Engineering the Flawless Hydronic

Snow Melt System

A technical blueprint for sizing, spacing, and specifying
zero-failure radiant surfaces.
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The Five-Step ASHRAE Design Sequence
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Pillar 1: Defining the Snow-Free Area Ratio [Ar]

Ar = 1.0 (100% Snow-Free)

ASHRAE Class III (Hospitals, Fire
Stations) or Premium Residential.
Zero accumulation during active
snowfall.

Ar = 0.5 (50% Snow-Free)

ASHRAE Class I/II. Minor accumulation
during active snowfall, but
completely melted, evaporated, and
dried before the system shuts off.

Ar = 0.0 (0% Snow-Free)

Surface is covered during heavy
snowfall, melting slowly from the
bottom layer up.

M Geamini Motebook



Pillar 2: Heat Flux and Mandatory Downward Loss

The Melting Load
1625 B Ikt 2

The steady-state power
required to actively melt
snow in a high-demand
climate (e.g., Albany, NY).

Concrete Slab —¢

AR 20% Downward Loss
Heat naturally migrates toward
the freezing earth. An absolute
thermal break is required.

Cold Frozen Earth

125 BTU/hr-ft? x 1.20 = 150 BTU/hr - ft? Total Required Output
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Pillar 3: Thermal Mass and the Pick-Up Load

Waking the Slab Activation Curve

PO N LY O, v M O St e 0
Elevating 6 inches of frozen T 15 /0 Load

ASHRAE recommends adding

concrete from a cold start .
(18°F) to melting temperature __——
(38°F) requires a massive
energy injection of 345,000 BTUs
per event (1,000 sq ft example).

15% extra energy to account
for edge and downward losses
during this aggressive
warming period.

J Steady-State Melting

— Once the slab reaches 38°F,
the system only needs to
replace the energy lost to
melting ice and cold air.

Energy Demand

T=0 T=1 T=2 T=3 T=4 T=5 T=6 T=7 T=8 T=10
Time

M Gemini Motebook



|
The Ar Impact Matrix: 100% vs 50% Snow-Free

EnawPEreaClarantee Ninﬁ%ﬁ:?i;ii%?n SOTiuiﬁi;ﬂﬂiiﬁsﬂn
Design Heat Flux 150 BTU/hr-ft? 105 BTU/hr-ft?
Req”iFEd(??éégrsguﬁggt 150,000 BTU/hr 105,000 BTU/hr
Arper E e, 30.3 Million BTU +22.5 Million BTU
EStimat?gtAgg?géfgﬁz:m) Maximum Moderate

: Key Takeaway: Demanding a completely bare driveway during a
blizzard (Ar=1.0) exponentially increases upfront equipment
sizing and lifetime utility costs.
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The Sub-Surface Absolute: R-10 Insulation

HEAT Grounded Heat Migration —

> REFLECTION
[ Without an absolute thermal break, a
massive percentage of boiler output

~nmerm. Migrates uselessly into the frozen earth.
BARRIER

Running Cost Penalty

Skipping R-10 rigid foam beneath a snow
melt slab increases annual operating
costs by approximately 18-22%.

The Most Expensive Mistake

Skipping insulation is the single most common
=4 S cause of a system failing to reach surface
BARRIER melting temperatures during heavy storms.

M Gemini Notebook



The Surface Layer Matrix

Concrete

 Fully embedded elements.

* Excellent, even heat
distribution.

e High risk for future
repairs; requires cutting

the slab to reach a fault.

e Suits fresh full-driveway
pours.

Asphalt

 Lower upfront cost.

* Flexes with ground
movement.

 High installation risk:

requires specialized
high-temp rated PEX-A
to survive hot-mix
compaction.

Pavers

 Tubing sits in a bedding
layer beneath the surface.

 Excellent for retrofits.

 Supreme repairability:
individual blocks can be
lifted without demolition.

* Requires meticulous base
drainage.
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"Hydronics: Spacing, Sizing, and Supply Temps

Tubing Material \

-| Always specify PEX-A over PEX-B. PEX-A survives
freeze-thaw cycles and pressure transients
far better in harsh outdoor conditions.

112" o.c.
-The Spacing Rule T Circuit Limits
Tighter tube spacing (6” on center) allows for To prevent severe pressure drops, %"
lower boiler supply temperatures (120°F) and PEX circuits must never exceed 300
delivers perfectly even surface heat. Wider linear feet, and %" PEX must stay
spacing (12") requires hotter fluid (140°F) under 400 feet. All circuits must be

and creates uneven “striped” melting patterns. perfectly balanced in length.

| [ [ - — e —
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Mechanical Realities: Glycol Viscosity and Condensing Efficiencies

The Viscosity Penalty The Efficiency Illusion

PRESSURE DRO0P:

g
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LtiseF -

— = —
A 30-35% propylene glycol solution is significantly Condensing boilers are rated at 95% AFUE. However,
thicker than water. Standard water-based pump snow melt return water often comes back at
curves will drastically undersize the circulator, 100°F-115°F-too warm for the boiler to stay in
starving the driveway of required flow. condensing mode. Real-world efficiency is lower,

and the heat source must be sized accordingly.

M Gemini Motebook



|

Control Strategies: When to Fire |

~ Path A: On/Off Automation i Path B: Idle/Melt
The most economical approach. The . The performance approach. The 5lr=|I:|j
system remains completely dormant is constantly held at a warm idle (e.qg.,
until the pavement sensor detects 35°F) all winter. When moisture hits,
both freezing temperatures AND the melt is instantaneous, avoiding
physical moisture. Slower to respond, the massive Pick-Up Load spike.
but highly energy efficient. Requires vastly more energy overall. |
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{

L. [Choosing B6” .
. Tube Spacing]

r[I:Iar’nantzlint_qj TRaquiras 150 BTU/ft2’ >F[Mandates Ian_:;ar_1
Ar=1.0] L Heat Flux] ] _ boiler capacity]
) ) J) |
" [Allows 120°F ' > " [Lowers > " [Maximizes Boiler
. . Supply Temp] B . Return Tamp]J Condensing EfficiancyL

J)

J

e

{

L

Insulation]

r[Ski[:q::ing R-10 '

§

—]

r[2I:l% Downward | -
| | |1

L

Heat Loss]

[Slab fails to > r[Sq,r'.-:tarn runs andlassl?r

reach 38°F]

 Without clearing SI'IEIW]J

F""

Takeaway Hydrunlc Show malt IS not a chackllst of mdapandent parts It Is a closed

tharmndynamlc loop where every decision dictates the success or failure of the whnla

--!IlJtI_|

l

]

|
M Gemini Motebook




