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This invention relates to a heating unit and more 
particularly to a unit for heating a heat transfer liquid 
in a closed circuit used to heat a desired product. 

Viscous bituminous and petroleum products are often 
heated in order to lower the viscosity for pumping and 
other handling operations. This may be accomplished 
by heating a heat transfer liquid, ordinarily a high flash 
point oil and pumping this liquid through coils and lines 
in out-of-contact heat exchange with the product. It 
is ordinarily desirable to employ as little heat input as 
possible to the transfer liquid to effect a desired heating 
of the product. Time is also usually a governing factor 
as ordinarily the heating should be accomplished quickl 
in order to avoid unnecessary delays. 
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to the embodiment illustrated. The scope of the inven 
tion will be pointed out in the appended claims. 
The present invention, in general, provides a heating 

unit to which a coil and suitable lines will be attached 
to form, with the liquid space in the heater, a closed 
circuit for circulation of heat transfer liquid. The pres 
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The present invention is concerned with an improved 
heating unit for raising the temperature of a heat trans 30 
fer liquid and circulating it into and out of the heater 
in a closed circuit. The present unit has several advan 
tages which have not been present in existing units for 
the same purposes. The structure is so arranged that 
all of the heating surfaces of the furnace have the trans 

maintaining a mininnum differential between the temper 
atures of the heated surfaces and the transfer liquid. 
Difficulties of expansion and contraction of the furnace 
parts are avoided since, in effect, the furnace structure 
is full floating and at the same time permitting ready re 
moval of the furnace for cleaning. 
A further advantage of the new structure is that it 

permits a minimum quantity of liquid in the heater 
thus reducing the cost. 

It is, therefore, the principal object of this invention 
to provide a new and improved heating unit of the char 
acter described. 
Another object is to provide a heating unit for heat 

transfer liquid in which the liquid may be passed at 
high uniform velocity in contact with substantially all 
of the heated surfaces of the unit. 
A further object is to provide a heating unit of par 

ticularly high efficiency coupled with a low operating 
cost. 

Other features, advantages and objects of the pres 
ent invention will be apparent from the following de 
scription of a preferred embodiment illustrated in the 
accompanying drawings in which: 

Figure 1 is a side elevational view, partly in section, 
of the improved heating unit of this invention; 

Figure 2 is a vertical sectional view taken through the 
heating unit substantially along line 2-2 in Figure 1; 
and 

Figure 3 is a vertical sectional view taken through the 
heating unit substantially along line 3-3 in Figure 1. 
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fer liquid pumped thereover at a uniform high velocity . 
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secured to the flange 8 on the shell. 

ent invention is concerned with the heating unit, its 
structure and node of operation. In the past, boiler 
type constructions, in which a number of fire tubes 
secured at opposite ends in tube sheets, have been used 
within a shell for the passage of combustion products 
which heat the transfer liquid in an out-of-contact heat 
exchange relation. Difficulties have been encountered 
since the transfer liquid did not come in contact with 
all of the heated surfaces in a uniform manner, thus 
permitting parts of the furnace to be at much higher 
temperatures than other parts. Some parts of the fur 
nace were stressed to such a degree that an actual pulling 
loose of the parts sometimes occurred. 

In the present structure, the furnace extends into the 
shell of the heater in a manner allowing expansion and 
contraction of the furnace without danger of the break 
age of any of the parts. At the same time, the structure 
is so arranged that the heating liquid is pumped over the 
furnace structure at a very high velocity compared with 
what has been possible in the past. This results in a 
very small differential in temperature between the heated 
surfaces and the liquid. Uniformity in the expansion and 
contraction of the furnace parts is also achieved by this 
Structure. 
The unit is intended for use in the field so that it is 

ordinarily mounted on skids 4 forming the base for sup 
porting the shell 5 about which an insulating layer of 
material 6 is placed and covered by a retaining sheet 
metal cover 7. The heater ordinarily operates at atmos 
pheric pressure and an expansion tank or space is pro 
vided to maintain the pressure at atmospheric pressure. 
The shell is provided with a flange 8 at one end and a 
dome-shaped or spherical end 9 opposite the flange. The 
front of the unit mounts a burner structure generally 
indicated 10 which includes the burner 11, and a motor 
12 for operating a blower inside an air plenum cham 
ber 13 having an air intake at 14. The burner struc 
ture 10 is generally the same as disclosed in the appli 
cation of Cleaver et al., Serial No. 403,286 filed Janu 
ary 11, 1954, now Patent No. 2,835,230. 

This burner structure is mounted on a door which is 
hinged to a combustion products gas chamber 15 directly 

The products of 
combustion formed in the burner 11 are discharged into 
a burner section 16 so that the flame may travel down 
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the main fire tube 17 of the furnace toward the spherical 
end 18 thereof. At the end of the main fire tube 17, 
the combustion products enter one or an other of a plu 
rality of return flues 19, each of which has an end por 
tion 20 communicating through an opening with the in 
terior of the main fire tube. The return flues are each 
helically wound about the fire tube and communicate at 
the burner end with the chamber 15 and stack 21. For 
instance, the particular return flue connecting with the 
fire tube on the near side of the same, as illustrated in 
Figure 1, has its exit into the combustion products cham 
ber at 22. The return flues are generally wound in 
parallel lines so that in a sense the five flues are in the 
form of a compound thread. For the particular size 
of fire tube and flues illustrated, each flue makes about 

While this invention is susceptible of embodiments in 
many different forms, there is shown in the drawings and 
is herein described in detail one specific embodiment, 
with the understanding that the present disclosure is 
to be considered as an exemplification of the principles 
of the invention and is not intended to limit the invention 
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two and three-quarters turns about the fire tube. 
The particular form of the furnace or heating element 

is advantageous in that it permits expansion and contrac 
tion of the fire tubes and flues without the danger of 
breaking any of the connections. The products chamber 
15, fire tubes and flues are all supported by a heavy flange 
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