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Insulation and Winding Resistances

1. General

BITZER compressors are subjected to constant inspection and tests during production to ensure that the compressors are correct prior to dispach from the factory.

2. High-Voltage Test

BITZER subjects all semi-hermetic motor compressors to a high voltage test after final assembly.

Testing voltage is determined based on VDE 0530 (1800V / 2600V-UL) for 1-4 seconds between motor winding ( on all three phases U, V, W) and compressor housing.

Please note:

High-voltage tests lead to premature ageing of winding insulation. They may be carried out only ones on new machines in accordance with VDE 0530 Part 1 (repeated testing see VDE 0530 Part 1, Main Section 6).

Caution:

Do not carry out high-voltage or insulation measurements if the compressor housing is under vacuum.

3. Insulation Resistance

Bitzer compressor motors have an insulation resistance of over 10 Megaohm during production and thus greatly supercede 2 Megaohm for new machines as required in accordance with VDE 0700 Part 1.

Insulation Measuring:

If the insulation condition of the compressor motor is to be tested, use 500 V D.C. voltage to measure insulation resistance. The measuring device, usually a hand generator, but also a battery or solid state device, must meet the conditions in accordance with VDE 0413 Part 1)

Measuring is carried out between the terminals U, V, W (without connection bars) and the housing. The following resistance values may not fall below:

· New compressors (in accordance with VDE 0700 Part 1): 
2,0 Megaohm

· Used compressors (VDE 0701 Part 1):
0,5 Megaohm 
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Note: 

There are many factors that affect readings including contaminated refrigerant, oil level, refrigerant in oil and current leakage through electrical fusites or terminal plates. Moisture in the area of the terminal box and dirt which may arise even from transport and storage result in smaller values during measuring.  In this case, clean up the system and /or clean the terminals carefully to exclude any influence due to moisture and dirt and repeat measuring.

Any external electrical components connected to the compressor terminals also affect the readings. Wires, contactors and relays all leak current and will decrease the readings if not disconnected.

4. Winding Resistance

Should measuring of winding resistance be necessary after servicing, the resistance is measured with an Ohmmeter with a maximum of 4.5 V D.C. voltage at the terminals in the terminal box.

Star-Delta Motor:

Measure the resistance between the terminals U-V, U-W, and V-W with assembled star or delta connection bars.

Measuring without connection bars is carried out between terminals U-X, V-Y and

W-Z.

The resistances are as follows:

R = ½ RY or RY = 2 R

R = 3/2 R( or R ( = 2/3 R

RY = 3 R( or R( = 1/3 RY 

R = resistance measured without connection bars

RY = resistance measured with star connection bars

R( = resistance measured with delta connection bars

Part Winding Motor

If the resistance is measured between terminals 1-2, 1-3 and 2-3 with connection bars, the measuring value corresponds with the resistance value of „full winding“ (RV), measured without connection bars, the resistance value of the first part winding (R1T). The resistance of the second part winding (R2T) is measured at terminals 7-8, 

7-9 and 8-9 (without connection bars).

The resistances are as follows:

RV = R1T R2T / R1T + R2T
In order to be able to compare and check the measuring result, the winding temperature during measuring must be 25°C. Deviations up to +/- 5K are allowable, 
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as they cause mistakes of less than 2%. For greater deviations in temperature the measuring result shall be calculated based on the formula for 25°C:

R25 = 260 x RW / 235 + (W
RW = measured, warm resistance

R25 = resistance calculated for 25°C

(W = winding temperature during measuring

Note:

Greater measuring uncertainty is caused by the winding temperature. Therefore, we recommend measuring the resistance at constant ambient temperature.

However, the compressors must be out of operation for at least 5 to 12 hours (depends on the compressor size) so that they have an ambient temperature.

The resistance values of the three windings of a motor may deviate from each other by up to 3%, the values of different compressors of the same motor type may deviate from each other by up to 10%

5. Current Asymmetry
If different currents are measured in the three lead lines of the compressor motor, this is called current asymmetry which leads to additional heating of the motor.

Deviations of currents from one another are allowable within the scope of nominal voltage (+/- 5%) up to +/-15%.

Example:

Measured currents for symmetric voltage:

IR = 14,7A; IS = 17A; IT = 16,3A

Average value of currents:

(IR + IS + IT) : 3 = 16A

Deviation of currents downward:

14,7 – 16 / 16 x 100 = -8,1%

Deviation of currents upward:

17 – 16 / 16 x 100 = 6,25%
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Maximum deviation of currents to each other:

(8,1 + 6,25) = 14,35%

A current asymmetry can also be caused by voltage asymmetry, the external conductor voltage must also be measured during each current measuring. If the voltages deviate by more than 2%, the measured currents shall be linearily calculeted to obtain the rated voltage Ue:

IR cor = Ue / U12 x IR
The same calculation has to be made for IS cor and IT cor.

U12 ; U21 ; U31 = line-to-line voltage between conductors L1 and L2; L2 and L3 or L3 and L1.

Only after calculation to rated voltage the current asymmetry can be calculated in accordance with the examble and the result shows if the motor can be judged as being either good or bad.    
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