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Audience Question:




Audience Question:

What Is your AC responsibility at
your community?

A. | answer resident questions about AC

B. | perform basic repairs (filter, open vents)
C. | repair/replace units (major repairs)

D. | hire contractors to repair/replace systems
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The Situation:

* Montreal Protocol (Ozone Protection)
— CFC'’s stop production (~1995)

— HCFC's stated as transitional
 Production ends 2020
» Repair with Reclaimed refrigerant till 2030
— HFC’s deemed as replacement

 Retrofit refrigerants used for R-22 Equipment
e R-410A requires new equipment




Avallable R-22

HCFC-22 Allocation Rule

70 ®m Virgin R-22 Alloc

Millions of Pounds

2012 2013 2014 2015 2016 2017 2018 2019 2020

(AHRI)

NATIONAL APARTMENT ASSOCIATION

Education Institute

Source: PhaseOutFacts.org




The Situation:

* Montreal Protocol (Ozone Protection)
— CFC’s stop production (~1995)

— HCFC's stated as transitional
* Production ends 2020
» Repair with Reclaimed refrigerant till 2030

— HFC'’s deemed as replacement
 Retrofit refrigerants used for R-22 Equipment
* R-410A requires new equipment

e Department Of Energy

— Requires energy conservation
e 13 SEER minimum nationwide (2007)
» Regional standards implemented (14 SEER across the south)




DOE Final Rule

e August 15, 2016

* “Aperson cannot install a replacement
condensing unit unless it is certified as part of
a combination that meets the applicable
standard; and

* A person cannot install a condensing unit that
has a certifled combination with a rating that
IS less than the applicable standard.”

10 CFR Parts 429 and 430 Energy Conservation Program:
Enforcement of Regional Standards for Central Air Conditioners: Section 1-2,3 NM




DOE Regions:

Regional Efficiency Standards
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Summary of
Situation:

Due to these regulatory restrictions, there are
no more R-22 condensing units available
and all system installs must meet or exceed
Regional SEER Requirements.




Under Proposal: EPA

(Not Official Yet**)

 EPA currently revising 608
— Re-test or Re-certification not required
— Decrease recordkeeping threshold

— Add focus on Global Warming (Climate Change) Potential
 GWP or CCP new evaluation method for refrigerants _
 Potential acceleration of HCFC scarcity
* Phase out HFC's due to Hydrocarbon limits

— More info at www.epa.gov

Source: EPA Proposal; 40 CFR Part 82 (10/15/2015)



http://www.epa.gov/

Natural
" |Refrigerants

{eg R-T17,
H.'?"'ql
hydrocarbon)

CFCs

{eg CFC-11 In chilfers,
CFC-12 in MAC,
AC, chillers,
R-502 in food faciories
and siorage)

(&g HCFC-22 in chillers,
supermarkets, food
HCFC-123 in chillers }

' /HFCs

(eg HFC-134a in
. domestic,

% chillers, MAC,
R-407C in AC,

. chillers

-1 F-4034 in
SUpermanets
R-<410A in
unitary AC
HFC-32 in
fary AC)

(eg HFC-1234yf
in MAC)

Source: ASHRAE Position Document on Refrigerants and their Responsible Use



Refrigerant Comparison

MARKET DESCRIPTION* FREON 22 M099 | AR22 | NU22B ‘ AR22 |SUVA 40?(1’ AR22 | Suva 410A‘ AR22
ASHRAE NUMEER R-22 R-438A R-422B R-407C R-410A
Manufacturer DuPaont DuPont Icor DuPont DuPont
Cooling Capacity (BTU/min) 395 364 8% 347 429 393 1% 563 23%

[bigger is better)

ampressor

IsCharge

Temperature (F) 194 161 A7% 153 -21% 176 9% 189 -3%
[lower believed to be better]
Lubricant Mineral il Mineral Qil Mineral Qil POE POE

GWP (AR4)
[carbon footprint]

Comments

Baseline

* 8% loss to cooling
capacity,

*12% loss to
cooling capacity,

* Requires POE;

* 43% more cooling
capacity,
* Reguires POE,

* AR 540 Test Conditions, BSF return gas, superheat included in capacity, 45 F Avg. Evaporator, 115 Avg. Condenger, Subcooled liguid to 100F




Same Safety Rating...

| SAME |

“Do not store in direct sunlight or heat above 125° F
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So What?

If a technician Is working with R-22
correctly, they should have no problem
using any other refrigerant on a typical

residential system.

This means on residential systems,
regardless of refrigerant, correct service
procedures are very familiar.
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Audience Question:

What is the ONLY procedural
difference between using a blended
refrigerant (R-438 or R-410A) instead
of R-227

A. Charge by Superheat or Subcool

B. Remove from the tank as a liquid

C. Separate vacuum pump is required

D. PPE is not required NAA
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ANSWER:

A blended refrigerant must leave the tank as a

Note: Using a charging adapter
will make it easier for the
refrigerant to vaporize before
reaching compressor. NAMA




3 Options ™

1.Keep R-22 equipment OEM

2. Use retrofit In R-22 equipment
—Maintain Appropriately f

3. Replace equipment to R-410A
—Install and Maintain Properly s

*** NAA, NAAEI or CAMT do not endorse one option over another mm
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Audience Question:

Which of the following is the MOST
common cause of Air Conditioning
service requests?

A. Air flow Issues
B.Improper refrigerant level
C.Non-Certified technician
D.Mercury filled thermostat




Most Common
AC Problem:
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It's All About Air Flow

o Clear away debris (landscaping, bushes, trash)

e Hose It clean (for severe cases, use coll
cleaner) J,




Alr Flow!

Evaporator Coll (Inside) Condenser (Outside)
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AIR FLOW!

e Air needsto
circulate, even when B ggm=er
doors are closed

 Vents must be open

e Windows closed




EPA and DOE not involved:

e Change the filter
 Verify/establish airflow

e Observe operation

e Open vent registers

e Open room doors

e Check electrical components
o Communicate with resident

o

>
?

) “—

BEFORE CHECKING REFRIGERANT!




HOwW were you
“learned”?

For me:

Blue Hose, Green Jug and a
Fat Pipe....
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Beer cold




Superheat or Subcool

SYSTEM SUPERHEAT
Ambient Condenser  Return Air Temperature (°F Drybulb)

Inlet Temperature

(°F Drybulb)
65 65 70 | 75 | 80 85
100 5 5
05 5 5 5
90 7 12 18
85 5 10 17 20
80 5 12 | 21 26
75 5 10 [ 17 | 25 29
70 5 14 | 20 | 08 32
55 13 10 [ 26 | 32 35
50 17 o5 | 30 | 33 37

Source: ESCO Press System Performance (used with permission).

NOT

“Beer Can Cold”
Temp plus 30
Charge to 70psi
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Audience question:

Which of the following will have the
greatest effect in shortening a
refrigerant system’s lifespan?

A. Charging through the liquid access valve
B. Using analog gauges instead of digital
C. Dirty blower motor squirrel cage

D. Moisture in the system N2\

Education Institute




Most Detrimental to
System:

Molsture
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Here is what it does to a system:

First, it creates "freeze-ups."

Moisture will be picked up by the
refrigerant and be transported through
the refrigerant lines in a fine mist
which forms ice crystals at the point of
expansion (piston, or TXV).
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MOISTURE REFRIGERANT ACID

H:0 + Fluorine = Hydrofluoric Acid
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Moisture Removal

e Vacuum system before any refrigerant is added
— At installation

— After major repair

e Deep vacuum turns
liquid to vapor for
removal

*NEEDS?




Needs:

e Fresh oll in the vacuum pump:
— Carrier: “Replace oil every 10 hours of service”
— Common practice: “Replace oll after every use”
— Appion: “Replace early and often”

AS OIL IS USED, IT IS

LESS EFFECTIVE.




Refrigerant Ol

Before During/After




Needs:

e Fresh oll in the vacuum pump:
— Carrier: “Replace oil every 10 hours of service”
— Common practice: “Replace oll after every use”
— Appion: “Replace early and often”

AS OIL IS USED, IT IS

LESS EFFECTIVE.

Use Micron gauge to determine when replacement
s needed ( <50microns = good oil ) NAA
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Needs:

* Micron Gauge:

— Manifold gauges are just NOT
accurate enough.




Solling Point
ot Water

Microns —
absolute pressure
(.001 millimeters

of mercury)

Vacuum
(inches of
mercury
below ATM)

Boiling point
of water mn
degrees
I'ahrenheit)

760000
500000
200000
100000

0
10.24
22.05

25.98

212
192

152

pat g )

125

50000
30000
20000
15000

27.95 Gty | ()

28.74

29.13 < —t—)

29.33

10000
8000
4000
2000

29.53
29.69
29.76
29.84

1000
500
300
200

29.88
29.90
2991
29.91

150

100

50
0

29.92
2992
2992
29.921

(25,000 microns = 1" Hg)




Is 29 Inches
of mercury
even
displayed
on the
gauge???




The Biggest
Need?

According to manufacturers and maintenance technicians across the country....




TIME!
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TIME

Source: Carrier
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For Action:

Be aware of regulatory changes as they occur
— EPA
— DOE

Review choices for refrigerant repair

— Maintain current equipment (R-22 or Retrofits)
— Change full system to R-410A

Start repairs with simple diagnosis

— Filter

— Air Flow

Maintain current equipment correctly for long life.
— Install refrigerant correctly (Superheat-Subcool)
— Completely evacuate moisture NAA
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Paul Rhodes

prhodes@naahq.org
@maintmanpaul

CAMT /=

CERTIFICATE FOR APARTMENT @ N ’3I

MAINTENANCE TECHNICIANS === NATIONAL APARTMENT ASSOCIATION
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