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A Complete Working 5,000 lbs hr Steam and Heat Transfer Demonstration Facility
Designed to Educate Our Representatives and Demonstrate Thermaflo Products

Steam and Heat Transfer Specialist Since 1986
ASME Code Stamp U UM Holders    A UL Certified Company
A Hartford Steam Boiler Certified Quality Program Company 



 Manufacturer Systems that Save Energy and Last 30 Years Plus
 Use Steam at the Highest Efficiency Possible in Our Designs
 Educate our Customers and Representatives on Steam and Heat Transfer
 Bring Experience to The Table
 Hands on Face to Face
 Designed for Steam  

ASME Certified U 
and UM NB Stamp 
Holders

ASME Certified 
Welders and 
Hartford Boiler 3rd 
Party Quality 
Program

Committed to R&D
Training
Innovation

Innovative Long Lasting Designs



96-98% Steam 
Efficiency



FOLLOW ME



Today We Are Going to Tell
You What We Learned Working           
In the Field for 50 Plus Years
 Steam Has A lot More BTUs to Transfer When Used at Very Low Pressures
 Steam Traps Can be Your Best Friend or Worst Enemy 
 Most Steam Systems in the field are piped Wrong!!
 Condensate Pumps Fail because of Incorrectly Designed Steam Systems 
 Steam Must Be Dry to Transfer Energy “I Thought all Steam was Dry”  
 Wet Steam Kills Heat Transfer and Cost More to Use, Its Bad and You
     Have It, You're Engineering It, Designing It, and Using It!
 Any Flash Tank Vented to Atmosphere Waste Energy and Cost a Ton to 

Install  What is a Flash Tank Anyway?
 Piping Systems are designed with Good Intentions but are not always 

installed that way in the field.      
 Simple is Better, Less is Better, and It Starts with Design and Knowledge



Anyone Seen This Before?
ITS SO COMMON AROUND THE 
COUNTRY THAT ITS CONSIDERED
NORMAL!

ITS NOT NORMAL AND WITH 
PROPER ENGINEERING THIS CAN 
BE TOTALLY ELIMINATED 

STEAM COST $15.00 to PRODUCE PER
1000 Lbs ! Up 25% Since Jan 1 2021

A Facility Generating 5,000 lbs/hr 
Avg Operating 300 Days A Year 
Pays $540,000 Just in Fuel



These Are Familiar Sights in the Back of
Hospital, University, College, and Industrial
Maintenance Shops and Facilities

 Failed Control Valves and Isolation Valves
 Failed or Troublesome PRV Stations
 Failed Condensate Pumps / Seals and Motors
 Failed Heat Exchangers
 Failed Steam Traps
 Leaking Valves
 Wet and Damaged
     Insulation

THIS IS NOT 
 NORMAL!
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BASIC STEAM PROPERTIES CHART
0 psig Steam 212F Latent
Heat Btus 970 Sensible 
Heat Btus  180 Volume per 
lb 26.8 Cubic Ft per lb

100 psig Steam 338F Latent
Heat Btus 880 Sensible Heat
Btus 309 Volume per lb 3.89
Cubic Ft per lb

Look at Vacuum Steam at
10” 982 BTUS Per Lb Latent

STEAM AT LOWER PRESSURES
CONTAINS MORE BTUS THAN
      HIGH PRESSURE STEAM



Q = L x Delta T x C x 500 x Sg = BTUS Required

H = Latent Heat of Steam
Q = Steam Load lbs/hr
L = GPM
DT = Temp Rise
C = Specific Heat
500 = 60min/hr x 8.33 lbs gallon
Sg = Specific Gravity
H = Latent Heat of the Steam 
Used

Short Cut Version:
GPM divided by 2 x 
Delta T x 1.10 = lbs/hr 
Steam

Example: 400 GPM Water Heated from 140F to 
180F using 15 psig Steam

400 x 40F x 1 x 500 x 1 = 8,000,000 BTUS
          

945 BTUS per lb 15 psig = 8,465 lbs/hr

Same Application using 1 psig steam
with 968 BTUs per lb = 8,264 lbs/hr
A Difference of 201 lbs/hr for the Same Work!

Realize that 15 psig Steam also generates 4% 
wasted Flash Steam or
330.56 lbs/hr !! Thru the Vent

1 Boiler HP = 34.5 Lbs/hr of Steam 
100 Boiler HP= 3400lbs/hr of Steam x Eff Rate 
Generally .85 So 2,890 lbs/hr with Eff Rate 
Applied
Lbs/hr of Condensate x .002 = GPM Flow 
10,000 x .002 =  20 GPM



STEAM TRAP IS A 
DOOR!

WHEN CONDENSATE
COMES TO THE DOOR
THE DOOR OPENS

THIS ALLOWS THE LOW
BTU CONDENSATE TO
LEAVE THE STEAM 
SPACE AND LATENT
HEAT TO DO THE 
WORK! 

WHEN STEAM COMES TO
THE DOOR THE DOOR 
CLOSES HOLDING BACK
THE STEAM AND ALLOWING
THE LATENT HEAT TO HAVE
TIME TO TRANSFER LATENT
HEAT BTUSs AND DOING 
THE HEAT TRANSFER WORK

ALL STEAM TRAPs MUST 
HAVE MORE INLET 
PRESSURE THAN OUTLET 
PRESSURE TO OPERATE!



STEAM IN

FT
CONDENSATE FLOW

Condensate
Return
Line

JVV 
Temperature 
Control
Valve

Heated Water Flow Out
Water Flow In

15 PSIG STEAM

It takes 1 psig pressure to push or lift condensate 
2.3’ vertical. So to push the liquid condensate up 
the 20’ you need 8.69 psig. 

Pressure 
Gauge

When the JVV Modulates with flow demand to 
hold temperature the pressure in the shell starts 
to drop as the steam demand decreases. 
When the pressure in the shell reaches 8 psig 
and lower the steam trap stops working and 
condensate backs up in the shell. This causes 
waterhammer on the tubes and thermal shock,

Heated Water Out

Water to be Heated

Remember    GPM   x Temp Rise DT = Steam Required
2



Flash Steam occurs 
when a steam trap 
opens and discharges 
condensate from a 
steam line into a return 
line operating at a lower 
pressure. This occurs at 
all pressures even at 15 
psig and lower. Higher 
the steam pressure the 
more flash steam is 
produced 
STEAM IS STEAM



Flash Tank

Typical Flash Tank
Operation

Condensate From High and Medium Pressure  Traps

215F = 
1 PSIG

212F

200F-225F

330F

250F

220F
215F to 212F

To A Condensate 
Pump

Low Pressure Returns



Condensate Recovery Savings Analysis
A. Condensate (Lost to Drain)  A= 5,000 lbs/hr 
B. Annual Hrs of Operation a Year B= 7200
C. Total Water Cost (C1 + C2)
       C1 Untreated Water and Sewer   .005 $per Gallon
       C2 Water Treatment Chemicals   .010 $per Gallon
                                                       C =    .015 $per Gallon
D. Makeup Water Preheating Cost of Feedwater
D1 Condensate Return Temperature: 190F
D2 Makeup Water Temperature: 60F
D= (D1-D2) x 1.0BTU/ LB/F            D= 130 BTUs/Lb
E = Steam Cost                             E= $15.00 $1000/lb
F Savings in Water Cost
(A) 5000 x (B) 7200 x (C) .015          = $64,748.00
             8.34 LB per Gallon
G Savings for Heating Makeup Water
(A) 5000 x (B) 7200 x (D) 130 x (E) $15.00   = $70,200.00
                           1000 x 1000   
Total Annual Savings  F + G 
F $64,748.00 + G $70,200.00 
TOTAL ANNUAL SAVINGS FOR RETURN $134,948.00  









Is Steam Quality a Big Deal? Most people never talk about this or consider this!

 Most all Valve Failures are caused by Steam Quality and Incorrect Piping Install. 
 Wet Steam or Condensate In Steam flowing across valve seats at High 

Velocities wearing away metal as if flows. This causes valves to leak and blow 
by steam where shutoff is required.

 Condensate Buildup causes flashing at the valve outlet when pressure drop 
occurs damaging seats and packing in valves.

 Wet Steam Reduces the Heating Value of a Lb of Steam
     Steam Exits the Boiler at 98-99% Dry BUT as it flows into the piping 
     system and out to the users 200-3000’ away condensate forms in
     the steam and reduces its Dryness Fraction or ability to transfer latent heat 
     vapor energy. Average Steam Quality is 85-90% as it reaches users. This means  
     85 to 90% of the Latent Heat Value can be transferred so MORE steam in lbs/hr
     is required for the duty. Simply put its cost more to heat your process!



STEAM FLOWING ON TOP OF THE CONDENSATE

As the Steam Flows through Main Supply Piping it Latent Heat transfers to the pipe 
walls and through the Insulation to Atmosphere. When this happens small water 
droplets form and are carried with the flowing STEAM

If the condensate is not properly removed from the Steam Vapor line it reduces the 
efficiency of the steam because (Condensate) water have far less BTU value per lb
Than the STEAM 7-10 Times Less! In addition condensate buildup cause piping 

       

CONDENSATE LIQUID IS HEAVIER THAN STEAM VAPOR AND FLOWS   
ON THE BOTTOM OF THE STEAM MAIN PULLED BY THE STEAM FLOW



QUALITY   STEAM   STARTS   IN   THE   SUPPLY

• Poor Quality Steam Decreases Heat 
Transfer NO BTUS IN CONDENSATE!

• Poor Quality Cuts the Seats on 
Control Valves

• Poor Quality Steam will Deposit Scale 
on the Tube Surfaces and Seats on 
Control Valves

Install Main Drips every 150’ Min
End of Mains

Control Valve Inlets
Or Piping Change in Direction



CORRECT STEAM STRAINER INSTALLATION IN FRONT OF CONTROL VALVES



DRY                  
STEAM
OUTLET

CONDENSATE
     DISCHARGE
TO FT STEAM TRAP

The discharge steam flow 
is dry and with high BTU 
quality with 98% of the 
condensate removed

STEAM 
 INLET

Example: Hydronic Heating Converter 200 GPM 140F to 
180F REQUIRES 2,000 LBS/HR 15 PSIG Steam  2,000,000 
BTUS/Hr to the Control Valve inlet and 5 psig in the Shell

5 psig steam @ 227oF @ 100% Dry (saturated) steam 
supplies 961 Btu / lb. requires 2,081.16 lbS/hr.

@ 90% Dryness Fraction, steam supplies 864 Btu/lb now 
requires 2314 /hr. A 11% Increase



Globe Control Valves Vs V Ball Style
• Small CV Flow Factors 2” CV 42 versus a 167
     CV of a V Ball
• Flow Turndown is 30: 1 versus 300: 1 plus on
    a V Ball
• Tight Shutoff is Only Achieved
    when a Soft Seat Option is 
    Selected
    Dead Tight Shutoff is Standard on
    a V Ball Style
• A standard  3” Globe Valve weighs
    91 lbs and has a CV of  73
    By comparison a 2” V Ball weighs in
    at 22 lbs and has a CV of 167
• Electronics are not slow anymore!
     8 Second Speed actuator less than 1
     second between 10% movement
• V Balls have been used in Industry since 
     the 1970s 

Globe 
Control 
Valve

V Ball Control
       Valve

https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjS3aGTjpnbAhVCu1kKHWZwDVcQjRx6BAgBEAU&url=http://www.hqpneumatic.vn/en/globe-control-valve-39m8-valvole-hofmann-pd-221.aspx&psig=AOvVaw0SkZ2N8_cgAU0JKiKmklsv&ust=1527071269632481






Inlet Condensate

VENT

Collection Receiver

Motive Steam 
     or Air Inlet

POP
PUMP

Condensate
   Discharge

Pumps Condensate to 400F

No Electric Motors or Panels
No Seals or Packing
No NPSH Issues

Simple Design 5 Million Cycle Guarantee of 5 
Years from Installation

POP Pressure Powered Condensate Pumps

ASME Stainless Steel Body

Capacities to 100,000 lbs/hr

Non Electric Condensate Return

THE ANSWER TO ELECTRIC PUMPS !







Understanding ThermaSyphon, Zero Flash and Vacuflo 
  Steam Fired Water Heating Systems
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rZero Flash Steam Fluid Heater System Open Loop

 Eliminates Wasted Flash Steam 
to Atmosphere and Flash Tanks

 Accepts High Pressure or Low 
Pressure Steam Subcools 
Condensate for High Efficiency

 System is Fully Pre Piped with all
    the Features Such as:
Inlet Isolation Valve, Strainer 
(installed correctly) Steam 
Conditioning Station to remove all 
condensate and enhance Steam 
Quality to 100%, JVV V Ball 300:1 
Control Valve, FT Steam trap and 
the Zero Flash ASME Condensing  
Heat Exchanger

    

 Save 50% on Install Savings By 
Eliminating PRV Stations, Safety Valve 
Vents, Flash Tanks, Special Design 
Condensate Pumps



140F

180F

150-160F

How Does a Zero Flash Exchanger Work?

140F 150F

160F180F

2 PSIG
 219F

Condensate 219FCondensate 210FCondensate 160F

Steam Flow
Condensate 

Steam enters the rear of the Zero Flash Exchanger shell  so that it does NOT Impinge on 
the tubes at a controlled pressure 2 psig. Water to be heated enters the bottom head 
connection on the tube side. As the 140F inlet water flows down the tube it condenses 
the steam and sub cools the cross flow condensate as it drains to the outlet.
Internal Baffles direct the steam in a cross flow also to increase efficiency of BTU transfer

Teflon Baffle
Large Rear Entry
Steam Nozzle for Low 
VelocityHeated Water Outlet

Return Water Inlet

Vacuum
Breaker

Condensate 
Outlet to Trap

STEAM INLET



What if we could eliminate Steam PRV Stations from my mechanical room 
and campus or greatly reduce the size of them?
What if we could reduce the overall steam required to heat water over 15% 
across the board?
What if we could eliminate condensate return pumps?
What if we could eliminate open loop flash tanks, holes cut through roofs, 
costly vent piping, and wasted flash steam to atmosphere?
What if we could reduce equipment space in a mechanical room 50%?
What if our exchanger equipment was designed for 30 Year service? 



 The ThermaSyphon is a time proven shell
     and tube vertical space saving heat exchanger
     constructed of 316L High Alloy Stainless  Steel to 
     ASME Section VIII 150 psig
 High or Medium Pressure Steam Supply is reduced and
      controlled to low pressure in the shell at the Inlet and 
      features a inlet Vertical Down Steam Seperator
 The ThermaSyphon features an inlet “Steam Vaporization
      Nozzle” to enhance the Shell “Steam Quality” to above a
      98% dryness fraction saving 15 to 20%  over any standard
      heat exchanger design
 The controlled constant shell steam pressure is used as a
      motive driving force to pump and return condensate to
      a central return line eliminating system Stall and those
      external condensate return pumps, and flash tanks
 The ThermaSyphon is equipped standard with a EC1000
      UL Listed Touchscreen Controller that features slow ramp
      system startup of steam, controls shell pressure and outlet 
      water temperature plus handles all safety alarms and 
      controls! 





 Designed for Domestic Water Use Mainly Steam in the
      Tubes / Water in the 316L ASME Code Section VIII Shell
 Vertical Short Shell Spacing Design Less than 72” OAH
 Temperature is Controller to 140F or below with a Self
      Contained Thermostatic Mixing Valve ASSE 1017 Certified
 Inlet Steam BVV Safety Shutdown Valve
 EC100 UL Listed Safety Steam Shutdown System on High
      Temperature with BMS Dry Contact Alarm Notification
 Constant 15 psig Steam Pressure on the tubes eliminates
      condensate back, water hammer and thermal shock
 Double Wall or Single Wall Inner Tube Bundle Construction
 High Capacity Float and Thermostatic Steam Trap
 Shell Pressure Gauge and Thermometer
 Vacuum Breaker and Inlet Steam Pressure Gauge
 Vertical Base Stand and Insulation Jacket 
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