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HVAC Guide® System Analyzer
Field Manual
Model HG3

Do it right the first time!

The HVAC Guide® System Analyzer will reduce call-backs by giving you
a wide variety of tests to diagnose HVACR systems and lower your customer's
energy bills. It walks you step-by-step through each test procedure to make
your job easier, faster and better.

The New HG3 model has wireless capabilities. Set up the Fieldpiece Ac-
cessory Heads at multiple locations on the system with the wireless trans-
mitters (products ET2ZW or EH4W) and have all of the measurements and
calculations in the palm of your hand!

Test procedures are included for Superheat, Subcooling, Combustion
Analysis, Target Evap Exit Temperature (temperature drop across the evapo-
rator coil), CEM (air balancing), CheckMe!® Evaluation and Service light set
up are built into the HVAC Guide to streamline each test. You select a test
on the dial, enter data on the INPUT FORM and view the results on the
OUTPUT FORM. Tests can be saved, downloaded to a PC and printed for
customer tracking or to hand back to customers.

The HVAC Guide® System Analyzer also has a data logging switch posi-
tion to record up to 13 measurements at one time. With the Display switch
position view one parameter by connecting any Fieldpiece Accessory Heads
directly or wirelessly.

Do it right the first time, do it faster, easier, more completely, and avoid
call-backs in the process.
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HVAC Guide Controls s —
4ﬂ—. . |_| Connect Accessory Heads here.

COMMECT OMLY TO Output Butt @

Dot Matrix LCD Screen ' Triggers calculations based on the INPUT
Displays INPUT FORMS and FORM and takes you to the QUTPUT FORM.
OUTPUT FORMS.

Sync Button
lnout Bution Connects with Fieldpiece Wireless

p instruments. Press to lock in a wireless value. @ @

Returns to the [NPUT FORM.

Enter Button j
Backlight Button Makes a selection or enters data, ! @ —,
Tuns an the backlight for
30 sec.

Battery Cover

After “POWER OFF" clears, unscrew the two
Arrow Buttons sorews to replace the GAA batteries.
Navigates within FORMS
and scresns.

Save Button

Saves the current INPUT FORM. Inputs are
saved with Customer [0 and Time Stamp.
See Saving Data section for details.

Switch Position Dial
F.Elﬂ'.E‘.. to select test.

Recall Button
Clear Button Recalls previous tests within each switch
(lears a single input ar position. Pravious tests can only be accessed

the entire INFUT FORM by * * fr—— throwgh the switch position in which they
,{__HH il were performed.

hedding for 3 seconds.

HVACAGUIDE PC and Power Inputs

B = LIse the PC cable to transfier

data. Lse the DC power input
fiar extended testing sessians.
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Switch Positions Select the Test
1. Setup: Set current time and date for internal clock. All tests are time -
stamped and cannot be changed. Setup memory management, version \_’—\j
verification and connecting to a PC. :
2. CheckMe!": The most advanced A/C system diagnostics and gives sug-
gests for fixing problems. CFM OFF SETUP
3. Display: Displays readings taken from a Fieldpiece product. Wireless or T
direct connection. £ arge.t
vapora tor
4. Superheat: Charge a fixed restrictor A/C system by comparing the ac- Exit TEmp
tual superheat to the calculated target superheat. Data
5. Subcooling: Charge a TXV/EXV A/C system using the manufacturer's Logger
£ 24 ]
target subcooling.
Service
6. Combustion: Use full combustion analysis to set up combustion equip- Light
ment such as a natural gas furnace.
7. Service Light: Connect to setup the Fieldpiece Service Light.
8. Data Logger: Record up to 13 parameters using Fieldpiece Accessory
Heads. Connect wirelessly or directly.
9. Target Evaporator Exit Temp: Check airflow by comparing the ac- /ﬁ\
tual evaporator exit temperature to the target evaporator exit tempera- : : — .
ture (Target Temp Split). select a test with the HG3 Dia
10. CEM: Calculates the CFM on each grille to balance the airflow.
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How it Works - .. =
Tamat
m Chociia!
e Cisplay Step 1: Switch the dial ta the test
servics " 2X Supat yau want to perform.
Step 1: Select a Test on the Dial -
b '\ B§y g
Select the test on the dial that you want to perform. e HG di N s |
e HG3 dial.
Step 2: Enter Data on the INPUT FORM
The INPUT FORM is displayed when a test is selected. Each input line Step 2 Inputs can be entered using
is a step in the test. Fill out each line using Fieldpiece products, drop down TR Pl AR S TR
menus or manual entry. See Inputting Data on page 10-11 for more informa- OF RO (4T MM
tion.
Step 3: View the Results on the OUTPUT FORM
The OUTPUT FORM displays the results of the calculations and refer-
ences this guide for each test. Recommended actions are displayed to fix
problems or confirm system is running properly. Step 3: Outputs show yau the results
of the test. Scroll down using the
arraws to see full results.
Step 4: Save, Download and Print Test
Tests can be saved onto the HVAC Guide. It then can be connected to Superheat OUTPUT FORM.
a computer to download the tests and print. All data and information from
INPUT FORM and OUTPUT FORM is printed.
el
Step 4: Save the test, dowmload it
to a PC and printout to hand back
10 YOUr CUSTOmer.
Printout Form
& Q
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Inputting Data

Connect Accessory Head. Scroll

to highlight desired input. Press
enter to tart taking measurement.
Press enter to lock it in.

Automatically with Fieldpiece Accessory Heads: Select a test on
the dial to view the INPUT FORM. Connect appropriate head by sliding
onto HG3 and switch the Accessory Head to parameter to be measured.
Select the Input to be measured on the HVAC Guide by scrolling and
highlighting the desired measurement using the UP/DOWN Arrows. Superheat INFUT FORM.
Press ENTER to start taking a measurement. Press ENTER again to lock
it in.

Use the Sync button to connect to

Wirelessly Using a Fieldpiece Transmitter: Fieldpiece Accessory Fakdoecs wibless product

heads slide onto a wireless transmitter (ET2W or EHW4), Measure- s
ments are taken by the Accessory head and sent wirelessly to the HG3. =

The HG3 can receive up to 12 wireless signals at one time. See Wireless Use Sync button to wirelessly connect the HG3
Testing Section (Pages 12-13). to a Fieldpiece wireless enabled product

Drop Down Menus: Some input lines are choices (such as R-22 in the
Superheat test) and can be changed by selecting from a list. To get to the
list, highlight the input line you want to change with the UP/DOWN
arrows and press ENTER or the RIGHT arrow. Use the UP/DOWN ar-
rows to highlight the appropriate input and press ENTER to select it.

Llse the arrows to highlight an
aption in a drop down menu. Press
enter to select desired aption.

Manual Entr}r: Enter system data, Customer IDs or test data measured
with another instrument. Highlight the input line using the UP/DOWN
arrows and press the RIGHT arrow. Then use the UP/DOWN arrows to
type’ in the first digit or character. Press the Right arrow to get to the
next character. Press ENTER to lock it in.

Refrigerant list Drop Down Menu

Lise the arrows to highlight an
nput. Press right armow ta start
manual entry. Then use arraws
ta “type” in each character.

Superheat INPUT FORM. Manual entry for SL
pressure input

o
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Wireless Testing
Overview
Attach any Fieldpiece Accessory Head to the ET2W or EH4W to view or
log measurements on your HG3 in real-time. The HG3 has the capability to
wirelessly and simultaneously read up to 12 signals. A 13th accessory head
can be attached directly to the HG3 and gives you the ability to record 13
parameters at the same time.
All accessory heads can
be attached wirelessly
ar directly to the HE3.
Attach Accessory Head to the ET2W For quided tests, select the INPUT
and pawer on both devices. It's FORM line you want to enter.
L-suall'ra' a pood idea to disable
Auto-0ff an the accessary head
when testing wirelessly.
?-:u:rsm-i :1_%” 4%5 and trl'EED FurI qL:\id—:-: I‘.E‘S‘.‘S. Press OUTPUT
YHC an the ET2W. The SYNC L to lock in all measurements r . o
will be illuminated and a real time simultaneously and view the ‘_SE']dr'TIE:]_SLr-‘I'[IfI'I-? i nconvenient |-J-_.ﬂ!|ﬂr:lf-:|
measurement will appear. OUTPUT FORM. Or Press SYNC ta a5l [EE-.I:I-]. I._: usually a gul:-j ||:I_Ea 1] -:Ignl:-l_e-nﬂ-:l-
lack in a single measrement and Off an the accessary head when testing wirslessly.
move to the next parameter.
12 13
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Tests

Example Test
Below is an example step-by-step procedure for a Superheat test on a

fixed restrictor system using the ATH4 and ASX14 accessory heads. As with

all tests on the HVAC Guide, accessory heads or manual entry can be used to
complete the test. Match the steps to their respective number in the diagram
to the right.

Step-by-Step Instructions for Superheat

1. Let system stabilize for 15 minutes prior to measuring superheat.

2. Select Superheat test.

3. Plugthe ATAl into T1 on the ATH4.

4. Plug the ATWEI into T2 on the ATH4.

5. Slide the ATH4 onto the HVAC Guide and switch the ATH4 to T1.

6. Measure the OD Dry Bulb going into the condenser. Once the reading
has stabilized press Enter to lock it in.

7. Select T2 on the ATH4.

8. Measure the Wet Bulb close to the inlet of the Evaporator. Wet the
ATWEI and insert it close to the inlet of the evaporator.

9. Press Enter to start taking the measurement. Once the reading has stabi-
lized press Enter to lock it in.

10. Detach the ATH4 and attach the ASX14 to the HVAC Guide. Attach one
side of your low side hose to the ASX14 and attach the other end to the
Suction Line (SL) service port.

11. Plug the ATCI] into the ASX14 and clamp it onto the SL between the
evaporator and compressor. Place at least 6" from compressor.

12. Switch ASX14 to Pressure. Press Enter on the HG3 to start taking the SL
Pressure. Press Enter to lock it in.

13. Switch ASX14 to Temp. Press Enter on the HG3 to start taking the 5L
temperature. Press Enter to lock it in.

14. Press OUTPUT to view the results on the OUTPUT FORM. Compare
the Actual Superheat to the Target Superheat and read Suggested Actions
by scrolling down the OUTPUT FORM. See page 22 for more informa-
tion on the Superheat Test.

14 15
Page 8 of 38 PETITIONERS' EXHIBIT 1019
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1.1 Target Evaporator Exit Temp Overview

—0
Target Evaporator Exit Temp (aka temperature drop or delta T) is used to Drry Bulb T/C

determine if the evaporator is getting the optimum airflow.

Supply Plenum

The HVAC Guide calculates the Target Evaporator Exit Temperature so
the technician can compare it to the Actual Evaporator Exit Temperature. If
the charge is correct and Actual Evaporator Exit Temperature is more than
3°F above or below the Target Evaporator Exit Temperature, an airflow prob- Direction Fan
lem may exist. The Target Evaporator Exit Temperature switch position is of Airflow
Title 24 compliant.

An Actual Evap Exit DB Temp below the Target Evap Exit DB Temp is an
indication of low airflow.

Increasing airflow can be accomplished by eliminating restrictions in the
duct system, i sing blower speed, cleaning filters ni isters. Dry Bulb and
uct system, increasing blower speed, cleaning filters or opening registers g

After corrective measures are taken, repeat measurement procedures as often

as necessary to establish adequate airflow range. Allow system to stabilize for

15 minutes before repeating measurement pmcedure.l

An Actual Evap Exit DB Temp above the Target Evap Exit DB Temp
usually indicates low capacity. Occasionally airflow is higher than expected.

Look for causes of low capacity such as refrigerant mischarge or dirty con-

denser coil. If the airflow is high, correct by lowering the fan speed.

Setting up the ATH4 and HVAC Guide
analyze to measure refurn dry bulb and
wet bulb temperatures between the air
filter and evaporator coil

12005 Residential ACM Manual, Page BD-5, (#5-7)
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1.2 Target Evap Exit Temp INPUT FORM

Inputs

Take measurements using
Fieldpiece Accessory Heads
to automatically input
onto the INPUT FORM.
Measuremnents can also be
taken wirelessly. See page
12 for wireless instructions.

Into Evap Return DB (Into Evaporator Return Dry Bulb) Air tempera-
ture going into the evaporator. Take measurements as close to the air
handler as possible. If the filter is directly before the air handler clip the
included dry bulb thermocouple (ATA1) onto the filter. If the flter is
not just before the air handler drill small holes in the return plenum and
take measurements. Seal any holes before leaving the job site. Suggested
Accessories: ATH4, ATAL

Connect Accessory Head.
Scrall ta highlight desired
parameter, Press enter to
start taking measurement.
Press enter again to lock
Into Evap Return WB (Into Evaporator Return Wet Bulb) Use the wet - — T ITin.

bulb thermocouple (ATWB1) and take measurement at the same place Target Evaporator Exit emperature Test INPUT FORM filled.

as the Into Evap Return DB. Suggested Accessories: ATH4, ATWEL.

QOut of Evap Sllppl}? Dl’}" Bulb Air temperature coming out of the
evaporator. Punch or drill a small hole in the supply plenum and mea-
sure in the center of the plenum. Suggested Accessories: ATH4, ATBI.

Ret Plen Pres (Return Plenum Pressure) Optional. Static pressure in the

return plenum before the evaporator. Suggested Accessories: ADMN2Z,
ASP2.

You can also enter
measurements manually
with the arrow buttons.
The negative sign is faund
between 9 and 0.

Sup Plen Pres (Supply Plenum Pressure) Optional. Static pressure in the
supply plenum after the evaporator. Suggested Accessories: ADMN2,
ASP2,

Prass enter to see a list of
saved Customer |0 or use
armows to enter a new 10

Customer ID Used in the file name to save, recall and download tests. Use
arrow buttons to "type” in each character.

Target Bvaporator Bxit Temperature Test INFUT FORM
Units Select English or Metric units. continued from abave.
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1.3 Target Evap Exit Temp OUTPUT FORM

Outputs

Target Evap Exit DB Temp The target air temperature exiting the
evaporator based on the measured Return Air Wet Bulb and Dry Bulb.
If charge and airflow are adjusted properly, the Actual Evap Exit Temp
should be close to the Target Evap Exit DB Temp.

The QUTPUT FORM displays
the results of the test.

Compare the Target to the
Actual Evap Exit Temp.

Actual Evap Exit Temp The measured air temperature leaving the evap-
orator. This is the same as Out of Evap Supply Dry Bulb (See page 18).

Use suggested actions to
fix the prablem. Scrol
down ko see mare.

Fan Press (Fan Pressure) The pressure difference between the supply ple-
num pressure and the return plenum pressure.

Target Evap Exit Temp OUTPUT FORM.

Suggested Actions Suggested actions are displayed to correct the prob-
lem. Use the down arrow to scroll down the OUTPUT FORM.

See Sec (See Section) The section numbers at the end of the OUTPUT
EORM refer to the sections in this manual with more detailed informa-
tion about each test.

Continued from above. Lse
the Up/Down Armows ta
scral | through the OUTPUT
FORM to see all suggested
actions.

Target Evap Exit Temp OUTPUT FORM continued from above,

Page 11 of 38 PETITIONERS' EXHIBIT 1019
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2.1 Superheat Overview Refrigeration Cycle

Superheat is the temperature rise above the boiling point of the refriger-
ant. Too high, and the refrigerant boils off early in the evaporator and wastes
most of the capacity of the evaporator. Too low, and you risk liquid going into

s Lse the HG3, ASX14 and ATC1
phSgapre.ssor. t0 g8t actual superheat

Using superheat is the best way to obtain proper refrigerant charge for a
fixed restrictor metering device system.

If the air conditioner is in good working order and the airflow is adjusted
properly, comparing the actual and target superheat will tell you if refriger-
ant needs to be added or recovered. Ensure the pressure never exceeds the
manufacturer's maximum overload pressure guidelines.

On a fixed restrictor system, the target superheat is determined based
upon the indoor wet bulb and outdoor dry bulb temperatures.

The Actual SH (superheat) should be within +5°F of the Target 5H to
ensure optimum performance. If the actual SH is outside this range, modi-
fications to the charge or adjustments to the restrictor (TXV) are necessary.
REFRIGERANT

Adding refrigerant lowers Actual SH. Recovering refrigerant increases
your Actual SH. The amount of refrigerant necessary to add or recover will

vary based on the size of the system and the difference between the Actual
and Target SH.

COMPRESSOR

To get Actual Superheat, you need to measure suction line pressure and
suction line temperature. To get Target Superheat heat for fixed restrictor
systems you need to measure return air wet bulb and outdoor dry bulb.

Becaunse everything within the system is interdependent, one adjustment
can affect other parts of the system. For example, increasing airflow increases
the superheat, which may require adding refrigerant. After modifications, al-

low 15 minutes to stabilize and then retest. COMDEMSER

L]
1%
hﬂ
By
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2.2 Superheat INPUT FORM
Inputs

SH Table (Superheat Table) Select Standard or Custom. Standard calcu- Highlight input and press
lates the Target Superheat using charts from California’s Title 24. Cus- ErftEH-:l 5E[E1’j-3 iE-It[lJ‘ -
% d ; g ; refrigerants. Scroll to desirey
tom allows the technician to enter in the Target Superheat. 'Ef'kI;E'&F[. e Birtes I
ock it in.

Target SH (Target Superheat) if you selected Custom on SH Table and then
type in the Manufacturer's recommended superheat in the Target SH
input.

Take measurements using
Heldpiece Accessory Heads
ar manual entry.

Use the arrows ta type in
each character.

Refrigerant Select from the 39 Refrigerants available.

OD Dry Bulb (Outdoor Dry Bulb) Air temperature going into the con- '?-'Lﬂl-jf'f[r':l'ﬂ‘[‘P'-” FORM wsing the Standard superheat table
denser. Suggested Accessories: ATH4, ATAL 1015

Ret Wet Bulb (Return Wet Bulb) Take the wet bulb temperature at the in-
let of the evaporator. Generally right before the filter is a good location.
Suggested Accessories: ATH4, ATWEL.

SL Pressure (Suction Line Pressure) Pressure of the suction line taken at ]I:'ﬁé.rjl':;."]"} arrE:‘T;r i
JLAITYIN & ' L4

the suction line service port. Suggested Accessories: ASX14. ta Custom ta enter

the manufacturer's

recommended superheat.

SL Temp (Suction Line Temperature) Take the suction line temperature be-
tween the evaporator and compressor. Make sure to be at least 6 inches
away from the compressor. Suggested Accessories: ATCI.

Use arrows to maneal ly
anter in manufacturer's
recommended superheat.

Customer ID Used in the file name to save, recall and download tests. Use
arrow buttons to "type" in each character. Press RIGHT arrow to get to
the first character. Once complete, press ENTER to lock it in.

Units can be changed to
either English or Metric.

Superheat INPUT FORM wsing the Custom superheat table
Units Select English or Metric units which allows the tachnician to enter in the manufacturer's

FeCOmmended supermeat.
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2.3 Superheat OUTPUT FORM
Outputs +

Target SH (Superheat): Indicates what the superheat should be. For Cus-
tom SH Table it is the manufacturer's recommended superheat entered
by the tech. For Standard SH Table it is calculated from Return Wet Bulb
and Outdoor Dry Bulb.

The OUTPUT FORM displays
the results of the test.

Compare the Target 5H to

the Actual SH. he d fference
h be abaut 5 °F

Actual SH (Superheat): Shows the superheat calculated from the measured e

suction line temperature and suction line pressure.

Use suggested actions to fix
the protlem. Scoll down to
SEE MOIE.

Vapﬂr Sat: This is the vapor saturation temperature (boiling point) of the
refrigerant in the evaporator coil. Calculated from SL Pressure.

Superheat QUTPUT FORM.
Suggested Actions: Suggested actions are displayed to correct the

problem. Use the down arrow to scroll down OUTPUT FORM. Be-

cause everything within the system is interdependent, one adjust-

ment can affect the whole system. Tests should be used together

such as Superheat to correct refrigerant charge and Target Evap Exit

Temp to correct airflow across the evaporator coil.

See Sec (See Section): The section numbers on the OUTPUT FORM refer
to the sections in this manual with more detailed information about each
test.

Keep scralling through the
CUTPUT FORM to see all
suggested actions.

Superheat QUTPUT FORM continued from above.
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Refrigeration Cycle

3.1 Subcooling Overview

Subcooling is the temperature decrease below the saturation tempera-
ture (same as the condensing point) in the condenser. Too high, and refriger-
ant condenses too early in the condenser and ‘wastes’ most of the capacity of
the condenser. Too low, and a mixture of gas and liquid can be delivered to
the expansion valve, reducing efficiency.

In a properly working TXV/EXV system, the superheat is held constant.
This is why subcooling is the best way to obtain proper refrigerant charge for
a TXV/EXV system. If the air conditioner is in good working order and the
airflow is adjusted properly, comparing the actual and target subcooling will
tell you if refrigerant needs to be added or recovered (ensure the pressure
never exceeds the manufacturer's maximum overload pressure guidelines).

Make sure the TXV/EXV bulb is installed properly, there is proper re-
frigerant to obtain target subcooling, and there are no liquid line restrictions. _COMPRESSOR

The Actual SC (subcooling) should be within £3°F of the Target SC
for correct refrigerant charge.

For Actual Subcooling, you need to measure liquid line pressure and lig-
uid line temperature. Target Subcooling is usually specified by the manufac-
turer and if not the HG3 uses conservative Target Subcooling tables.

Adding refrigerant increases your Actual SC. Recovering refrigerant
decreases your Actual SC. The amount of refrigerant necessary to add or
recover will vary based on the size of the system and the difference between CONDENSER
the Actual and Target SC.
Lfse the HG3, ASK14, and ATCT
Because everything is interdependent, changes in one part of the system to measure Actual Subcooling.
affect other parts of the system. For example, increasing airflow decreases the :
subcooling, which may require adding refrigerant. After modifications, allow

15 minutes for the system to stabilize; and then retest.
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3.2 Subcooling INPUT FORM
Inputs
Target Subcooling Find this value on the equipment manufacturer's

name plate. Ifit's not listed, the HVAC Guide will make a conservative
estimate.

Select Yes or No and press
Enter. |f you select Mo the
HWAC Guide will base the
Target SC on a conservative
chart.

Rﬂfrigerant 39 Refrigerants available. Press Enter to get to the list. Use
the UP/DOWN arrows to select refrigerant. Press ENTER to lock it in.

LL Pressure Liquid Line Pressure taken at the liquid line service port.

LL Temp Taken after the condenser near the liquid line service port.

Subcooling INPUT FORM asks the technician if the
manufacturer's recommended subcoaling is available

Customer ID Used in the file name to save, recall and download tests. Use hefore proceeding with the test.

arrow buttons to key in each character. Press RIGHT arrow to get to the
first character. Once complete press ENTER to lock it in.

Units Select English or Metric units.

Use Arrows to enter Target SC.

Take measurements using
Fieldpiece Accessory Heads
enter them manwally.

Subcooling INPUT FORM with manufacturer's data.

Page 16 of 38 PETITIONERS' EXHIBIT 1019




- D Wayback Machine *
G

()  https://web.archive.org/web/20110619232012/http:/fieldpiece.com/PDF/Manuals/HVAC-Guide3-manual-v17.pdf A Q Ya o= ®

For quick access, place your favorites here on the favorites bar. Manage favorites now

wreswer ancwive  |htip-/fieldpiece com/PDF/Manuals/HVAC-Guide3-manual-v17 pdf |[Eo ] """ Rl PE @ o

IR ... 19 [

9 Jun 2011 - 7 Dec 2022 | | 2010 Rl 2022 geyremra—

= ‘ 17 ‘ofae Q — 4 7 (Y Page view AN Read aloud Add text Y Draw + ‘F Highlight + & FErase () €3 ) o

3.3 Subcooling OUTPUT FORM
Outputs +

Target SC (Subcooling) Indicates what the subcooling should be from the
manufacturer’s specifications. The HVAC Guide uses a built in conserva-
tive estimate when manufacturer’s specifications are not available.

The OUTPUT FORM displays
the results of the test.

(ompare the Actual 5C to the

arget SC. Actual subcooling
should be within about 3°F
the target subconding.

Actual SC {Subcooling) Displays the subcooling calculated from the mea-

sured liquid line temperature and liquid line pressure.

Lil‘.]llid Sat This is the saturation temperature of the refrigerant in the con-
denser coil. It is one of the temperatures from which subcooling is cal-
culated.

Use suggested actions to fix
the prablem. Scroll down
with the arrows to see more.

Subcooling OUTPUT FORM

See Sec (See Section) The section numbers on the OUTPUT FORM refer to
the sections in this manual with more detailed information about each
test.

Suggested Actions Suggested actions are displayed to correct the
problem. Use the down arrow to scroll down the OUTPUT FORM.
Because everything within the system is interdependent, one adjust-
ment can affect the whole system. Tests should be used together
such as Subcooling to correct refrigerant charge and Target Evap
Exit Temp to correct airflow across the evaporator coil.

Keep scralling throwgh the
OUTPUT FORM to see all
swgoested actions.

Subcooling OUTPUT FORM continued from above

[ 4

%
Ean
“'J
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4.1 Combustion Overview

Combustion Test helps you determine the effectiveness of the combus-
tion by analysis of combustion products and temperature. ==3 =

The Combustion Test will only tell you about combustion and does not
take into account any losses from poor insulation, or cycling and standby
losses. It does not measure any losses in the distribution system such as unin-
sulated hydronic piping, air duct leakage or insulation levels.

Properly tuned gas combustion equipment will produce little or no car-
bon monoxide, no soot, and will consume less fuel.

Combustion gases should be sampled close to the exit from the heat ex-
changer within an area where all gases would be well mixed and before dilu-
tion air enters the venting systems (i.e. draft hoods, barometric dampers, etc).
Testing within 18 inches of the breech is a typical location for most oil-fired
equipment. If the appliance is an atmospheric gas type with a draft hood, the
test would be taken in the top flue passage prior to mixing with dilution air.

After testing is complete, the hole in the flue/stack must be plugged ap-
propriately.

Lk the HG3, AOX2, ACM3, and ADKP2
to perfarm combustion analysis.
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4.2 Combustion INPUT FORM
Inputs

Fuel Select Natural Gas, Oil #2 or Propane.

Type Default: Condensing. Other selection: Non-Condensing. The pres-
ence of a condensate line indicates a condensing unit, otherwise it is a

Press Enter to see the fuel [ist.

ncm—cundensing unit.

Take measurements using
Fieldpiece Accessory Heads
or manual entry.

Primary Temp (Primary Temperature) Measure the temperature of the
air being introduced to the combustion process.

DI (Oxygen) Connect the AOX2 with the switch on %0, and take a sample
of the combustion products in the flue/stack (within 18 inches from the
start of the flue).

Combustion Analysis INPUT FORM.

Flue Temp (Flue Temperature) Connect the ATRI temperature probe to
the AOX2. Set the AOX2 on TEMP and measure the temperature of the
combustion products in the flue/stack (18 inches from the start of the

flue).

CO (Carbon Monoxide) Connect the ACM3 and take a sample of the com-
bustion products in the flue/stack in the same location as the 02% mea-
surement (within 18 inches from the start of the flue).

Scroll to appropriate Foel
using the UPF/DOWN Arrows.
Press Enter to bock it in.

Draft Press (Draft Pressure) Air pressure taken in the flue. Suggested Ac-
cessories: ADMN2, ASP2.

Customer ID Used in the file name to save, recall and download tests. Use
arrow buttons to "type” in each character. Press RIGHT arrow to get to
the first character. Once complete press ENTER to lock it in. Fuel drop down mena.

Units Select English or Metric units.
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4.3 Combustion OUTPUT FORM

Outputs
The QUTPUT FORM displays the
CDZ {carbon dioxide) The %CO; in the combustion products. results of the test. Standard
. Hficiency should be close ta
manufacturer's specifications.
Excess DZ {Excess Air) The amount of Q5 above the minimum theoreti-
cal amount needed for complete combustion. For complete and efficient
combustion, Excess O, must be adjusted to manufacturer’s specifica-
tions. Combustion OUTPUT FORM.
COAF (Carbon Monoxide Air Free) The amount of CO in the combustion
products taking into account the dilution effect of excess O. Atmospheric Fan Assisted Natural Gas or LPG
Creygen (04) 6-9%
Net Temp (Net Temperature) The stack (vent) temperature minus the pri- — - s
Stack Ternperature 25-500°F
mary air temperature. Jtack empet
Condensing Natural Gas or LG
Standard Eff (Efficiency) The actual efficiency of the combustion equip- Owygen (0-) -9,
ment calculated by analyzing the losses up the exhaust. tack Termperai 0140
Stack Ternperature 901407
Siegert Eft (Efficiency) The European standard for combustion efficiency. Natural Gas/LPG Power Burners
Cryigen (05) 3-6%
See Sec (See Section) The section numbers on the OUTPUT FORM refer to T —rve
the sections in this manual with more detailed information about each ————— - —
ot Fuel oil Flame Retention Power Bumners
Orygen (0) 3-1%
Stack Temperature 325-500°F
Fuel 0il Non-Flame Retention Power Burners
(eygen (0-) 9%
Stack Temperature A00-500°F
Condensing Oil
Uygen (0-) 3-7%
Stack Temperature S0-140°F
Appropriate levels for combustion equipment chart.
Manufacturer's specifications should akways be
determined before adjusting the system.
I8 3@
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5.1 checkmer®

The CheckMe!® test is included on model HG2 and HG3. It is available
for purchase on model HG1.

CheckMe!” evaluation was developed by Proctor Engineering Group and
is the most advanced real-world method for troubleshooting A/C systems.
It looks at the big picture to diagnose problems. Superheat, Subcooling, and
Target Evaporator Exit Temperature tests look at individual performance in-
dicators to determine if they are within proper range. CheckMe!" looks at the
system as a whole to give a more complete diagnosis. CheckMe!" saves time
and money by quickly diagnosing a range of potential problems or even mul-
tiple problems. CheckMe!® recommends actions to tune the air conditioner
or heat pump to its optimum performance with minimal retests. This leads
to even fewer call backs.

The algorithms built into CheckMe!” are based on the real world test data
of over 250,000 air conditioners. The testing procedure and accuracy of the
diagnosis have been refined over many years by Proctor Engineering. The
CheckMe!* switch position is a real time-saver because it can give you a more
accurate diagnosis than looking at individual aspects of the air conditioner.
Great way to avoid call-backs.

The CheckMe!" position has diagnoses that will help you pinpoint prob-
lems with the system. Besides providing better diagnoses, it also checks the
test numbers and warns you if there is a likely testing error. In these cases,
you will want to retake some measurements.

CheckMe!® in the HG3 will analyze with almost any amount of data.
The more information supplied, the more accurate and comprehensive the
diagnoses. CheckMe!* determines the current state of the equipment. It is
recommended that you pretest before repairs and test after repairs to confirm
the improvement.

40
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5.2 CheckMe!® INPUT FORM

Below is a picture of the extended CheckMe! INPUT FORM. The fol-
lowing sections cover each part of the INPUT FORM in more detail. Refer
to the page numbers in the blue boxes.

Select the system type.
(Options include: A/C, Heat
Pump or Geothermal. Page 42.

v Highlight

Ganerally used for utility
programs. See page 42.

All the parameters taken from
the Indoor Unit. Page 43.

DR AN D=

All the parameters taken from
the Qutdaor Unit. Page 44.

Truseflow is taken with a
TrieeFlow grid. It's not used
with mast utility programs.
[t can be toggled on or off
Page 43.

Enter the Customer I0 using

= = O U —

the amow buttons.

CheckMe! ® INPUT FORM.
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5.2 CheckMe!® INPUT FORM (continued)

S‘_FS T}rpe (System Type): Default: AC (Air Conditioning). Other selections:
H Pump Heat (heat pump in heating mode), H Pump Cool (heat pump
in cooling mode) or Geothermal.

Grant and Sys Info: Default: None. Other selections: New or a previ-
ously created Grant. Unless you are working under a Grant program,
usually through a utility or government, then the Grant will remain as
None. You can also use this feature to track extra measurements or sys-
tem information.

GRANT FORM

In parts of the United States, CheckMe!® is used to verify that a system is
tuned to the highest standards and qualify the work for grants. Grants typi-
cally require you to track additional information about the system in order
to qualify for the tax rebates or other incentives. Contact your local utility to
learn how to become a grant participant.

After you have selected "New” or a pre-existing grant from the list of
grants you will be taken to the GRANT FORM. The Grant form allows you
to create new grants in accordance with particular specifications.

Grant and Sys Info: Use alpha-numeric characters to manually input and
name this grant. Once created you can access this grant for future tests.

Dpﬁﬂl‘lﬂl Inputs: Optional inputs can be added to the INPUT FORM for
the new grant you have created. By turning these to "Yes" you will see
them on the INPUT FORM when this grant is selected.

List of inputs: Indoor Model No. (number), Furnace Model No. (num-
ber), ID VOLTS (voltage of indoor unit), ID Full Ld Amps (full load run-
ning amperage of indoor unit), Sup Plen Press (supply plenum pressure,
static), Ret Plen Press (return plenum pressure, static), Evap Fan Amp
(evaporator fan amperage), Test (initial or after repair), Outdoor Model
No (number), Outdoor Year (year manufactured of the outdoor unit),

AN Read aloud Add text Y Draw ~

Qutdoor Serial No (serial number of the outdoor unit), OD Velts (volt-
age of the outdoor unit).

Advanced Tolerances: These are some of the basic error tolerances
which the CheckMe! program uses to determine if a system is perform-
ing properly. Some grants have different tolerances on parameters such
as superheat and airflow. This is where you can adjust the tolerances. By
adjusting these numbers you will change the way systems are evaluated
by the CheckMe! for this particular grant.

Press the SAVE button to save your changes and return to the CheckMe!
INPUT FORM.

INDOOR UNIT

All temperature and pressure measurements must be taken after the unit
reaches steady state (generally 15 minutes of continuous operation).

Metering Device: Default: TXV/EXV. Other selection: Fixed.

Return DB (dry bulb) and Return WB (wet bulb):Take measurements
very close to or within the return air side of the air handler (not at the
return grille since temperatures and humidity change by the time the air
reaches the indoor coil). Wet the wet bulb sensor (ATWB1) and insert
it after 15 minutes of continuous running. Insert the dry bulb sensor
(ATA1) through the same hole. They can be clipped together between
the filter and the evaporator coil if the filter is upstream from the coil.

Watch the wet bulb temperature; it will drop and then stabilize. The wet
bulb temperature is the stabilized reading. If the sensor starts to dry out,
the reading will rise and the wrong temperature will be recorded. If the
filter is not directly upstream of the air handler, make small holes in the
return plenum just big enough for the probes. Seal any holes before leav-
ing the job site.

Supply DB (dry bulb leaving the indoor coil): Measure in the center of
the supply plenum. Make a small hole in the supply plenum and insert a
calibrated dry bulb thermocouple such as the ATA1 or ATB1. Determine
the average air temperature in the supply plenum.

43
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OUTDOOR UNIT
Refrigerant: Default: R-22. Other selection: R410A.

Rated Amps (rated amperage of the outside unit): This can be found on
the nameplate along with the outdoor voltage and the refrigerant.

Target Subcool: Manufacturer’s recommended subcooling for TXV/EXV
systems. This varies by manufacturer, and may also change depending
on weather conditions. Always charge to the equipment manufacturer’s
specifications when available. If no target subcooling is available then the
HWVAC Guide will make a conservative estimate.

SL Pressure (suction line pressure): Connect the ASX14 to the suction side
service port. Select pressure mode on the ASX14 head. The system must
be stabilized before taking the measurements. Enter data manually if you
want to get pressure from your ganges. The analysis is only as good as the
measurements. The Fieldpiece ASX14 has better resolution than most
gauge sets.

SL Temp (suction line temperature): Measure near SL service port (within
6 inches). Use the ATC]1 or ATC2 to get a good pipe temperature. The
clamp should be perpendicular to the pipe and should be securely seated
with the sensor in contact with the suction line. On a package unit make
sure you are at least 6 inches away from the compressor and not on the

hot gas discharge line.

LL Pressure (liquid line pressure): Connect the ASX14 to the liquid line
service port. Set the accessory head to measure pressure and ensure the
reading stabilizes before locking in the reading. Enter data manually if
you want to get pressure from your gauges. The analysis is only as good
as the measurements. The Fieldpiece ASX14 has better resolution than
most gauge sets.

LL Temp (liquid line temperature): Measure near the location that the LL
Pressure was taken. Use the ATCI to get a good pipe temperature. The
clamp should be perpendicular to the pipe and should be securely seated

with the sensor in contact with the liquid line.
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OD Dry Bulb (cutdoor dry bulb temperature): Clip a calibrated ATAI
to the inlet of the condenser (typically on the side of the condenser), in
the shade if possible. Note that the temperature of the air entering the
outdoor coil can be considerably different than the ambient temperature
due to recirculation of air exiting the unit. Determine the average tem-
perature of the air entering the condenser.

Cond Amps Draw (actual condensing unit amp draw): For a package
system this is the total amp draw of the unit. With a factory HG2 or
HG3, use an ACH4 amp clamp and take measurement automatically. To
use another amp clamp (such as the SC77) and for HG1s upgraded to an
HG2, input this measurement manually.

TrueFlow® :

The TrueFlow® meter measures the airflow directly via a grid installed
in place of the filter (or other location that has all the indoor unit airflow
through it). For more information please visit www.energyconservatory.com.

TrueFlow": Default: NO. If NO, skip ahead to the Customer ID. Answering
YES unlocks the inputs for this section.

Nom Ton: Nominal ton nage of the A/C system.

Grid Size: Default: 14 inches. Other selection: 20 inches.

Sup Plen Pres: TrueFlow" system operating pressure with the filter in-
stalled and no TrueFlow® grid. This is the normal supply operating pres-
sure (NSOP) and is measured using the static pressure probe included
with the TrueFlow® plate.

Flow Pressure: True Flow Supply Operating Pressure (TESOP) using the
True Flow plate.

Sup Plen Pressure with Grid: TrueFlow® operating pressure with the
filter and TrueFlow® grid installed. This is the TF SOP and is measured
using the static pressure probe included with the TrueFlow”® plate.

2 TrueHow® is the reqistered tradernark of The Energy Conservation
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5.3 CheckMe!® OUTPUT FORM Overview

Press the OUTPUT for the CheckMe!* OUTPUT FORM. The diagnoses
and recommendations are listed in order with the most likely diagnosis first.

They are displayed in plain English to show the customer right on the job.

The CheckMe! OUTPUT FORM
See page 66 for all CheckMe! diagnostics and more information about gives the most diagnosis based
: ) on the parameters inputted.
each diagnostic. The mare info you give
CheckMe!, the more accurate
. . the diagnasis.
Because all parts of an A/C system are interdependent, changes made to
one part of the system can influence other parts of the system. For example,
increasing airflow may increase the superheat, which may require adding re-
frigerant. After modifications, allow 15 minutes to stabilize before your final
test.
ri After each diagnosis there is
a @ section your can view in the
manual with mare info. Ses
r Faqe &Y to see section 2311
i ar example.
1
b=
S
C
S
CheckMe OUTPUT EQRM.
46 47
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6.7 cFrM Overview

The CEM (Cubic Feet per Minute) test is used to determine how much

air is being supplied to, and returned from, the conditioned space. Check TR
: : | ; ] . _ leasure at several points o
manufacturer's specifications and engineering designs to determine the tar- the grille to get an accurate
get CEM for the space. The right amount of CFM will keep temperatures “‘:_’:]FL“;I“;':;““:EEEEI'!G-;
- i au L (=]
comfortable, stable and enable the right amount of air changes per hour eadings. T

throughout the space.

Measuring the CFM at the grilles is the best way to determine the amount d '| d r" il
of air being delivered to or taken out of the conditioned space. 'l

‘ ‘ BN
- - [ Yo
1 ‘ e M
.LEEQ”LWLL_h

Every system requires the right amount of system CFM to efficiently de-
liver the correct amount of heating or cooling. This can be checked through 2
the Target Evap Exit Temp test or Check Me! switch position.

Measuring CFM can be a difficult task. Air coming out of the duct is
turbulent and the velocity widely varies across the grille. The Airflow test
on the HVAC Guide works with Fieldpiece airflow accessory head(s), AAV3,
employing a sophisticated algorithm to calculate a more accurate CFM.

The CFM test can measure up to 13 different grilles. On the INPUT
FORM the technician chooses either supply or return grille and enters in the
manufacturer's size and free area specifications or uses Fieldpiece algorithms
based on the size and type of grille. Always use the manufacturer's specifica-
tions when available since they will lead to the most accurate measurements

Measure CFM with the HG3 and ASV3.

and diagnosis. The technician can take several readings per grille to ensure
an accurate average air velocity is obtained.

The HVAC Guide takes all the readings and calculates the CFM based on
average air velocity and size and type of grille. The OUTPUT form lists the
CEM for each grille, average, min, and max air velocity for each grille, total
return and total supply for each multiple grille test.

Traverse example for a rectangular grille.

48 49
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6.2 CFM INPUT FORM
Inputs

Grille 01 Each grille has a numbered label.

ID Each grille has an alphanumeric customizable ID. Each grille s labeled with a
number and alphanwmeric 10
on the INFUT FORM.

Flow Choose Supply or Return.

Select Return or Supply for
each Grille.

Manufacturer's Data This is the free area correction for each grille.

Enter the Manufacturer's
E.ﬂa nere lJL‘r. scroll :?:wr 0]
. eldpiece Defaults. From
Selections there, select the appropriate
None: No area is used and CFM cannot be calculated. CEM INPUT EORM default baﬁ‘e‘j R L

y . : i . CFM i type of grille.
No Corrections: No corrections are made and CEM is based on o ' yPears

the size of the grille entered i.e. no grille on duct exit.

Free Area: Use Manufacturer's free area in square feet (sqft),
inches(sqin), centimeters(sqcm), or meters (sdm).

Area Multiplier: Enter the manufacturer's Area Multiplier and grille
dimensions.

Fieldpiece Defaults: Use the Fieldpiece Defaults for grille type and Velocity of air being measured
: el - . . by the AAV3 Accessory Head.
input size if no manufacturer's data is available.

Highlight Yelocity and press
Enter fo start measuring.

Velocity The velocity can only be entered with Fieldpiece airflow accessory
head(s) such as the AAV3. This is for convenience and to ensure accurate
measurements. It allows for multiple measurements per grille. Hold the
vane perpendicular to the grille, set the AAV3 to velocity and press Enter
to start taking the measurement.

Traverse the grille slowly and
press the right arrow to take
several measurements to get
an accurate average velocity.

Press Enter to add another
grille to the test. CFM [cubic
feet per minute) is calculated
separately for each grille.

A‘I’g While the velocity is being measured press the Right Arrow to take CFM INPUT FORM continued from above.

additional readings to get a more accurate average. You can take up to 99

readings per grille.

Add a Grille Highlight ADD A GRILLE and press Enter.

Customer ID Used in the file name to save, recall and download tests.
50
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6.3 CFM OUTPUT FORM
Outputs for Each Grille

Grille 01: Each grille measured will have the Grille number and Grille 1D
displayed on the OUTPUT FORM.

CEM: The calculated Cubic Feet per Minute will be displayed for each grille.

The QUTPUT FORM displays the
results for each grille. Soall
down to see the total CFM.

Average: The average air velocity of all the readings taken at each grille.

Minimum: The minimum air velocity of all the readings taken at each
grille.

Maximum: The maximum air velocity of all the readings taken at each CEM OUTPUT FORM
grille.

See Sec (See Section) The section numbers on the OUTPUT FORM refer to
the sections in this manual with more detailed information about each
test.

Number of Readings: The number of readings taken at each grille.

Outputs For Each Test

Total Supply CFM: The total CEM for all the supply grilles.

Compare the Tatal Supply CFM
to the Total Return CFM.

Total Return CFM: The total CEM for all the return grilles.

CFM QUTPUT FORM continued from above,
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7.1 service Light Overview P—" e

SAT
The Service Light is just like a "check engine” light that you can install H 215 -? 3 . 8 6 °F !
onto your customer's air conditioning system. The Service Light is installed . - bl

near the thermostat and will light up when a problem exists. There is a con-
venient place to put your company name and phone number on the Service
Light so your customer can easily contact you to come fix the problem.

Transmitters get installed onto the system and continuously measure a ™ . T
and send data to two boxes, one for the condenser and one for the evapora- _—
tor. These boxes collect data from the transmitters to look at the whole system The Service Light is installed next to the thermostat. The light will tum on when

while it's running and if a problem exists will turn the Service Light on. there is a problem. Your contact info will be visible when the lightis on.

The Service light is setup and programmed using the HG3. Switch the
dial to Service Light and connect the HG3 to the Service Light to begin. For
more information, please see the Service Light Operator's manual. Please

gggg

visit www.fieldpiece.com/operator-manuals to download the Service Light
operator's manual.

e —

H 2B 730 ] 31

o = . ]
-—_—

The Service Light is installed next to the thermostat. [twill tumn on when
there is a problem and natify the Building owner to contact you

The HG3 connects to the
service light bawes for setup
and data retreival.
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8.1pata Logger and Display
Inputs

Looking at a system over a period of time sometimes is the only way to
determine a problem. The HVAC Guide can log any parameter measured
from a Fieldpiece Accessory Head. Accessory Heads can be attached directly
or wirelessly. The HVAC Guide can log up to 12 wireless signals and 1 direct
signal at the same time. This makes it easy to see how the whole system is
operating and easily move about the job site without disconnecting any test
instruments.

The tech decides how long the HVAC Guide test will run (span) and then
how often a measurement will be taken (per). Once the data is saved in the
HVAC Guide the technician can download it to a PC into a Microsoft Excel
spreadsheet. Each reading is displayed on the spreadsheet along with the
average, minimum, and maximum reading for each parameter.

Display

The HVAC Guide can display any parameter from any Fieldpiece Acces-
sory head. Switch the dial to Display and select the desired parameter on the
accessory head. The reading will be displayed in big bold numbers for easy

reading.

Select ACV (AC Volts) or DCV (DC Volts) by pressing the UF/DOWN
arrows. Almost every head uses DCV except for the ACH4, which uses ACV.
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8.2 Data Logger INPUT FORM 8.3 Data Logger OUTPUT FORM
Inputs Qutputs
1. Span: The full length of time for the test. Select days, hours, minutes or 1. StartTime: The time when logging began.
seconds.

2. EndTime: The time when the logging ended.
2. Per: How often the measurement(s) are taken during the span of the test.
3. Average: Each data set has a calculated average over the entire set.
3. Set ID: The name of the set of data for each parameter.
4. Minimum: Each data set has a minimum, time-stamped measurement.
4, Measurement: Select Volts AC or volts DC. See Accessory Head in-
struction manual to determine Volts AC or Volts DC. 5. Maximum: Each data set has a maximum, time-stamped measurement.

5. CustomerlID: Used in the file name to save, recall and download tests.
Use arrow buttons to "type” in each character. Press RIGHT arrow to get
to the first character.

Set the Span far the entire
length of the test. Set the Per
to hiow often a reading is taken.

Each test can record up ta 13
different measurements, called
Sets. Each Set can be [abeled
with an 10,

Average measurement of
|']-:|-:II:IrTE"T||:I with duratian
(Span) shown below.

Fill out the INPUT FORM and
Press Enter when Start is
highlighted to start recarding.

Minimum and Maximum
measurements during the 10
minute span with each time
stamp shown below.

Each test is |abeled with a Here are the sections of the
Customer I0. Use Arraws to : ] manual with more info on the
type in Customer ID. Data Logger switch pasitions.

Data Logger INPLIT FORM continued from above, Data logger QUTPUT FORM.
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Setup Switch Position Version (about)

You can check the version of your Firmware by highlighting
Com with PC Version(about) and pressing Enter. Keep your Firmware up to date by down-
loading the latest version from www.fieldpiece.com/downloads.
Highlight Com with PC and press enter to upload and download tests to .
and from a PC. See HVAC Guide Software Manual for detailed information. Time/ Time Setup

The internal clock is used to time stamp each saved test. The time can-

MEmnr’ Mﬂnﬂgm&nt not be altered once data is taken. The time is shown at the bottom of most
INPUT FORMs.
From the Setup Switch Position you can delete a single test, entire cus-

tomer file, Grant info, data logs or all data. You can also check how much . Rotate the dial to the SETUPR.
memory is left using the Check Memory Status. . Scroll to Time Setup and Press ENTER.
. Press Enter to Change the time.

. LEFT and RIGHT arrows cycle through month, day, year,
military clock, and minutes.

. UP and DOWN arrows adjusts.

. Press ENTER to set time.

. Press INPUT to get you back to the main SETUP screen.

Setup switch position display.
Power Savings

Sleep Mode: Set the HG3 to go into sleep mode after a desired amount of
time. Sleep mode turns off the display while leaving all other functions
running to save battery life. Press any button to come out of Sleep mode.
Default for sleep mode is 15 Minutes.

Auto Power Off: Turn on Auto Power Off to save battery life. This is
useful if the HG3 gets accidently left on. Auto power off is automatically

disabled during data logging tests. You can set the time for Auto Power
Off. Default for Auto Power off is 30 minutes.

60 61
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2011 ik About this capture

Advanced 0 pe rations Clearing a Single Input or INPUT FORM

Press CLEAR when an input is highlighted to erase a single input. Hold
the CLEAR button for three seconds and select Yes to cdlear an entire INPUT

Units FORM.
On every INPUT FORM there is a “Units” line. The default is English
units. Metric units can be used by pressing the RIGHT arrow when “Units” Features
is highlighted. Scroll UP or DOWN to toggle between English and Metric
units. Press ENTER to lock in your selecion. The HVAC Guide will convert Dot matrix display mode (128 x 64 dot)
any measurement you have taken when units are changed mid test. The units Scrolling display
change is universal throughout all switch positions. Mini USB to USB

Plug for use with an AC/DC adapter for prolonged data logging
Wireless transmitter and receiver

Sa\'ing Data Input types: drop down menu, signal (automatic) input, wireless
(HG3 when used with a compatible transmitter ET2W
Press the SAVE button and press ENTER while Yes is highlighted when and EH4W) manual input
in an INPUT FORM to save test data. Test data is saved along with Customer Display contrast adjustment
ID and a time stamp. You will be prompted to input a Customer ID before Firmware updates through PC software
saving. PC compatible
Qutput reports in Microsoft Excel™ format (.xls)
Recalling Saved Tests Blue Backlight
Test Data Diagnosis:
While in the desired test, press the RECALL button to access previously : Target Evaporator Exit Temperature
saved test data. Highlight the Customer ID from the list, and press ENTER, : Superheat Analysis
and then highlight the date and time of the test you wish to recall, and press : Subcooling Analysis
ENTER again. The INPUT FORM for that switch position will then be popu- : Combustion Analysis
lated with the previous test’s data. No Outputs are saved on the HVAC Guide, : CheckMe!" Analysis
they are simply recalculated from the saved inputs. : Data Logger
Display
. CFM
Contrast Adjustment . Service Light
Data Record:
To adjust the contrast level of the display hold the BACKLIGHT button : Customer IIYTime
until the Contrast Adjustment Screen shows. Press UP and DOWN arrows to . Time (Date/Time Setting)
adjust, and ENTER to set. . Accessing Saved Tests
Clear Saved Data
&2 &3
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What's Included

» HG3 Body

» ATH4 Accessory Head

» ET2W Wireless Transmitter

s  ATAI - Dry Bulb Thermocouple

» ATWEI - Wet Bulb Thermocouple
» ANCS - Nylon Carrying Case

» Software

e Mini USB-USB Cable

Specifications

»  Display: 21 characters X 8 rows

» Low battery indication: " [f§] * is displayed when the battery voltage
drops below the operating level. To prevent data corruption wait un-
til "Power Off" is cleared from the display before removing batteries.
Battery: AA x 6.

»  Operating environment: 0°C (32°F) to 50°C (122°F) at <70% R.H.

» Storage temperature: -20°C (-4°F) to 60°C (140°F) to 80% R.H. with
battery removed from meter.

» Dimensions: 210mm (8.27in) (H) x 80mm (3.15in) (W) x 30mm
(1.18in) (D)

»  Weight: approx. 400g (0.88lb) including battery.

» DC Ranges: 500mVDC, 5VDC

» DC Accuracy: +(0.5%rdg+2dgts)

» AC Range: 500mVAC (model HG2 & HG3)

» AC Accuracy: +(0.8%rdg+6dgts) (model HG2 & HG3)

» Input protection: Max. 30VDC/24VAC (Use Accessory Heads Only)

» Resolution: 0.1mV = 1 count on 500mV range; ImV=1 count of 5V
range.

»  Wireless Range: Approximately 100 feet

&4

AN Read aloud Add text Y Draw ~

Limited Warranty

This meter is warranted against defects in material or workmanship for
one year from date of purchase. Fieldpiece will replace or repair the defective
unit, at its option, subject to verification of the defect.

This warranty does not apply to defects resulting from abuse, neglect,
accident, unauthorized repair, alteration, or unreasonable use of the instru-
ment.

Any implied warranties arising from the sale of a Fieldpiece product,
including but not limited to implied warranties of merchantability and fitness
for a particular purpose, are limited to the above. Fieldpiece shall not be liable
for loss of use of the instrument or other incidental or consequential dam-
ages, expenses, or economic loss, or for any claim of such damage, expenses,
or economic loss. State laws vary. The above limitations or exclusions may
not apply to you.

Obtaining Service

Prior to sending the meter in for repair, try taking the batteries out and
reinstalling them or replacing them. Send the meter freight prepaid to Field-
piece Instruments. For warranty service, send proof of date and location of
purchase. For out-of-warranty service, call Fieldpiece for a quote. The me-
ter will be repaired or replaced, at the option of Fieldpiece, and returned via
same shipping service (speed) as shipped to Fieldpiece.

For help with the CheckMe!* switch position, contact Proctor Engineering:

Proctor Engineering
Phone: (415) 451-2480
Fax: (415) 451-2491
418 Mission Avenue
San Rafael, CA 94901

For help with the PC Software, or general How to Use questions as well
as Warranty Repair Issues contact Fieldpiece Instruments. www.fieldpiece.
com.
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Appendix

CheckMe! Diagnostics
5.4 Indoor Coil Airflow Diagnosis

5.401 Airflow OK: The indoor coil airflow was directly measured using
the TrueFlow® grid and is OK.

5.402 Probable OK airflow: The indoor coil airflow was tested by an

indirect means (temperature split) and is probably OK.

5.403 Airflow unknown, check airflow: The measurements are
insufficient to diagnose the indoor coil airflow. Either measure the
Return Plenum Dry Bulb, Wet Bulb and Supply Plenum Dry Bulb or use
a TrueFlow* Plate.

5.404 Low airflow, increase airflow until
actual temp split matches target temp split.
Actual temp split is __ °F and target temp split _ °F: The
indoor coil airflow is low based on the temperature split. Check the filter
and coil, inspect for any restrictions and blockages. Make sure all registers
are open. If the airflow remains low, consider increased blower speed and
duct system modifications. Supply and return plenum static pressures can
be used to diagnose the causes of low airflow.

5.405 Low airflow, increase airflow: The indoor coil airflow was
directly measured using the TrueFlow® grid and is low. Check the filter
and coil, inspect for any restrictions and blockages. Make sure all registers
are open. If the airflow remains low after a retest, consider increased
blower speed and duct system modifications. Supply and return plenum
static pressures can be used to diagnose the causes of low airflow.

5.406 Low capacity or possible high airflow, measure airflow
directly: The temperature split is low. This usually means that the
capacity of the system has been reduced due to incorrect refrigerant
charge. Higher than expected airflow is rare, but does occur occasionally.

(1]
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Measuring the airflow directly would identify if high airflow is the cause
of the low temperature split.

5.407 High airflow, possibly reduce airflow: The indoor coil
airflow was directly measured using the TrueFlow® grid and is higher
than expected. Consider reducing the airflow particularly if the unit is
in a damp climate. In heat pumps high airflow causes uncomfortably low
delivery temperatures.

5.408 Possible plenum temperature measurement error,
retake plenum temperatures: The reported wet and dry bulb
temperature readings from the return and supply plenums are unlikely.
Retake the measurements in the INPUT FORM. See Return DB and
Return WB sections for detailed instructions on how to take these
measurements properly.

5.5 Refrigerant Charge Diagnosis

5.501 C]‘lﬂl’g& OK: Refrigerant charge was tested using the appropriate
method, and it is OKL

5.502 Possible OK charge: The primary indicator of refrigerant charge
(subcooling for TXV/EXV or superheat for non-TXV) indicates the
refrigerant level was OK. However, a secondary indicator reduces the
confidence in that diagnosis. Check out any other potential problems
indicated.

5.503 Charge un]mr.}wn, check i:hill'gE: The measurements are
insufficient to diagnose the refrigerant charge. For best results return to
the INPUT FORM by pressing the INPUT button and fill out the INPUT
FORM completely before pressing the OUTPUT button again.

5.504 Possible undercharge, possibly add refrigerant: Try fixing
other conditions first and retesting but if this diagnosis persists the system
may be undercharged, if no other conditions are triggered, consider
adding refrigerant to correct. The amount of refrigerant to add will vary
based on the size of the system and the difference between Target and
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S il Sietheat/subcooling, 5.511 Overcharged, recover refrigerant until actual subcool-

ing reaches target subcooling. Actual subcooling is _°F

and target subcﬁnling is _°F: There is too much refrigerant in

5.506 Undercharged, add refrigerant until actual superheat this TXV/EXV system. Remove refrigerant until the actual subcooling
reaches target superheat. Your actual superheat is _ °F is within £3°F (Grant = None) of the target subcooling. The closer the
and your target Sl.lpEﬂ'lEil[ is _ °F: This fixed metering device actual subcooling is to the target subcooling, the better.

system is low on refrigerant. Add refrigerant until the actual superheat is

within +£5°F (Grant = None) of the target superheat. The closer the actual 5.512 Undercharged, add refrigerant until actual subcooling
superheat is to the target superheat, the better. reaches target subcooling. Your actual subcooling is _°F
and your target subcooling is _°F: This TXV/EXV system is
5.507 Undercharged, add refri,gerant to obtain 6°F of super- low on refrigerant. Add refrigerant until the subcooling is within +3°F
heat: This fixed metering device system is low on refrigerant. Since the (Grant = None) of the target subcooling. The closer the actual subcoal-

test conditions are hot outside, dry inside, or both, the exact target su- ing is to the target subcooling, the better.

perheat cannot be determined. Because the actual superheat is greater
than 6°F the unit is undercharged. Add refrigerant until the superheat
is 6°F
5.6 Refrigerant Lines and Metering Devices Diagnosis
5.508 Charge unknown, raise indoor temperature to obtain a

target superheat = 5°F and retest: Since the test conditions are Refrigerant line restrictions, incorrect orifice sizes, and TXVs improp-

hot outside, dry inside, or both, the exact target superheat cannot be de- erly installed are common. Any of these problems can lead to premature

termined. This fixed metering device system may be correctly charged or compressor failure.

overcharged. It may be possible to open windows or run the furnace to

change the indoor conditions enough to obtain a target superheat upon If there are restrictions in the refrigerant lines (pinches, dirty filter dri-

a retest. ers), the charge measurements will provide contradictory information; and

getting proper performance will not be possible. Similarly if the orifice of the

5.509 Possible overcharge, possibly remove refrigerant: Try fix- metering device is too small or partially blocked by foreign material in the

ing other conditions first and retesting, but if this diagnosis persists, the refrigerant (such as chips and flakes from improper brazing techniques), the

system may be overcharged. If no other conditions are triggered, consid- unit will not perform to specifications.

er recovering refrigerant to correct. The amount of refrigerant to recover

will vary based on the size of the system and the difference between Tar- If a fixed orifice is too large (not matched to the inside coil), the refriger-

get and Actual superheat/subcooling. ant will not meter properly, contradictory measurements will be obtained.
5.510 Overcharged, recover refrigerant until actual superheat A thermostatic expansion valve (TXV) only works when the sensing

reaches target superheat. Your actual superheatis_°F and bulb is in solid contact with the suction line and only senses the temperature

your target superheat is _°F: There is too much refrigerant in this of the suction line. Therefore, it must be well insulated from surrounding air.

non-TXV system. Remove refrigerant until the superheat is within +5°F The TXV is designed to maintain a constant superheat.

of the target superheat. The closer the superheat is to the target, the bet-
ter. 5.601 Possible oversized metering orifice, consult manufac-
turer’s spec.iﬁcations: The metering orifice is suspected of letting
&8 &
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too much refrigerant through. Check that the orifice is sized properly. 5.8 Outdoor Unit ﬂmp Draw niagn'ﬂiii
Find the metering device part number and obtain the orifice size from
the manufacturer or distributor and verify the size is appropriate for the 5.801 Outdoor amp draw OK: The outdoor unit is running at the
air conditioner. proper amperage for the current conditions.
5.602 Probable oversized metering orifice, consult manufac- 5.802 Condensing unit amps unknown, check condensing
turer’s specifications: The metering orifice lets too much refriger- unit amps: The outdoor unit amp draw was not measured.
ant through. Check that the orifice is sized properly. Find the metering
device part number and obtain the orifice size from the manufacturer or 5.803 High outdoor amp draw, prﬂbahle excessive compres-
distributor and verify the size is appropriate for the air conditioner. sor friction: Check other possible causes of high amp draw (low con-
denser airflow and refrigerant overcharge) before condemning the com-
5.603 Check TXV to ensure proper ﬁln‘:tiﬂ'ﬂing: This TXV is pressor. Check that condenser coils and fins are dean, aligned, and free
not maintaining proper superheat. Check that the TXV bulb is adjusted of nearby obstructions.
properly and in continuous contact with the suction line and well
insulated from the surrounding air. 5.804 Low outdoor amp draw, possible compressor valve or
motor problem: Check the refrigerant charge before condemning
5.604 Possible liquid line restriction, check liquid line: Make the compressor.
sure the service shut-off valves are open. Check the liquid line for kinks,
tight bends or sections that may have been stepped on or crushed. 5.9 (ﬂﬂling Capatity DiagnﬂSis

Check for a large temperature difference between the liquid line at the

compressor and at the metering device. The heat rejection at the outside unit is another measurement that gives

indication of the health of the compressor as well as other potential problems.

5.7 Condenser Coil Performance DiagnﬂSis 5.902 Low capacity: This unit is operating under its expected capacity.
Check the refrigerant charge, repair if needed, and retest.
5.701 Condenser airflow OK: The condenser airflow and capacity in-

dications are OK. 5.903 Low capacity, check compressor amps and coil satura-

tion temperatures: Full diagnosis of this situation requires a com-

5.702 Condenser approach unknown, check condenser ap- plete set of data including compressor amps, high and low side pressures,
proach: Liquid line temperature and liquid line pressure measurements and liquid and suction line temperatures.

need to be taken for the condenser approach. These measurements give X y . L
indications of the performance of the air conditioner including diagno- 5.10 Heat Pump in HEatlng Dlﬂg“ﬂﬁls
ses of compressor problems, low capacity, and low condenser airflow.

5.1001 Heating Capacity OK: The heat pump is delivering the proper

5.703 Low condenser airflow, clean condenser, check con- heating.
denser fan: There is insufficient airflow going across the condenser
for the needed heat transfer. Check that the condenser coils and fins 5.1002 Capacity unknown, check capacity: The TrueFlow" inputs,
are clean, aligned and free of nearby obstructions. Check the fan motor outdoor unit entering temp, return plenum temperature, and supply ple-
bearings to ensure that the fan is rotating freely. num temperature need to be measured before determining capacity.
70 71
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5.1003 Low capacity, defrost outside coil or adjust charge and
retest: Verify that the outside coil is not frosted or iced. Frost reduces
the capacity of the heat pump. If the unit is not frosted, adjust the refrig-
erant charge per the manufacturer’s specification.

5.1004 High temp split, make sure strip heat is NOT on, re-
check airflow if necessary: Check amperage to the electric strip
heaters to verify they are turned off.

Accessory Head Descriptions

A AV 3: Air velocity (Ft/min, M/s, MPH, KM/hr) and temperature (°F, °C).
Switch Positions: CFM, Display, and Data logger.

ACH4: Amps (AAC). Switch positions: CheckMe!, Datalogger and Display.

ACM3: Carbon Monoxide (CO). Switch positions: Combustion, Data log-
ger and Display.

ADMN2 and AMN2: Static pressure in Water Column (WC) and mil-
libar (mBar). Switch positions: Data logger and Display.

AOX2: Oxygen (%02), Carbon Dioxide (%C0O2), Excess Air (EA%) and
Temp (°F, °C).

ARH4: Thermistor only measures %RH and °E. The wet bulb and dew point
are calculated from those measurements. Switch positions: target evap exit
temperature, superheat, subcooling, CheckMe!, data logger and display.

ASX14: Pressure (psig, kPa), line temperature (°F, °C). Switch Positions:
Superheat, Subcooling, CheckMe!, Data Logger and Display.

ATH4: Temperature with thermocouples (includes wet bulb and dry bulb
thermocouples). Accepts any K-Type thermocouples.

ATIR3: Infrared temperature measurement with laser (°F, °C). Switch Po-
sitions: Data logger and display.

AUA2: Milliamps (mA) and microamps(pA) AC and DC. Switch posi-
tions: Data logger and Display.

AVHI: Volts (V) AC and DC. Switch positions: Data logger and display.
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K-Type Thermocouples

ATA1L: Dry bulb air temperature with a clip.

ATBI: Dry bulb air temperature.

ATBF1: Dry bulb air temperature up to 900°F

ATCI1: Pipe Clamp thermocouple (3/8" to 1 3/8").
ATCI1R: Pipe clamp thermocouples. (1/8" to 3/4").
ATRI: Dry bulb air temperature with 4.5 piercing probe.
ATWBI1: Wet bulb air temperature with clip.

Refrigerants

R-22, R-410A, R-134A, R-404A, R-407C, R-409C, R-408A, R-507A,
R-414B (Hotshot), R-422C (Oneshot), R-422B (NU22B), R-12, R-416A, R-
422D, R-38A (MO99), R-407 A, R-123, R-502, R-401 A (MP39), R-402A, R-11,
R-500, R-503, R-401B, R-402B, R-406A, R-4174A, R-420A, R-421A, R-421B,
R-422A, R-424A, R-434A (R5-45), R-13, R-23, R-113, R-114, R-124, R-125.

Disclaimer

Neither this book nor the HVAC Guide makes you an expert in HVAC.
The purpaose of the HVAC Guide and this manual is to help you take the nec-

essary tests to optimize an air conditioner easier and to refresh your memory
on how to perform those tests. This book and the HVAC Guide by no means
replace experience or completion of an HVAC program from a qualified
school.
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