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The Mirenda Center for Sport Spirituality and Character Development

$96,000 $61,000 $35,000
38 kBtu/ sf yr 18 kBtu/ st yr 20 kBtu/ sf yr

EXxisting Proposed Savings
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Direct Expansion Cooling

Natural Gas Heating
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Roof Top Unit (1)
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Roof Top Unit (2)
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Offices
Locker Room
Maintenance
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Roof Top Unit (3 & 4)
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Roof Top Unit (5 & 6)

zachary heilman

architectural engineering mechanical e e .

Presents

THE MIRENDA CENTER

For Sport, Spirituality, and Character Developement
One Neumann Drive Aston PA 19014-4707

Main Gymnasmm
Running Track




troduction
Building Function

EXisting Mechanical System

Ground Coupled Heat Pump

Cost Analysis
Mezzanine Proposal
Conclusion

Trane Trace Energy Model

Modeled Building Load

200 1 u
0
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Trace Input:

Internal Loads
Ventilation Loads
Tmy Weather Data
Building Materials
Schedule of Use

- people, lighting
- 20% minimum
- Philadelphia

- walls, roof, slab
- wkday, wkend,

summer, winter
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troduction DX- Cooling & Gas Heating to CBECS
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Natural Gas Heating
0.85

Heating= 16 kBtu/ sf yr
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Direct Expansion Cooling
COP=2.8

Existing Cooling= 22 kBtu/ sf yr

* note CBECS is Commercial Buildings Energy Consumption Survey
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Building Function L SR

Building Statistics

EXIStIng MeChanlcaI SyStem N. Gas =$0.05/ ccf (1000 btu/ c.f.
Consumption =$0.06 / kwh
Ground Coupled Heat Pump | S Do
Cost Ana|ysis : B = = Ratchet = Dmd* 12 MONTHS
Mezzanine Proposal = IMLELLLLLLLLE $ Heating - $13,731
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec $ COOIing = $82,735

Conclusion 5 CooingPont ' Heting i

$ Totals = $96,466
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IR Eunction asterDevelopement
EXisting Mechanical System
Ground Coupled Heat Pump

Cost Analysis
Mezzanine Proposal
CO 1 CI USION Cost Breakdown of Electricity

Building Statistics

N. Gas =$0.05/ ccf (1000 btu/ c.f.
O kwh Consumption =%$0.06 / kwh
kW Demand (Dmd) =$6.21 / kw
® RTCH Ratchet = Dmd* 12 MONTHS

$ Heating = $13,731
$ Cooling = $82,735

$ Totals = $96,466



zachary heilman

G ro l,l I ld ( :Ol I I ed I I e at P l I I I l architectural engineering mechanical  § | : I a2l '.
‘6‘&‘%‘ 1 1 o
-~ 5 5
Shf ey
(! 'l il IJ :‘ 8, A; 0| (v qii,ﬂ 1 {

Presents

THE MIRENDA CENTER

For Sport, Spirituality, and Character Developement
One Neumann Drive Aston PA 19014-4707

troduction
Building Function

EXisting Mechanical System
Ground Coupled Heat Pump

Cost Analysis
Mezzanine Proposal
Conclusion




Presents

o TR A s - A < IR — 5 T . ’: =1 ———— ,‘ 'q"- .
i g i ,aci,‘jf. I
- A I — AT B A x
zachary hellman e i e e
gineering mechanical ~ EESES~u8 T = i of = ———
= | P & 1 2

ru( : E.. = 02 i . 3 RTSP TY AND CLARAC .
g —e A MiR3 RIS |l |

o T@ENLEE’Y?’*EENTF&..W
BUIIdlng FUnCtiOn One Nowmann Drive Aston PA 160144707
EXISsting Mechanical System Rule of Thumb
Ground Coupled Heat Pump “hl i {vhes
CuslAMEUER - AL oot wel = aoot
Mezzanine Proposal Mlm L LA A Wells Cooling = 172 wells

Conclusion
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ASHRAE Calculatlon

EXisting Mechanical System
. m Well Size = 171 ft/ton
Ground Coupled Heat Pump | Cooling = 460 tons
. ”I Heating = 1291 Mbh
Cost Analysis HI 1 Depth of Well = 400 ft
- S 1IN 4 Wells Cooli = 199 well
Mezzanine Proposal [Tl La, Wells Heating = 42 wells

Conclusion



zachary heilman

— = S TS g D = z . .S T
. ey 5 < iy — - MR Tk S | U i gl R ¥
g Ei || e | e
,:’ < s # 1 = = E ] S |
~ = I L
rchitectural engin ng mechanical . ; S 2 HeT B , -
AR . = "_ b i ,‘}:a , 1 2 & > -
A “..1: b Vs ".- FOR SPORT, SPIRI ITY AND C! i S IVEENT

Presents

_ TR ; i i ,.: b e [ B W e e g" e
AP ST || ot T e R — e :
ies 1. A% 4 L el ) e
/ : M| RN | et s e

trOdUCtion GCHPtOCBECS For Sport, Spirituality, anM;1ra‘cterDe_;\'l‘el.c,);a'en;i;ntw‘“
Building Function

EXisting Mechanical System
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Heat Pump Calculation
COP =45
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Heating = 4 kBtu/ sf yr
Cooling = 14 kBtu/ sf yr

20-40 ft ceiling height
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$12,000

One Neumann Drive Aston PA 19014-4707

Building Function
EXisting Mechanical System Bl Siatisies )
= - eating = 34,

Ground Coupled Heat Pump 5 $ Cooling - 351026
. Tota = $55,298

Cost Analysis ’

Mezzanin>e/ Proposal 1 Sauiliigs =g e

Conclusion & n n l M I J A S I Conventional DX Gas = $1.33/s.f.

B $ Cooling GCHP W $ Heating GCHP GCHP — $O76/Sf
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Hybrid GCHP with Cooling Tower

$1,800,000
$1,600,000
$1,400,000
$1,200,000
$1,000,000
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Hybrid GCHP with Cooling Tower

Duration of Building Load

Energy Savings

Total Load met by CT

Total Load met by GCHP
== BUilding Load met by CT

Tons of Cooling
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== BUilding Load met by GCHP
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ASHRAE Calculatlon

Well Size
Cooling
Heating
Depth of Well
Wells Cooling
Wells Heating
Footprint
Pattern

171 ft/ton

200 tons
1291 Mbh
400 ft
FAORVES

42 wells
27,976 ft?

20 by 20 Grid

One Neumann Drive

Aston PA 19014-4707
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Building Function  Cotof(B)RTU sate28 |
Existing Mechanical System ASHRAE Calculation
- Well Size = 171 ftiton
Ground Coupled Heat Pump Cooling = 200 tons
. —  CoolingTowe] | $50,000 _ Heating = 1291 Mbh
Cost Analysis  umbeoiwe 0 [ Depth of Well = 400 ft
- 10 _ Wells Cooling = 70 wells
Mezzanine Proposal Wells Heating = 42 wells
:  CostofGCHPwell] | $635,788 .
Conclusion — pajadd | 18 Footprint = 27,976t

Pattern 20 by 20 Grid



COSt An aIySI S ZaChhat ry Pegjlmagrl | ‘ | ( [ = :
: THE MIRENDA CENTER aﬂ?‘“” S e ST
trOdUCtlon DX-Cooling & Gas Heating to GCHP For Sport, Spirituality, and Character Developement

One Neumann Drive Aston PA 19014-4707

Building Function
EXisting Mechanical System

Energy Statistics
Existing Total = 38 kBtu/ sf year

e GCHP Total = 18 kBtu/ sf year
Ground Coupled Heat Pump : S 2 Dialya

=
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Cost Analysis
Mezzanine Proposal
Conclusion cisting

20 - 40 foot celling heights
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72000 sf




Mezzanine Proposal s Al L

Presents e

e
= | W= |}
S AN IS ¥, SPIRI D
- AL i i T |
) I e i [ ;ft & ;;1 =
R b !:"lf' £ U Ela Sl LA e B AN
*”di'x!. ’ ) = . g = f ! et
ai_ IS= S e ‘

For Sport, Spirituality, and Character Developement
One Neumann Drive Aston PA 19014-4707

Structural & Lighting Breadth

Load & Resistance Factor Design — Conditions

. peadload=|  40|psf |
. iveload=|  80psf |

troduction
Building Function

EXisting Mechanical System
Ground Coupled Heat Pump

Cost Analysis
Mezzanine Proposal

--
Conclusion . NumberofBays=| 8] |
Total Unfactored Load (with concrete self-weight)=
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Building Function

EXisting Mechanical System
Ground Coupled Heat Pump

_(:_O_SI An aJy_S I S Mezzanine Le:{%
Mezzanine Proposal
C O n C I u S i O n -~ - = f Ground Lev:,:ell

Composite Floor Deck
8 bays @ 8'-6"o.c.

W10X30

Structural Breadth

Load & Resistance Factor Design — Conditions

. peadload=|  40|psf |
. iveload=|  80psf |

1/2" Std Pipe

. NumberofBays=| 8] |
Total Unfactored Load (with concrete self-weight)=




Overview & Recommendation

DX-Cooling & Gas Heating to GCHP

Costof (6) RTU| $476,269 | |
Well Cost (Grout + Pipe + Drilling )]  $8,104 $567,305

Distribution Piping Zone (2) Pipes per Zone $1,990 $13,933

B
o

w
w

Energy Statistics
S
—  CodingTowel | 50000 EX. Heatin = 16 kBtu/ sf year
 Numberofweld 70 [ | 3 Y 2
 NumberofZoned 10 | | 5 Ex. Cooling = 22 kBtul sfyear
3 Ex. Total — 38 kBtu/ sf vear
[ Costofaompwel] | sessss g, s UK H/ary
papad | 18 | :
10 = GCHP Heating = 4 kBtu/ sf year
$ Savings = $35.321 : o GCHP-Cooling =14 kBtu/ sf.year
0 - | GCHP Total = 18 kBtu/ sf year
Conventional DX Gas = $1.33/s.f. =XISHNE >avines

GCHP = $0.84/s.1. Savings = 20 kBtu/ sf year
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