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From The Editor’s Desk : 

 

Heat exchangers are 
must be observed when operating

� Do not operate heat exchanger under conditions that exceed those specified on 
the nameplate and the data 

� When putting heat exchanger in operation, open the vent connections, and 
slowly start to circulate the cold medium only. The vents must be closed only 
after the entire cold side of the heat exchanger is flooded. The hot medium 
should then be gradual
close the hot side vents, and slowly bring the unit up to its operating 
temperature.

� Start all operations gradually. Do not introduce hot fluid suddenly when the heat 
exchanger is empty or cold, 

� Fluids should flow smoothly into heat exchanger with a minimal amount of pulsations. Pulsations can cause 
vibrations which could result in leaks.

� When heat exchanger is required to be shut down, the hot flu
stop the circulation of the cold fluid
exchanger. 

� Drain all fluids when totally shutting down unit to eliminate the possibility of freezing or co
Condensate should be drained into properly sized traps during all stages of operation.

� In the event that the tube-side of the heat exchanger is to be steam cleaned, it is important that the shell
side remain in operation or flooded and 
evaporating and possibly increasing chloride concentration to unsafe level and causing stress corrosion 
cracking of the tubes. Also, if the shell fluid is heated, it is possible for the 
conditions and cause leaks. 
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Heat exchangers are very critical components in any process plant. Ex
must be observed when operating heat exchangers: 

Do not operate heat exchanger under conditions that exceed those specified on 
the nameplate and the data sheet. 

When putting heat exchanger in operation, open the vent connections, and 
slowly start to circulate the cold medium only. The vents must be closed only 
after the entire cold side of the heat exchanger is flooded. The hot medium 
should then be gradually introduced until all passages are filled with fluid. Then 
close the hot side vents, and slowly bring the unit up to its operating 
temperature. 

Start all operations gradually. Do not introduce hot fluid suddenly when the heat 
exchanger is empty or cold, or shock the unit with cold fluid when hot.

Fluids should flow smoothly into heat exchanger with a minimal amount of pulsations. Pulsations can cause 
vibrations which could result in leaks. 

When heat exchanger is required to be shut down, the hot fluid should be turned off first. I
stop the circulation of the cold fluid, the hot medium should also be stopped by bypassing the heat 

Drain all fluids when totally shutting down unit to eliminate the possibility of freezing or co
Condensate should be drained into properly sized traps during all stages of operation. 

side of the heat exchanger is to be steam cleaned, it is important that the shell
side remain in operation or flooded and be equipped with a relief valve. This will prevent 
evaporating and possibly increasing chloride concentration to unsafe level and causing stress corrosion 
cracking of the tubes. Also, if the shell fluid is heated, it is possible for the pressure to rise above design 
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critical components in any process plant. Extreme care 

Do not operate heat exchanger under conditions that exceed those specified on 

When putting heat exchanger in operation, open the vent connections, and 
slowly start to circulate the cold medium only. The vents must be closed only 
after the entire cold side of the heat exchanger is flooded. The hot medium 

ly introduced until all passages are filled with fluid. Then 
close the hot side vents, and slowly bring the unit up to its operating 

Start all operations gradually. Do not introduce hot fluid suddenly when the heat 
or shock the unit with cold fluid when hot. 

Fluids should flow smoothly into heat exchanger with a minimal amount of pulsations. Pulsations can cause 

should be turned off first. If it is necessary to 
, the hot medium should also be stopped by bypassing the heat 

Drain all fluids when totally shutting down unit to eliminate the possibility of freezing or corrosion. 
 

side of the heat exchanger is to be steam cleaned, it is important that the shell-
equipped with a relief valve. This will prevent the shell liquid from 

evaporating and possibly increasing chloride concentration to unsafe level and causing stress corrosion 
pressure to rise above design 
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KETTLE REBOILERS AND THERMOSIPHON REBOILERS 

 

Reboilers are heat exchangers typically used to provide heat to the bottom of industrial distillation columns; and 
they are vital to effective distillation. In a typical distillation column, all the vapor during the separation comes 
from the reboiler. The reboiler receives the liquid stream from the column bottom and may partially or completely 
vaporize that stream The vapor that is generated is returned to the column to drive the distillation separation. 
The heat supplied to the column by the reboiler at the bottom of the column is removed by the condenser at the 
top of the column. Steam usually provides the heat required for the vaporization. 

The most common type of reboiler is some variant of shell and tube heat exchanger because such heat 
exchangers can satisfy a wide range of process and mechanical requirements at a reasonable cost. This article 
discusses the kettle reboilers and the thermosiphon reboilers. 

KETTLE REBOILERS 

The layout of the kettle reboiler is illustrated schematically in Figure 1. Liquid flows from the column into a shell 
in which there is a horizontal tube bundle, boiling taking place from the outside this bundle. The vapor passes 
back to the column as shown. Kettle reboilers are widely used in the petroleum and chemical industries; their 
main problems are that of ensuring proper dis-entrainment of liquid from the outgoing vapor and the problem of 
the collection of scale and other solid materials in the tube bundle region over long periods of operation. 

 

Figure 1: Kettle Reboiler 

Some of the following operating problems are commonly encountered with kettle reboilers: 
� When liquid level falls below the top of the bundle, unflooded tubes heat vapor rather than liquid. Heat 

transfer suffers as the heat transfer coefficient is lower in vapor than in liquid. It will also lead to higher 
temperature on the exposed tubes, leading to metal over-heating. It is important to ensure that the tubes 
are always flooded by liquid set by the overflow weir. 

� Sufficient disengagement space need to be provided above the tube bundle to remove any entrained 
liquid droplets. Demisters can be used to improve disengagement. 

� Poor liquid distribution in kettle reboiler will also results in problems as previously described. 
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Some other common reboiler problems (on the heating side): 

� Accumulation of inerts can drastically reduce heat transfer, particularly in steam reboilers. Acidic inerts 
such as CO2 can also cause corrosion. Inerts can be removed by venting. The vents must be located at 
the end of the vapor flow path. 

� Adequate removal of condensate is essential to prevent flooding of the tube surface. A submerged 
surface transfers sensible heat only and achieves a lower heat transfer than condensing. Condensate 
accumulation can be due to: undersized steam trap, dirty or plugged steam traps. 

� Loss of condensate seal: When this occurs, the uncondensed vapor blows through the reboiler and out 
from the condensate drain line. This will reduce heat transfer. 

THERMOSIPHON REBOILERS  

Thermosiphon reboilers do not require pumping of the column bottoms liquid into the reboiler. Natural circulation 
is obtained by using the density difference between the reboiler inlet column bottoms liquid and the reboiler 
outlet liquid-vapor mixture to provide sufficient liquid head to deliver the tower bottoms into the reboiler. 
Thermosiphon reboilers (also known as calandrias) are more complex than kettle reboilers and require more 
attention from the plant operators. They can be used in a wide range of operating pressures and temperatures. 
Thermosiphon reboilers can be vertical or horizontal. 

Vertical Thermosiphon Reboiler 

Of all the reboiler types, vertical thermosiphon reboilers are most widely used in the chemical industry today. 
They are characterized by high heat transfer rate and low fouling tendencies. When designed and operated 
properly, the liquids have a short residence time which minimizes the risk of thermal degradation. Vertical 
thermosiphon is very reliable, has far lower operating costs than other reboilers, is easy to set up, and has 
compact dimensions. However, additional height is required in order to mount the reboiler. 

 

Figure 2: Vertical Thermosiphon Reboiler 
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In this type of reboiler (see Figure 2), the liquid passes from the bottom of the tower into the reboiler, with the 
evaporation taking place inside the tubes. The two-phase mixture is discharged back into the tower, where the 
liquid settles back to the liquid pool and the vapor passes up the tower as shown. The heating fluid (typically 
condensing steam) is on the outside of the tubes. 

Some of the common operating problems with vertical thermosiphon reboilers are: 

� Excessive recirculation occurs when reboiler sump level is too high and cannot be lowered (e.g., the 
level is set by the top of the preferential baffle in the bottom sump). 

� Insufficient circulation is usually caused by plugging of tubes, or insufficient liquid head. This will result in 
poor heat transfer, and possibly tube over-heating. 

� Surging (or burping) may occur if the reboiler temperature difference is small and column pressure is 
poorly controlled. When the column pressure rises, it increases the bottom temperature. Boiling 
decreases or stops and this causes the bottom liquid level to build up and dumping will occur, causing 
the pressure to fall. This in turn increases the boiling, and the pressure increases again. 

� Oscillations cause reboiler instability. This may be caused by a pressure drop limitation in the reboiler 
outlet or outlet piping system. The generated vapor cannot find its way out in sufficient quantity, and it 
accumulates as a pocket near the top of the reboiler. Expansion of the vapor pocket can momentarily 
reverse the process flow, leading to a drop in pressure, which in turn causes the liquid to rush back in. 

� Thermosiphon failure caused by low heat fluxes. This is common at startups for multi-component 
mixture with small reboiler temperature difference. If flow is not adequately started, the reboiler may only 
vaporize some of the lighter components in the liquid, leaving behind a residue too heavy to lift or to boil. 

Horizontal Thermosiphon Reboiler 

Here, the liquid from the column passes in cross flow over a tube bundle and the liquid-vapor mixture is returned 
to the column as shown (see Figure 3). The heating fluid is inside the tubes. This design has the advantage of 
preserving the natural circulation concept while allowing a lower headroom than the vertical thermosiphon 
type.However, there are more uncertainties about fouling and about the prediction of the crossflow heat transfer 
rates. 

 

Figure 3: Horizontal Thermosiphon Reboiler 
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Besidessharing common problems with vertical thermosiphon reboilers, the following are some 
operating problems experienced with horizontal units: 

� Liquid distribution must be uniform in the shell, in particular when boiling a multi-component 
mixture. Uneven distribution may result in uneven heating, localized loss of lighter components, etc. 
Liquid mal-distribution can also lead to accelerated corrosion. 

� Liquid entering at excessive velocities may impinge on the tubes and damage them. 

� Flow-induced vibration may occur with high shell velocities perpendicular to tube spans, leading to tube 
failure. 

SELECTION OF REBOILERS  

In reboiler selection, some critical choices include whether to: vaporize on the shell side or tube side; rely on 
gravity flow or forced flow; orient the unit vertically or horizontally; opt for a flow-through or kettle design; and 
install baffles inside the tower. Often, no single design meets every requirement for a specific service and, thus, 
making a choice demands balancing capital cost, operating cost and performance factors. 

Table 1 summarizes guidelines for many general situations. It includes a mix of mechanical and process factors 
that influence selection. Some considerations are general and difficult to quantify. In certain cases, strong 
recommendations can be made — here, notes provide guidance about the relative importance of the factors. 

Table 1: Selection Matrix for Reboilers 

Type Flow Layout Suited for Problems with 

Kettle Gravity Horizontal 

High vaporization – Excellent 

Vacuum services – Good 

Two-phase feeds – Excellent 

Simple hydraulics 

Dirt collection 

Heavy end accumulation 

Large size and higher cost 

Heat flux limits 

Thermosiphon Gravity 
Once through, 
Vertical 

Wide boiling range mixtures – Excellent 

Reduced piping – Good 

Lower duties 

Close approach temperatures 

Vacuum services 

Tower height requirements 

Thermosiphon Gravity 
Circulating , 
Vertical 

Reduced piping – Good 

High vaporization – Excellent 

Lower duties 

High purity systems 

Vacuum services 

Tower height requirements 

Thermosiphon Gravity Horizontal 
Large sizes – Good 

Reduced pressure drop 

Complex return flows, flow instability 
in piping 

Difficult to size 

Horizontal  

(All types) 
  

Large sizes 

Dirty services 
 

Vertical 

(All types) 
  Reduced plot area required – Good 

Dirty and fouling services 

Large sizes 
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Pressure Vessel & Piping TrainingPressure Vessel & Piping TrainingPressure Vessel & Piping TrainingPressure Vessel & Piping Training    
Offered byCoDesignEngineering LLC 

DESIGN & FABRICATION OF PRESSURE VESSELS: ASME SECT ION VIII, DIVISION 1 

3 DAYS TRAINING COURSE: AUGUST 9-11, 2017 

Based on the rules for pressure vessel design & construction, this 3-day training course covers the fundamentals 
of pressure vessel design, requirements of ASME Section VIII, Div. 1, cyclic service requirements, design for wind and 
seismic loads, design of vessel supports (both vertical and horizontal), NDE requirements, and an introduction to design by 
analysis requirements of ASME Section VIII, Div. 2. The training will highlight the requirements in the new 2017 Code edition. 

Course Description: 

    

    

    

    

    

    

    

 

Who Should Attend: 

The training is well suited for those just entering the field of pressure vessels, as well as for those that are experienced and 
would like a comprehensive refresher to pressure vessel design and fabrication. 

Training Details: 

Training will be held every day from 8:00 am to 4:30 pm with breaks for drinks and for lunch. Breakfast will be served on all 
days. It is not required to have a copy of the ASME Section VIII, Div. 1 code book during the training; however, participants 
may bring one with them for reference.A comprehensive author notes covering all the training topics will be provided to all 
participants, and will serve as a good reference resource for pressure vessels. The venue for training will be 
Texas Training and Conference Center located at 11490 Westheimer Road, Suite 600, Houston, TX 77077. The venue has 
free parking for training participants. 

Please contact Ramesh at ramesh.tiwari@codesignengg .com , or call at +1 713-562-0368  to register for the training 

About CoDesign Engineering: 

CoDesign Engineeringspecializes in the core business of providing training and consultancy services for the design and fabrication of 
pressure vessels and heat exchangers, and the ecosystem that includes piping, welding, valves, geometric dimensioning and tolerancing, 
process improvement, and engineering management. For more information, please visit www.codesignengg.com.  

Introduction 
Stresses in pressure vessels 
General design considerations 
Codes and standards 
Material of construction 
Welding Requirements 
 
Design of shells 
Formed heads 
Conical heads and sections 
Flat heads 
Openings and reinforcement  
Fabrication requirements 
 
Fatigue 
Bolted flange joints 
External Load 
Non-destructive examination 
Wind and seismic loads 
Supports for vertical vessels 
Design by analysis (Time permitting) 

 

Ramesh Tiwari is an ASME member, and a member of ASME 
Section VIII Subgroup on Heat Transfer Equipment. He holds 
Bachelor’s and Master’s degrees in Mechanical Engineering, 
and is a registered Professional Engineer in the state of 
Maryland in the United States. Ramesh has over 24 years of 
experience with design of pressure vessels, heat exchangers 
and storage tanks used in oil & gas, chemical, petrochemical, 
fertilizer and power industries. He has worked with 
engineering organizations and pressure vessel manufacturers, 
and has provided trainings and in-house workshops in US, 
Canada, Germany and India. Ramesh is also an approved 
pressure vessel instructor at several organizations and 
educational institutions. 

 

Instructor Profile  
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REGISTRATION: US$ 1450 
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LOCAL THIN AREAS IN CYLINDRICAL SHELLS AND IN  

SPHERICAL SEGMENTS OF SHELLS 

 

The rules for acceptable Local Thin Areas (LTAs) in cylindrical shells or spherical segments of shells (such as 
spherical vessel, hemispherical heads, and spherical portions of torispherical and ellipsoidal heads) are given in 
Mandatory Appendix 32 of the ASME Section VIII, Division 1 Code (hereafter referred to as the Code). 

APPLICABILITY  

These rules are applicable when the maximum design temperature does not exceed the maximum temperature 
limits specified in Table 1. These rules do not apply to: 

� The pressure vessel fabricated by forging using rules of Part UF of the Code; 

� Corrosion resistant linings, or overlays; and 

� The torus portion of either a torispherical or ellipsoidal heads, flat heads, and conical heads. 

Table 1: Maximum Metal Temperature 

Table in Which the 
Material is Listed Temperature, oF 

Table UCS 23 700 

Table UNF 23.1 300 

Table UNF 23.2 150 

Table UNF 23.3 900 

Table UNF 23.4 600 

Table UNF 23.5 600 

Table UHA 23 800 

Table UHT 23 700 

GENERAL REQUIREMENTS 

For the nomenclature used in LTA determination, refer to Figure 1. Following requirements are applicable to all 
the LTAs discussed in the Appendix: 

1. Any edge of an LTA shall not be closer than 2.5√RT from a structural discontinuity such as a head or a 
stiffener. 
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2. For openings that are considered small openings meeting the requirements of paragraph UG-36(c)(3), 
the minimum axial distance between the edge of the LTA and the center of the opening shall be equal to 

or greater than the inside diameter of the opening plus √RT. 

3. For openings that do not meet the requirements of paragraph UG-36(c)(3), the minimum axial distance 
between the edge of the LTA and the reinforcement limit of the opening shall be equal to or greater than 

√RT. 

 

Figure 1: LTA Nomenclature 

What is UG-36(c)(3)? 

Openings in vessels not subject to rapid fluctuations in pressure do not require 
reinforcement other than that inherent in construction under the following conditions: 

a. Welded, brazed, and flued connections with finished openings not larger than 
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� 3½ inch diameter in vessel shells or heads with a required minimum 
thickness of 3/8 in or less 

� 2 3/8 inch diameter in vessel shells or heads over a required minimum 
thickness of 3/8 in. 

b. Threaded, studded or expanded connections in which the hole cut in the shell or 
head is not greater than 2 3/8 inch in diameter 

c. No two isolated unreinforced opening, in accordance with a) or b) above, shall 
have their centers closer to each other than the sum of their diameters 

d. No two unreinforced openings, in a cluster of three or more unreinforced 
openings in accordance with a) and b) above, shall have their centers closer to 
each other than the following: 

� For cylindrical or conical shells, (1 + 1.5 cos θ)(d� + d�) 

� For doubly curved shells and formed heads, or flat heads, 2.5 (d� + d�) 

where d1, d2 = the finished diameter of the two adjacent openings 

 θ = the angle between the line connecting the center of the two 
openings and the longitudinal axis of the shell 

The centerline of an unreinforced opening as defined in a) and b) above shall not be 
closer than its finished diameter to any material used for reinforcement of an adjacent 
reinforced opening. 

4. The blend between the LTA and the thicker surface shall be with a taper length of not less than three 
times the LTA depth as shown in Figure 1, sketch b. The minimum bottom blend radius shall be equal to 
or greater than two times the LTA depth as shown in the sketch. 

5. A constant thickness junction between the head and cylindrical shell is not considered to be a structural 
discontinuity for LTA rules. 

SINGLE LOCAL THIN AREAS IN CYLINDRICAL SHELLS 

Single LTA shall satisfy the following equations: 

 
��

�
≥ 0.9,  where  tL = minimum thickness of LTA, inch 

   t = required thickness as per UG-27 or UG-32 as applicable, but not 
less than thickness requirements of UG-16, inch 

 L ≤ √R t, where L = projected axial length of LTA in a cylindrical shell, inch 

   D = Inside diameter of shell or head skirt, inch 

   R = Inside radius for a cylindrical shell or spherical segment, inch 

    = 0.90 D for 2:1 ellipsoidal head 

    = KoD for other ellipsoidal heads where Ko is from Table 2 

 C ≤ 2√R t, where C = Projected circumferential length of LTA in cylindrical shell, inch 
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 t − t� ≤
�

��
 inch  

The longitudinal stresses on the LTA from mechanical loads other than the internal pressure shall not exceed 
0.3S. 

The thickness at the LTA shall meet the requirements of paragraph UG-23(b) and/ or UG-28 as applicable.  
Paragraph UG-23(b) provides the maximum allowable longitudinal compressive stress to be used in the design 
of cylindrical shells; and paragraph UG-28 provides rules for the design of shells under external pressure. 

Table 2: Values of Spherical Radius Factor, K o for Ellipsoidal Heads 

Do/ 2 ho … 3.0 2.8 2.6 2.4 2.2 

Ko … 1.36 1.27 1.18 1.08 0.99 

Do/ 2 ho 2.0 1.8 1.6 1.4 1.2 1.0 

Ko 0.90 0.81 0.73 0.65 0.57 0.50 

GENERAL NOTE: Interpolation permitted for intermediate values 

MULTIPLE LOCAL THIN AREAS IN CYLINDRICAL SHELLS  

A pair of local areas with finished axial length L1 and L2 (see Figure 1, sketch c) are acceptable if the individual 
LTA satisfies the requirements of Single Local Thin Areas in Cylindrical Shells specified earlier, AND one of the 
following conditions [(1) or (2)] is met: 

1. Whenθ ≤ 45$, the maximum axial separation (see Figure 1, sketch c) shall be the greater of 
(�.%&�.'($)*)(�+&�,)

�
or 2t. 

2. Whenθ > 45$, both of the following conditions shall be met. 

a. The minimum axial separation shall be equal to or greater than 
�..� ($)* (�+&�,)

�
. 

b. The minimum circumferential separation shall be equal to or greater than 2t. 

Multiple pairs of LTA are acceptable, provided all pairs meet the rules specified above. Multiple LTAs may be 
combined as a single LTA. The resultant single LTA is acceptable if it satisfied the requirement of Single Local 
Thin Areas in Cylindrical Shells specified earlier. 

SINGLE LOCAL THIN AREAS IN SPHERICAL SEGMENTS OF SH ELLS 

The single LTA shall satisfy the following equations: 

 
��

�
≥ 0.9 

 D� ≤ √Rt,  where DL = Maximum dimension of LTA in a spherical segment, inch 

 t − t� ≤
�

��
inch 

TORISPHERICAL HEAD 

The LTA for a torispherical head must lie entirely within the spherical portion of the head (see Figure 2). 
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ELLIPSOIDAL HEAD 

The LTA for an ellipsoidal head must lie entirely within a circle, the center of which coincides with the axis of the 
vessel, and the diameter of which is equal to 80% of the shell inside diameter (see Figure 3). 

 

Figure 2: Limits for Torispherical Head 

 

Figure 3: Limits for Ellipsoidal Head 

 

Figure 4: Limits for Hemispherical Head 
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HEMISPHERICAL HEAD 

The LTA for a hemispherical head is acceptable within any portion of the head except when the edge of the LTA 

is closer than 2.5√Rt from a structural discontinuity (see Figure 4). 

The thickness at the LTA shall meet the requirements of paragraph UG-28(d) or UG-33, as applicable. 
Paragraph UG-28(d) provides rules for design of spherical shells under external pressure; and paragraph UG-33 
provides rules for design of formed heads with pressure on the convex side. 

MULTIPLE LOCAL THIN AREAS IN SPHERICAL SEGMENTS OF SHELLS 

Multiple LTAs may be combined and evaluated as a single LTA. The encompassed areas of the combined LTAs 
shall be within the DL dimension. Each LTA in the encompassed area shall meet the rules of Single Local Thin 
Areas in Spherical Segments of Shells. Multiple LTAs may be treated as single LTAs provided their edges are no 

closer than 2.5√Rt. 

DATA REPORTS 

When all the requirements of the Mandatory Appendix 32 have been met, the following notation shall be entered 
on the Manufacturer’s Data Report under Remarks: “Constructed in conformance with Mandatory Appendix 32, 
Local Thin Areas in Cylindrical Shells and in Spherical Segments of Shells”. 

 

References: 

ASME Boiler and Pressure Vessel Code, Section VIII, Division 1: Edition 2015 
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A QUICK GUIDE TO BECOMING A RAINMAKER 

 

Who is a rainmaker? 

Rainmaker is a person who brings revenue into an organization, be it profit or not-for-profit. That revenue comes 
from customers and donors. That revenue is the lifeblood of the organization. Without it, the organization will die. 
Customer’s money is the rain. 

The term, Rainmaker, is used more commonly in such professional service industries as legal, accounting, 
consulting, investment banking, advertising and architecture. In these industries, the rainmakers are two or so 
people in the firm who are responsible for generating most of the new customers, the new business. 

The most important success factor in any business or organization is having a customer. The rainmaker’s credo 
is to make (or give) customers what they need, to make your product the way customers want it, to give the 
customer’s a little extra (more than they expect) and to thank each customer sincerely and often. 

Where to concentrate the effort? 

Rainmakers fish where the big fish are. They talk to customers who are familiar with their product, or who 
already use the product, or who have high probability of using the product. Big companies in an industry are 
generally better prospects than small companies in the same industry. Successful customers are generally 
better prospects than struggling customers. Customers who want your products are better targets than 
customers who need your products. 

Find out why this customer should do business with us? 

Success is never accidental. No accidents, just planning; no luck only strategy; no randomness, just perfect 
logic. You make your own luck. 

The answer must be a benefit to the customer; it must fit customer’s agenda, not yours. There must be a 
business benefit and a personal benefit for the customer. The economic benefits to the customer must be 
calculated and compared to the consequences to the customer not going with the recommended product. 

Good customers are demanding. They expect more from you than you believe is appropriate. Deliver on your 
promise and you will bring rain. 

Plan every sales call. 

Meetings with decision makers are crucial to getting the sale. Because of this, meetings with decision maker 
must be carefully preplanned. It is typical for the Rainmaker to spend three hours planning for a 15 minutes 
sales call. A precall planning checklist should include: 

1. Written sales call objective 

2. Needs analysis questions to ask 

3. Something to show 

4. Anticipated customer concerns and objections 

5. Points of difference vis-à-vis competitors 

6. Meaningful benefits to customers 

7. Dollarization approach; investment return analysis 
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8. Strategies to handle objections and eliminate customer concerns 

9. Closing strategies 

10. Expected surprises 

And plan to be flexible. If after 60 seconds into your two-hour painstakingly prepared presentation, the customer 
says she will buy, stop talking, take the order, and gracefully leave. If the customer wants to do business with 
you, but in an entirely different manner than you expected, adjust to the change. Be flexible. 

How to sell? 

Customers buy only for two reasons: to feel good or to solve a problem. Going out to dinner, buying scuba 
equipment, or getting a new puppy falls into the “feel good” category. The prevailing purchase motivation for 
organizations is to solve a problem. The solution to the problem can always be expressed in financial terms – in 
dollars and cents. Rainmakers don’t sell fasteners or valves or washing machines or double paned windows or 
tax audits or irrigation systems or training programs or golf clubs. Rainmakers sell money! They sell reduced 
downtime, fewer repairs, better gas mileage, higher deposit interest increased output, decreased energy usage, 
more wheat per acre, more yardage per swing. 

Always show customers the money. Always dollarize. Quantify the customer’s return on his investment in your 
product. Calculate the financial consequences to the customer – the cost of going without your solution. 

Scheduling an appointment  

You can’t get sales unless you talk to the decision maker. Send a four- or five-sentence letter to the customer 
detailing the dollarized benefit of the product and promising a follow-up phone call. The objective of the letter is 
to get the customer to take the follow-up phone call. 

The meeting  

The duration of the average sales call is eighteen to twenty minutes. You have to maximize time and 
concentrate on your objective. You don’t have time for coffee. If the meeting is in a restaurant, order only one, 
inexpensive course. Even if you don’t at anything it is OK – it is rude to talk with food in your mouth. Do not do 
anything that gives reason for customer to drift his attention – like for example, a blue stain from your pen in the 
left breast pocket. Keep pens in your brief case – do nothing that will decrease the odds of making the sale. 
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BUILDING A BETTER TOMMORROW 
 

 

 

 

 

 

 

 

 

  

 

It is becoming less practical for many 
companies to maintain in-house 
engineering staff. That is where we 
come in – whenever you need us, 
either for one-time projects, or for 
recurring engineering services. We 
understand the codes and standards, 
and can offer a range of services 
related to pressure vessels, tanks 
and heat exchangers. 

Training & Development  
Engineering and Design 

Services  

CoDesign  
Engineering  

Pressure Vessels ● Heat Exchangers ● Tanks ● Piping 

Petroleum ● Petrochemical ● Chemical ●Power ● Fertilizer 


