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How a pressure-actuated water-regulating valve holds condensing pressure on water-cooled plants, selecting
Penn V46 sizes 3/8" to 2", why sea-water service requires the bronze B-versions, setting procedure and the
fouling maintenance that keeps them modulating.

What the valve does
On a water-cooled condenser, the V46 throttles cooling-water flow in response to refrigerant head pressure: a bellows 
senses discharge pressure and opens the water port progressively as pressure rises. Result: condensing pressure stays 
near setpoint across load and water-temperature swings, water is not wasted at low load, and flow stops entirely when the 
compressor stops (no standby water bleed). It is the simplest, most reliable head-pressure control a water-cooled plant can 
carry — no electronics, nothing to configure but the setpoint spring.

Fresh water vs sea water
The catalogue stocks both lines: A-versions for fresh/tower/well water — V46AA 3/8", V46AD 1", V46AR 1 1/2", V46SA 3/8" 
— and B-versions in naval bronze for sea water: V46BB 1/2", V46BC 3/4", V46BD 1", V46BS 2". Standard-body valves in 
sea water dezincify and seize; on marine reefer plant, fishing vessels and coastal process cooling the bronze versions are 
not an upgrade but the requirement.

Selection
Size by flow, not pipe: from the condenser's design water flow at the available pressure drop (valve capacity tables), then 
check it matches the line; an oversized valve hunts at low load.

Pressure range: the actuating range must bracket the refrigerant's design condensing pressure — ranges differ per model 
variant; match the refrigerant and setpoint window from the data sheet.

Sensing connection: the capillary taps the compressor discharge/receiver inlet side; protect it with a damping loop on 
reciprocating plants (1.5 m loop).

Direction and strainer: flow arrow honoured, and a serviceable strainer upstream on anything but drinking-grade water — 
sea-water installs want duplex strainers you can swap at sea.

Setting procedure
With the plant at stable load: read condensing pressure, turn the adjusting spring until the target is held (typical HFC medium-
temp fresh-water plants condense ~ +35…40 °C equivalent; marine sea-water plants per the plant manual), then verify 
behaviour at the extremes — valve closed with compressor off, fully opening at high load. Record the setpoint in the plant 
log. A valve that cannot reach setpoint either lacks water (strainer, pump, scaled condenser) or is undersized; do not chase it 
with the spring.

Maintenance
The failure mode is fouling, not wear: scale and biofilm on the seat make the valve pass at standstill (standby water 
consumption, over-condensed starts) or stick (head-pressure trips). Annually — quarterly on raw sea water: isolate, 
dismantle the water side, descale seat and disc, inspect the bellows capillary for corrosion, renew gaskets and reset. Pair the 
inspection with condenser-tube cleaning; a clean valve on a scaled condenser still can't hold pressure. Where winter sea 
temperature drops very low, confirm minimum-flow behaviour so condensing pressure doesn't fall below the expansion 
valve's working minimum — on such plants the V46 is the difference between stable winter operation and morning lockouts.
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