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DIAGNOSTIC 

PERFORMANCE CHECK 

When to use refrigerant gauges? 

If water side performance check is out of range and 

external factors are ruled out. 

       Air flow, Water flow, and 

       Operating conditions. 

  Always check heat of extraction and rejection 

before installing gauges  



HIGH AND LOW PRESSURE 

FAULTS 



Refrigeration Troubleshooting  

Note: Do this with two different temperature/pressure  

refrigerant samples for best gauge adjustment and accuracy.  



(°F) (°F) (°F) (°F) (°F)

R410A R22 R410A R22 R410A R22 R410A R22 R410A R22

-40 11.6 0.5 0 48.7 23.9 40 118.0 68.5 80 235.3 143.6 120 417.7 259.8

-39 12.2 0.9 1 49.9 24.8 41 120.3 69.9 81 239.0 145.9 121 423.2 263.4

-38 12.9 1.3 2 51.2 25.6 42 122.6 71.4 82 242.7 148.3 122 428.8 266.9

-37 13.5 1.7 3 52.5 26.4 43 125.0 72.9 83 246.5 150.7 123 434.5 270.5

-36 14.2 2.2 4 53.8 27.3 44 127.3 74.5 84 250.3 153.2 124 440.2 274.2

-35 14.9 2.6 5 55.2 28.2 45 129.7 76.0 85 254.1 155.6 125 445.9 277.9

-34 15.6 3.0 6 56.6 29.1 46 132.3 77.6 86 258.0 158.1 126 451.8 281.6

-33 16.3 3.5 7 58.0 30.0 47 134.6 79.1 87 262.0 160.6 127 457.6 285.3

-32 17.0 3.9 8 59.4 30.9 48 137.1 80.7 88 266.0 163.2 128 463.5 289.1

-31 17.8 4.4 9 60.9 31.8 49 139.6 82.4 89 270.0 165.8 129 469.5 292.9

-30 18.5 4.9 10 62.3 32.8 50 142.2 84.0 90 274.1 168.4 130 475.6 296.7

-29 19.3 5.4 11 63.8 33.7 51 144.8 85.7 91 278.2 171.0 131 481.6 300.6

-28 20.1 5.8 12 65.4 34.7 52 147.4 87.3 92 282.3 173.6 132 487.8 304.5

-27 20.9 6.4 13 66.9 35.7 53 150.1 89.1 93 286.5 176.3 133 494.0 308.5

-26 21.7 6.9 14 68.6 36.7 54 152.8 90.8 94 290.8 179.0 134 500.2 312.0

-25 22.5 7.4 15 70.0 37.7 55 155.6 92.5 95 295.1 181.7 135 506.5 316.0

-24 23.4 7.9 16 71.7 38.7 56 158.2 94.3 96 299.4 184.5 136 512.9 320.0

-23 24.2 8.5 17 73.3 39.8 57 161.0 96.1 97 303.8 187.3 137 519.3 324.0

-22 25.1 9.0 18 75.0 40.8 58 163.9 97.9 98 308.2 190.1 138 525.8 328.0

-21 26.0 9.6 19 76.6 41.9 59 166.7 99.7 99 312.7 193.0 139 532.4 333.0

-20 26.9 10.1 20 78.3 43.0 60 169.6 101.6 100 317.2 195.9 140 539.0 337.0

-19 27.8 10.7 21 80.1 44.1 61 172.6 103.5 101 321.8 198.8 141 545.6 341.0

-18 28.7 11.3 22 81.8 45.3 62 175.5 105.4 102 326.4 201.7 142 552.3 345.0

-17 29.7 11.9 23 83.6 46.4 63 178.5 107.3 103 331.0 204.7 143 559.1 350.0

-16 30.7 12.5 24 85.4 47.6 64 181.6 109.2 104 335.7 207.7 144 565.9 354.0

-15 31.7 13.2 25 87.3 48.7 65 184.3 111.2 105 340.5 210.7 145 572.8 358.0

-14 32.7 13.8 26 89.1 49.9 66 187.7 113.2 106 345.3 213.8 146 579.8 363.0

-13 33.7 14.4 27 91.0 51.1 67 190.9 115.2 107 350.1 216.8 147 586.8 367.0

-12 34.7 15.1 28 92.9 52.4 68 194.1 117.2 108 355.0 222.0 148 593.8 372.0

-11 35.8 15.8 29 94.9 53.6 69 197.3 119.3 109 360.0 223.1 149 601.0 376.0

-10 36.8 16.5 30 96.8 54.9 70 200.6 121.4 110 365.0 226.3 150 608.1 381.0

-9 37.9 17.2 31 98.8 56.2 71 203.9 123.5 111 370.0 229.5 151 615.4 386.0

-8 39.0 17.9 32 100.8 57.5 72 207.2 125.6 112 375.1 232.7 152 622.7 390.0

-7 40.2 18.6 33 102.9 58.8 73 210.6 127.8 113 380.2 236.0 153 630.1 395.0

-6 41.3 19.3 34 105.0 60.1 74 214.0 130.0 114 385.4 239.3 154 637.5 400.0

-5 52.4 20.0 35 107.1 61.5 75 217.4 132.2 115 390.7 242.7 155 645.0 405.0

-4 43.7 20.8 36 109.2 62.8 76 220.9 134.4 116 396.0 246.0 156 652.5 409.0

-3 44.9 21.6 37 111.4 64.2 77 224.4 136.7 117 401.3 249.4 157 660.2 414.0

-2 46.1 22.4 38 113.6 65.6 78 228.0 138.9 118 406.7 252.9 158 667.3 419.0

-1 47.3 23.1 39 115.8 67.0 79 231.6 141.3 119 412.2 256.3 159 675.6 424.0

160 683.4 429.0
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Temperature - Pressure Chart
R410A - R22



Typical Operating Condition Chart 

When checking need to know EWT 

Look in Installation, Operation & 

Maintenance Manual for unit operating 

chart for the unit your working on 



Measuring super heat Measuring SuperHeat 

Suction Line Temperature (-) minus Suction Saturation Temperature 



Measuring Subcooling 
Subcooling = High Pressure Saturation Temperature (-) minus Liquid Line Temperature 



Suction

Compressor

Discharge

Air

Coil

FP2

Liquid

HWG

Saturated

 Liquid Line

RV

Expansion

Device CoaxCoax

12/22/05Rev2vcb

FP1

Sensor

Filter

Dryer

100°F °F

PSI

110 SAT°F

70°F 100°F

50°F 44°F

PSI

180°F

225 PSI

SC =   110

       -   100

1012

SH =   44

        -  32

32 SAT°F58 PSI

44°F

Properly Charged System
TXV System   Heating Cycle

Tech 1  page 11

superheat 

subcool 

Training Supplement Section 1,  Page 17 

135 47 

59 

105 

95 

59 

47 

105 

95 

340 

170 

Properly Charged  

TXV System – Heating Cycle 



Overcharged System
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Thermostatic Expansion Valve 

(TXV) 



Thermostatic Expansion Valve 

(TXV) Troubleshooting 



REFRIGERATION GUIDE 



LEAK DETECTION 

• A single leak detection method that locates 

every leak in every possible situation simply 

does not exist.  

 

• A leak of 1kg of refrigerant causes 

approximately the same environmental 

damage as driving a van 10,000 miles 



LEAK DETECTION 
                    Visual inspection 

      Technician looks and feels for signs of       

dirt and oil 

      Look around valve caps and vibrating 

parts  



LEAK DETECTION 
               Ultrasonic leak detectors  

Relatively new to industry it amplifies noise 

Detector will allow technician to hear 

minute sounds indicating a small leak 

                 Refrigerant sniffers 

Good for most leaks if used and maintained  

correctly 



LEAK DETECTION 
                           Dye   

Can be messy but effective Dye travels with 

oil so it can take time to find 

                             

Quality high-intensity inspection lamps cause fluorescent dye to glow 

brighter.   



LEAK DETECTION 
                  Isolation method 

This is time consuming method but 

sometimes its your only choice 

This is done by isolating a suspected part of 

the system and pressurizing only that part 

 

Easiest done on split systems 

 



LEAK DETECTION 

  Water coil leaks 

Pressurize 

refrigerant side 

with nitrogen. If 

refrigerant side 

goes down and 

gauge on water 

coil goes up leak 

is into water coil 



                 

Ohm out capacitor if you don’t have a 

microfarad tester. 

Ohm meter should swing to 0 ohms and swing 

back to infinity every time that you reverse 

the ohms meter test leads  

CAPACITOR FAILURE 

http://www.wikihow.com/Image:Start-capacitor-2.jpg
http://www.wikihow.com/Image:Start-capacitor-3.jpg


        Most likely cause is high amp draw 

Check incoming voltage 

  Low volts = high amps 

On Water to Air Geo check water flow and 

temp in cooling mode  

In heating mode make sure air filter and coil 

are clean 

Check ducts and vents for restriction  

CAPACITOR FAILURE 



         

On Water to Water geo’s check source side 

flow and temp in cooling mode  

Check load side flow and temp in heating 

mode 

If higher heating temps are needed use 

outdoor reset 

CAPACITOR FAILURE 



HIGH ELECTRIC BILLS 

Geo over sold can’t meet expectations 

Under sized package units with large plenum 

heaters don’t always meet expectations 

  On pay back programs try to size for single digit  

    temperatures  

On retrofit applications with smaller duct consider 

splits with fossil fuel back up 

 



HIGH ELECTRIC BILLS 

 

Water to water geo’s have a lower COP with 

higher water temps. Try to design systems 

using lowest water temps possible. If higher 

temps are needed use outdoor reset 

 



HIGH ELECTRIC BILLS 

Loop pumps over sized and on 24/7 

Unit low on charge capacity down run time up 

Use of set back thermostats 

Thermostat algorithm set up incorrectly  



HIGH ELECTRIC BILLS 

Homeowner can’t comprehend geo’s cost 

versus the total electric bill 

Isolate geo from the rest of the house load 



 

Installing soft start kit generally resolves issue 

LIGHT DIMMING 



NO HOT WATER 



Thank you for attending! 

 


