Phoenix Master Class: Desert Service

MODULE M41

A note on this module before anything else. Every other module in this course keeps regional content
quarantined inside PHOENIX FIELD NOTE callouts so the curriculum can travel to any market. This module is
the deliberate exception: it IS the regional module. Phoenix and desert-climate service is the body of the text,
not a callout. When this course is white-labeled for another market, this is the module that swaps wholesale for
that market's equivalent: a Gulf Coast humidity and hurricane module, a Upper Midwest deep-cold module,
whatever the local physics demands. Company-specific content still lives only in IB STANDARD callouts, same as

everywhere else in the course.

The scene: It is 3:40 PM on July 17th. The bank sign you passed said 116. Your gauges on this no-cool call read
152 psig suction and 525 psig head, the customer's thermostat says 81 and falling slowly, the supply air feels
barely cool against your forearm, and a tech from Seattle would condemn this system on the spot. You will not,
because every one of those numbers is a healthy R-410A system doing exactly what physics demands of it at
this ambient. Twenty minutes ago you climbed out of an attic that your infrared thermometer said was 152F, and
you are sequencing your own thinking deliberately because you know what that attic just did to your judgment.
This is desert service. Everything you have learned in 40 modules still applies. This module teaches you what the

desert does to all of it.

In M39 you learned to commission a system: prove charge, airflow, static, split, and electrical against targets and
document the proof. This module teaches you the conditions layer that sits on top of every one of those
numbers in this market: what extreme ambient does to the readings, what it does to the equipment over years,
what it does to you during the visit, and how the Phoenix year shapes when each kind of work should happen.

Short Version

Phoenix service is normal HVAC physics pushed to the edge of the charts. At 115F outdoor, a healthy R-410A
condenser runs a condensing temperature 15 to 30F above ambient, which puts a 25F approach system at
140F saturated condensing temperature and a head pressure near 540 psig, past the top of most printed charts
and still healthy, the high-ambient mirror of the D29 low-ambient lesson. Capacity falls roughly 10 to 15 percent
below the 95F nameplate rating exactly when the house load peaks, so a system losing ground slowly on a
118F afternoon is doing its job. Years of this heat age components on a schedule: capacitors rated 85C live 3 to
7 years in 150F cabinets and stay the number one failure at about 21 percent of calls, wire insulation embrittles,
fan blades and shrouds go chalky and crack, UV eats lineset insulation, and long-cycling summers pit
contactors. City of Phoenix water runs 10 to 17.6 grains per gallon, so everything that wets and evaporates on
equipment grows scale: pre-cooler misted coils, drain pans, condensate lines. Monsoon season, June 15 to
September 30, adds dust-loaded coils after every haboob and a wave of board and capacitor deaths from
power sags and surges, which is why layered surge protection is a system-protection measure here, not an

accessory. Attics run 140 to 160F, so attic and roof work is scheduled, time-boxed, and planned outside the attic
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before you climb, because heat degrades your judgment before it degrades your body. The master tech plans
the whole year around the calendar: tune-up wave in spring, failure peak June through September, monsoon
electrical wave inside it, changeouts in the mild season, and self-care managed like an athlete's season.

Key Values
ITEM VALUE NOTES
Healthy condenser Condensing temperature 15 to 30F Judge head pressure as SCT over ambient, never
approach above outdoor ambient as a raw number
115F day, 25F ) Extending the anchor curve past 130F = 475 psig at
SCT 140F, head pressure near 540 psig ,
approach about 6 to 7 psi per degree

. 100F = 317, 105F = 340, 110F = 365,
Anchor pairs for the

Ik 115F = 390, 125F = 445, 130F = 475 R-410A saturation, memorize cold
wa osig
R-410A critical At 140F SCT the refrigerant is within about 20F of
About 160F . : .
temperature the ceiling where condensing stops working

. Roughly 10 to 15 percent below the 95F Falls further as ambient climbs; the load peaks at
Capacity at 115F )
AHRI rating the same moment

Manual J design Above design temp, a correctly sized system loses

112F (Phoenix, ASHRAE 99.6 percent)

temp ground by design
Attic temperatures 140 to 160F over a 110F+ afternoon Component oven and tech hazard in one space
Heat work cycle 15 minutes max in the attic, 15+ minutes .

From the F1 protocol; non-negotiable
above 110F recovery
Capacitor in 85C-rated part, 3 to 7 year life, about 21 Replace beyond minus 6 percent of rated MFD; test
Phoenix percent of all calls hot when possible
Phoenix water 172 to 302 ppm, 10 to 17.6 grains per City of Phoenix Water Services Department, 2025
hardness gallon Water Quality Report

At 15 ,every 470 gallons evaporated leaves
Scale math 7,000 grains = 1 pound of mineral el d 2 ) >
about a pound of rock behind

Haboob k Jul dA t; humidity j
June 15 to September 30 (National =Bl Pl SRR UQL.JS » NUMICIY JUmps

Monsoon season ) o from 10 to 20 percent baseline toward 50 to 70
Weather Service definition)

percent
Surge failure Multiple unrelated electronics dead at Board plus capacitor plus thermostat together
signature once points at a power event, not coincidence
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ITEM VALUE NOTES

Copeland scroll IPR opens 550 to 625 psid; TOD trips Even a 540 psig head on a healthy 115F day stays
protection 290F well below IPR differential
Precision work at 6 AM, capacity The failure that only exists at peak load can only be

Diagnosis timin
. S complaints verified at 3 PM found at peak load

Field Checklist

The Phoenix summer operating discipline, on top of every normal procedure:
Before the day

1. Water loaded: minimum 1 gallon, electrolytes for the second hour of sweating onward.

2. Schedule read: attic and roof work in the morning block, capacity-complaint verification in the afternoon
block where possible.

3. Truck stock check against the season: capacitors, contactors, fan motors, drain treatment, coil cleaner.
On every summer call

1. Record outdoor ambient FIRST, before judging any reading. Every refrigerant number gets judged against it.

2. Convert head pressure to condensing temperature and subtract ambient. 15 to 30F over is healthy. Do not

condemn a raw number.

3. Subcooling 8 to 12F and TXV superheat 10F plus or minus 5 still govern. The targets do not move with the

heat; the pressures do.
4. Components get judged for age, not just function: capacitor MFD trend, insulation flex test by eye, fan blade
condition, contactor faces.
Attic entry (140F+)
1. Plan the entire entry in the truck or the hallway: what readings, what tools, what sequence. Decide before
you climb.

2. Time-box it: above 110F ambient, 15 minutes in, 15 minutes recovery minimum, somebody knows you are in

there.
3. Carry water in, even for a short entry. Stage tools at the hatch, not in your hands on the ladder.
4. On exit, re-check your own work before closing out: heat-degraded judgment writes wrong numbers down.
Post-storm calls (monsoon)
1. Walk the condenser first: dust-matted coil after a haboob mimics every high-head fault. Clean before
diagnosing further.

2. Multiple dead electronics on one system: treat as a surge event, document it as one, inspect everything

electronic, not just the part that is dead.

3. Rooftop units: check curb perimeter for ponding, debris-clogged drains and scuppers, water lines at the
gasket.
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4. Check the float switch and drain on every monsoon-season call. August and September are clogged-drain

season.
Roof work in summer

1. Morning windows for planned roof work. Gloves for any metal contact, kneepads for any kneeling, full sun

on a roof burns skin through clothing.

2. Crane sets scheduled early; monsoon outflow wind is an operator no-go and the schedule respects it.

IB STANDARD

Island Breeze runs the F1 hot-season protocol as written: attic and rooftop work in the early morning
block whenever the job allows, hard 15-in 15-out cycling above 110F ambient, no solo attic entry without
the dispatcher or another tech knowing entry time, emergency-only attic and roof work above 115F with
sign-off from Seth or the lead tech, and the dispatcher moves the schedule when a tech signals an energy
crash. The 8-photo ServiceTitan close-out applies on every call; post-storm calls add photos of the dust-
loaded coil before cleaning and any surge-damaged boards with their burn marks, because monsoon

damage documentation supports the customer's insurance and warranty conversations.

Full Breakdown

The system at 115F: reading the machine at the edge of the chart

Recall the D29 inverse: at 35F outdoor, a healthy heat pump runs suction pressures and supply temperatures
that a summer-trained tech would condemn, and the discipline was to define normal for the conditions before
calling anything a fault. Phoenix summer is the same lesson reflected in the other direction. At extreme high
ambient, a healthy system runs numbers that would be alarm bells in a mild climate, and the master skill is

knowing exactly where healthy ends.

Start with the physics. The condenser's job is to reject heat to outdoor air, and heat only flows downhill, from hot
to less hot. For the refrigerant to dump heat into 115F air, it must condense at a temperature meaningfully
above 115F. The gap between saturated condensing temperature (SCT) and outdoor ambient is the approach,
and on a clean, healthy residential condenser it runs 15 to 30F, exactly as D24 taught. Now walk the real
numbers on the R-410A anchor chart:

e At 100F ambient with a 25F approach, the system condenses at 125F. The chart says 445 psig. High for a
spring mindset, healthy for the conditions.

e At 105F ambient, same machine: 130F SCT, 475 psig. Top of most printed charts.

e At 115F ambient, same 25F approach: 140F SCT. That is past the printed anchors, so extend the curve. From
125F to 130F the chart climbs 30 psig in 5 degrees, about 6 psi per degree and steepening. Ten more
degrees past 475 psig adds roughly 60 to 65 psig. The healthy head pressure on this machine is near 540
psig.

A tech who learned gauges in a mild market sees 540 psig and reaches for the overcharge story or the non-

condensables story. In Phoenix in July, 540 psig with a clean coil, 8 to 12F subcooling, and 25F over ambient is
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a system in perfect health. The most efficient systems with generous coil area run the bottom of the band: 15F
over 115F ambient is 130F SCT, 475 psig, and that is the best case you will see at peak heat. Raw-number head
pressure judgment condemns healthy desert systems all summer long. Convert, subtract ambient, judge the

difference.

Two more numbers frame how close to the edge this really is. First, R-410A's critical temperature is about 160F:
above that temperature the refrigerant cannot condense at any pressure, and as SCT approaches it, each
degree of condensing costs more pressure and buys less heat rejection. A 140F SCT is within about 20F of the
ceiling, which is why high-ambient performance degrades faster than linear and why R-410A equipment carries
the highest pressure ratings of any mainstream residential refrigerant era. Second, the Copeland scroll's internal
pressure relief opens at 550 to 625 psid, a differential between discharge and suction. On that healthy 115F
system, suction near 142 psig (50F saturation) against 540 psig head is roughly a 400 psid differential,
comfortably below IPR. If a scroll is popping its IPR on a hot day, the answer is never "it is just hot." Something
real is wrong: a dead condenser fan, a blocked coil, a recirculation problem. The protection margins survive

honest desert heat; they do not survive desert heat plus a fault.

Capacity derates while the load peaks. Equipment capacity is rated at 95F outdoor (the AHRI test condition).
At 115F, expect roughly 10 to 15 percent less capacity than the nameplate, falling further as ambient climbs,
because the compressor is pumping against a higher head and the condenser is rejecting into hotter air.
Meanwhile the house load is at its absolute maximum. Manual J sized the system at Phoenix's 112F design
temperature, which means that above 112F, a correctly sized system is designed to lose ground slowly. A
thermostat that reads 79 against a 76 setpoint at 5 PM on a 118F day, on a system with verified charge, airflow,
and electrical, is not a service failure. It is the sizing math working as intended, and the master tech can explain
that to a customer in plain words: the system was sized for the hottest normal day, today is hotter than that, and
a system big enough to hold 76 today would be oversized and short-cycling the other 360 days of the year.

When to diagnose: 6 AM versus 3 PM. The conditions change so much across a summer day that the time of

your visit is a diagnostic choice.

Morning, roughly 85 to 95F ambient: pressures sit near the familiar parts of the chart, the equipment is at its
least stressed, the attic is merely hot instead of dangerous, and your own brain is at its best. Morning is for
precision work: charge adjustment, commissioning-grade verification per M39, evacuation and brazing,

anything invasive, anything in an attic.

Afternoon, 110 to 118F: the system is at maximum stress, and so is every marginal component in it. Afternoon is
when the intermittent failures actually exist. The capacitor that reads minus 4 percent on a cool bench fails to
start the compressor at 3 PM cabinet temperatures. The breaker that holds all morning trips under locked-rotor
restarts during peak sags. The capacity complaint ("it cannot keep up") can only be verified honestly at the load
that triggers it. A master tech routes the day accordingly: build and fix in the morning, witness and verify at
peak. If a customer's complaint only happens at 4 PM, a 9 AM visit that finds nothing wrong has not found that

nothing is wrong. It has found nothing, at the wrong time.

The attic: 140 to 160F and what it does to the tech

Phoenix attics over a 110F+ afternoon run 140 to 160F at the worst hours, and most of the housing stock is 20
to 30 years old with the air handler and the ductwork up there in it. That makes the attic two problems at once:
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an oven that ages every component in it (the duct and equipment consequences are woven through this

course), and the single most dangerous place a residential tech works.

One sentence of recall from F1: the ladder of heat iliness runs cramps, syncope, exhaustion, stroke, and the fatal
fact about it is that rising core temperature degrades judgment and self-awareness before it produces
symptoms you will notice in yourself. That fact is the foundation of attic discipline, so take it seriously as an

operating constraint, not a poster in the shop:

¢ Plan outside, execute inside. Decide in the truck or the hallway exactly what you are entering the attic to
do: which readings, which tools, what sequence, what the exit condition is. The attic is for executing a plan,
never for forming one. A tech improvising a diagnostic strategy at 150F is a tech whose strategy is being
written by a cooking brain.

¢ Time-box and tell someone. Above 110F ambient: 15 minutes maximum in, at least 15 minutes of real
recovery out, and someone (dispatcher or another tech) knows you are in and when you went in. Heat stroke
in an attic with nobody aware of you is how techs die in this trade in this state.

¢ Distrust your own attic work. Heat-degraded judgment misreads meters, writes transposed numbers,
skips steps, and feels confident the whole time. The protocol that catches it: after you exit and recover,
review what you wrote and what you did before you close the panel conversation. Re-enter to verify if
anything reads wrong. The second look from a cooled brain is part of the job, not a sign of weakness.

¢ Schedule the attic, do not let it ambush you. Attic-heavy jobs (air handler work, duct repair, drain pan
work) get morning slots in summer, period. Above 115F ambient, attic work is emergency-only territory

under the F1 protocol.

The attic also teaches you to be efficient in a way mild climates never force. Master techs in Phoenix develop a
characteristic style: readings gathered in one fast disciplined pass, photographed rather than memorized,
analyzed at the hatch or in the truck, with re-entry only if the analysis demands it. That style is worth building

deliberately because it produces better diagnostics everywhere, not just in attics.

Sun-aged components: what twenty summers do to a machine

Phoenix equipment does not age like the textbook says. It ages like the desert says. A master tech reads

component condition against local clocks, not national ones.

Capacitors first, always. The run capacitor is about 21 percent of all service calls, the single most common
failure in the trade, and Phoenix is the national worst case for it. The electrolytic capacitor in a condenser
electrical compartment is typically an 85C-rated component (185F), and a dark cabinet in full sun on a 115F day
puts the compartment well past 150F before the capacitor's own internal heating is counted. The result is a 3 to
7 year capacitor life here against a 10 to 15 year design intent, and the minus 6 percent rule from F8 becomes a
seasonal screening tool: a capacitor at minus 4 percent in April is on a trajectory to fail in August, because heat
drives the fade and August is the heat. Test capacitors at operating temperature when you can; a marginal
capacitor reads better cold than it behaves hot.

Wire insulation embrittles. UV and heat cycling cook the plasticizers out of wire insulation, and twenty-
summer wiring in a condenser whip or an attic junction box turns brittle enough to crack when flexed. The
master habit: handle aged wiring like it is already damaged, because moving a brittle conductor to "check" it
can create the fault you were checking for. Cracked insulation gets sleeved or replaced and photographed, and
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the condition gets recorded as a finding even when nothing has shorted yet, because the record is what lets

next year's tech see the system's trajectory.

Plastic gives up. Condenser fan blades and shrouds, originally flexible, go chalky and brittle under UV. A
hairline crack at a blade root is a thrown blade waiting for a 3 PM start, and a thrown blade at full speed
destroys the shroud, the coil face, and sometimes the motor. Chalky white bloom on black plastic is the visual
flag; a blade that flexes without springing back or shows any root cracking is a documented replacement

finding, not a watch item.

Lineset insulation rots off. Armaflex-type suction insulation is UV-degradable, and the desert sun strips
unprotected lineset insulation to crumbs in a few years. Bare suction line outdoors means heat soaking into the
refrigerant before the compressor, which costs capacity and raises everything downstream; in the attic, the
install standard is 1 inch wall insulation precisely because of attic temperatures. Sun-rotted insulation is one of
the most common honest findings on a Phoenix maintenance walk, cheap in consequence to flag early and

expensive in efficiency to ignore.

Contactors pit on a Phoenix duty cycle. A contactor's life is counted in cycles under load, and a Phoenix
cooling season is six months of long runtime and frequent cycling, so the 5 to 10 year national life expectation
compresses here. Pitted, blackened, or insect-fouled contact faces drop voltage under load (the C21 thresholds
hold: about 2V across closed contacts acceptable, over 5V condemned), and a welded or chattering contactor

on a peak day takes the compressor with it. Never file contacts; condemn and schedule.

The unifying master skill: in this market, component age IS a diagnostic finding. A 12-year-old Phoenix
condenser with its original capacitor, original contactor, and sun-bare lineset is not "working fine." It is a cluster
of statistical failures with a season attached, and the honest service record says so with photographs and

readings.

Hard water and scale: the slow mineral attack

Phoenix-area municipal water is hard to very hard by every classification in use. The City of Phoenix Water
Services Department's 2025 Water Quality Report lists total hardness across the system at 172 to 302 ppm,
which is 10 to 17.6 grains per gallon, and surrounding Valley providers run in the same neighborhood or higher
depending on source mix. Hardness is dissolved calcium and magnesium, and the rule that matters to HVAC is
simple: wherever hard water evaporates, the minerals stay. Run the math once and the scale problem stops
being abstract: 7,000 grains make a pound, so at 15 grains per gallon, every 470 gallons of water that
evaporates on or in equipment leaves about a pound of mineral behind, distributed exactly where the water

was.
Where that bites in this trade:

e Evaporative pre-coolers and misting kits. Aftermarket pre-cooler kits mist water across the condenser coil
intake to drop the entering air temperature. The cooling physics is real (evaporation absorbs heat), but every
gallon misted at Valley hardness deposits its mineral load on the fins. Over a summer of afternoon operation
that is pounds of scale on the heat rejection surface, and scale is the opposite of what a condenser wants: an
insulating crust that blocks airflow, traps moisture against the aluminum, and accelerates corrosion. The
engineering verdict on unmanaged hard-water misting is that it trades a temporary capacity gain for a
permanent coil derate. Where a pre-cooler exists, the master conversation is maintenance-or-removal:
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treated or softened water, regular pad and nozzle service, and honest documentation of coil condition. The
same logic applies to coils wetted by irrigation overspray and by rooftop evaporative cooler drift.

¢ Condensate systems. Drain pans, drain lines, and float switches all host repeated wet-dry cycles, and each
cycle deposits minerals. Scale narrows drain lines from the inside like plaque in an artery, crusts float switch
mechanisms until they stick, and builds ridges in pans that dam water away from the drain port. Phoenix
condensate maintenance is therefore more aggressive than the national norm: flush hard, treat the line,
pour-test the float switch every visit, and read mineral crust in a pan as evidence that the same crust is

forming in the line where you cannot see it.

¢ Coil cleaning chemistry on scaled coils. The C21 escalation holds: water first, non-acid foaming cleaner
second. Now add the scale truth: alkaline foaming cleaners are detergents, and they do very little against
mineral scale, which is rock. Acid dissolves scale, and that is exactly why it is dangerous: the same chemistry
that dissolves calcium carbonate attacks the coil's aluminum and the copper-aluminum joints, and destroys
microchannel coils outright. A heavily scaled condenser coil is therefore not a cleaning problem with a
stronger bottle as the answer. It is a documented condition finding with photographs, a frank conversation
about remaining coil life, and prevention of further wetting as the actual fix. If an acid cleaning is ever
genuinely justified on a tube-and-fin coil, it is a deliberate, full-PPE, manufacturer-diluted, short-dwell, long-

rinse exception, never a routine.

Monsoon season: dust, water, and dirty power

The National Weather Service defines the Southwest monsoon season as June 15 to September 30. For HVAC it
is three overlapping attacks: dust, water, and power quality, with the haboob peak in July and August and
humidity climbing from the 10 to 20 percent dry-season baseline toward 50 to 70 percent.

Dust storms load coils in minutes. A haboob is a wall of fine silt driven by storm outflow, and a condenser
running during one inhales it directly into the fin pack. The fine fraction penetrates deep, then the storm's
humidity and the next rinse turn it into paste. The result across the Valley after a major storm is a wave of high-
head, low-capacity, tripping-on-thermal calls that all share one root cause: a coil that was clean on Thursday and
matted on Friday. The post-storm discipline is to clean before diagnosing. A dust-loaded coil mimics
overcharge, non-condensables, and condenser fan faults all at once, and any reading taken through it describes
the dirt, not the machine. Inside the house, storm dust also finds every return leak and filter bypass, which is why
filter and duct findings spike after storms too.

Power quality events kill electronics in clusters. Monsoon storms produce sags (voltage dropping as the grid
strains or a feeder faults), surges (voltage spiking from lightning strikes near lines and from grid switching
during recovery), and outright outages with the dangerous restart that follows. Each has a signature:

e Sags make contactors chatter and drop out, stall compressors mid-start, and force locked-rotor restart
attempts at reduced voltage, which is brutal on windings and capacitors. A compressor that hard-starts
badly only on stormy evenings is telling you about its voltage, not its bearings.

e Surges kill semiconductors and dielectrics: control boards, inverter drives, communicating thermostats,
ECM motor modules, and capacitors. The board failure wave after every storm cluster is real, and some

platforms are notorious for it (the Lennox XC21 board failure pattern under monsoon surges is a known
example from the brand quirks material).
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o The cluster is the tell. One dead part is a part failure. A control board, a capacitor, and a thermostat all
dead on the same morning after a storm is a power event, and the master response is to inspect every
electronic component on the system, document the event pattern explicitly, and write the record so the

customer's warranty and insurance conversations have evidence behind them.

Surge protection is system protection. The engineering case stands on its own, with no sales content needed:
modern equipment is increasingly a computer with a compressor attached, inverter drives and communicating
boards concentrate the system's value into surge-vulnerable silicon, and Phoenix delivers a statistically
guaranteed annual surge season. Layered protection is the standard engineering answer: a whole-home surge
protective device at the main panel clamps large events before they enter the branch circuits, and a second
device at the condenser disconnect catches what gets through and anything induced locally. Protective devices
are sacrificial, they degrade as they absorb hits, and they have indicators that belong on the maintenance
inspection list in this market. Recommending and documenting surge protection here is the same engineering

act as recommending a float switch over a finished ceiling.

Water finds the roof's weaknesses. Monsoon rain is violent and brief, and flat roofs show it: ponding around
curbs, debris-clogged roof drains and scuppers backing water up the curb flashing, and wind-blown debris
against equipment. On rooftop equipment after storms, walk the curb perimeter, photograph ponding and
gasket lines, and clear drains and scuppers within your scope while routing membrane and flashing findings to
the roofer, per the division of labor from C20. At ground level, August and September are clogged-drain
season: monsoon humidity multiplies condensate volume exactly when the season's accumulated biofilm and
mineral scale have matured, so the float switch pour test and an aggressive flush belong on every late-summer

call.

Rooftop logistics in a Phoenix summer

One sentence of recall from C20: package units live on curbs, go up by crane under a strict roles-and-exclusion-
zone discipline, and the roof itself is a jobsite hazard with the curb-to-membrane boundary belonging to the

roofer. Phoenix summer multiplies all of it.

¢ The roof has a safety window. A dark roof surface in full July sun runs far above air temperature, hot
enough to burn skin through a knee on the membrane and to soften shoe soles and foam roofing. Planned
rooftop work follows the same morning-block scheduling as attics, with the F1 work-rest cycling applied.
Gloves for any metal contact: cabinet panels, handrails, and copper in full sun will burn bare hands. Carry
water onto the roof; the trip down the ladder is exactly the friction that stops a hot tech from drinking.

¢ Crane days move to the morning. Summer crane sets get scheduled at first light, for the crew's physiology
and for the wind: monsoon outflow gusts arrive fast in the afternoon and an honest crane operator will shut
a lift down with the unit in the air if conditions turn. The no-go call belongs to the operator and the schedule
is built so that the call never needs to be made. Plan the whole set, rigging to gasket to release, against the

morning window.

¢ Curbs and monsoon are a maintenance pair. Phoenix flat roofs are mostly foam or rolled membrane, both
recoated and patched over the years, and the monsoon tests every curb every season. The C20 photo
discipline pays for itself here: photograph the curb perimeter and gasket line on every visit, because the
roof changes between visits and the photo record proves what changed and which trade touched it.
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Walk it like it is fragile, because it is. Softened foam takes boot prints and punctures; hot membrane
scuffs. Stay on walk pads where they exist, step over (never on) the curb flashing, and put nothing sharp or
heavy down without a pad under it. Summer roof damage findings are routed to the roofer in writing, never

freelanced with a tube of sealant.

The Phoenix service calendar: how the year actually flows

A master tech here does not experience the year as twelve equal months. It flows in waves, and planning work,

training, and self-care around the waves is a professional skill on par with any diagnostic.

February through April: the tune-up wave. Mild weather, the membership maintenance season, and the
highest-leverage work of the year: every weak capacitor caught at minus 4 percent in March, every flushed
drain, every cleaned coil is a July emergency that never happens. Cottonwood coil fouling arrives April into
May and rinses easily if caught. This is also prime season for invasive and attic-heavy work: duct repair, air
handler replacement, anything you do not want to be doing at 150F.

May into June: the ramp. The first 110F+ days find every component that the spring wave missed, and the
dry-heat failure season opens. Runtime goes from hours a day to most of the day. June 15, the monsoon
season officially opens, usually quietly.

June through September: the failure peak. The trade's harvest season and its endurance test. Capacitors,
contactors, fan motors, and compressors fail on the hottest afternoons in clusters, attics are emergency-only
on the worst days, and the work discipline from this module is the difference between a tech who finishes
the season strong and one who burns out or gets hurt in week three.

July through September, inside the peak: the monsoon electrical wave. Post-storm mornings bring the
dust-loaded coil calls and the surge clusters; August and September bring clogged-drain season. The
master move is anticipation: the truck is stocked for boards, capacitors, and drain work before the first big
storm, not after it.

October through November: the changeout window. Mild weather, sane attics and roofs, and the natural
season for planned replacements, full commissioning per M39 without heat-compromised technique, and
crane work without weather pressure. Customers whose systems limped through August on documented
findings make their replacement decisions now, on the strength of the records you wrote in July.
December through January: heat season and recovery. Heat pump heating calls (D29 territory), planning,
training, certification work, and genuine physical recovery.

Self-care is calendar discipline. Treat June through September the way an athlete treats a competition season:

sleep protected, hydration started before the day and maintained on a schedule rather than on thirst, alcohol

respected as a next-day dehydration debt, and acclimatization rebuilt deliberately after any week away, because

F1's rule that returning workers are the highest-risk people on the team applies to veterans too. A master tech

also watches the team: the buddy principle scales up in summer, and the most experienced person on the crew

is the one expected to notice the apprentice going quiet and clumsy at 2 PM and to act on it.
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IB STANDARD

Island Breeze plans the business year around this calendar: membership tune-ups front-loaded February
through April, attic-heavy and invasive work scheduled into the mild months wherever the customer's
situation allows, monsoon truck stock staged before June 15, and the October-November window
protected for installs and commissioning. Findings written during the summer peak follow the same
documentation standard as everything else: readings, photographs, and plain-language explanation in

ServiceTitan, because the July record is what the October replacement decision stands on.

Common Mistakes

10.

. Condemning a healthy system on raw summer numbers. 540 psig head at 115F ambient with a 25F

approach and 8 to 12F subcooling is health, not overcharge. Convert to condensing temperature, subtract
ambient, judge the band: 15 to 30F over. The tech who skips the conversion replaces refrigerant charge,

parts, and eventually their own credibility.

. Promising design-day performance above design temperature. The system was sized at 112F. At 118F it

loses ground slowly on purpose. Telling a customer their healthy system is broken, or "fixing" it by

overcharging, creates the real problem.

. Verifying a peak-load complaint at 9 AM. The 4 PM failure exists at 4 PM. A morning visit that finds

nothing has proven nothing. Route capacity complaints and intermittent trips to afternoon verification.

. Forming the plan inside the attic. At 150F your judgment fails before your body warns you. Plan in the

truck, execute in the attic, time-box the entry, review your own readings after you cool down.

. Treating component age as cosmetic. The original capacitor on a 10-year-old Phoenix condenser is a

statistical failure with a date attached. Age, MFD trend, insulation condition, blade condition, and contactor

faces are findings, documented with photos, every visit.

. Attacking scale with stronger chemistry. Foaming cleaner does not dissolve rock, and acid that does

dissolve rock also dissolves coils. Heavy scale is a condition finding and a wetting-prevention conversation,

not a cleaning escalation.

. Diagnosing through a post-haboob coil. Every reading through a dust-matted coil describes the dirt.

Clean first, then diagnose what remains.

. Reading a surge cluster as coincidence. Board plus capacitor plus thermostat dead together after a storm

night is one event with one cause. Inspect all electronics, document the pattern, and treat layered surge

protection as the engineering answer it is.

. Letting summer set the rooftop schedule. Afternoon crane sets, afternoon roof diagnostics, and bare

hands on July sheet metal are all plans made by the calendar's worst hours. Mornings own the roof from
June to September.

Running the summer like a sprint. The techs who get hurt or burn out are the ones who treat June like a
busy week instead of the start of a four-month season. Hydration on schedule, sleep protected,
acclimatization respected after time off, and the buddy principle enforced. The season is won in February
and survived by discipline.

Island Breeze | 809 E Fairmount Ave, Phoenix, AZ | (623)-692-6013 | islandbreeze-ac.com | ROC# 327760-AZ



This module completes the desert layer over everything the course has taught. When this curriculum travels to
another market, this module is replaced by that market's regional equivalent, and everything else in the course

stands as written.
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Module Visuals

ATTIC SURVIVAL PROTOCOL

Attic Survival Protocol: 140 to 160F

Heat takes your judgment before it takes your body. The protocol assumes you will not notice.

1. PLAN OUTSIDE 2. TIME-BOX IT 3. WATER + WITNESS 4. REVIEW COOLED

Decide in the truck: 15 min IN Water comes IN with you, Photograph readings,

which readings, which tools, o even for ten minutes. do not trust memory.
what order, exit condition. 15+ min OUT

Someone always knows Re-check your own work
you are in, and since when. after you cool down.
No solo entry unannounced. Re-enter if it reads wrong.

The attic is for executing, above 110F ambient,
never for thinking. real recovery in shade or AC

THE F1 HEAT LADDER (it climbs while you feel fine)

SYNCOPE EXHAUSTION || STROKE

dizzy, fainting: stop, cool last off-ramp: done for the day 911 + cool aggressively NOW

SCHEDULE IS THE FIRST CONTROL

Summer attic: 140 to 160F at the worst hours Attic-heavy jobs take morning slots, June to September.

Above 110F ambient: hard 15 in / 15 out cycle Heavy attic projects move to the mild season entirely.

Hydrate on a schedule, not on thirst. Buddy principle on.
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HARD WATER SCALE CHAIN

The Hard Water Scale Chain

1. HARD WATER 2. WETTING EVENT 3. EVAPORATION 4. SCALE

Dissolved calcium and Misting pre-cooler kits, Water leaves. Minerals stay, Insulating crust on fins,
magnesium, 10 to 17.6 gpg, irrigation overspray, evap exactly where the water was. plaque in drain lines,
hard to very hard citywide cooler drift, condensate Repeat daily, all summer. stuck float switches

THE MATH: 7,000 grains = 1 pound of mineral
At 15 gpg, every 470 gallons that evaporates on the equipment leaves about a POUND of rock behind

Blocked heat rejection, high head, Drains narrow like arteries, pans Unmanaged hard-water misting trades
higher amps, moisture held against grow ridges that dam water, floats a temporary capacity gain for a
aluminum, faster corrosion crust until they stick: pour test always permanent coil derate

CHEMISTRY LIMIT: FOAM IS DETERGENT. SCALE IS ROCK.
Acid dissolves rock AND coil metal, and destroys microchannel coils outright.

Heavy scale = documented finding + coil-life conversation + STOP THE WETTING. Not a stronger bottle.
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MONSOON ELECTRICAL MAP

Monsoon Electrical Map

DUST (HABOOB)

Fine silt driven deep into fin packs, Grid strain, feeder faults, Lightning near lines, grid
humidity turns it to paste. brownouts during storms. switching during recovery.

Mimics high head, overcharge, Contactor chatter and dropout, Kills control boards, inverter
fan faults, thermal trips. stalled starts, brutal locked-rotor drives, ECM modules, stats,

restarts at reduced voltage. and capacitors.
RULE: CLEAN BEFORE
YOU DIAGNOSE

THE SURGE SIGNATURE: multiple unrelated electronics dead at once

Board + capacitor + thermostat after a storm night = ONE power event. Inspect ALL electronics. Document the pattern.

LAYER 1: MAIN PANEL LAYER 2: DISCONNECT SPDS ARE SACRIFICIAL

whole-home SPD clamps large hits SPD at condenser catches the rest they degrade: check indicators yearly
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PHOENIX EXTREME HEAT PHYSICS

Extreme Heat Physics: R-410A at the Edge of the Chart

SCT 125F

on the anchor chart
no condensing above this

SCT 130F

top of most printed charts 140F SCT on a 115F day
about 20F from the ceiling

SCT 140F near 540 psig
past the printed anchors extend curve ~6 psi per F
comfortable margin

All three rows are the SAME healthy machine. Judge SCT minus ambient, never the raw number.
closer to critical = steeper losses

CAPACITY FALLS WHILE THE LOAD PEAKS

Nameplate capacity, rated at 95F outdoor (AHRI) Sized at 112F design temp.

Above design, a correct system
At 115F: roughly 10 to 15 percent less, falling as ambient climbs loses ground slowly BY DESIGN.
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ROOFTOP LOGISTICS

Rooftop Logistics in a Phoenix Summer

THE SUMMER ROOF CLOCK

FIRST LIGHT TO MID-MORNING MIDDAY AFTERNOON

planned work, crane sets, panels open surface 150F+, short visits only, gloves on metal emergency only + monsoon wind risk

Set units at first light: cool crew, cool metal, calm air Gloves before any metal: cabinet panels brand skin
Operator owns the no-go call: monsoon outflow gusts Water goes up the ladder with you, every climb
arrive ahead of the storm itself, often by hours Foam and modified bitumen soften: walk pads only,

Schedule so the operator never has to make that call soft footprints become leaks you get blamed for

POST-MONSOON CURB CHECK, EVERY VISIT WHO OWNS WHAT

1. Sediment ring around the curb = water ponded against the flashing You own: the unit, the curb
2. Roof drains and scuppers: clear storm debris so water can leave connection, clear drains nearby
3. Gasket and flashing condition: look, do not repair

4. Photograph the full perimeter, same angles, every visit and the flashing. Document,

The photos prove what changed between visits and who touched what refer, never freelance a patch.
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