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Project Name:

REVERSE ENGINEERING OF EXISTING SNOW MELT SYSTEM

UPONOR (Wirsbo) Snow and Ice Design Analysis Manual used as source of calculations

Roger Kimura Snow Melt System

SUMMARY 1-2” SUPPLY AND RETURN MAINS are UNDERSIZED

24.28 gpm are required to supply the loops. The Mains are rated at 22gpm which are undersized

EXiSting for this application. Source B&G System Syzer Calculator.
Lo 1 Lo 2 Loop 3 Lo df Loop s  Loop B Laop 7 Looo 8 loop®  Loop 10 Loop 11 Loop 12 Loop 13
A | Design tempeeatuse (°F) 5F \
B| Wind speed {mph) 10
C| Differertial temparaturs [°F) 25F Rage 65&66 System Performance &|Flow Charts
D| Surlsce lemperaiure 'F) 38F 132 BTU/Hft is based pn the existing boiler sije & placement of loops|set at a disfance of 9"+ genter to oe]nter
E| BTUNE® 132
F| Supply fud tempearature (°F ) 140F
G| Tubng oo dslance 9"+ |/
H| Area o be heated (%) 1900 [ 38ft|x 50ft
| | Type of lubing hePex
o | Tubeng sz 5/8" >
K| Active oop kength 260' 246’ 231 224’ 210’ 228' 240’ 228' 219" 215 245' 150" 160’
L | Loader loop length 10' >
M| Todal loop lenglh 270 256 241 234 220 238 250 238 229 225 255 160 170
M| Percerdage of giycal (%) 40% >
O] Flow per foal 0.0085 >
P | Fhow pir lOOD (Gpm ) 2.21 2.09 1.96 1.90 1.79 1.94 2.04 1.94 1.86 1.83 2.08 1.28 1.36
Q| Hoad pmas we drop'l #1 of hd) 0.08095 >
R| Head pmsswe dropfloop (R of kd) | 21.86 20.72 19.51 18.94 17.81 19.27 20.24 19.27 18.54 18.21 20.64 12.95 13.76
g | Loop balancing turns
Manifold Totals Gallons in Loops
T Supply fud temp. (°F) 140F Do mof excesd B loops par maniold when using the 1 1/4" brass manifid 1.34 gal per 100’
. 24.28 2865/100=28.56x1.34=
U] Marsfoid fow (gom) : G Enter hi 1ubing oncener (o C.) distncs P Mullply Tie value in row K Dy the value in 38.27 total gallons
V| Highest pmssure head () 21.86 H Emor fe square otge of area o be hoated by row O
s loop Q Uise the mformaton noows F, L J, Hand Pwih

A Salect me cutloor desion Wmpemiure fram I Sekact the yoe of UbnG o be ussd ihe approgriate Sppendx (athe Dor Elo Page 78

Appandix C J Saad ihd srd of Libing o ba used oabiain this head pressune drop par ol
B Selec fwo wand speed in mph from Appendix C K WulSphy the value in mw Hweh e appropnaga R Muphy roa M by the vakes mrow Q)
C Enwr the difisrental empeoraune {259 | 0C multpher (6= 20:9° =133 12 = 1.0} 5§ Thase collsare caculaiad afier tha dosgn is
D Seiact he desred surtace wmpemture from L Enter fie distance from ihe sab area 1o ©i8 comgated . Uss e balnong mdormatan for | SUMMARY MANIFOLD

Appendix C manilald x 2 (supply and relum) ihe respecive mandold usad a8 shown in UNDERSIZED
E Enlerihe BTUAAY based on e dimatic M Add rows K and L fogemer Chaplor 3 Manifold exceeds loops

condtions and Te surlace amoemture. Reler 1o N Enter fia perosntage of giycofwater sodulon 10 T Enterthe hghas! value from row F per manufacturer of 8

Appandix ba used U Enters ihe 106al of all values fom row P | isting 1
F Enfer the supgly Susd tamperairs fiam O Usang ihe ifoanalon i rows E, G and N, go o W Enter the hghed value Fom row R only versus existing 13

Appandix C based on the dimatc condions
and vaue inrow G

90'x50% fittings x 0.04= 5.4 Added Head

So

1-%2 Cop Supply/Return Mains
Calculating for Head Pressure

urce of Calculation — B&G Pumps

Appandix C and selact e fow par food
Page 70

loops

Maximum flow rate of 1-'4” Truflow Classic Manifold installed is 21.0 gpm

Which exceeds the total flow (24.28 gpm) of existing loops
(Source Uponor Submittal dated Sept 2012 part # A2611200 12 LOOP & A2610200 2 loop)
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Performance curve chart for existing pump Head: 21.86+5.4= 27.86 — GPM 24.28

Notes: (1) Item K is using existing active loop length — omit multiplier
(2) Existing system glycol tested to -10 below (40%)

(3) The 5/8" hepPlex loops should have been %.”

: Speed 3

Speed 1"

[ UPS 40-80/2F, 60 Hz |eta

Density = 62.4 [bie | (%)
Existing
Grundfos UPS 40-80/2 Pump
Performance Curves
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Project: Roger Snow Melt System After Photo of Redesign of Manifolds — 50% Glycol

UPONOR (Wirsbo) Snow and Ice Design Analysis Manual used as source of calculations

NEW 2" COPPER MANIFOLD with NEW 2" COPPER SUPPLY/RETURN MAINS TO BOILER

Appendix C

Enter the BTUNAY based on Fie dimatic

conddions and e surtace empemture. Ralar to

Appandix

F Enfer the supgly Susd tamperairs fiam
Appandix C based on the dimatc condions
and Ve in row G

2" Cop Supply/Return Mains
Calculating for Head Pressure
90'x50% fittings x 0.04= 5.4 Added Head
Source of Calculation — B&G Pumps

Add

o T=E

manifold x 2 {supply and retum)

riaws K and L ogeker

Enter fhe peroentage of glycofwaiar soduion 1o
B usad
L Ahe infoamnaion i rows E, G and N, go o
Appandix C and selact e fow par food

Page 70

ihe respec v maviold usad 55 Sown in
Chaptor 3

Lo =

Enfer the hghas value from row F
Enter the o3l of all values fom fow P
Ene the highes walue fom aow R

sl

A1 b —

Total GPM

Looo 1 Lo 2 Loop 3 Lo df Loop s  Loop B Laop 7 Looo 8 loop®  Loop 10 Loop 11 Loop 12 Loop 13

A | Design tempeeature (°F) 5 |

B | Wind spoad {mph} 10mph

C | Differartia lamparatuns [°F) 25F Page 65866 System Performance & Flow|Charts

u SM'& 1] w##rﬂ‘ f'F'.‘ 38F 107 BTU//ft is based n(t)??ze:ﬂsting plgcement of loops skt at a distance

E| BTUNE® 132

F| Supply fud temparature (°F | 140F

G| Tubng oo dslance 9"+ |/

H| Area o be heated (%) 1900 [ 38ft|x 50ft

| | Type of lubing hePex

o | Tubeng sz 5/8" >

K| Active oop kength 260’ 246’ 231 224’ 210’ 228' 240’ 228’ 219’ 215’ 245' 150’ 160’
L | Leader loop length  +sup/rt 80 10' >

M| Total loop length 270 256" 241 234" 220 238" 250 238 229' 225' 255' 160’ 170’
M| Percerdace of giveal (%) 50% >

O] Flow per foot 0.0091 >

P | Fhow pir lOOD (Gpm ) 2.37 2.24 2.10 2.04 1.91 2,07 2.18 2.07 1.99 1.96 2.23 1.37 1.46
Q] Hoad pmss ure dropd'® 1 of hd) 0.09060 >

R| Hoad pmss we dropfloop (& of hd) | 24.46 2319 21.83 21.20 19.93 21.56 19.93 21.56 20.75 20.39 23.10 14.50 15.40
§ | Logp balancing turms

Manifold Totals
| 7] Supply tad temp (°F) 140F (1’:;

U | Marsfold $ow (gom) 25.99 G Enter hi 1ubing oncener (o C.) distncs P Mullply Tie value in row K Dy the value in

V| Highest possune head () 24.46 H Entar e square Bbowge of mea 1o be mated by raone

s loop Q Uise the mformaton noows F, L J, Hand Pwih
A Selact e oudoor dosion amgemiure fram I Seact the yoe of LUbeg B be used ihe appropniate Appendx (ether Dor Eln
Appendix C J Sdact the sire of Wbing 10 be used olbtain the head pressura drog per feat Page 79

B Selec fwo wand speed in mph from Appendix C K WulSghy the value in mw Hw the appropnaa R Mulphy roa M By the vakes m row Q)

C Enar the diflerental lermporatune (259 | g5 multpher (7= 209" =133 12°=1.0] 5 Thase cellsare calculatod after the desgn is

D Selact e desred suriace empemture from L Entar e distance fom the slab area o he comgated, Use the baanang miarmaton for

Performance curve chart for existing pump Head: 24.46+5.4= 29.86 — GPM 25.99

Note: Item K is using existing active loop length — omit multiplier

Gallons in Loops
1.34 gal per 100

2865/100=28.56x1.34= 38.27 total gallons

10

| UPS 40-160 F, 60 Hz

New

Grundfos UPS 40-160 Pump
Performance Curves

Density = 62.4 |b/fi?
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Manifold under Stairwell
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2D layout of driveway

NOTE:
SENSOR WAS
INSTALLED IN
WRONG
LOCATION
COULD NOT
BE
CORRECTED
WITHOUT
DEMOLITION
OF
CONCRETE.
THEREFORE
VEHICLES
ARE NOT
PARKED OVER
IT DURING
WINTER.
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3D layout of loops in concrete

ESTIMATED LAYOUT OF EXISTING LOOPS
FROM VISUAL OF WATCHING SNOW MELT
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“ Z0NE 2
Snowmeit System

[P R o
i : i — :

| THANK MY BROTHER STEVE FOR THIS TOUR

The snowmel system shall be controfled in three possible contral modes which shall be opersion seiedable
fom the DDC control station

OFF:;
The controd valves wil remain ciosed

oK

The control valve wil modulale 19 mantan & gab lemperature 0145 deg F (adusiable) To prevent shocking
the siab, the valve will mmp open siowly ¢ver a period of 30 minutes by ramping the return tempemture sl
point fom 40 deg F to 115 deg F tor the §rst 30 minules

AUTO:

Quisxde air temperature above 36 deg F (adjusiabie)
The snowmel system shall be disatled, the control valve will close

Outside air lemperature below 34 deg F (adustable)
The snowmel system shail be enabled, and shall be controled as bilows

Idie M ode
Yhen no mosture & deteded by the slab sensar, the control vake wil modulste to maintain & siab
temperatume of 25 deg F (adjusiable)

Snowmel Mode

Ona call for snowmel fom the siab mosture sensor, the control valve will modulate to mantain & siab ¢
emperature of 45 deg F (adjusiable) To prevent shocking the sisb, the valve wil ramp open siowly
cver & perod of 30 minutes by mmping the retum lempemture st point Fom d0degFto 115deg F

br the Int 30 minutes

Miemum runtime
Snowmel system wil remain enabled ot mnmum user adiusiable value 1o ensure complele 0w meltng

Snow Melt System

Tour of Snow Melt Systems
Alaska Native Medical Center
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