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I. Summary 

1.  Features 

Rain in a Box Model 1300 is a unique device for air-conditioning 

dehumidification, purification treatment and water generation as per 

customer demand. Its main features are as following: 

1.1.  Refreshing air-conditioning dehumidification 

The unit adopts the design of Refreshing Air Return in regard to the 

functioning particularity. 

1.2.  Moving structure 

The moving structure is able to meet the water generating demands of 

different working fields. The unit is of air-cooling type without 

connection to cooling water system. The refreshing air- return system 

utilizes grid air-return method that discharges the treated air through 

air valve. The holes at the base are for fork lifting or hoisting. The user 

can operate the unit after connecting to the electricity. 

1.3.  Manual control 

By the control method of PLC plus button control, it is convenient and 

simple for the user operation. When there is malfunction in the 

internal system, PLC will function to shut off the unit. 

2.  Usage & Applicable range 

2.1.  Usage 

The unit is suitable for the working fields where there is a specific 



requirement of humidity. 

2.2.  Applicable range 

Temperature range: 20~35℃ 

Humidity range: 45%~95% 

 

II. Specifications 

Total Power: 115 kW 

Distribution power: 140 kW 

Power supply: 50 Hz / 380 V / Three-phase & four-wire 

Amount of Dehumidification (t=27℃, Φ=65%): 5000 kg/d 

Refrigerant: R22 

Amount of refrigerant: 50 x 2=100 kg 

Air flow of centrifugal blower: 22000 x 2= 44000m
3
/h 

Power of centrifugal blower: 11 x 2 = 22kW 

Static pressure of centrifugal blower: 550 Pa 

Compressor type: Semi-hermetic rotary screw type 

Cooling power of compressor (t0=7.5℃, tk=50℃): 170 x 2=340 kW 

Input power of compressor: 47 x 2=94 kW 

Sizes: 5600 x 2100 x 1800 mm 

(See Attachment I Outer Appearance for detailed sizes of the unit) 

Net Weight: about 4500 kg 

Remark: The executive standard of the unit is GB/T 19411 Dehumidifier 

 



III. Working Principle 

The refreshing moist air passes through air valve and air filter for 

filtration treatment, then going through evaporator and contacting 

the evaporator surface. The steam in the air will be condensed to 

water drips because of the lower temperature of evaporator surface 

than dew point of moist air. The water drips collected in collection 

tray will flow through hoses to water collection baths. The float 

valve will control water pump to send filtered water into storage 

tank. After going through water treatment system, the final water 

can be used for direct drinking or for functions in other fields, and 

thus to accomplish the aim of water generation from the air. 

 

 

IV. Acceptance, Installation & Adjustment 

1. Acceptance 

When the package of the unit is removed, please check the devices and 

parts according to packing list. If there is any difference with the packing 

list or any damage found, please notify the transport server or our 

company immediately. 

2. Installation 

2.1. Hoisting device and fork list truck should be applied to the 



transportation and installation of the unit and handle with care. 

When hoist crane is used for the lifting, the hoisting slings must be 

of same length and the hoisting angle should not be more than 60 

degrees to avoid any damage or scratch to the surface. The slings 

should have enough strength. 

2.2. The unit should be placed level ground. The air-return outlet 

should remain a distance of no less than 2m from the wall, and no 

less than 2.5m for the air exhaust from the wall. 

2.3. The unit should be equipped with independent power supply 

system and power distribution cabinet. The user should prepare 

master air switch for the unit. An independent voltage regulator is 

required for the situation of significant fluctuation in supply 

voltage. The unit is used in 380V, 50Hz, and three-phases & 

four-wire electric system. Voltage tolerance should not exceed plus 

or minus 10%. The maximum allowed unbalance in phase is 2%. 

The unit should have a safe earthing to secure safety of the 

operator. 

ATTENTION: DO NOT RUN THE UNIT WHEN UNBALANCE 

IN PHASE EXCEEDS BY 2%. 

2.4. Connect the wires properly. 

3. Adjustment work 

ATTENTION: THE ADJUSTMENT WORK SHOULD BE 



CONDUCTED BY OR UNDER THE INSTRUCTION OF 

PROFESSIONAL TECHNICIAN. 

When all the installation is completed, please check up the following 

preparation work before connecting to electricity. 

3.1. Check-up prior to running the unit 

3.1.1. Confirm no refrigerant release. If any, the problem should be fixed 

immediately. 

3.1.2. Confirm all power cables and control wires are in good connection. 

Check all electric lines with Avometer to confirm no connection failure. 

Check with Megger to confirm no short-circuit in outer sheath. Check all 

connections are tight. 

3.1.3. Switch on the master power. Shut off the air switch of compressor 

and switch on control circuit to simulate starting test. 

3.1.4. When master power is switched on, the oil heater of compressor 

will connect to electricity automatically. Power On time should be more 

than 8 hours. 

3.1.5. Check up the oil surface viewer of compressor. The oil surface 

should be higher than low limit of viewer. 

3.1.6. Check the setting of pressure controller. High pressure: 2.4Mpa, 

Low pressure: 0.3Mpa, Repeatability: 0.1Mpa 

3.1.7 Check out the setting value of Differential Fuel Pressure Controller 

at 0.4MPa 



 

3.1.8. Start running the air motor and confirm it is running normally. 

3.1.9. Check and open all valves of cooling system (except solenoid 

valve). 

3.2. Running 

Start running the unit. 

When the unit starts running, confirm the compressor current is 

within normal range. All phase current should be stable. Check the oil 

surface stability of compressor. The pressure of absorbing and exhausting 

should be at normal level. 

When there is any malfunction occurred such as trip or warning light 

being on due to failure in control loop, the unit should be shut off 

immediately, and it is allowed to restart running only after the failure is 

found out and cleared. 

 

V. Operation 

5.1. The unit should be managed and operated by specified person. 

5.2. Confirm the power is normal prior to running the unit. 

5.3. Control Panel Indication: 



INDICATOR LAMP         INDICATOR LAMP

ON                   OFF           EMERGENCY SWITCH
AUTO RUNNING INDICATOR

 

5.4. Operation instruction (Default mode of the unit is Auto-Control 

mode) 

5.4.1 When the unit is connected to the electricity, the red indicator 

of POWER will be on. After 10 seconds, press the ON button, 

the auto running indicator will be on and the unit enters 

auto-run mode. 

5.4.2 Press the OFF button, the unit will initiate the close-down 

program and stop all its running in two minutes. 

5.4.3 In case of the need of urgent close-down, press EMERGENCY 

SWITCH button and the unit will stop running. Turn the 

EMERGENCY SWITCH button clockwise and the unit will 

resume power supply. 

5.4.4 In case of any breakdown, The correspondence indicator to 

I0.0-I1.4 I1.7 on BI will be off (normally it should be on), the 

unit stops automatically and cannot re-enter auto-run mode. 



5.4.5 When the breakdown is fixed and the indicator to I0.0-I1.4 

I1.7 is on, press OFF button first to reset the system. Press ON 

button and the unit will enter auto-run mode, or switch off the 

power and then restart the unit to enter auto-run mode. 

For normal operation in raining day, please turn the air exhaust valve to 

maximum level to make the valve sheet a little downwards. For normal 

operation in sunny or cloudy day, please turn the air exhaust valve to half 

level to make the valve sheet upwards for 30~40 degrees. Please turn off 

the air exhaust valve when the unit is not in operation. During long period 

of inactivity, the unit placed outdoors should be covered with waterproof 

cloth or plastic film on the air exhaust valve and control panel. 

 

VI. Maintenance 

1. The operator should always check up and confirm the indicating 

values of all instruments are within normal range. 

2. The operator should always monitor the sound of compressor to 

confirm the running sound of air motor is at normal level. If there is 

any breaking sound or noise, shut off the unit and check up. 

3. Expansion valve and other auxiliary parts, such as desiccant filter, 

solenoid valve should be working properly. The filter and solenoid 

valve should be ahead of the expansion valve and in high-pressure 

section the cooling system. There should not be a significant 



temperature difference existing between the drainpipe and inlet pipe of 

desiccant filter and solenoid valve. It also should not experiencing 

freezing and frosting.  

4. Always check up the connection bolts between all parts to be fastened, 

especially the bolts for the electric elements and lead wire should not 

be loose or sealing off. The connection wire must be secured tight. 

5. The air filter should be cleaned regularly with cleaning agent and then 

rinsed with clear water in accordance with specific environment 

conditions. 

6. Always keep the surface of the condenser and evaporator clean. Clean 

the surface regularly with neutral cleaning agent which is mixed with 

certain amount of warm water, and use a soft brush. The cleaning 

should be careful to prevent any damage or deforming in the fins. 

7. Check up the compressor regularly and have an all-round overhaul 

after 2 or 3 years of use. 

8. Replacement time of filters:  

  3~6 months for PPF filter 

  6~12 months for Nanometer Molecular Sieve & Carbon filter 

  12 months for Ultraviolet lamp 

 

VII．．．．MALFUNCTION ANALYSIS 

When the machine is working properly, the suction pressure should 



be 0.3～0.6Mpa, and the discharge pressure should be 1.4～2.2Mpa. The 

temperature should be 68～100℃. When the air exhaust pressure is more 

than 2.2Mpa, the air exhaust temperature is more than 100℃, and the 

high pressure gauge swing fast, these indicate the air goes into the 

cooling system. When air-suction pressure is above 0.6Mpa, and 

air-exhaust pressure is above 2.2 Mpa, It shows too much refrigerant 

filling in the system. On the contrary, when air-suction pressure is below 

0.3Mpa, and discharge pressure is below 1.4 Mpa, there is very few 

refrigerant filling in the system. The High / Low Pressure Controller and 

the Differential Fuel Pressure Controller can be reset by pressing the red 

button "SET". If the Differential Fuel Pressure Controller switches off, 

the Fuel Filter of the compressor is dirty and should be replaced.  

 

 

 

 



ANNEX I:   Malfunction Analysis & Troubleshooting  

Problem Cause Check Solution 

Power shut-off 

Line fault 

Phase failure 

Test voltage with Avometer or 

examine the electricity with 

electroprobe 

Fix the electric 

circuit 

Fan motor running 

counterclockwise 

Check the running direction 

of fan motor 

 Exchange any two 

phase wires of fan 

motor 

Overload in fan motor 

Thermal relay functioning 

Power off 

Check fan motor current if it 

has exceeded rated current 

Reset thermal relay 

Adjust resistance in 

blower system to 

reduce air flow 

Fan motor burnt out 

Measure earthing resistance of 

coil by Megger to check if it 

can be connected 

Test resistance of the winding 

by Avometer 

Replace the fan motor 

The blower is 

not function 

properly 

Loose contact between 

connectors or coil burned 

out 

Check the connector whether 

it has a good suction power  
Repair or replace 

Line fault 

Phase failure 

Test voltage with Avometer if 

it is on normal level, 

There is buzzing noise at the 

starting of motor 

Repair electrical 

  Circuit 

Overload in thermal relay 
 Check the thermal relay is 

broken off 

Fix the overload and 

reset the thermal relay 

Loose contact between 

connectors or coil burned 

out  

Check the connector whether 

it has a good suction power  
Replace or repair 

The winding burnt out or 

short-circuit in the winding 

Test with Megger whether the 

isolation between the phases 

of coil can be connected  

Test with Avometer whether 

the winding resistance is 

normal 

Replace or repair 

compressor 

Electric voltage is too low 

Test with Avometer whether 

the winding resistance is 

normal when there is buzzing 

noise in motor  

Raise voltage to rated 

level 

Compressor 

starting failure 

Contactor of thermal relay 

jumped off 

Expansion agent leaks out 

from temperature sensing bulb 

Verify the value 

Confirm no leakage in sensing 

bulb 

 Adjust the value 

Replace 

    



Problem Cause Check Solution 

Filter is 

blocked  
Frosting or freezing in filter Replace 

 

Expansion 

valve inlet 

dirt-blocked 

or 

ice-blocked 

Serious frosting and 

dirt-blocking in expansion 

valve body 

Frosting and ice-blocking in 

whole valve body 

Frosting in back half part of 

the valve body 

Distinguish the 

blocking type 

Dirt-blocking: 

dismantle 

expansion valve and 

clean 

Ice-blocking: 

replace with a new 

desiccant filter  

Low 

pressure 

control 

action 

Insufficient 

refrigerant in 

system 

Low air-suction & exhaust 

pressure even after the 

valve is turned up 

Check for any 

refrigerant release, 

and recharge 

 

Centrifugal 

air blower 

failure 

Check fan motor Repair motor 

Air going into 

cooling 

system 

High pressure and high 

temperature at Air Exhaust, 

fast swing in high pressure 

gauge 

Stop running the 

unit and then 

release air from 

exhaust valve 

Compressor 

breaks down 

suddenly when 

water generator 

is running 

High 

pressure 

control 

action 

Excessive 

refrigerant 

charge in 

system 

High air-suction & exhaust 

pressure 

Release some 

refrigerant 

Insufficient refrigerant 
Low air-suction & exhaust 

pressure 
Charge refrigerant 

Expansion valve is turned 

up enough or is blocked 
Low air-suction pressure 

Turn up expansion 

valve and clear the 

blocking 

Filter is blocked Frosting or freezing in filter Replace 

Insufficient 

cooling amount 

 Air filter vent is dirt-blocked  Check air vent Cleaning 



Problems Cause Diagnostic Method   Troubleshooting 

The fan blades touch the guard 

cover 

Check the fan blade touching the 

guard 
Repair 

Bearing in fan motor worn out Check the bearing Repair or replace 

Fittings somewhere is loose Check the fittings Tighten the fitting 

Liquid Strike Sound of striking at jug 

Reduce refrigerant 

charge and turn down 

expansion valve  

Loud noise in 

running 

Compressor 

Defective 

internal parts 
 Abnormal sound 

Switch off the unit for 

examination and repair 

Insufficiency air flow 

Check for any blocking in 

air-return filter vent 

Whether the fan motor is running 

counterclockwise 

Clean the filter vent 

Exchange any two 

phases wires of the fan 

motor 
Centrifugal air 

blower burnt 

out Overloaded running 

Over current 

Disabled relay 

Check thermal relay 

Check air-duct system is 

co-working with the unit 

Replace the thermal 

relay 

Adjust resistance of 

air-duct sytem  




