
  

 

Percival Scientific, Inc. 
Creating Better Science Since 1886 

505 Research Dr. 
Perry, IA 50220 
800-695-2743 

www.percival-scientific.com 

Service and 
Maintenance 

Manual 



2 

This service manual is intended as a guide to help thru 

the process of diagnosing and  repairing Percival  

chambers.  Only qualified service technicians should  

attempt to repair chambers and their components.  

     Since Percival chambers are hand made in the USA 

with over 50 options, this manual can not address every  

issue.  Technical support is always available at no charge 

by calling: 

1-800-695-2743 or email service@percival-scientific.com 

   When contacting Percival please provide the model and 

serial number of your unit to expedite diagnostic help.  

Rev. 1.04.1 

PERCIVAL SCIENTIFIC, INC. 

Written by Ralan Nelson
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Refer to your Intellus Controller manual for detailed instructions for programming, 

security, communications (if applicable) and plant growth tables. 
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Intellus Controller 

 

Please feel free to contact Percival Scientific with any questions you may have about this 
manual or using the IntellusUltra controller by calling 1-800-695-2743 or 515-465-9363 or by 
sending e-mail to: 
 service@percival-scientific.com 
 

How to Use the Keys and Display 
 
 
 

 

 

 

 

 
 
 

Figure 1 – IntellusUltra Display and Key Reference 
 

(A) Main Display, (B) Time Key, (C) Inputs Key, (D) Lights Key, (E) Enter Key, (F) Program 
Key, (G) Data Log Key, (H) Diagnostics Key, (I) Alarms Key, (J) Decrement Key,  

(K) Increment Key, (L) LED Indicators 

(A) 

(B) 

    (C)     (D)     (E) 

(F) (G) (H) (I) 

(L) 

(K) 

(J) 

file://///srv8perc/departments/Engineering/Data/Manuals/windows/TEMP/service@percival-scientific.com


6 

 

PERCIVAL SCIENTIFIC, INC. 

Intellus Controller cont. 
 

Refer to Figure 1: 
 

Main Display (A) 
 

The main display shows all status and programming information.   
 

Time Key (B) 
  

The Time key is used to set the system time. 
 

Inputs Key (C) 
 

The Inputs key is used to enter the Inputs menu.  The Inputs menu contains entries for the  
Manual settings for temperature, humidity (if applicable), and any auxiliary/expansion channels 
(if applicable).  It is also used to enable or disable the outputs for the humidity input (e.g. hu-
midify/dehumidify) and the outputs for any additional auxiliary/expansion channels. 
 

Lights Key (D) 
 

This key is only active when one or more of the following systems is provided on a chamber: 
 

On/off lighting 
On/off event output 
Open-loop dimmable lighting 
1 is for On and 0 is for Off 

 
The Lights key is used to enter the Lights menu.  The Lights menu contains entries for individual 

light and event settings, management of light lifetime information, and setting of the light  
       lifetime alarm. 

 
Enter Key (E) 
 

This key is used to initiate the editing of values and to accept any changes made to them.   
 

Program Key (F) 
 

This key is used to enter the Program menu.  The Program menu contains selections used to 
enter/edit programs, run programs or run manual settings.  Please refer to the section titled 
“Programming” in  IntellusUltra & IntellusUltra Connect Controller Manual for more  
 information. 
 
Note: Only the appropriate LEDs for the options ordered will function. 
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Intellus Controller cont. 
 

Data Log Key (G) 
 

This key is only active when an IntellusUltraConnect (C9) control system option is installed.  
The Data Log key is used to enter the Data Log menu.  This menu is used to export data from 
the controller to a USB flash drive.  Refer to the section titled “Data Log” in IntellusUltra & 
IntellusUltra Connect Controller Manual for more information. 

 

Diagnostics Key (H) 
 

This key is used to enter the Diagnostics menu which allows the user to view diagnostic infor-
mation for the chamber.  Refer to the section titled “Diagnostics” in IntellusUltra &  
IntellusUltra Connect Controller Manual for more information. 

 
Alarms Key (I) 

 
This key is used to enter the Alarms menu.  The Alarms menu contains entries for setting high 
and low alarm settings for each of the process loops enabled on the IntellusUltra or  
IntellusUltraConnect control system.  Refer to the section titled “Alarms Menu” in  
IntellusUltra & IntellusUltra Connect Controller Manual for more information. 

 
Decrement (J) / Increment (K) Keys 

 
These keys are used to scroll through available menu options and to decrease or increase  
values. 

 
Status LEDs (L) 

 
The Heat LED illuminates when the controller calls for chamber heating. 
The Cool LED illuminates when the controller calls for chamber cooling. 
The Humidify LED illuminates when the controller calls for the level of humidity to increase in 

the chamber. 
The Dehumidify LED illuminates when the controller calls for the level of humidity to  
      decrease in the chamber. 
The Auxiliary LED illuminates when the controller calls for the level of the auxiliary channel to 

increase in the chamber.  
The Program LED illuminates when the controller is running a program.  The LED is off when 

the controller is running manual settings.  The LED flashes when entering/editing a  
       program.  Refer to the sections titled “Running Manual Settings” and “Programming” in 

IntellusUltra & IntellusUltra Connect Controller Manual for more information. 
The Alarms LED illuminates when there is an active alarm on the control system.  Refer to the 

section titled “Alarms” in IntellusUltra & IntellusUltra Connect Controller Manual for 
more information. 

The Communications LED illuminates when the controller is communicating over the  
       Ethernet. 
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Intellus Controller Operation 
Order of operation 

 
Controller requires A/C input voltage at J1 pins #3 & #4.  If internal conditions are met i.e.       

sensors connected, safeties within specs, the controller then sends A/C output  voltage thru J1 

pin #6 which normally activates the power relay or contactor.  The relay or contactor then        

distributes power to the rest of the system i.e. compressor, fans, relays etc.  Most components 

like the lights, heaters, humidity etc. are controlled by the Intellus controller sending D/C voltage 

(5VDC) to a solid state relay.   Connectors J8—J12 are all D/C output volts.  Pins #5 are all   

common.  
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IntellusUltra & IntellusUltraConnect Pinouts 
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Service Information - General 
 

 
 

Disconnect all unnecessary electrical power when servicing equipment. 
Majority of circuits are high voltage. 

 
Chamber does not power up:   
   1.  Check source (facility) electrical power, circuit breakers, fuses, etc.   
   2.  Check chamber power cords, circuit breakers, power switches, etc. 

 
Convenience receptacles do not work:   
   1.  Check wiring, connections, and physical condition of  
         receptacles. 
   2.  Check circuit breaker. 

 
Circuit breaker trips:   
   1.  Check electrical system for shorts and convenience receptacles for  
      overloading.   
   2.  Check voltage to chamber.   
   3.  Check electrical connections (must be tight) at circuit breaker. 
 
Chamber powers up but compressor does not:   
   1.  Most units have 2 power cords.  Make sure both are plugged into a power source. 
   2.  Check for error codes on Intellus controller. 
   3.  Test electrical components for fault. 

Display Loop Error Codes       

                       

 Display                                Selections Text Help Text 

  E 0 1  T e m p  I n p u t        

Calibration, A/D Under 
Range, A/D Over 
Range, Sensor Under 
Range, Sensor Over 
Range 

Status Menu - Temp Input 
Error.  Check the Temperature 
sensor for proper connections, 
replace if necessary.  If      
replacement does not fix the 
error contact Percival Scientific 

  E r r o r   o n  T e m p  I n p u t     

                                          

  E 0 2  R H  I n p u t          

Calibration, A/D Under 
Range, A/D Over 
Range, Sensor Under 
Range, Sensor Over 
Range 

Status Menu - RH Input Error.  
Check the RH sensor for   
proper connections, replace if   
necessary.  If replacement 
does not fix the error contact 
Percival Scientific 

  E r r o r   o n  R H  I n p u t       

                                          

  E 0 3  A u x  I n p u t         

Calibration, A/D Under 
Range, A/D Over 
Range, Sensor Under 
Range, Sensor Over 
Range 

Status Menu - Aux Input Error.  
Check the Aux sensor/input 
signal for proper connections, 
replace if necessary.  If      
replacement does not fix the 
error contact Percival Scientific 

  E r r o r   o n  A u x  I n p u t      

                                          

              ***XOXOX***                   Internal error 
Indicates internal error.      
Replace controller 
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NOTE:  Solid state relay output #2 needs a load in order for the contacts 

to open.  Best to check voltage with wire/connector attached to relay. 
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Service Information - Lighting System (if applicable) 
 

 
 

Disconnect all unnecessary electrical power when servicing equipment. 
Majority of circuits are high voltage. 

 
Lighting malfunctions - group of lamps not on (refer to lamp flowchart) 
 
Intellus controller:  Check the controller for correct voltage output to the lighting relays.  The 

voltage should be approximately 5VDC.  If the controller fails to output the correct voltage, the 
controller will need to be repaired or replaced. 

 
Lighting relay:  Check existing lighting relays for proper function and replace if necessary. 
 
Light fixture plug:  Check to insure that light fixture plug is secured in its receptacle. 
 
Ballast failure:  Locate the defective ballast in the mechanical compartment by energizing all 

ballasts and measuring amperage of each ballast individually.  The ballast that has failed will 
yield much lower amps then others.  Refer to ballast for amperage rating.  Also a failed ballast 
produces little to no heat. 

 
Lighting malfunctions - fluorescent not on 
 
Installation:  Check for proper installation of lamp in lamp holder.  Check wiring and  
     connections. 
 
Lamp failure:  Replace the defective lamp with a known good lamp. 
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“LIGHT LIFETIME ALARM”.  How do I reset it? 
 
A.  Light Lifetime Alarm 
 
 The light lifetime alarm can be set to inform you when your lamps have been on beyond 
their recommended lifetime.  Each light output configured in the controller will accumulate the 
number of hours it has been programmed on.  When any of the configured light outputs has been 
on for longer than the light lifetime alarm setting then a light lifetime alarm will occur.  When a 
light lifetime alarm occurs, the alarm buzzer will activate and a message indicating the alarm will 
be displayed.  To silence the alarm, press any key.  The lights controlled by the light output which 
caused the light lifetime alarm should be changed and the light lifetime reset.  The alarm        
message will only clear by resetting the light lifetime for the light output that triggered the alarm.   
 
 To adjust the light lifetime alarm setting use the following steps: 
 

1.  Press the LIGHTS key. 
2. Use the  and  keys as necessary to select ‘Light Life Alarm’ and then press  
      ENTER. 
3.  Use the  and  keys as necessary to change the light lifetime alarm setting and 

then press ENTER.  
4.  Press the LIGHTS key to return to the main display. 
 

In the event of an alarm, to investigate which light output(s) caused the alarm use the fol-
lowing steps: 

  
1.  Press the LIGHTS key. 
2.  Use the  and  keys as necessary to select ‘Light 1 Life’.  Review this value.  If 

it’s greater than the light lifetime alarm setting then the accumulated lifetime for this 
light output should be reset. 

3.  Press the  key repeatedly to review each additional light output configured on the 
chamber.  If the light lifetime for any additional light output exceeds the light lifetime 
alarm setting then reset the accumulated lifetime for that output. 

4.  Press the LIGHTS key to return to the main display. 
 

 To reset the accumulated light lifetime of a light output use the following 
           steps:                                  
 

1.  Press the LIGHTS key. 
2.  Use the  and  keys as necessary to select ‘Light x Reset Time’ where x is the  
  number of the light output you want to reset and then press ENTER.   
3.  Use the  and  keys as necessary to select ‘Yes’ and then press ENTER.   
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* - NOTE: The lamp holder caps must be securely installed against the lamp holders! Please 

reference the drawings below: 

       
        Incorrect installation – gap exists between lamp                                  Correct installation – no gap exists  
         holder cap and lamp holder 

 

TO REMOVE LAMP PULL STRAIGHT OUT OF SOCKET (LAMP HOLDER).  SOME RE-

SISTANCE WILL OCCUR.  ON OLD LAMPS, THE PLASTIC CAP MAY FUSE TO THE LAMP 

HOLDER. 

TO INSTALL, PUSH STRAIGHT DOWN.  YOU MAY HEAR AND FEEL IT ENGAGE. 

 

 

 

Failure to secure lamps will result in part failure and even fire.   

 
 

PERCIVAL SCIENTIFIC, INC. 

Result of improperly 

secured lamp 
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Dimming Control  
 

 

 

    One way for dimming control is via Dual DAC Anafaze.  This converts a digital    

signal to analog signal to the ballasts.  Below is one way to test this Anafaze. 

   Another way for dimming control is with an RM module.  This does the same 

function as the Dual DAC but has more flexibility to control other components.  

Special programming is required for this system and is chamber specific.  Contact 

Percival Scientific for detailed troubleshooting instructions. 
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Service Information - Humidity System (if applicable) 
 

 
 

Disconnect all unnecessary electrical power when servicing equipment. 
Majority of circuits are high voltage. 

 
Loss of humidity control (refer to humidity flowchart) 
 
Intellus controller:  Check the controller for correct voltage output to the humidification and/or 

dehumidification relay.  If the controller fails to output the correct voltage (approximately 
5VDC), repair or replace the controller. 

 
Signal conditioner and/or sensor failure:  If provided, check the voltage signal from the signal 

conditioner to the controller.  For the humichip sensor, the voltage should be more than 0VDC 
but less than 1VDC. For the microprocessor RH controller, the voltage should be more than 
0VDC but less than 5VDC.  If it is not, the controller and/or sensor may need to be replaced. 

 
Humidification and/or dehumidification relays:  Check humidification and/or dehumidification 

relays for the correct output voltage. 
 
Loss of humidity control - over dehumidifies 
 
Dehumidification solenoid valve (if applicable):  If the valve will not close, replace the  
      solenoid or entire valve, evacuate, and recharge the refrigeration system - see refrigeration 

diagram and/or serial plate for type and amount of charge. 
 
Loss of humidity control - no humidification 
 
Insufficient water level in humidifier:  Check the water in the humidifier and, if low, check for 

proper operation of the mechanism that fills the humidifier (float valve, solenoid valve, etc.). 
 
Humidification heater(s) failure:  Check humidification heater(s) for proper operation. 
 
Loss of humidity control - no dehumidification 
 
Dehumidification solenoid valve (if applicable):  If valve will not open, replace solenoid or  
      entire valve, evacuate, and recharge the refrigeration system - see refrigeration diagram and/

or serial plate for type and amount of charge.   
 
Refrigeration system failure:  Check other components of refrigeration system for proper  
      operation. 
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NOTES 
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20 

 

PERCIVAL SCIENTIFIC, INC. 

Refrigeration 

Refrigeration Diagnostics: 

 
 The refrigeration system is the heart of the chamber.  If it is not 

working properly then it can affect your studies along with increased  

energy cost.  Along with measuring Superheat and Subcool, a lot of  

issues can be diagnosed by the system pressures.   

 

 The pressures listed on the next page are to be used as a guide.  

Many variables will affect the pressures.  Keep in mind that Percival 

chambers maintain the temperature of the chamber by heating and  

cooling.  Heating is done by electric heat as well as hot gas.  The  

pressure of the hot gas has a wide range depending on several  

conditions.  It may only indicate an issue if it goes outside of the listed 

range. 

 

 The number one cause of refrigeration issues is evaporator mo-

tors.  That is what should be checked first.  The second most common 

issue is the hot gas solenoid valve sticking open or closed.  Just        

because there is no power doesn’t mean the valve is closed or       

completely closed.  A temperature difference should be taken before 

and after the valve.  Minimum temp difference is a good indicator that 

the valve may be stuck open. 
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 PRESSURE - TEMPERATURE GUIDELINES R-134a 

     

CHAMBER TEMP 
(°C) 

SUCTION PRESSURE - 
COOL (PSI) 

SUCTION PRESSURE - 
HEAT (PSI) 

DISCHARGE PRES-
SURE - COOL (PSI) 

DISCHARGE PRES-
SURE - HEAT (PSI) 

0 18 90* 125 - 175** 90*** 

5 20 90* 125 - 175** 90*** 

10 22 90* 125 - 175** 90*** 

15 24 90* 125 - 175** 90*** 

20 26 90* 125 - 175** 90*** 

25 28 90* 125 - 175** 90*** 

30 30 90* 125 - 175** 90*** 

35 32 90* 125 - 175** 90*** 

40 34 90* 125 - 175** 90*** 

     

PRESSURES       
INDICATING A        

POSSIBLE ISSUE ↓ 10 AND ↑ 45 ↓ 25 AND ↑ 125 
↓ 100 AND ↑ 

200 
= TO SUCTION   

PRESSURE  

     

     

* If unit is fitted with a CPR valve, this value will not be greater than the CPR setting.  

     Normally 35psi or 25psi    

** For air cooled units.  This value will depend on ambient temperatures.  Higher  

     ambient = higher pressure.    

***  Discharge pressure should be  greater then suction pressure during heating. 

     

NOTE:  ALL VALUES ARE APPROXIMATE.  SHOULD ONLY BE AS A GUIDE.  
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Refrigeration 
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Calibration Offsets 
 

 
 

Calibration offsets are not normally altered.  Calibration offsets should only 
be changed when the temperature, humidity or auxiliary values displayed on 

the controller do not agree with your measurement device. 
 
 The chamber is calibrated at our factory at a temperature of 25°C with all 
lights on and all lights off.  If the current temperature, humidity level or auxiliary level 
displayed disagrees with your measurement device(s) adjust the calibration offsets.  
Multiple day and night offsets are available for temperature.  Single day and night 
offsets are available for temperature, temperature limit 2, humidity (if ordered) and 
auxiliary (if ordered).  The Day Offset will be used when any light output is on.  The 
Night Offset will be used when all light outputs are off.  The value entered for each 
offset is added to the input value as required and the new value is displayed and 
used for control.  For example, if you have placed a thermometer in the chamber at 
the location of your experiment and it reads 26.3°C and the IntellusUltra controller 
reads 26.0°C then you’d enter a calibration offset of 0.3°C.  Calibration offsets   
cannot be set while programming. 

 
 It may be necessary to recalibrate the Day offset if only using some of 
the light events or light values other than 100%.  I suggest keeping a log of 
Day offsets at different light events or levels as there is only one Day offset.  
 

If the chamber needs to be calibrated to a different standard measurement 
device use the following steps as a guide: 

 
1.  Turn all lights off in the chamber 
2.  Position the new standard measurement device in the area of the chamber of 

most interest/importance to the experiment 
3.  Set the chamber to ‘Manual’ mode, and set the manual set points to the      

desired calibration value(s).   
4.  Let the chamber run for approximately 20-30 minutes to allow the system to 

stabilize 
5.  Compare the IntellusUltra process value to the value output from the      

standard, and enter the difference between the two into the night               
calibration offset menu.  For example:  If the IntellusUltra controller is        
reading 30°C and the standard thermometer reads 28°C, then enter -2.0°C 
into the night temperature offset menu.  This will offset the IntellusUltra      
temperature readout so that it agrees with the standard.  Entering -2.0°C will 
change the readout from the IntellusUltra display to 28°C from the previous 
30°C.  Refer to the information below for information on setting the             
temperature offsets. 
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6. At this point the IntellusUltra controller is re-calibrated to the new  
     standard for night mode (all lights off).  Repeat steps 1 through 5,  
     running the chamber in day mode (all lights on), and enter the  
     calibration offset into the day calibration offset. 

 
To adjust the temperature offsets using a single day/night offset use the        
following steps: 

 
1.  Press and hold both the ENTER and INPUTS keys for approximately 3 

seconds until the display changes to read ‘Select Offset’.  Note: Always 
press and hold the ENTER key before pressing and holding the INPUTS 
key.  

2 
  Press the ENTER key to enter the ‘TEMP’ offset menu. 
3. If the Multiple Offsets value is set to ‘No’, press the  key.  If the  
    Multiple Offsets value is set to ‘Yes’, press the ENTER key and use the 
 and  keys as necessary to select ‘No’ and then press ENTER.  
Next, press the  key. 

4.  Press the ENTER key and use the  and  keys as necessary to 
change the ‘Day Temp Offset’ and then press ENTER. 

5.  Press the  key to select ‘Night Temp Offset’ and then press ENTER. 
6.  Use the  and  keys as necessary to change the night offset and then 

press ENTER. 
7.  Press the INPUTS key to return to the main display. 

 
 
 The limit 2 sensor is typically configured as an independent sensor which is 
used as a backup to the limit 1 sensor.  This sensor measures the temperature in 
the chamber and the user can set alarm limits which will trigger a limit alarm (see 
Alarms section) if the temperature exceeds the bounds set.  The limit 2 sensor 
should be calibrated to match the main temperature reading.  An exception to this is 
when a dew chamber has been ordered.  The dew chamber uses the limit 2 sensor 
to measure the chamber air temperature and the main temperature sensor 
measures the wall temperature.  Do not use the following procedure to calibrate 
limit 2 on a dew chamber.   
 
The limit 2 sensor should be calibrated to match the main temperature reading 
when lights are both on (day mode) and off (night mode).  All of the lights should be 
turned on in order to determine the day offset that should be applied.  The main 
temperature reading is displayed in tenths.  The limit 2 reading is displayed in whole 
numbers.  To compare the main temperature reading to the limit 2 reading first note 
the temperature displayed on the main display.  For example, the main temperature 
is 24.3C in the sample display below.  
 
 
 
 

 3:30PM 24.3C 75%RH 

LT:110   800PPM 
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To view the current limit 2 reading, press the  key once from the main display.  
  
 
 
 
 

Limit 2 Reading 

 
 In the example above the limit 2 reading is 1.7C higher than the main  
temperature reading.  To adjust the limit 2 reading always round up the main    
reading to the nearest whole number and subtract that number from the limit 2    
reading.  In the example, you’d round 24.3C to 25C and then subtract that from 
26C.  Hence, you’d use an offset of -1C for limit 2.  
 
 If the main temperature reading is a negative number, round up to the next 
negative whole number.  For example, if the main reading was -2.1C round that 
number to -3C and use this value as reference for determining the limit 2 offset. 
 
 

To adjust the limit 2 offsets use the following steps: 
 

1. Press and hold both the ENTER and INPUTS keys for approximately 3 
seconds until the display changes to read ‘Select Offset’.  Note: Always 
press and hold the ENTER key before pressing and holding the  

     INPUTS key.  
2.  Press the ENTER key to enter the ‘TEMP’ offset menu. 
3. Repeatedly press and release the  key until ‘Limit 2 Day Offset’ is  
     displayed. 
4.  Press the ENTER key and use the  and  keys as necessary to 

change the ‘Limit 2 Day Offset’ value and then press ENTER. 
5.  Press the  key to select ‘Limit 2 Night Offset’ and then press ENTER. 
6.  Use the  and  keys as necessary to change the night offset and 

then press ENTER. 
7.  Press the INPUTS key to return to the main display. 

 
To adjust the humidity offsets use the following steps: 

 
1. Press and hold both the ENTER and INPUTS keys for approximately 3 

seconds until the display changes to read ‘Select Offset’.  Note: Always 
press and hold the ENTER key before pressing and holding the  

     INPUTS key.  
2. Use the  and  keys as necessary to select ‘RH’ and then press  
     ENTER to enter the humidity offset menu. 
3.  Press the ENTER key and use the  and  keys as necessary to 

change the ‘RH Offset Day’ value and then press ENTER. 
 

Limit 2 26C   
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4.  Press the  key to select ‘RH Offset Night’ and then press ENTER. 
5.  Use the  and  keys as necessary to change the offset and then 

press ENTER. 
6.  Press the INPUTS key to return to the main display. 

 
 To adjust the auxiliary offsets (CO2 or closed loop dimmable lighting – LS1) 
use the following steps: 
 

1. Press and hold both the ENTER and INPUTS keys for approximately 3 
seconds until the display changes to read ‘Select Offset’.  Note: Always 
press and hold the ENTER key before pressing and holding the  

     INPUTS key.  
2.  Use the  and  keys as necessary to select ‘CO2’ or ‘LS1’ and then 

press ENTER to enter the auxiliary offset menu. 
3.  Press the ENTER key and use the  and  keys as necessary to 

change the ‘CO2 Offset Day’ or ‘LS1 Offset Day’ value and then press 
ENTER. 

4.  Press the  key to select ‘CO2 Offset Night’ or ‘LS1 Offset Night’ and 
then press ENTER. 

5.  Use the  and  keys as necessary to change the offset and then 
press ENTER. 

6.  Press the INPUTS key to return to the main display. 
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Service Information - Temperature System 
 

 
 

Disconnect all unnecessary electrical power when servicing equipment. 
Majority of circuits are high voltage. 

 
Loss of temperature control - overheating or overcooling 
 
Intellus controller:  Check the controller for the correct voltage output to the heating and/or 

cooling relay.  The voltage should be approximately 5VDC.  If the controller fails to output the 
correct voltage, repair or replace the controller. 

 
Temperature sensor:  Check the sensor for the correct resistance and replace if necessary.  

The correct resistance is 100 ohms at 0°C. 
 

Heating and/or cooling relays (as applicable):  Check existing heating and/or cooling relays 
for correct output voltage. 

 
Hot gas solenoid valve (if applicable):  When in the heating mode, the hot gas solenoid valve 

should be open and in the cooling mode the valve should be closed.  If the valve is not  
      functioning, replace solenoid or entire valve, evacuate, and recharge the refrigeration system 

- see Refrigeration Diagram and/or serial plate for type and amount of charge. 
 

Liquid line solenoid valve (if applicable):  When in the heating mode, the liquid line solenoid 
valve should be closed and in the cooling mode the valve should be open.  If the valve is not 
functioning, replace solenoid or entire valve, evacuate, and recharge refrigeration system - 
see Refrigeration Diagram and/or serial plate for type and amount of charge. 

 
Loss of temperature control - overheating (refer to flowchart #1) 
 
Loss of refrigerant:  Check for loss of refrigerant.  If leaks are found, correct, evacuate and  
      recharge the refrigeration system - see Refrigeration Diagram and/or serial plate for  
      refrigerant type and amount. 

 
Restricted expansion device or restricted drier:  If adequate refrigerant exists in the system 

and if suction pressures are acceptable, the expansion device (capillary tube or expansion 
valve) inlet and/or the drier could possibly be restricted.  To check the drier, gauge the outlet 
temperature with the inlet temperature.  If the outlet is as warm as the inlet temperature, the 
drier is operating properly - if colder than the inlet, the drier is restricted. 

 
Condenser & condenser fan:  Check the condenser and fan.  If dirty, clean condenser and fan.  

Replace motor and fan if necessary.  Check condenser air inlet temperature near center from 
approximately one inch away.  If above 90°F, provide cooler air (by means of a circulation 
fan, air conditioner, etc.).  If water-cooled, check the head pressure and rate of flow.  If  

      necessary, adjust the rate of flow, clean condenser, or replace condenser. 
 
Compressor:  If the compressor fails to operate, check the power source, overload protector, 

start relay (if provided), and windings.  Replace as required. 
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Air circulating fans:  If the chamber is overheating, check the air circulating fans. 
Clean as  

      necessary.  If the fans are not operating properly, replace either the motor or the 
entire assembly (fan, motor, and blade). 

 
Evaporator:  Check evaporator airflow openings by observing the amount of light 

passing through the fin spaces.  Clean as required.  
 
Loss of temperature control - overcooling (refer to flowchart #2) 
 
Heating heater:  Check the heating heater located inside the chamber for proper 

function. 
 

Reheat heater (if applicable):  If the chamber overcools when in the  
     dehumidification mode, check the reheat heater for proper function. 
 
General temperature system problems 
 
Temperature indicator reads incorrect temperature:  If the temperature inside the 

chamber  
     disagrees with the indicator, adjust the calibration offset. 
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CHAMBER OVERHEATING 
 

If the chamber has 2 power cords, check if both are plugged in and power is provided to 
both cords.  Each cord should have its own dedicated receptacle (one cord per duplex outlet).   
The cooling unit has a dedicated power cord and all other functions are provided by the other one 
(lights, fans,       controller).  A building breaker may have been tripped for the compressor       
receptacle.  Have facility maintenance reset breaker and test function of chamber.  If building 
breaker trips again, have maintenance person check amperage draw of compressor.  There may 
be an issue with the building electrical or with the chamber cooling unit. 
 
 Chamber circuit breakers:  Newer models are built with circuit breakers inside the control 
box.  There is one GFCI circuit breaker and a number of individual breakers for components 
(lights, heaters, condensing unit etc.).  They are normally mounted inside the control box behind 
the main controller.  All circuit breakers should be facing the same way.  Reset if necessary and 
check for proper operation.      
 

Intellus controller:    Check the temperature set point.  While the controller display reads 
“Temp Safety Alarm”; press up arrow until it reads “STPTS”.  This tells you the temp set point.  
Press up arrow again and it will give you the actual temp inside the chamber.  If the actual temp 
reads very high from the set point, there may be an issue with the temperature sensor or          
extremely large temp offset (normally no more than +/- 3°C).  See manual to access temp offset 
menu.  If equipped with Watlow Aux Temp Safety controller, make sure the safeties are set as 
the Intellus controller.  Adjust if necessary.  Note:  This will display an alarm message but not an 
audible one.    

 
 Check the safety high alarm setting:  Press the “Temp Alarm” key.  The display will read 
“Manual Temp Set Pt”.  Press the down arrow and it will display the High safety alarm set point.  
If this is close to the set point, it may need to be adjusted.  We recommend at least 3° above/
below set point.  Some  chambers tend to overshoot when heating so this set point may need to 
be adjusted higher.  Also,    someone may have inadvertently changed this setting.   If other than 
the Intellus controller, consult     owner’s manual for temp alarm settings.  
 
 If the above checks out, here are some other items to check.  During a temperature alarm,       
everything inside the chamber (lights, fans, and compressor) will turn off except the controller to 
prevent further overheating.  In order to check some of the following, the chamber needs to be 
running.  Open the door to allow the inside of the chamber to cool down.  Your chamber will turn 
on automatically once the temperature gets below the safety set point.  Another way would be to 
adjust the high safety set point higher than actual temp.  Again, the chamber will turn on           
automatically. 
   
1. Evaporator fans:  These are the circulating fans inside the chamber.  Are they all working?  Is 
there something obstructing the air flow (dust, debris)?  Clean if dirty. 
2. A minimum of 6” is allowed for the right hand side of the chamber to allow air flow through the 
top   mechanical compartment (condenser).  Also, make sure there is nothing on top of the  
chamber preventing proper air flow (top panel of chamber).  This panel is perforated to allow air 
flow out of the mechanical compartment. 
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3. Condenser dirty?  This is usually located in the top mechanical compartment on 
the right hand side.  There is a perforated screen on top right hand side; look inside 
and you will see a black finned coil.  Is it dirty?  This needs to be clean to allow air 
flow through the condenser.  Clean if necessary. 
 
4. Condenser fan motor working or dirty?  This is located just behind the  
condenser coil to draw air through it.  Clean if necessary or if it is not working, it 
needs to be replaced. 
 
5.  Is the compressor running?  Even though the condenser fan is working, this 
does not mean the  compressor is.  Carefully touch the top of the compressor 
(large black cylinder).  CAUTION:  Compressor may be very hot.  If it is working, 
you will feel it vibrating and also hear it a bit (humming noise). 
 

If the above items check out ok, then a qualified service company needs to take 
a look.  There are some items they can check but require specialized knowledge 
and tools. 
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Preventive Maintenance 
Unit Coolers 
At every six month interval, or sooner if local conditions cause clogging or fouling of air passages through 
the finned surface, the following items should be checked. 

1) Visually inspect unit 
Look for signs of corrosion on fins, cabinet, copper tubing and solder joints. 

Look for excessive or unusual vibration for fan blades or sheet metal panels when in operation. Identify 
fan causing vibration and check motor and blade carefully. 

Look for oil stains on headers, return bends, and coil fins. Check any suspect areas with an elec-
tronic leak detector. 

Check drain pan to insure that drain is clear of debris, obstructions or ice buildup and is free draining. 

2) Clean Evaporator coil and blades 
Periodic cleaning can be accomplished by using a brush, pressurized water or a commercially available 

Evaporator Coil Cleaner or mild detergent. Never use an acid based cleaner.  
  Follow label directions for appropriate use. Be sure the product you use is approved for use in your 

particular application. 

Flush and rinse coil until no residue remains. 

Pay close attention to drain pan, drain line and trap. 

3) Check the operation of all fans and ensure airflow is unobstructed 
 
Check that each fan rotates freely and quietly. Replace any fan motor that does not rotate smoothly or 

makes an unusual noise. 

Check all fan set screws and tighten if needed. 

Check all fan blades for signs of stress or wear. Replace any blades that are worn, cracked or bent. 

Verify that all fan motors are securely fastened to the motor rail. 

Lubricate motors if applicable. 

4) Inspect electrical wiring and components 
Visually inspect all wiring for wear, kinks, bear areas and discoloration. Replace any wiring found to be 

damaged. 

Verify that all electrical and ground connections are secure, tighten if necessary. 

Check operation/calibration of all fan cycle and defrost controls when used. 

Look for abnormal accumulation of ice patterns and adjust defrost cycles accordingly 

Visually inspect heaters to ensure even surface contact with the coil. If heaters have creeped decrease 
defrost termination temperature and be sure you have even coil frost patterns. 

5) Refrigeration Cycle 

Visually inspect coil for even distribution 

Check condition of compressor and heater contactors.    Look for discoloration and pitting.   Replace as 
required  

Clean electrical cabinet. Look for signs of moisture, dirt, debris, insects and wildlife. Take  corrective 
action as required. 

PERCIVAL SCIENTIFIC, INC. 



40 

 

Air Cooled Condensing Units 
Quarterly 

1) Visually inspect unit 
• Look for signs of oil stains on interconnection piping and condenser coil. Pay close attention 

to areas around solder joints, building penetrations and pipe clamps. 
 
Check any suspect areas with an electronic leak detector. 

 
Repair any leaks found and add refrigerant as needed. 

• Check condition of moisture indicator/sightglass in the sight glass if so equipped. Replace 
liquid line drier if there is indication of slight presence of moisture. Replace refrigerant, oil 
and drier if moisture concentration is indicated to be high. 

• Check moisture indicator/sightglass for flash gas. If found check entire system for refrigerant 
leaks and add refrigerant as needed after repairing any leaks. 

• Check compressor sightglass (if equipped) for proper oil level. 

  Check condition of condenser. Look for accumulation of dirt and debris (clean as required). 

Check for unusual noise or vibration. Take corrective action as required. 

Inspect wiring for signs of wear or discoloration and repair if needed. 

Check and tighten all flare connections. 

Semi-Annually 

Repeat all quarterly inspection items. 

Clean condenser coil and blades 
 

Periodic cleaning can be accomplished by using a brush, vacuum, pressurized air or a  
  commercially available foam coil cleaner. If foam cleaner is used, it should not be an acid 

based cleaner. Follow label directions for appropriate use. 

  Rinse until no residue remains. 

4) Check operation of condenser fans 
Check that each fan rotates freely and quietly. Replace any fan motor that does not rotate 

smoothly or makes excessive noise. 

Check all fan blade set screws and tighten- as required. 

Check all fan blades for signs of cracks, wear or stress. Verify that all motors are mounted      
securely. 

Lubricate motors if applicable. Do not lubricate permanently sealed, ball bearing motors. 

5) Inspect electrical wiring and components 
• Verify that all electrical and ground connections are secure, tighten as required. 
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Air Cooled Condensing Units - continued 

6) Check refrigeration cycle 
• Check suction, discharge and net oil pressure readings.  If abnormal take appropriate      

action. 

Check pressure drop across all filters and driers. Replace as required. 

Verify that superheat at the compressor conforms to specification. (target of 20°F) 

Check pressure and safety control settings and verify proper operation. 

  

Air Cooled Condensers and Fluid Coolers 

At every six month interval, or sooner if local conditions cause clogging or fouling of air passages 
through the finned surface, the following items should be checked. 

1) Visually inspect unit 
• Look for signs of corrosion on fins, cabinet, copper tubing and solder joints. 
 

Look for excessive or unusual vibration for fan blades or sheet metal panels when in opera-
tion. Identify fan cell(s) causing vibration and check motor and blade carefully. 

Look for oil stains on headers, return bends, and coil fins. Check any suspect areas with an 
electronic leak detector. 

2) Clear unnecessary trash and debris away from condenser. 

 

3) Check the operation of all fans 
Check that each fan rotates freely and quietly. Replace any fan motor that does not rotate 
smoothly or makes an unusual noise. 

Check all fan set screws and tighten if needed. 

Check all fan blades for signs of stress or wear. Replace any blades that are worn, cracked 
or bent. - 

Verify that all fan motors are securely fastened to the motor rail. 

Lubricate motors if applicable (most Heatcraft condenser motors are permanently sealed ball 
bearing type and do not require lubrication) 

4) Inspect electrical wiring and components 
Visually inspect all wiring for wear, kinks, bare areas and discoloration. Replace any wiring 
found to be damaged. 

Verify that all electrical and ground connections are secure, tighten if necessary. 

Check operation/calibration of all fan cycle controls when used. 

Replacement Parts 

Whenever possible, replacement parts are to be obtained from a local wholesaler authorized to 
sell one of Heatcraft Refrigeration Products' brands.   
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CLEANING YOUR PERCIVAL CHAMBER 

 
There are a few key items on your chamber that should be cleaned on a regular basis to ensure 

proper operation and reduce failures.  Recommended maintenance schedule:  Every 6 months. 
 

  These items are: 
 1.  Chamber interior 
 2.  Evaporator  
 3.  Humidifier (if applicable) 
 4.  Condensate drain line 
 5.  Air cooled condenser 
 6.  Sterilization 
 

Approved cleaners are: 
a.   Liquid soap detergent and warm water 
b.   Lysol 
c.   Pine sol 
d.   Pine oil or other terpene based cleaners 
e.   Bleach/water solution 10% bleach 
f.   Isopropyl alcohol 

 

 
 

Never use pressurized water to clean unit.  Injury or electrical damage may occur. 

 

CHAMBER INTERIOR 

 
To clean the chamber’s interior and exterior, use soap (or mild liquid detergent) and water.  Do 

not use abrasive type cleaners because these will scratch the surface or harsh chemicals or acid 

based cleaners.  Care must be taken because some parts may be sharp. 

 

EVAPORATOR (UNIT COOLER) 
It is recommended that the evaporator and fan blades be inspected for the accumulation of dirt.  

To access the evaporator and blades, carefully remove the unit cooler cover by the mounting 

screws (normally 2 on each side).  Accumulation of dirt around the evaporator fin openings will 

indicate the need for cleaning the blades and evaporator.  Clean the evaporator by brushing,  

vacuuming and/or by using compressed air.  The unit cooler drain line and existing humidifier  

reservoirs should be checked and cleaned, if necessary, at this time with a solution of vinegar  

and water.  Refer to figures 1 and 2 for removal and cleaning. 

Remove the (4) mounting screws on the unit cooler fan cover.  Depending on the model it can be 

removed and taken out for cleaning.  Some units it is recommended that the cover just be lowered 

to inspect evaporator and remove any dirt/debris.  Remember metal edges may be sharp. 
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Figure 1 

Figure 2 

Clean Evaporator 
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HUMIDIFIER 

 

If provided with a humidifier pan that is located inside the chamber it is recommended that the 

pan be removed and cleaned.  Refer to figure 3.  Prior to cleaning the pan, shut off the water 

supply to the humidifier by closing the water supply hand valve.  Remove the power plug for the 

humidifier from its receptacle.  Next, disconnect the humidifier from the water supply line.    

Remove and clean the pan with a mixture of vinegar and water.  Baking soda may also be  

added to the mixture if necessary.  When finished, reinstall the components in the reverse  

order. 

 

 

 

 

 

 

 

 

 

 

 

If provided with a humidifier pan that is mounted behind the unit cooler as seen in figure 4 it is 

recommended that the pan be removed and cleaned.  Prior to cleaning the pan, shut off the  

water supply to the humidifier by closing the water supply hand valve located on the outside 

right-hand or rear wall of the chamber.  Remove the upper light fixture and shelf.  Place a   

bucket under the drain tubing located in the pan front.  Open the drain and allow all water to 

drain from the pan.  On CU-36 models it may be necessary to remove more than one fixture 

and shelf in order to fit a bucket under the drain tube.  Remove the top rear false wall cover by 

removing the screws that secure the cover to the receptacle panels.  Next, unplug the humidifier 

heater and float switch power cords from their receptacles.  Remove the humidifier pan by     

unscrewing the pan from the rear receptacle panels and ceiling.  Remove the humidifier heater 

and float switch from the pan.  Clean the pan with a mixture of vinegar and water.  Baking soda 

may also be added to the mixture if necessary.  When finished, reinstall the components in the 

reverse order.  
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Water supply 

line connection 
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Drain plug 

Figure 4 

CONDENSATE DRAIN LINE 

 
The condensate drain line can be removed and flushed with water or a solution of the above 

cleaners.  Verify the water is free flowing out of the bottom of the chamber’s drain line.  The 

drain line should not be kinked or coiled up that would produce a trap.   

Some units are more difficult to remove the drain line because there may be an air diverter in 

front of it.  Contact Percival Scientific for detailed instructions for cleaning the drain line. 

 

AIR COOLED CONDENSER 

 
A dirty condenser is the main culprit for chamber damage.  The condenser is designed to sub-

cool the refrigerant and needs proper airflow.  Refer to figure 5.  Remove any dust or debris 

by using a vacuum or simply wiping it off with a damp rag.  Never use compressed air to blow 

the dust further into the finned coil.   
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Clean condenser 

Figure 5 

STERILIZATION 
 

If it becomes necessary to sterilize your chamber because of reoccurring mold growth you 

may, after first cleaning the interior, add some bleach water into the humidifier pan, set RH 

to 85% and temperature up to 39°C for 6 to 8 hours.  Note:  The controller will deactivate 

RH at 40°C.  If your unit has a top mounted water pan or Ultrasonic humidifier you may 

place a shallow pan with bleach water on a shelf and set temperature up to 40°C for 6 to 8 

hours.  Repeat if necessary. 

Please contact Percival Scientific if you require assistance or have questions about your 

chamber. 

 

Percival Scientific, Inc. 
505 Research Dr. 
Perry, IA 50220 
800-695-2743 
 
service@percival-scientific.com 

Example of 

dirty condenser 
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Phone: 800-695-2743 

Fax: 515-465-9464 

E-mail: service@percival-scientific.com  

Creating Better Science Since 1886 


