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    VALVES, MEASUREMENT
AND CONTROL SYSTEMS

Product application for textile technology
Dosing station for dyeing auxiliaries

The application
Indigo belongs to the group known as vat dyes. These 
dyes are typified by the fact that they do not form a 
chemical compound with the yarn, instead adhering to its 
surface as a surrounding pigment. Hydrosulphite (dithionite) 
is used as an auxiliary material when dying cotton with 
indigo (e.g. denim). It turns the water-insoluble blue 
colour indigo into a water-soluble light-yellow leucoindigo 
(indigo white). This process is referred to as vatting. 
The materials/yarns are bathed in this aqueous solution 
(liquor).  After the bath, the dye oxidises in the ambient 
air and obtains its typical indigo-blue colouring. Hydro-
sulphite is extremely temperature and oxidation-sensitive 
in liquid form and is therefore usually used as a powder. 
The auxiliary agent is only added in a controlled manner 
directly before the dyeing and vatted with the indigo in line 
with various factors, e.g. the amount of cotton and water, 
the mixed colour intensity as well as the system speed.

The system design
The fully automatic system is subdivided into powder 
stock and flow rate control. The amount of powder is 
supplied corresponding to the required colour intensity, 
system speed, dye dosing, size of the dye boxes and flow 
rate. The flow rate is controlled by butterfly valves in the 
inflow and outflow while the powder dosing is realised via 
a metering screw. The inflow is in a direct relation to the 
rate of flow, the outflow depending on the tank filling level. 
Feed pumps are used so as to achieve uniform flowrate 
conditions.

The solution
3 GEMÜ 428 stainless steel butterfly valves nominal 
width DN 25 with a motorized actuator are used for the 
flowrate control. The motorized actuator has an operat-
ing voltage of 24 DC and a potential-free position feed-
back. In contrast to their conventional "Open/Closed" 
function, butterfly valves are used for regulation in this 
application. The unique feature of the application lies in 
the fact that the butterfly valves are actuated via the set-
point value by 12V DC pulses. This solution is adequate 

for the control task described and represents a cost-
effective alternative to regular control valves. However, 
if a higher regulation quality is required, the GEMÜ 618 
motorized diaphragm valve with integrated or external 
position/process control module is recommended. In 
contrast to butterfly valves, the diaphragm valve is not 
sensitive to dirt, as well as being easy to clean and suit-
able for higher switching cycles. In addition to this, the DC 
motorized actuator has a robust AC synchronous motor with 
integrated magnetic field brake. It prevents the motor 
from continuing to run through its mass inertia when the 
motor is switched off, e.g. when reaching the required 
valve position, meaning that the position of the valve has 
to be readjusted.

The GEMÜ 428 butterfly valves are used for the existing simple regulation setup 
(left figure). 
The GEMÜ 618 is recommended for more advanced regulation (right figure).

GEMÜ 428
with brass body

GEMÜ 618
with brass body
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