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From Experience
Vapor Emission Calculations In A Flash
When a liquid being pumped under pressure leaks into a
room accidentally, it often will also “flash” vapor into the
room’s atmosphere. Calculating this flash can be important
in incident reporting (e.g., heated Clean-in-Place (CIP)
solution leaks), or in determining unnecessary heat loads
to a refrigerated space (e.g., due to condensate return or
hot water leaks). The following formula is used to calculate
the amount of flash.

Consider, for example, a 180°F water-based CIP solution
leaking from a pipe at 60 psig through a 1/32” hole into a
40°F room.

Continued on next page. >

EXPERIENCE IN BRIEF
Rules of Thumb

Where:
F = flash vapor (lb/hr)
L = liquid flow (lb/hr)
(See Rules of Thumb for calculating liquid flow)

hlhigh = heat content of liquid at high temperature (BTU/lb)
hllow = heat content of liquid at low temperature (BTU/lb)
hglow = heat content of vapor at low temperature (BTU/lb)
llow = latent heat at low temperature (BTU/lb)

Calculating Liquid Flow
L = 9519 * K0 * A * √(sp.gr * ∆P)
Where:
L = Liquid flow (lb/hr)
K0 = Orifice co-efficient (0.5 for Globe valve, 1.0 for
worst case flow)
A = Inside flow area (sq.in)
sp.gr = Specific gravity of liquid
ΔP = Pressure drop across valve (psig)
Calculating Heat Content of Liquid
hl = C * ∆t
Where:
hl = heat content of liquid (BTU/lb)
C = Specific heat capacity of liquid (BTU/ lb. °F)
Δt = temperature difference with respect to reference
temperature (°F) (Consider reference temperature as
32°F)

Using the formula from the Rules of Thumb for calculating liquid flow, consider K0 of 1.0 and sp.gr of 1.0
L = 9519 * 1 * ( π/4 * 1/32 * 1/32 ) *√(1*60) = 56.5 lb/hr
Using the formula for heat content, specific heat of water is considered as 1 btu/lb °F
hlhigh = 1 * (180-32) = 148 BTU/lb
hllow = 1 * (40-32) = 8 BTU/lb
llow = 1071 btu/lb (From steam table for saturated temperature of 40°F)

This leak results in 7.4 lb/hr of CIP solution vapor flashing into room’s atmosphere.

CONTINUING EDUCATION
Hixson associates regularly present our experience and knowledge as well as attend various educational activities
across the country to grow our knowledge. This month, we invite you to:
• Register for: “Facility Design Strategies for a Healthy Workforce.” A free Hixson webinar coming
February 3, 2022.
• Listen: “HVAC Options for a Post-Pandemic Plant.” A
Hixson Food Plant of the Future podcast. Available
Now!

FREE WEBINAR SERIES!
Go to www.hixson-inc.com/insights/foodplant-ofthe-future to register or access archives of Hixson’s
webinars.

CONTACT US
Direct any comments or questions to:
Warren Green, P.E., Vice President
Process Engineering Manager
wgreen@hixson-inc.com
Phone: 513.241.1230
Fax: 513.241.1287
www.hixson-inc.com
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