
-

-

-

---

SCR
Catalyst

HX-1

Synthesis: Engineering for Architecture

Scale

Date

Drawn By

Team Number

GROWING POWER

VERTICAL FARM

5500 W. Silver Spring Dr.
Milwaukee, WI 53218

 1/8" = 1'-0"

2
/1

1
/2

0
1
5
 6

:4
2
:1

3
 A

M

M101

Basement
Mechanical Plan

SYN

2-11-2015

09-2015

 1/8" = 1'-0"
1

Basement HVAC Piping

2
Mechanical Room

MPH5150
Callout
Absorption Chiller

MPH5150
Callout
Liquid/Gas Separator

MPH5150
Callout
Fuel/Gas Compressor

MPH5150
Callout
Refrigerated Gas Dryer

MPH5150
Callout
Microturbine

MPH5150
Callout
Water Storage Tank

MPH5150
Callout
Exhaust Gas Heat Exchanger

MPH5150
Callout
AHU-1

MPH5150
Callout
Condenser Water Pumps

MPH5150
Callout
Biogas Supply

MPH5150
Callout
Microturbine

MPH5150
Callout
Absorption Chiller

MPH5150
Callout
Water Storage Tank

MPH5150
Text Box
DRAWING NOTES1. PROVIDE BIOGAS PRETREATMENT EQUIPMENT UPSTREAM OF MICROTURBINE2. PROVIDE SCR AND OXIDATION CATALYSTS DOWNSTREAM OF MICROTURBINE3. WATER STORAGE TANK DESIGNED FOR A CAPACITY OF 4,500 GALLONS4.  2 HOUR FIRE RATED WALL ENCLOSURE OF MECHANICAL ROOM SPACES 5. DEDICATED FAN COIL UNIT SERVES ELECTRICAL ROOM

MPH5150
Callout
CO2 Gas Piping

MPH5150
Image
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1

Level 1 HVAC Ductwork

2
First Floor View

MPH5150
Text Box
DRAWING NOTES:1. 100% OUTDOOR AIR HANDLING UNIT SUPPLIES 4,500 CFM TO FIRST FLOOR 2. COMMON RELIEF AIR PLENUM3. PRESSURIZE SHIPPING/RECEIVING WITH RELIEF AIR FROM FIRST FLOOR SPACES 

MPH5150
Text Box
DRAWING NOTES:1. (22) 24" X 24" SUPPLY DIFFUSERS2. (5) VAV TERMINAL UNIT BOXES 
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Level 2 Ductwork

2
Second Floor

MPH5150
Callout
CHILLED BEAM (TYP)

MPH5150
Callout
CONDENSER WATER SUPPLY TO GREENHOUSE SHAFTS

MPH5150
Callout
CHILLED BEAM,

MPH5150
Text Box
DRAWING NOTES:1. CONDENSER WATER SUPPLY TO ALL CHILLED BEAMS2. AIR RETURNED TO COMMON CEILING PLENUM
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Level 2 Ductwork Copy 1

MPH5150
Callout
REHEAT COIL/DAMPER ASSEMBLY (TYP)

MPH5150
Callout
HOT WATER SUPPLY/RETURN

MPH5150
Line

MPH5150
Callout
PLENUM DIVIDER

MPH5150
Text Box
GATHERING 

MPH5150
Text Box
BREAK OUT SPACE 

MPH5150
Text Box
DRAWING NOTES:1. PLAN OF UNDERFLOOR PLENUM OF SECOND FLOOR 2.  PROVIDE REHEAT COIL AND DAMPER ASSEMBLY BETWEEN PRIMARY AND SECONDARY PLENUMS3.  PROVIDE PLENUM DAMPER BETWEEN BREAK-OUT SPACE AND CORRIDOR

MPH5150
Text Box
PRIMARY PLENUM

MPH5150
Text Box
SECONDARY PLENUM

MPH5150
Text Box
SECONDARY PLENUM

MPH5150
Text Box
SECOND FLOOR UNDERFLOOR PLENUM PLAN
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 3/16" = 1'-0"
1

Level 2 Copy 1

Typical Flush Glazing Mullion DetailCold Bridge Mullion Detail

Closed Greenhouse Cooling System

Heat Exchanger

Thermal Separator

Roof Drain System

Fin Tube Radiator

23'-4"

9'-0"

3'
-8

"
4'

-0
"

Lightweight Concrete
on Metal Decking

CMU Wall

Return Air Intake

Supply Air Vent

1 Hour Fire
Rated Glass

LumiGrow
Supplemental Grow
Lighting

Adjustable chain to
control individual light
fixtures mounting
height

Chain tied to steel
truss members

"

Size of structural bay for rest of building.
Also corresponds to width of exactly 2 modules

Width of 1 module
Floor Plan shows a potential aquaponic growing layout for the entire
greenhouse. Space has been designed as an open greenhouse for Growing
Power to determine how to use/demonstrate/educate.

250 Gallon Aquaponic Tank
Sloped Vertical
Aquaponic Growing
Technique

Horizontal Deep Water
Culture Aquaponics

Window into second
floor gathering area

Heat Exchanger Shafts

2" CMU Thermal Barrier
between Polycarbonate
and Radiator

Single Pane Clear
Polycarbonate for
Thermal Separation

Steel Truss: Two
Trusses per Module,
spaced the width of
the module

Braced Frame

25 mm Multiwall
Polycarbonate

Grow Light Mounting Detail and
Section

Construction Sequence:
1. Steel Erection
2. Metal Decking
3. Concrete Floor Slab
4. Polycarbonate and Mullion System
5. CMU Back Wall
6. CMU Heat Exchanger Shaft
7. Shade System
8. Horizontal Polycarbonate
9. Lighting Fixtures

Polycarbonate Panel Configuration

Exploded View

Thermal Curtain/Heat
Retention/Shade Curtain

Multiwall Polycarbonate
Glazing

Aluminum Shade Track
Mounted to top steel cord of
truss

Air Gap essential to creating
thermal barrier for heating

and cooling

Shade Section Detail Through Top Truss

Raised Floor

Cementous Fireproof Spray

Pour Stop

Concrete Slab 
on Metal Deck

Greenhouse  UFAD  System

6 Per Greenhouse

One Greenhouse Module

M105

2/11/15
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Downdraft Supply Downdraft Return

Updraft Supply Updraft Return

MBM5223
Callout
Cooling Coil

MBM5223
Callout
Air Intake Louver

MPH5150
Callout
AIR-TO-AIR HEAT EXHANGER

MPH5150
Callout
HEATING COIL

MPH5150
Callout
HEATING COIL

KJR5192
Text Box
DRAWING NOTES: 1. IF OUTDOOR AIR IS ABOVE 55F, SYSTEM OPERATES IN DOWNDRAFT MODE2. IF OUTDOOR AIR IS BELOW 55, DAMPERS AT BASE OF SUPPLY TOWERS OPEN, SYSTEM OPERATES IN UPDRAFT MODE3. WASTE HEAT FROM MICROTURBINE IS PROVIDED TO THE SOLAR CHIMNEY WHEN AIR IS RELIEVED IN DOWNDRAFT MODE4. AIR-TO-AIR HEAT EXCHANGER IS PROVIDED AT BOTTOM OF SOLAR CHIMNEY TO HELP RELIEVE AIR IN PASSIVE UPDRAFT MODE
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SRS5448
Text Box
Waterside Diagram

SRS5448
Text Box
M107

MPH5150
Snapshot

MPH5150
Text Box
DRAWING NOTES1. PRIMARY/SECONDARY DISTRIBUTION PUMPING FOR CONDENSER WATER SUPPLY2. BYPASS PROVIDED FOR ABSORPTION CHILLER AND CHILLED BEAMS TO INCREASE CONDENSER WATER TEMPERATURE
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Text Box
Airside Flow Diagram

SRS5448
Text Box
M108

MPH5150
Snapshot

MPH5150
Text Box
DRAWING NOTES:1. AIRFLOWS CALCULATED FOR EACH SPACE2. AHU-1 DESIGNED WITH ENERGY RECOVERY WHEEL3. FLOORS 2-4 SUPPLIED VIA NATURAL HVAC SYSTEM

MPH5150
Text Box
AIRSIDE FLOW DIAGRAM______________________________________
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MPH5150
Image

MPH5150
Text Box
Fire Suppression Riser___________________________________________________________________

MPH5150
Image

MPH5150
Text Box
Plumbing Riser______________________________________________________________________
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