100 actual delegates 
(this does not include partners, trainers, and mini-trade show 
exhibitors), so be quick.  Spaces at the ACART facility are 
restricted to 25 people at each of four sessions.

• Travel to the ACART facility will be by coach from the 
convention hotel and this cost is included in your registration 
price.

• Because of these space restrictions, partners of delegates cannot 
be accommodated at the ACART facility.  A partners program 
will be available for Geelong shopping and sight seeing. If your 
partner intends to accompany you to any training session, the 
partner must register as a full-paying delegate.

• Geelong’s airport is at Avalon just a short distance from Geelong 
CBD. Note that flights to Avalon are limited, but there are land 
connections from Tullamarine to Avalon and these will be 
advised in plenty of time.

• Monday, 11 June is a public holiday in most states, and there is 
no official convention activity.

Above: 
The ACART wind tunnel 
view from inside the 
tunnel ‘mouth’ 

Right:
Sophisticated robotics 
with sensors mounted 
to replicate the human 
senses. 

The Four Seasons Sheraton on the Geelong waterfront

continued from front page



The president wants a word

As this edition of Hot Air arrives 
on your desk, we are now well and 
truly into 2012 and also deep into 
summer. 

Each new year also brings new 
year’s resolutions which, if yours 
are like most, have either been a 
success for you by now or they are 
all but forgotten and cast into the 
too hard basket. 

Resolutions are important as 
they encourage us to make a 
commitment to a goal which is 
important to us at the time. 

We should all continually set 
and reset goals for ourselves in 
all areas of our lives; business, 
financial, personal, family, 
health and fitness and personal 
development. 

The goals we set enable us to 
determine a positive direction for 
the future, and should be set for 
the short and long term. 

Avoid the trap of ‘going with the 
flow’ but instead set your path 
with solid determination which 
will sometimes mean you will go 
against the flow, but at least it’s 
your direction. 

By setting goals and a plan of 
action around them, and of course 
following through, we should find 
ourselves making better use of our 
available time and therefore able 
to be more productive. 

It is important that we set goals 
across all areas of our lives to 
ensure we maintain a balanced 
lifestyle. 

There is little point working 
excessively long hours to create 
a healthy bank balance if we are 

neglecting our health and family. 
So if you haven’t set goals for the 
next three, six or twelve months 
and beyond, make it a priority.

A great goal to start with is to set 
the date and destination for your 
next holiday. A holiday is always 
a fantastic reward to follow a long 
and hot summer of hard work.

By the way, how is the busy air 
conditioning season going for 
you? I hope you are all able to 
capitalise on the opportunities that 
come knocking on your doors and 
ringing your phones. 

There are many old adages which 
spring to mind. You know the ones 
– Make hay while the sun shines, 
Strike while the iron is hot. 
You cannot lament the ones that 
get away, but far better to figure 
out how to turn each enquiry 
into a paying job and a long term 
customer. 

Remember the enquiry is a 
potential customer. They want 
someone to fix their problem so 
why not make sure it is you. 

And if you can’t handle it, because 
of lack of time, manpower or it’s 
not the type of vehicle you work 
on, then use your network and 
sub-contract the job. Forward the 
customer on to another VASA 
member.

It will be appreciated by the 
customer and your fellow VASA 
member. 

Thanks for your time and I will let 
you get back to it.

Ian Stangroome

New year 
resolutions VASA thanks Ward Atkinson 

and  Bill Hill, Co-chairs of the 
SAE Interior Climate Control 

Standards Committee on
Refrigerants for Mobile Air 

Conditioning Systems USA, for 
this specially prepared summary.

As interest has increased in using 
lower global warming potential 
(GWP) refrigerants, the industry 
has spent considerable time and 
effort in establishing engineering 
requirements that meet this 
demand and provide safety for 
the consumer. 

After several years of extensive 
SAE cooperative research, 
engineering evaluations and 
testing, vehicle manufacturers 
have decided that future mobile 
a/c systems will use a mildly 
flammable, low GWP refrigerant, 
R-1234yf (HFO-1234yf).  

These efforts involved 
extensive investigation into the 
flammability of this refrigerant 
and a comprehensive assessment 
of the risk involved in using it.

The SAE International Interior 
Climate Control Standards 
Committee members, 
including international 
vehicle manufacturers, system 
component and equipment 
suppliers, all cooperated in the 
research.

It should be brought into 
perspective that natural 
hydrocarbon refrigerant used in 
a direct expansion MAC system 
has certain consumer safety and 
potential liability issues that must 
be considered. 

The information in the chart (next 
page) compares flammability of 
several chemicals. 

Of specific note is that R-152a 
and hydrocarbons are in the 
higher flammable group. 

Both SAE Standards and the 
US Environmental Protection 
Agency (EPA) require that 
R-152a cannot be used in a direct 
expansion MAC system and can 
only be applied in a secondary 

loop MAC system.  

SAE engineering standards have 
been established for evaluating 
the use of any refrigerant in a 
MAC system, covering the safety 
issue for both the consumer and 
the service technician regarding 
toxicity and flammability. 

To provide MAC system design 
guidance there are many SAE 
International Standards. Those 
listed below are some of the basic 
SAE standards required when 
considering any refrigerant for 
MAC systems. 

SAE International 
Standards
• J2772 Measurement of 
Passenger Compartment 
Refrigerant Concentrations 
under system refrigerant 
leakage conditions 

o  This standard was 
developed to provide 
a standard method for 
measuring refrigerant 
concentration in a motor 
vehicle. This is needed to 
provide consistent inputs 
to any risk assessment that 
is done on new refrigerants 
being developed for mobile 
air conditioning.

• J2773 Standard for 
Refrigerant Risk Analysis 
for Mobile Air Conditioning 
Systems 

o  This standard is necessary 
due to introduction of new 
alternative refrigerants for 
mobile air conditioning. New 
requirements for the proper 
handling of these refrigerants 
are required.
o  The potential impact 
of unintended refrigerant 
discharges resulting in high 
refrigerant concentrations 
shall be investigated and 
considered. All reasonable 
hazards affecting persons 
inside the vehicle and in 
the close proximity of the 
vehicle, as well as the effects 
of long-term exposure shall be 
considered. Possible failure 
scenarios and safety targets 
shall also be considered.

• J2842 R-1234yf and 
R744 Design Criteria and 
Certification for OEM Mobile 
Air Conditioning Evaporator 
and Service Replacements 

o  This standard provides 
a testing and certification 
framework for an 
evaporator used in the 

passenger compartment of 
vehicles, as part of a MAC 
system. It is intended to 
appropriately minimise 
potential risks to persons, 
during normal use or 
service of a MAC system 
using R-744 or R-1234yf 
refrigerants.

MACS technical experts add 
perspective – and some facts –

to the flammability question  

Continued next page



Singapore bans HC refrigerants from 
vehicle air-conditioning systems

The Singapore Civil Defence 
Force has issued an international 
directive banning the use of 
flammable refrigerants in motor 
vehicle air conditioning systems 
from 1 April 2012.

A number of Singaporean 
agencies have been investigating 
hydrocarbon refrigerants since 
September 2009.

The Civil Defence Force 
spokesman, Captain Jason Zhou, 
said the multi-agency task force 
undertook a total holistic review 
on the use of hydrocarbon (HC) 
refrigerants across various 
applications.

“While we recognise that HC 
refrigerants have an edge over 
many refrigerants in terms 
of their environment impact, 
the main consideration is that 
HC refrigerant is extremely 
flammable and would pose a 
potential safety hazard to 
users and occupants. These are 
additional risks which can be 
avoided if safer alternative

refrigerants or other refrigerant 
blends are used,” he said in the 
official announcement.

“The working group had 
reviewed the use of HC 
refrigerants carefully over 
the past months and had also 
engaged the relevant agencies 
and industry stakeholders such 
as the Motor Traders Association 
for feedbacks during the review. 

“We regret to inform that the use 
of HC refrigerants in vehicle 
air-conditioning systems shall 
be disallowed. We have not 
come to this conclusion lightly 
as we understand the potential 
ramifications to the industry and 
users. 

“Notwithstanding the restriction 
on certain applications, we would 
continue to monitor the market 

for emerging alternatives to HC 
refrigerants that could better 
address the safety, environmental 
and economic concerns.

“This circular serves to inform all 
concerned parties that the policy 
to restrict and regulate the use of 
HC refrigerants in vehicle air-
conditioning systems shall take 
effect from 1 April 2012. 

“These vehicles include all type 
of road transport such as motor 
cars, vans, lorries, buses and 
trains.

“Please assist to convey the 
contents of this circular to the 
parties concerned,” Captain 
Zhou’s statement added.

Other applications under review 
include domestic refrigerator, 
air-conditioning systems, 
commercial refrigeration 
systems and industrial process 
refrigeration systems.

While we recognise that HC refrigerants have 
an edge over many refrigerants in terms of their 
environment impact, the main consideration is 
that HC refrigerant is extremely flammable and 
would pose a potential safety hazard to users 
and occupants.

File image of a US 
experiment with a 

hydrocarbon charge 
released into a cabin 

of a vehicle and 
ignited with a spark.

Continued from previous page

In addition to these standards, 
there are others that are specific 
to the refrigerants for leak 
detection and service.  

Should a hydrocarbon refrigerant 
be used in MAC systems, all of 
these standards are needed to 
protect the consumer and the 
service technician. 

No one has approached the 
SAE Interior Climate Control 
Standards Committee to 
develop standards covering 
the use of hydrocarbon 
refrigerants in MAC systems.

VASA’s founding president Mark 
Mitchell remarked that the last 
paragraph of this hydrocarbon 
summary highlights the failure 
of the hydrocarbon industry 
to produce a properly drafted 
proposal to seek approval for 
their products at an engineering 
level.

“For the past 25 years I have 
been debating this issue within 
our industry and the HC

manufacturers have never 
presented a formal proposal. I 
have, over the years, when I was 
VASA president as well 

as a compressor manufacturer, 
invited proper proposals and the 
invitations were ignored. Instead, 
any debate for the case 

for hydrocarbon as a refrigerant 
relies on anecdotal data, emotion 
and politics.”



VASA Technical Bulletin
Category: ELECTRICAL
Volume 1 Bulletin 4

ELECTRICAL – the principles of electricity

Every issue of Hot Air will revisit the RTP, 
in the order in which it was first delivered 
to members a decade ago. The technical 
information is as relevant now as it ever was.  
Members will find it a great resource for 
younger technicians, or those venturing into 
electrics and vehicle climate control repairs.

By interpreting
the information

contained in this and 
subsequent bulletins

technicians will
gain a greater
appreciation of 

the decisions by Ford 
and other manufacturers 

who have introduced 
advanced fan control 
systems, and how the 

various systems operate.

EF/EL FALCON FAN WIRING
This bulletin will help technicians understand the EF/EL Falcon fan circuits. It will cover the principles of 
switching but does not include dual speed motors such as the 120/160W motors of three-and four-brush  
design. These will be addressed separately and an understanding of dual speed motor principles is not 
essential for this circuitry.

EF/EL switching – a basic introduction to the system

The operation of both systems is controlled by the 
powertrain control module (PCM) – formerly the engine 
control module (ECM) or the main computer, and is part 
of the total electronic management system of the vehicle 
of which the air conditioner is only one component.

Late model systems may include fans switched by either 
the PCM or the body control module (BCM) with serial 
data/bus communication central to the system operation. 

EF fan operation

All vehicle manufacturers are extremely reluctant to allow or endorse modifications to their 
systems, and  understandably so. Some wiring circuit modifications which were circulated 
Australia wide took out of circuit the normal fan switching strategies which protect against 
engine overheat and which automatically engage the fans in adaptive strategies (limp 
home) mode.

When modifying modern electronically controlled systems extreme caution must be 
exercised to guard against any loss of ‘normal switching’ which could damage sensitive 
electronics and inadvertently set fault codes through the tripping of watch-dog circuits.

The EF and EL are different systems.

EF models use one single speed fan (right hand) and one dual speed fan (left hand) controlled by four relays 
located behind the left hand headlight (near the air cleaner).

EL models use two single speed fans controlled by three relays (in the same location).

The pic (left) shows the relay
bank of an EL with three relays

controlling two single speed fans. 

EF models use four relays controlling 
one single speed and one dual speed fan.

The PCM will switch the relays according to the logic map which follows, dependent upon:

· engine operating conditions (such as over temperature)
· air conditioner on/off
· blower speed selected (high or low fan speeds).

Note: Basic switching guidelines only are shown here. The total logic control for fan switching is also 
dependent on other inputs into the PCM for engine protection and adaptive strategies.



As a part of the 
self test facility

incorporated into
the vehicle

electronic system,
there are dedicated
tests for checking

the operation of the
fans (in the modes
shown on the table

opposite). 

Refer to
the engine

management
section of the

relevant workshop
manual for details

of this testing.
PMC control logic
The PCM controls fan speeds as a part of its total 
management program.

One critical input is terminal 86 (L6) or 44 (V8). 
This input ‘tells’ the PCM the blower motor speed 
and will only allow low speed of the condenser/
radiator fans when lower blower fan speeds are 
selected (or below fan speed 5 on electronic climate 
control systems).

High fan speeds will still be engaged if the PCM 
receives a high engine coolant temperature signal 
(via an engine coolant temperature sensor input 
into the PCM) even if low blower fan speeds are 
selected (as part of the logic of the PCM).

Basic control is achieved by 
switching terminals 17 (y/r), 42 
(dk blue), 46 (dk blue/w) and pin 
68 (dk blue).

Basic control is as follows:
· pin 42 is grounded with a/c on    
  - blower on any speed. This
  will energise relay 2 to supply  
  power to M2
· pin 17 will only be grounded  
  to provide high speed for M2
  (dual speed motor) [1900 to     
  2300 r/min]
· pin 46 and pin 68 control 
relays 3 and 4 for series/parallel
switching of the fans to do the 
basic high/low speed switching. 
These are the main terminals of 
discussion.

For the fans to operate on low 
speed pin 46 will be grounded 
to pull relay 4 contacts open 

(normally closed relay). With 
relay 4 open there is no path to
earth for M2 other than through 
relay 3 and M1.

Pin 68 is not grounded by the 
PCM on low speed, therefore 
relay 3 is not energised. This 
allows the M2 to M1 circuit to be 
completed.

With the two motors connected in 
series, both operate on low speed 
with a voltage drop of 6 volts 
across each motor (presuming the 
motors are of equal resistance). 
Current flow in the circuit is 
limited by the resistance of both 
motors.

High speed switching is achieved 
by open circuiting pin 46 (dk 
blue/white trace) of relay 4 to de-
energise relay 4. This provides a 

direct ground for M2 (high speed 
for M2).

At the same time

Pin 68 is grounded by the control 
unit to give M1 a ‘new’ supply. 
With M1 being directly grounded 
high speed is achieved for M1.

Strictly, M2 is a three speed 
motor in operation.

• 1st speed is in series 
switched mode

• 2nd speed is the parallel 
switched mode (the 
condition explained here)

• 3rd speed is achieved by 
the PCM grounding pin 17. 
This provides an additional 
supply to M2 to raise its 
speed from 1900 to 2300  
r/min.

In modifying this circuit (at the 
technician’s discretion) pin 17 is 
normally not changed unless the 
vehicle is operating in extreme 
conditions of temperature and/or 
humidity. Our tests have shown 
1900 r/min (pin 17 not grounded) 
is adequate for all but extreme 
conditions.

PCM

10  a/c ‘on’ signal

86  fan speed input

41  a/c switch input

93  control logic input

Terminal 93 is from the logic circuit 
in the air conditioning switch as-
sembly

This diagram shows the
basic a/c inputs

into the PCM that
control fan speeds.

The control switching 
is a result of these inputs, 
particularly terminal 86 – 

blower motor speed. 

High condenser fan speed
is only achieved on higher 
blower speeds (ECT signal
can override this control).

Control switching

The operation of dual
speed motors is

readily controlled by
switching circuitry

in the PCM. 

Therefore they are
becoming common

place in modern
systems, even

though they were
dropped in EL
models. This is

somewhat against
normal trends.



In the next issue 
of Hot Air, the RTP 
will continue, with 

EL Falcon 
switching.

All RTP bulletins 
can be accessed 

by members online by 
logging on to

www.vasa.org.au

If any circuit is modified, the original 
operational strategies must be maintained. 

Therefore, on modifying the above circuit to
gain high speed, the principal two circuits that 
require modification are pins 46 and 68 (relay 
3 and relay 4).

Pin 46 will require open circuiting to ensure 
relay 4 remains closed and pin 68 (relay 3) 
requires grounding to provide a supply for 
M1.

This will require the use of two relays 
activated by a/c (such as the clutch circuit)
or by switching through a medium pressure 
switch (maybe ‘centre’ switch mode of a 
trinary switch).

Number 3 relay must be energised by 
grounding pin 68 (in parallel with the
PCM switching). 

A ‘normal’ relay (n/open) taken off the dark 
blue wire of relay 3 will provide a ground 

when the air conditioner is activated or
pressures build to the medium pressure switch 
setting.

Relay 4 (pin 46) must be open circuited via a 
normally closed or changeover relay. 

Activation of the relay is once again done by 
a/c switch or medium pressure switch.

Modifying the circuit

EF FAN CIRCUITS

Module direct ground will 
provide direct B+ supply for M1 
(high speed).

Summary – EF Falcon
2 speed on fan 1 (M1) (via series 
parallel switching)
3 speed on fan 2 (M2) (via series 
parallel switching plus dual speed 
motor)

4 fan relays 
No. 1 = n/open
No. 2 = n/open
No. 3 = changeover
No. 4 = n/closed

To get high fan speed:

No. 1 relay

• Closed - y/r into control unit 
must be grounded

• This is only essential if it 
is necessary to give 2300 
+ 2300 r/min - if y/r is not 
energised we get 2300 + 
1900

• This is normally enough

No. 2 relay

• Closed. This is done by 
control unit in all modes 
anyway

• Air conditioner function of 
ECU

• Do not change

No. 3 relay
• Must be energised to c/o 

position (87a to 87) to give 
M1 direct supply – ground 
dark blue at ECU (careful, 
there are two dark blue 
wires) (C228) Grounding 
via relay a/c activated

No. 4 relay

• Must not energise
• Open circuit at relay or ECU
• (dark blue/white trace)

Recommendations for 
modification at technician’s 
discretion

• Open circuit dark blue/white 
trace via a/c activated relay 
or trinary switch

• Ground circuit 228 (pin no. 
unknown) via a/c activated 
relay or trinary switch. Dark 
blue at ECU/relay via a/c 
activated relay or trinary 
switch.

• Optional ground of y/red 
(circuit 752) – not essential 
modification.



Follow this simple logon procedure 
to www.vasa.org.au

1. On the front page of the site, 
there are two links, one in the top 
navigation bar and the other on the 
left hand navigation links. Click on 
one of the links.

2. Type your member number in the 
first box. In the password box type, 
in lower case, the first four letters of 
the suburb in which your membership 
has been listed.

If that doesn’t work, please check 
your membership number and suburb 
and try again. Accuracy is essential. 
After five password attempts the site 
will lock you out, and you will need 
to wait 10 minutes before trying 
again.

Members web access 
Services

See Automotove Training Solutions 
chief trainer Grant Hand at his best 
on this air conditioning servicing DVD 
that comes with a 24-page workbook. 
VASA member price is $40.

To order your copy, email  
secretary@vasa.org.au 
with your name, membership number 
and phone number and we will post 
it to you immediately along with your 
invoice. 

One of the big benefits of being 
a VASA member is that you 
receive a free copy of the TaT 
magazine, and with it free access 
to the TaT assist service.

This is a web-only service, so to 
access technical help, members 
must go to www.tat.net.au and 
log in, using the form which will 
be generated when you click this 
link on the left of your screen.
If this is your first sign-in Click 
Here and enter the same email 
you gave with your subscription 
to generate your login details.

In your case, as a VASA member, 
your email is already installed in 
the TaT system, so if it matches, 
you will be provided with your 
own password for all future 
visits.

When you access the TaT assist 
form, you must fill in as much 
detail as possible to give the 
experts enough information to 
consider your problem.

VASA members can also 
access a growing database of 
vehicle faults and solutions in 
the members’ pages of the TaT 
website.

Hot Air is published every two months, and is posted to 
financial members of VASA, along with the current issue 

of the TaT magazine.

This newsletter contains information which will help 
you become a more productive technician. You are 

encouraged to leave past issues in your waiting room, so 
that your customers can see that you are a member of a 

professional repair network.

The Automotive 
Air-conditioning, 

Electrical and 
Cooling Technicians

of Australasia

www.vasa.org.au

The VASA mission
Through honesty, 

professional integrity

 and application of superior 

technical knowledge, 

to provide every customer 

with an exemplary 

experience  which will 

encourage long term loyalty 

to the VASA brand.

Customer Code of Service 

1.  The customer will be treated with respect. 

2.  Dealings with the customer will reflect a high quality of service  and a 
professional image of a knowledgeable network of technicians. 

3.  Every vehicle will be diagnosed and repaired in full consultation with the customer. 

4.  The aim is to get the vehicle safely back on the road as soon as possible, regardless of any 
outstanding issues or challenges relating to earlier repair, warranty disputes or incorrect 
diagnosis. 

5.  Warranty is not the customer’s problem – such issues will be resolved amicably and 
professionally between the Service Centre and its suppliers, without compromising the 
customer in any way. 

6.  Following the preliminary inspection by the technician, the customer will be given an estimate 
of the cost of the necessary repair, an outline of the work and parts required. Replacement 
parts, with costs if available, will be listed separately to the service charges. 

7.  The customer will be advised, preferably in writing, whether the estimate is subject to further 
diagnostic tests, or whether the quotation is final.   

8.  Where a complex diagnosis is required, the customer will be advised of any charges for 
diagnostic tests and a written report.   

9.  If additional repairs are found to be necessary, the cost of which would exceed the amount 
quoted or estimated, the customer will be contacted to explain what is required and to seek 
authorisation for any additional costs before any further work proceeds.  

10.  Full details of all work carried out will be listed on invoices along with the corresponding 
charges for labour, spare parts and materials. 

11.  All parts replaced will be available for inspection by the customer, where practicable, and an 
explanation of why the parts have failed will be offered.  

12.  Services or repairs will be guaranteed against any failure due to defective recommended parts 
or faulty workmanship.  

13.  Any dispute between the Service Centre and the customer will be resolved quickly and 
amicably. 

1.  Members of VASA Service Centres will engage in sufficient training, 
education or skills development to enable them to keep pace with the 
technologies required to repair modern vehicles. 

2.  Members are responsible for upholding the professional integrity 
and work ethics of the VASA network and the automotive industry, 
and will avoid any conduct that may bring discredit to VASA and its 

members. 

3.  Members will act with honesty, fairness and professional courtesy in all 
dealings with the public, other VASA members and fellow technicians.  

4.  Members will apply best work practices as set out in relevant technical 
resources and Codes of Practice and will promote the use of approved and 

recommended parts, equipment and consumables in all repairs and maintenance. 

5.  Members will endeavour to educate the public on the long-term value of using approved 
replacement parts. Where a customer decides on a lower-quality parts option, the Service 
Centre will note on the final invoice that non-recommended parts have been nominated by 
the customer, therefore the Service Centre will accept no liability for any failure of parts or 
subsequent damage to vehicle systems. 

6.  Members will discharge their responsibility to their employees by observing all laws and 
collective and individual employment contracts or agreements, and by providing technical 
training, support and instruction to enable them to be productive and efficient employees 
capable of contributing positively to the welfare of the business.  

7.  Members will provide adequate working conditions, equipment and facilities, and ensure 
proper supervision of all safety standards and work practices. 

8.  Members reserve the right to refuse to undertake any repair that is beyond the Service Centre’s 
equipment capacity or staff expertise. This right also extends to any situation where the 
customer insists on a part-repair that, in the member’s opinion, will put other components 
or systems at risk of failure. The member will fully inform the customer why such refusal is 
necessary. 

9.  Members will take the time to educate customers on the need for proper maintenance of 
specific vehicle systems and make available relevant brochures or cutaway parts to promote a 
better understanding of the need for scheduled maintenance. 

10.  Members will take responsibility for their own workshop practices and be prepared to 
guarantee that their practices, and the parts or equipment they fit in any repair, will provide 
trouble free operation when used in accordance with manufacturer’s specifications. 

11.  Members will adopt open and readily understood warranty practices as an integral part of their 
business operations 

12.  Members will refrain from criticising the actions of fellow members, and vow to strengthen the 
network through sharing of technical information and skills and offering assistance to fellow 
members when required.  

13.  Members will be environmentally responsible, ensuring compliance with environmental and 
energy efficiency guidelines or regulations. 

Issued by the Board of Directors of VASA May 2010
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The VASA mission
To offer the motoring public 

a professional network

of technicians and Service 

Centres committed to 

industry best practice. 

To ensure the future viability

of the VASA network through 

continuing education and 

training of all staff, at all 

levels within every business.  

The VASA Service Centre

The VASA Code of Service, circulated to all members 
during April and May 2011, is a valuable marketing tool for 
workshops.

The codes, one covering the interaction with the customer, 
and the other covering workshop staff ethics can be displayed 
individually, or as a set.  

VASA recommends that members frame the codes and display 

New Code of Service for your workshop

The VASA website has been 
revamped with new ways to 
find members as well as new 
features including a member 
competition to win an iPad.
www.vasa.org.au
• All 51 bulletins of the 

VASA RTP bible on vehicle 
air conditioning

• MACS Worldwide service 
bulletins from Feb 2005

• Hot Air newsletters back 
to May 2005

• Anual reports

RTP
The RTP (Registered 

Technicians Program) was a 
big hit when first written by 

VASA,  and is still considered 
the bible of air conditioning 

practice.

Members are encouraged to 
use this valuable resource 
for staff refresher courses, 
and for ready reference on 
a range of air conditioning 

issues.

The entire set of RTP 
bulletins can be found in the 
members’ area of the VASA 

website www.vasa.org.au

Hot Air is reproducing the 
RTP in its entirety and in a 

new, dressed-up format. 

So far, we have covered the 
whole  of  Electrical 

Volume 1, Bulletin 1 – 3.
In this issue, we continue

Electrical Volume 1, 
Bulletin 4  which covers EF 

Falcon fan wiring.

In the next issue we move 
on to Electrical Volume 
1, Electrical Bulletin 4, 
covering EL Falcon fan 

wiring.  VASA is proud to be affiliated 
with MACS Worldwide


