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The liquid overfeed systems are normally used for low temperature applications, where there 
are multiple evaporators operating at the same temperature or at different temperatures. Oflate, 
liquid overfeed or liquid recirculation systems are becoming more and more popular. Basically, 
these are flooded evaporator operation with higher than required liquid feed to the evaporator. 
Not much of information or case studies are available. There is lack of clarity to certain 
terminologies like how much should be pump circulation rate, surge volume capacity for low 
pressure vessel, what is exactly the meaning of over feed rate etc. The information regarding 
what should be the correct rate of liquid circulation, whether to use hand expansion valves or 
flow control valves, use of pressure regulator, use of orifices in each refrigeration circuit and its 
size, what is the ideal pump discharge pressure, what is the allowable inlet and outlet 
temperature difference and many other design criteria are not available. Similarly information 
on installation practices for pumps, piping sizes selection and installation practices, adjustment 
of optimum flow, is not readily available At the time of designing and selecting the equipment 
author had to struggle to get satisfactory design guidelines. The plants installed so far are on the 
basis of some sketchy ideas, thumb rules and when author contacted the contractors/designers 
as why they are doing so no satisfactory answer was available except saying that this is what 
they have been doing so long. The author therefore thought that it is necessary to present a paper 
clarifying many such doubts, which will serve as guideline for the people who wish to design 
pump recirculation systems based on required information. This paper is based on the design of 
actual system already commissioned and working satisfactorily. 
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!. Introduction 

The liquid overfeed or also known as pump recirculation system designs are widely used, 
especially in low temperature multi-evaporator systems, more popular with ammonia 
refrigerant. One of the reasons for use in ammonia refrigerant system is the large mass flow 
rate required to be handled with ammonia system as compared with R-22 refrigerant systems. A 
I 00 ton plant with -25°C /+40°C requires about 1193 kg/hr of saturated liquid ammonia to 
provide desired refrigeration effect. Iffor same application R-22 is used then the liquid flow 
rate would be about 8317 kg/hr. This means a pump having circulation rate in ratio 4: I would 
require 10 kW pump motor for R-22, whereas for ammonia it would be only 3 kW. Since these 
pumps are running continuously so long as plant is in operation, it contributes substantial 
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