Operating Instructions

This section deals with the proper sequences in programming the chamber and includes settings for temperature programming and light programming as well as how to start and stop a programmed run. It is important to note that humidity control under a programmed run operation must remain as a constant and cannot be programmed to change during a run.

Constant Temperature Operation

Constant control refers to a condition where temperature, humidity and light levels will remain as a constant state or level without variance.

The settable range of this chamber is –12deg C to +52 deg C.Temperatures outside of this range cannot be set.

On initial start-up or ‘power on’, OFF will be displayed in the Control Display.

 Programming Steps
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1.  Press the SV/PV key so that SV (Set Value) is illuminated on the yellow light to the left of the CONTROL DISPLAY. The left-most numeral should be flashing on the control display at this point. The (C lamp to the right of the display should also be illuminated.

2. Set the temperature by using the digit and numeral alteration keys until the desired temperature is displayed.

3. Press the ENTER key. Failure to press the enter key will result in the chamber not accepting the temperature you have set.
NOTE: Once the enter key has been pressed, the control display will now change to a time display. The HOUR-MINUTE lamp will be illuminated to the right of the control display. For constant temperature operation, it is not necessary to set a time in this step.

4. Press the SV/PV Key to return the control display to normal operation. The present chamber temperature will be in the control display and the PV lamp will be illuminated. The unit will now operate at the temperature set in step 2.

High and Low Limit Temperature Setting

The high limit should be set a minimum of 5 deg C above the set temperature of the chamber. Conversely, the low limit should be set a minimum of 5 degrees below the set temperature.

Programming Steps

High Limit

1. Press the SV/PV key so that SV (Set Value) is illuminated on the yellow light to the left of the CONTROL DISPLAY. The left-most digit should be flashing on the control display at this point. the (C lamp to the right of the display should also be illuminated.
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Press the PTN key. The digits in the PROGRAM DISPLAY will illuminate. Press  and release the PTN key until OH  appears in the program display.

3. The CONTROL DISPLAY will indicate the current high temperature limit setting. Use the HIGH LIMIT SET SCREW to adjust the limit to the desired point. Counter clockwise rotation of the set screw will decrease the high limit set temperature. Clockwise Rotation will increase the high limit set temperature.

4. [image: image3.png]


Press and release the PTN key once, OL will now appear in the PROGRAM DISPLAY. The CONTROL DISPLAY will indicate the current low  temperature limit setting. Use the LOW LIMIT SET SCREW to adjust the limit to the desired point. Counter clockwise rotation of the set screw will decrease the low limit set temperature. Clockwise Rotation will increase the high limit low temperature.

5. Press and release the PTN key once more, the PROGRAM DISPLAY will go blank and the CONTROL DISPLAY will indicate the current temperature set value.

6. Press the SV/PV key until the current chamber temperature is once again displayed and the PV lamp to the left of the control display is illuminated.

Humidity Control

Humidity Control is possible only on the MLR 3050H and HT models only. The MLR 350 has no humidity control capability.
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The internal humidity in the chamber can be set to any value within the range 30% RH - 90% RH using the keys on the control panel. It is not possible to set the internal humidity to a value outside of this range.

The humidity control function operates when the temperature setting is within the range 15°C -45°C. If the unit is operated with a setting it outside of this range, there may be cases where the actual humidity is lower than the setting.

The dehumidifier mode switch should be set to W if the humidity setting is 75% RH or greater and to D if the humidity setting is lower than 75% RH.

(Refer to the humidity control adjustment range chart).

To disable the humidity control function, enter a value of 00% RH as the humidity setting.

Humidity control does not begin until the temperature within the chamber has stabilized to within1.3°C of the temperature setting. If the temperature within the chamber is outside of 1.3°C of temperature setting range, there may be cases where the humidity display shows a value greater than the humidity setting. This is not a malfunction. This often happens when the temperature within the chamber is changing (rising or falling) during temperature program operation.

Moisture may condense inside the chamber if the humidity setting is high.

If the humidity setting is very low, a considerable amount of time may be required for the actual humidity to reach the set value if the interior of the chamber is wet or very humid to start with.

Lighting Setting
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To maintain a constant brightness within the chamber, perform the following setting using the keys on the control panel.

When the unit is in PV status (the display shows the present value within the chamber and the PV lamp is lit), press the digit shift key (►► ). The number 1  will appear on the light monitor and one fluorescent lamp lights within the chamber on each of the three light banks will light.

Additional presses on the digit shift key (►► ) will cause the light monitor lamp display to change in the following sequence: 2 (3 (5 (OFF (1(2. ​In this way the brightness within the chamber can be set to the desired level.

The graph below illustrates the relationship between the

light step (light monitor lamp) setting, brightness and photosynthetically active photon flux characteristics.
Programmed Operation

Before proceeding to programmed operation, it is important to determine exactly what it is that you are trying to accomplish in the program. This will include the number of patterns and the number of steps (or changes to control operation) that will occur in each pattern. Also, predetermine the amount of time that each step will remain in that condition. This chamber is capable of 3 independent patterns, each of which are capable of accepting 9 steps and a maximum of 99 repeat cycles for each pattern.

It is very important to note that time programming is cumulative from the beginning of the program run. Programs are NOT set for time of day, but rather elapsed time.

Temperature Programmed Operation

The following example assumes a single program pattern with 2 steps and 3 cycles (repeats) of these steps.

1. Press the SV/PV key so that SV (Set Value) is illuminated on the yellow light to the left of the control display. The left-most numeral should be flashing on the control display at this point. the ‘Deg C” lamp to the right of the display should also be illuminated.
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2. Press the PTN key. The PROGRAM DISPLAY will illuminate and 11 will appear in the display. (11 corresponds to pattern 1, step 1).

3. Set the temperature by using the digit and numeral alteration keys until the desired temperature is displayed in the CONTROL DISPLAY.

4. Press the ENTER key. A short beep will be heard and the CONTROL DISPLAY will now read 00.00. The left most digit will flash and the HOUR-MINUTE lamp to the right of the control display will be illuminated.
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Enter the amount of time that you wish the temperature you set in step 3 to hold at. Please note that this does not correspond to time of day, but rather the amount of time in hours and minutes that the temperature is to be held at its present value. In the example in the illustration pictured here the duration of time the unit will hold the temperature there is 12 hours and 30 minutes.

6. Press the ENTER key, A short beep will be heard and the control display will switch to the cycle display. The CYCLE lamp will be illuminated to the right of the control display. 

IMPORTANT NOTE:  The cycle lamp will illuminate only  during the first step of the cycle. It is important to know how many steps your programmed cycle will contain as you will have to enter the total amount of steps that the machine will run on the cycle, otherwise the machine will only run one cycle of the current program and stop.
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Set the desired final step of the current cycle.  The left- most digit indicates the final step where the unit will stop the current pattern. EXAMPLE: The chamber is being programmed to run a continuous diurnal program of 12 hours and one temperature and 12 hours at a second temperature before the cycle is to repeat. In this case, the cycle needs to be set at ‘2’, since there are 2 steps to be programmed. This tells the controller that we are currently only using 2 steps of the 9 available before starting the cycle all over again. Otherwise the controller will look to complete the other steps, even if they have not been programmed. 

8. The rightmost 2 digits will indicate the number of cycles of the current pattern that will be run. In the example, the unit will repeat the program set in steps 1 to 5, 3 times. If the cycle is to be run indefinitely, set this to ‘00”. 
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Press the ENTER Key. The unit has now accepted the first step in the pattern and is now asking for the second step as indicted by the 2 in the PROGRAM DISPLAY.   You can now input the second temperature in the pattern and the amount of time that each temperature will hold at that temperature as well as the number of times the controller will repeat that cycle by following steps 3 through 5 above. Each time step 7 is completed, the rightmost digit will increment to the next step indicating that you can enter the next step in the sequence. 

Note: If continuous cycle operation is desired, set the cycle setting to 00

Lighting Programmed Operation

This chamber allows for programmed operation of 6 lighting steps. The lighting program is set completely independently of the temperature program.

The following example assumes a light program pattern with 2 steps and 3 cycles (repeats) of these steps.

1. Press the SV/PV key so that SV (Set Value) is illuminated on the yellow light to the left of the control display.

2. Press the PTN key. The PROGRAM DISPLAY will illuminate and 11 will appear in the display. (11 corresponds to pattern 1, step 1).
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3. Press and release the PTN key until L1 appears in the PROGRAM DISPLAY. The CONTROL DISPLAY will indicate a single 0 in the right-most digit. 

4. Set the desired light intensity level in the right-most digit on the CONTROL DISPLAY using the numeral alteration key. The choices are 0 to 5 corresponding to the 6 light levels available. 0 indicates that all lights will be off, 5 indicates that all lights will be on.
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Press the ENTER key. A short beep will be heard and the CONTROL DISPLAY will now read 00.00. The left most digit will flash and the HOUR-MINUTE lamp to the right of the control display will be illuminated.

6. Enter the amount of time that you wish the light level you set in step 4 to hold at. Please note that this does not correspond to time of day, but rather the amount of time in hours and minutes that the light is to be held at its present level. The numbers to the left of the decimal are hours, to the right of the decimal are minutes.
IMPORTANT NOTE:  The cycle lamp will illuminate only  during the first step of the cycle. It is important to know how many steps your programmed cycle will contain as you will have to enter the total amount of steps that the machine will run on the cycle, otherwise the machine will only run one cycle of the current program and stop.
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7. Set the desired final step of the current cycle.  The left- most digit indicates the final step where the unit will stop the current pattern. EXAMPLE: The chamber is being programmed to run a continuous diurnal program of 12 hours and one light level  and 12 hours at a second light level before the cycle is to repeat. In this case, the cycle needs to be set at ‘2’, since there are 2 steps to be programmed. This tells the controller that we are currently only using 2 steps of the 9 available before starting the cycle all over again. Otherwise the controller will look to complete the other steps, even if they have not been programmed. 

8. The rightmost 2 digits will indicate the number of cycles of the current pattern that will be run. In the example, the unit will repeat the program set in steps 1 to 5, 6 times. If the cycle is to be run indefinitely, set this to ‘00”. 

9. Press the ENTER Key. The unit has now accepted the first step in the pattern and is now asking for the second step as indicted by the 2 in the PROGRAM DISPLAY.   You can now input the second light level in the pattern and the amount of time that each light level will hold for, as well as the number of times the controller will repeat that cycle by following steps 4 through 6 above. Each time step 6 is completed, the rightmost digit will increment to the next step indicating that you can enter the next step in the sequence. 

Note: If continuous cycle operation is desired, set the cycle setting to 00
Starting and Stopping Programmed Operation

STARTING

1. Press the SV/PV key so that SV (Set Value) is illuminated on the yellow light to the left of the control display. The left-most numeral should be flashing on the control display at this point.

2. Press the PTN key to determine which pattern is to be used. The pattern indication is the left digit in the PROGRAM DISPLAY. There are up to 3 possible temperature programs denoted by 1,2 or 3 or in the case of a lighting program, the display will read L.

3. Press the STEP key to choose the desired step where the operation will start. The step key  indicted by the right digit in the PROGRAM DISPLAY. 

5. Press the START/STOP key to start operation. A short beep will be heard. The program will begin operation at the pattern and step chosen.

NOTE: The temperature pattern and the light pattern are set and run   independent of each other. If the temperature pattern is running, the yellow ‘TEMP’ light, to the left of the program display will be illuminated. Conversely, the ‘LIGHT’ light will be illuminated if the light program is running. 

STOPPING

Conversely, the STOP key will stop all operation. To stop a programmed run, it is important to ensure that the program display is illuminated (utilizing the ‘PTN’ key)  and  in the pattern you want to stop before the stopped key is pressed.

Alarm and Security Functions

Alarm Function
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The alarm functions incorporated in this unit include automatic alarm functions other than over high and over low temperature settings described earlier. This function operates when the temperature variation in the chamber exceeds 2.5°C from that set. This function operates even during programmed operation, in which case it will operate as shown in figure on the right.

Security Function

Not only is there an alarm to signify that the chamber temperature is abnormal, but there is also a security system to prevent such a situation from occurring. The table below shows a summary of the alarm and security functions.
	
	Alarm and Security
	Condition
	Display
	Buzzer
	Remote Alarm Contact
	Security Operation

	1
	Automatic alarm and security temperature setting
	Chamber temperature variation exceeds 2.5(C
	Alarm Light and (C symbol flashing
	5 minute delay after initial visual alarm, intermittent sound
	5 minute delay after initial visual alarm.
	Hi Temp-

Heater off

Low Temp-

compressor off

	3
	High temp limit
	When chamber temperature exceeds the high temp limit
	Alarm LED lit
	Continuous sound
	Operates
	Heater. Fluorescent lamp off

	4
	Low temp limit
	When chamber temperature exceeds the low temp limit
	Alarm LED lit
	Continuous sound
	Operates
	Compressor off

	5
	Temperature fuse
	When chamber temperature exceeds 70(C
	-
	-
	-
	Fuse, heater, fan motor off

	6
	Temperature sensor shorted
	When display temperature exceeds 65 (C
	Alarm LED flashes, (C flashes
	Intermittent sound
	Operates
	Heater, fluorescent lamps, fan motor, compressor all off

	7
	Temperature sensor open
	When display temperature exceeds -25 (C
	Alarm LED flashes, (C flashes
	Intermittent sound
	Operates
	Heater, fluorescent lamps, fan motor, compressor all off

	9
	Memory Back-up
	Memory is erased when the power source is turned off for more than 6 hours
	Alarm LED flashing, OFF flashing
	Intermittent sound
	Operates
	All off except controller

	
	
	Power failure, power cut by mistake
	-
	-
	-
	Protect stored contents and continue operation after restoring

	10
	DIP switch alteration
	When power source is temporarily cut and DIP switch setting is changed
	4-digit LED display flashing
	-
	-
	Protect stored contents and continue operation with new DIP switch settings after alteration

	11
	Key lock Switch
	Turn Key lock switch ON
	-
	-
	-
	Prevents key input

	12
	Auto PV
	In the SV Mode and when any key is not pressed for appox. 1 minute
	-
	-
	-
	Automatically reverts to present value display mode from set mode


The buzzer can be shut off for conditions 1,6 and 7 by pressing the BUZZER key.

The buzzer cannot be shut off for conditions 3,4 and 9 by pressing the BUZZER key. The alarm can be shut off for conditions 9 and 10 by pressing the ENT key in SV Mode.

Remote alarm

The terminal for the remote alarm is located in the data input/output port at the rear top of the frame. The remote alarm terminal is a contact output. Contact capacity is 0.4A (AC 125V) or 2A (DC 30V)

a) Output: normally open 

connect with C and NO.

 b) Output: normally close 

connect with C and NC.

Defrosting (DEFROST)
Defrost should be started manually if frost can be seen through the frost observation window. When the defrost key is pressed, defrost begins. Be sure that the defrost will be activated only when the temperature of the evaporator is below 5°C. The condensate water will evaporate automatically once it enter the drain pan.

Start-Up

1. Remove the packing tape, etc, and open the door to let the unit air out.

2. Before using the unit, fasten the evaporation tray on the rail, which extends from the bottom left side of the frame  

Water supply

1. Fill the water supply tank with either ion exchange processed water or distilled water. The tank should be installed at a height of 50cm or more.

2. Connect the water supply tube between the tank inlet and water supply inlet on the unit. 

3. Fully open the tank cock.

Drainage

1. Run the drain tube to drain employing a downward slope to prevent drain water from backing up into the unit

If there is no suitable site for drainage around the unit, use a container for drained water. In this case, be sure to set the container inlet in a position lower than the tube outlet.

Connect the power, and turn the power on. 

Routine Maintenance

 Replacing the fluorescent lamp

The type of the fluorescent is FL40SSW/37.

Open the door (front or side) to replace the fluorescent and glow lamps. Standard size 4 foot North American bulbs will fit into the sockets.

Cleaning the evaporation tray

The evaporation tray should be washed 2 or 3 times a year to remove scale deposits and slime mould.

Cleaning the cabinet interior

Turn off the power switch (located behind left door.

 Remove the shelves.
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Wipe the cabinet interior clean with a soft cloth soaked in a neutral detergent solution. Wipe off the deter​gent solution with a cloth dampened in clean  fresh water.

After cleaning, replace all the parts removed.

Setting the shelves

The shelves can be adjusted to the height of items placed inside.
To adjust the height, insert the self-support clips (4 per shelf) into the slots at the desired height.

Troubleshooting

Should you experience problems after following proper operational procedures, check the following:

Temperature or program setting cannot be conducted.

When temperatures or programs are set in the unit, first turn keylock OFF. With the keylock switch turned ON, the setting input of each key is not available.

When alarm lamp is lit and alarm buzzer sounds 

(1 )
Buzzer activates continuously
Chamber temperature exceeds over high or over low temperature. In this case, check chamber temperature setting, and high and low limit temperatures once more.

When the temperature of the chamber is not set between high and low limit temperatures, it is necessary to reset  either high or low limit temperature.

Did you place a lot of warm product in the chamber at once?

In this case the security system is activated shortly after the product has been placed inside the chamber.


Refer to Figure 2 for the acceptable limits for heat load.

When programmed operation is not conducted smoothly
(1) The temperature does not change as it is set in the program.

Did you set the temperature expecting temperature variation in a shorter period than capable given the value of the pull up and pull down performance of this plant growth chamber? 

When the items are placed in the chamber, the performance will be delayed. Please take this  into consideration when  setting the time and temperature.

Are high/low limit temperature settings correct?

These temperatures should be set 5°C higher and lower than the highest and lowest temperatures in all tempe​ratures varied in all procedures. Once high/low limit temperatures have been determined, the operation tempera​tures cannot be changed significantly owing to the existence of the limits for temperature extremes. For this reason, the high/low limit temperature should be set at a wide range when the programmed operation is set.
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Name

Sanyo Growth Cabinet

Model MLR-

350,350T

[ 3500,3500T [ 350H,350HT [ 3500H, 3500HT

Exterior dimensions

760(W) x 700(D) x 1835(H) mm

Interior dimensions

520(W) x 490(D) x 1135(H) mm

Effective capacity

294 liter

Exterior Baked-on acrylic finish on galvanized steel
Left/Right wall paired glass window

Interior Stainless steel

Door’ Baked-on acrylic finish on galvanized steel

Inner door Paired glass door

Shelves 5 pcs. PE coated steel wire (a bottom shelf with stainless sheet cover)

Insulation Rigid polyurethane foamed-in place (NON-CFC)

Access hole 40mm dia. x 1 (cabinet top position)

Compressor Hermetic type 325W

Evaporator Fin tube type (forced air circulation)

Condenser Fin tube type

Refrigerant TP5R2

Defrost Automatic (Manual start)

Heater 280W

Temperature control

P1D microprocessor controlled + refrigeration capacity control

Tempe. control range

0°C ~ +50°C (lamp OFF)
+10°C ~ +50°C (lamp ON)

Temp. distribution

+1.0 deg. (lamp OFF), +2.5 deg. (lamp ON) .

Temp. accuracy

+0.3 deg.

Temperature programmed
operations

Max. 9 steps (3 patterns), 99 hours 59 minutes
0 ~ 99 cycles repeat or unlimited

Humidifier

- ultra-sonic type

Humidity control range

— 55%RH ~ 85%RH (at 15°C ~45°C)

Accessories

- Water supply tank
Water supply tube

Lighting

Fluorescent lamp 40W x 15 pcs.

Lighting range

0~ 20000 1 x (Phote sys the tically Active Radiation 150 u Em S

)

Lighting programmed
operations

Lighting steps: 6 (0, 1,2,3,4,5)
Max. 9 steps (1 pattern) 0 ~ 99 cycles repeat or unlimited

High/low-temp.
warning

High-temp limit ( 0~ +55°C)
Low-temp limit (=15 ~ +40°C)

Thermal fuse

Heater and fan motor OFF

Power source

Local voltage | 220V 50HZ | Local voltage | 220V 50HZ

Recorder

only for MLR-350T, 3500T, 350HT, 3500HT
Analog/Digital recording type, Signal line: RS485

Weight

220 kg [230kg





