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Problem:

Mission Statement: 
We aim to improve patient outcomes by making rapid 

fluid-warming technology accessible in all hospital settings, 
from rural hospitals to advanced surgical centers.

Figure 1: Reduction in 
core body temperature 

over time after anesthesia 
is induced in general 
surgeries. Effects can 

extend post operation [1].

Perioperative hypothermia, defined as a core temperature 
drop below 37°C during or after surgery, often results from 

anesthetic-induced thermoregulatory impairment. It increases 
the risk of infection, blood loss, and delayed recovery [1].  

Parameter Specification
Dimensions 30.5cm x 30.5cm x 7.6cm

Weight 6 kg
Length of Tubing 1.28 m 

Power Usage 600 Watts
Heating Rate 1 Liter/6 Minutes

Accuracy ± 0.5℃
Heating Range 20℃ to 70℃

Materials Polyethylene, 6061-T65 Aluminum, 
Ceramic Fiber Insulation, PLA

Table 1: Product specifications for current device concept
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Figure 4: Exploded view of half 
of the interior design. Layers 

from left to right: Ceramic fiber 
insulation, 2 flex heating pads, 
6061-T65 aluminum plate, low 

density polyethylene tubing. 

Figure 3: LTspice model of the circuit 
design used to power and control the flow 

rate of the device. Consists of a water 
pump, Arduino controller, 2 LCD display 

screens, 3 temperature sensors, a 
potentiometer, and a mosfet. The device is 

able to operate on 600 W.

Figure 5: (A) Final prototype design, 
Consisting of rapid-heating device, 

saline stand, and exit bath. (B) 
Interior box view with flex heaters, 

insulation, and aluminum plates. 

Figure 2: Heat transfer 
model estimating saline 

temperature through 
thermal resistances at 
aluminum plate exit. 

Tested from 1.5-5 mL/s 
with heating pad 

fluctuations from 58-66℃.

Figure 6: Warm-up time of aluminum and steel before device 
start. Aluminum with two flex heating pads warmed up the 
fastest. The device is ready to be used in under 10 minutes.  

Figure 7: Temperature distribution of saline at device exit. 
2.5 and 3.5 mL/s consistently kept the saline at or above the 

target temperature of 37℃ over a 20 minute period. 
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