
Effect of change in ambient temperature

Flash cure systems are tested in a normal ambient 
environment of about 74°F to determine air flow parameters 
to maintain IRt/c sensor body within its specified limits, 
as well as other cooling and ventilation needs in the 
machinery.  However, in hot climates in other parts of the 
world, machine room ambient is expected to be as high as 
105°F.  How does this affect the cooling air requirements?

Analysis
Assuming nothing in the machinery changes in dimensions 
or other characteristics when the ambient temperature 
changes, the only significant effects of the higher ambient 
air temperatures are:

1. Lower density of the air flowing through the machine at 
105°F compared to higher density at 74°F.

2. Less heating power (or on time) of the heating elements 
to raise the T-shirt to its 450°F setting. This assumes the 
T-shirts are at ambient temperature before printing and 
curing. (Note, if Speed Boost principles are employed to 
increase throughput rates, then this effect may disappear.)

Effect 1. The air density has no effect on the air volume flow 
through the system: the blower produces the same cfm, and 
the system resistance is the same. However, the lower air 
density at the higher temperature reduces the mass flow of 
air, and therefore the amount of heat that the air can carry 
away. The density ρ change is inversely proportional to the 
absolute temperature. For the conditions T1 = 74°F and T2 
= 105°F,

ρ1/ ρ2 = (460+T2)/(460+T1) = (105+460)/(74+460) = 1.058; 
air is 6% less dense at 105°F

The heat transfer coefficient is given by the Nusselt No. 
(Nu) which changes with air density to the power 0.8.  
Accordingly,

Nu1/Nu2 = (ρ1/ ρ2)0.8 = (1.058)0.8 = 1.046; air carries away 
about 5% less heat at 105°F

Effect 2. Since less lamp heat q is required for the shirt to 
reach 450°F when starting at 105°F compared to 75°F, 

q1/ q2 = (450-74)/(450-105) = 1.090; about 9% less lamp 
heat is needed at 105°F ambient air

The net result of the two effects is that at 105°F ambient 
there is about 9% - 5% = 4% less temperature rise of the 
sensor body than at 105°F ambient air. Accordingly, if the 

tests at 74°F ambient show that the sensor body increases 
from 74°F to 115°F after the machine is stable, then the ∆T 
is 41°F.  Then at 105°Fambient, the ∆T = 0.96 x 41 = 39.4°F, 
and the sensor body will be at 105 + 39.4 = 144.4°F.

For the power loss condition, the residual heat effect will 
produce nominally the same temperature rise of the sensor 
at 105°F ambient as observed at 74°F ambient. There may 
be a reduction of up to 9% of this residual heat rise due 
to Effect 2, the lower average lamp power usage when 
ambient is 105°F. Accordingly, if the residual heat rise is 40°F 
when the ambient is 74°F, then the rise at 105°F ambient 
will be in the range 0.91 x 40 ≈ 36°F, to 40°F. The smaller 
number is somewhat uncertain because it depends on the 
dynamic thermal status of the lamp system, so it is best to 
stay with the higher figure for the temperature rise due to 
the residual heat at power loss.

Summary
In summary, if the test data at 74°F indicate a sensor body 
temperature of 115°F, then the sensor body temperature 
will be 115 +34 = 144°F during operation at 105°F, and 144 + 
40 = 180°F for the power loss condition at 105°F.  

This may be too close to the 212°F sensor body limit for good 
field robustness.  Accordingly, there are several things that 
could be improved to reduce the 180°F by 10°F, for example:

a) Increase the cooling air to the sensor by approximately 
25% (example, 10°F /(115°F -74°F) = .24).
b) Increase the surface area of the sensor holder block of 
material that is exposed to the cooling air, by about 25%.
c) Increase the mass of the sensor holder block of material 
by about 33% (example, 40°F /(40°F -10°F) = 1.33

They are all additive, so any combination of smaller 
changes will also work to reduce the maximum sensor body 
temperature.
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IRt/c sensor installation desing for high 
performance Flash Cure Systems

Design is intended to provide the necessary details for a 
well-performing system at a low cost. 
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Illustration of IRt/c system installation
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Schematic of IRt/c system function
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Aluminum heat sink design
5/8

Aluminum Heat Sink

Material: 4” x 3” x 1” stock, any aluminum 
grade



U-channel design
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U-Channel

Function: Support and insulate Aluminum 
Heat Sink away from the Reflector Plate, 
allowing air flow under the Aluminum Heat 
Sink when fan is operating.  Prevent air 
flow and radiation from the lamps from 
overheating the Aluminum Heat Sink if there 
is a loss of power.

Material: Sheet metal, any thickness, any type



Shrouds design
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Outer Shroud TubeInner Shroud Tube

Material: Stainless steel, any grade, off-the-
shelf tubing or sheet metal.  Seam is OK.

Outer tabs are designed to support the 
shroud in a 1” hole in reflector plate.

Inner tabs are designed to center the Inner 
Shroud Tube.

Material: Stainless steel, polished inside 
wall, tubing preferred, although high 
reflection sheet metal is acceptable, 
minimum seam. 

Outer tabs are designed to support the 
Inner Shroud by inserting on top of the 
Outer Shroud outer tabs.

Inner tabs are designed to center the IRt/c. 



8/8

office@exergenglobal.com
www.exergenglobal.com

The Netherlands
Pastoor Clercxstraat 26
5465 RH Veghel 
Tel: 
Fax: 

+31 (0)413 376 599
+31 (0)413 379 310

USA
400 Pleasant Street
Watertown, MA 02472
Tel: 
Fax: 

+1 617 649 6322
+1 617 923 9911

Exergen Global offices:

WP-702-EN-V0

IRt/c assembly notes

IR System Assembly Notes:

1. Pre-assemble IRt/c sensor and Heat Sink
2. Insert Outer Shroud into 1+” hole in 

reflector plate
3. Insert Inner Shroud
4. Place U-Channel in correct position
5. Place Heat Sink in correct position – Heat 

Sink will hold shrouds in place without 
fasteners

6. Secure Heat Sink


