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Introduction

I have built three DIY cold plunges over the years, mostly from scrap materials and free or low-cost finds.
They were not flawless initially, but through iterations and tweaks, they have become reliable setups for
invigorating cold immersion. The current version pairs perfectly with my scrap wood sauna for contrast
therapy. This article shares the inspiration, the builds, the science behind the cooling, and lessons learned.

Inspiration: Discovering Cold Plunge Benefits

My interest began when I read about the benefits of cold water immersion therapy years ago. I was drawn to
its potential to reduce muscle soreness, boost metabolism, support the immune system, and elevate mood,
essentially a natural reset for the body after workouts or stressful days [I]. Commercial cold plunge tubs
were expensive, often costing thousands of dollars, which was beyond my budget. Inspired by my DIY ethos,
I decided to build one using scavenged materials. With research and trial-and-error, it proved feasible and
rewarding.

How Cold Plunges Work: Why I Used an AC Unit for Cooling

Cold plunges involve immersing the body in chilled water, typically between 40-55°F (4-13°C), for short
periods (2-10 minutes) to trigger physiological responses like improved circulation and reduced inflammation.
Unlike ice baths that rely on adding ice (which can be messy and inconsistent), I sought a powered cooling
system for steady temperatures, but one that was not too complex to maintain.

The challenge was chilling the water affordably. I considered an agricultural crate (I found one for
free that needed serious cleaning) but struggled with the cooling mechanism. Ideas ranged from ice cube
machines to small industrial chillers. Then it occurred to me that an AC unit might work: a window AC
unit’s evaporator coils are designed to extract heat. AC units cool air, but water transfers heat far more
efficiently due to its higher thermal properties.

To explain the physics: Heat transfer follows Newton’s law of cooling, @ = h - A - AT, where Q is the
heat transfer rate (in watts), h is the convective heat transfer coefficient (W/m?K), A is the surface area
(m2), and AT is the temperature difference (K). For air, h typically ranges from 10-100 W/m2K in forced
convection scenarios. For water, it is much higher, often 500-10,000 W/m2?K, making water 5-100 times
more effective at transferring heat depending on flow conditions.

Additionally, water has a specific heat capacity of about 4,184 J/kg-K compared to air’s 1,005 J/kg-K,
and its density is roughly 1,000 kg/m? versus air’s 1.2 kg/m®. Thus, water’s volumetric heat capacity (specific
heat x density) is over 3,000 times greater than air’s, allowing it to absorb and release energy efficiently.
By submerging the AC unit’s cold coils in water, I could leverage this to chill the plunge and maintain low
temperatures with minimal energy. It was not conventional, but the math was sound; water’s superior heat
transfer turned a standard AC unit into an effective chiller. I found one for free on freecycle.org. The only
issue was closing the ground circuit of the AC unit’s internal temperature controller. Once wired, the AC
unit could turn on, even on cooler nights.

First Iteration: The Agricultural Crate Plunge

This plunge was built in an outdoor gym area I set up while co-housing with my brother and his family. He
helped clean the crate, previously used for biofuels. With scrubbing and purple-power, it cleaned up nicely.
The agricultural crate served as the main tub, insulated with air gaps (trapped air pockets between the tub
and the wood exterior for thermal resistance). The AC unit’s coils were positioned in the water and screwed
into the wooden frame. Two water pumps were added for circulation across the coils (to prevent freezing)
and around the tub.
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Figure 2: Wood exterior and lid for the agricultural crate plunge
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Figure 4: Final setup of the agricultural crate plunge
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Over time, I added upgrades like foam around the inside edges, an LED light for RGB colors, and a small
stereo system for music while plunging. The large water volume (about 150 gallons) and air-gap insulation
kept temperatures below 50°F for days with minimal running, even in summer heat. My daily routine
improved dramatically after combining it with outdoor training; the plunges left me energized and focused.

Figure 5: Upgraded agricultural crate plunge with LED lighting
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Starting in late summer, winter posed a challenge: freezing could damage the coils. I drained the tub and
switched to a 50-gallon barrel with salt water (to lower the freezing point). After progressively acclimating to
colder water, the barrel allowed plunging in 13.5°F water for 2 minutes, proving consistent exposure builds
tolerance. When our families amicably parted ways due to space, I moved, and the agricultural crate plunge
could not come along. The outdoor workout and plunge experience was unforgettable.

Figure 6: Outdoor gym and plunge area
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Sourcing Materials

For safety and functionality, I bought essentials:
e Basic temperature controller (to automate the AC unit)
e High-quality silicone caulk (for sealing)
e Screws
e Heavy-duty outdoor extension cord
e Two water pumps (for circulation)
e Filter housing with string filter

e Mild, human-compatible water treatment chemicals (e.g., magnesium sulfate, sodium carbonate for
water balance and skin benefits)

These totaled approximately $250—far less than a pre-built plunge tub. The agricultural crate build had
excellent features, and the outdoor environment was remarkable.
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Build Process: Iterations and Improvements

Second Iteration: The Horse Trough Setup

After moving, I started anew. Confident from the first build, I used a horse trough as the base, creating
a two-stage system: the main plunge bath, with water pumped to a secondary cooling chamber (housing
the AC unit coils and two filters) before cascading back. This kept the water clean and chilled, circulating
naturally.

YA i

Figure 7: Horse trough plunge with cooling chamber

Figure 8: Finished horse trough plunge setup

It worked initially, but the trough was not deep enough for full submersion (knees and upper body partly
out), and the lid allowed rain to seep in, causing overflows that damaged parts. The pool pump was not
powerful enough for the second stage and occasionally tripped the GFI circuit. After frustrating floods and
trips, I repurposed the trough into a family minnow pond—a fun pivot. I returned to the drawing board.
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Third Iteration: The Barrel Plunge

Learning from past builds, I used a large barrel for the plunge tub. It retained the two-stage cooling
with pumps and filters but allowed full submersion. The improved lid provided better insulation and rain
protection, eliminating overflows. It operates reliably at 42°F using the same AC unit from the first build
(still operational). The design requires draining in winter, but I reused the salt water solution. I added extra
insulation to the top stage and filtration, plus a better temperature controller. The plunge has lasted about
2 years and remains invigorating.

Figure 9: Finished barrel plunge with improved lid
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Final Tally: Cost, Results, and Recommendations

Across all iterations, I spent approximately $500 on purchased parts—far less than commercial units starting
at $1,000. Essentials included:

Upgraded temperature controller (to automate the AC unit)
High-quality silicone caulk (for sealing)

Screws

Heavy-duty outdoor extension cord

Fountain pump for high volume

Mild, human-compatible water treatment chemicals (e.g., magnesium sulfate, sodium carbonate for
water balance and skin benefits)

The current barrel plunge is robust, efficient, and complements my sauna for hot-cold cycles. For those
who are handy and patient, DIY cold plunges are worthwhile. They require time and tweaks, but the health
benefits and satisfaction are significant. Prioritize safety: use waterproof electrical setups, monitor water
quality, and consult a professional for wiring. Start small, iterate, and enjoy the chill.
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