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ANALYSIS [: INTEGRATED PROJECT DELIVERY

. ANALYSIS [I: MECHANICAL SYSTEM EFFICIENCY

ANALYSIS I1I: PHOTOVOLTAIC ARRAY ANALYSIS

FINAL CONCLUSIONS AND RECOMMENDATIONS

PROJECT BACKGROUND

PROJECT TITLE: RYDAL PARK CCRC MEDICAL CENTER

FUNCTION: FACILITY FOR THE MEMORY IMPAIRED

LOCATION: RYDAL PARK, JENKINTOWN, PA

PROJECT COST: $26,590,000

CONSTRUCTION DURATION: NOV 2009 — MAY 2011

BUILDING SIZE: 142,862 SF / 5 STORIES (2 PARKING / 3 LIVING)

DESIGN-BID-BUILD &
NEGOTIATED GMP

PROJECT DELIVERY METHOD:

7 Buoing
& FOOTPRINT
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II. ANALYSIS [: INTEGRATED PROJECT DELIVERY
[1I. ANALYSIS II: MECHANICAL SYSTEM EFFICIENCY
IV. ANALYSIS I1I: PHOTOVOLTAIC ARRAY ANALYSIS

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

PROJECT TEAM

OWNER: PRESBY'S INSPIRED LIFE
ARCHITECT: STEWART & CONNERS ARCHITECTS

CONSTRUCTION MANAGER: WHITING- TURNER

DEVELOPER: GREENBRIER DEVELOPMENT

STRUCTURAL ENGINEER: WK DICKSON & CO.

MEP ENGINEER: MOORE ENIGNEERING CO.

s Communication Line

— ot Line
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OVERVIEW OF ANALYSIS

ANALYSIS [: INTEGRATED PROJECT DELIVERY
CRITICAL INDUSTRY ISSUE / MAE
+  PINPOINT ELEMENTS OF SUCCESS TO GUIDE FUTURE PROJECTS

ANALYSIS [1: HVAC SYSTEM ENERGY EFFICIENCY
« MECHANICAL BREADTH
DECREASE ENERGY CONSUMPTION WITH AN ALT. HVAC SYSTEM

ANALYSIS [11: PHOTOVOLTAIC PANEL FEASIBILITY
+  STRUCTURAL BREADTH / MAE
+  DETERMINE APPROPRIATENESS WITH A LIFE CYCLE COST
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INTRODUCTION AND BACKGROUND

PACE FALL 2009: PARTICIPANT, “A SUCCESSFUL DESIGN-BUILD
PROJECT?”

OWNER, ARCHITECT, CONTRACTOR PROJECT TEAM:

o DISCONNECTED, LACKING COLLABORATION
o FRAGMENTIZED PRECONSTRUCTION PERIOD

RESEARCH GOAL (CRITICAL INDUSTRY ISSUE)

o PINPOINT SUCCESSFUL ELEMENTS WITHIN THE INTEGRATED PROJECT
DELIVERY MODEL

e OUTLINE IPD CHARACTERISTICS FOR IMPROVING EFFICIENCY WITHIN
THE RYDAL PARK OAC PROJECT TEAM

e IMPROVE EFFICIENCY WITHIN THE CM INDUSTRY

Construction & Non-Farm Labor Productivity Index (1964-2003)
250.00%

200.00%

w96y 1968 1972 1976 1980 1983 1988 1992 1996 2000
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I.  INTRODUCTION

[1I. ANALYSIS [I: MECHANICAL SYSTEM EFFICIENCY
IV. ANALYSIS I1I: PHOTOVOLTAIC ARRAY ANALYSIS

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

INTEGRATED PROJECT DELIVERY

DEFINING ELEMENTS:
EARLY INVOLVEMENT OF KEY PARTICIPANTS
o SHARED RISK / REWARD THROUGH MULTI-PARTY CONTRACTING
o COLLABORATIVE DECISION MAKING
e LIABILITY WAIVERS / INDEMNIFICATION

TRADITIONAL VS. IPD
. REALLOCATION OF UPFRONT EFFORTS
. LINEAR DESIGN PROCESS VS. RADIAL INPUTS
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I INTRODUCTION

[1I. ANALYSIS [I: MECHANICAL SYSTEM EFFICIENCY
IV. ANALYSIS I1I: PHOTOVOLTAIC ARRAY ANALYSIS

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

AIA'S CONTRACT LANGUAGE

AIAS 195 FAMILY OF DOCUMENTS

3 NO SIGNIFICANT DIFFERENCES TO AIA CM @ RISK CONTRACT

TOM KRAJEWSKI, DPR PROJECT EXECUTIVE:

“I CALL THESE AIA 195 DOCUMENTS CM (@ RISK) WITH A HUG. THE
CONTRACTOR BECOMES THE HOOK TO KEEP THE DESIGN WITHIN
THE GMP. THE GENERAL CONDITIONS ARE SUPPOSED TO BIND
EVERYONE BUT THE LANGUAGE STILL ALLOWS PEOPLE TO POINT
FINGERS AT OTHER PARTIES.”

Construction Inc.
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PRESENTATION OUTLINE:

1. INTRODUCTION

[1I. ANALYSIS [I: MECHANICAL SYSTEM EFFICIENCY
IV. ANALYSIS I1I: PHOTOVOLTAIC ARRAY ANALYSIS

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

CASE STUDIES

FIVE CASE STUDIES ANALYZED (2005-2009):
. AUTODESK INC. SOLUTIONS HEADQUARTERS
. SUTTER HEALTH FAIRFIELD MEDICAL OFFICE BUILDING
. ST. CLARE HEALTH CENTER
. ENCIRCLE HEALTH AMBULATORY CARE CENTER
. CARDINAL GLENNON CHILDREN'S HOSPITAL

CASE STUDIES WERE EXPLORED FOR:
. LESSONS LEARNED
. ELEMENTS OF SUCCESS

Autodesk Inc. Sutter Health  St. Clare Cardinal
Projectinfo  Headquarters Med Office Health Cent Encircle Glennon
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I. INTRODUCTION

[1I. ANALYSIS [I: MECHANICAL SYSTEM EFFICIENCY
IV. ANALYSIS I1I: PHOTOVOLTAIC ARRAY ANALYSIS

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

OAC PROJECT TEAM

AE 572: PROJECT DELIVERY AND CONTRACT STRATEGIES

. PINPOINTED CRITICAL PROJECT SUCCESS FACTORS

. DESIGN BUILD EXTREMELY VIABLE OPTION
OWNER (PRESBY'S INSPIRED LIFE):

. LACKING EXPERIENCE, LOOKING TO IMPROVE
ARCHITECT (STEWART-CONNERS):

. YOUNG COMPANY, SPECIALIZING IN LODGING
CONSTRUCTION MANAGER (WHITING-TURNER):

. EXPERIENCED, WELL ESTABLISHED IN SE PENNSYLVANIA
DEVELOPER (GREENBRIER):

. EXPERIENCE, SPECIALIZES IN CCRC'S, LOCATED IN TEXAS

Promote Early

Procurement
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PRECONSTRUCTION TIMELINE

PRESHY S T By
ICPIR e .
l T\bl ::l }\}: I-) l ‘- [_} 50%00 100%CD's Add 283
e 1| Y D, K JEE gy yomysy Byt Gver
T b \)-. l v -\.I'gf\—{f\]\- Lt T 1L - TIMELINE DEVELOPED AFTER A PROJECT MANAGER INTERVIEW ’ Fetj? reraneiin:| | oo
MEDICAL CENTER ADDITION e = (CHIP CINAMELLA) AND REVIEWING PRECON DOCUMENTS =T & ‘
35% 50 Dwgs on i Add2 &3
PRESENTATION OUTLINE: gromasos orame | | it ol
Ramps up Estimate Bid Period

INEFFICIENT ELEMENTS:
e ICM HIRED APRIL 2008, NOT UTILIZED FOR 7 MONTHS l

I. INTRODUCTION

2009:
- LOCATIONS OF THE ARCHITECT AND DEVELOPER
+ OWNER PLACED PROJECT OUT TO BID 9 MONTHS AFTER CM WAS ALREADY Addendum
AWARDED CONTRACT Ovnerbepns || oo project ANeiit
T ANATYETS 1T MECEANTEAL ST FETIeieney + IMPROPERLY UTILIZED “VALUE ENGINEERING’ SESSION BEGINS tcincedrmnd || opeenced Bid period
: - VIEC < «  JANUARY-OCTOBER 2009: PROJECT HANGING ON 1.5% OF TOTAL ESTIMATE istesticiudll | Biiiptos!
Add. 1
IV. ANALYSIS I1I: PHOTOVOLTAIC ARRAY ANALYSIS E:““"‘\:
anges to
Over 400
V. FINAL CONCLUSIONS AND RECOMMENDATIONS
ARCHITECTURAL ENGINEERING SPRING 2010 ~ SENIOR THESIS 9 MATTHEW DABROWSKI ~ CONSTRUCTION MANAGEMENT FIGURE: PRECON TIMELINE JAN — JULY 2009
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[1I. ANALYSIS [I: MECHANICAL SYSTEM EFFICIENCY
IV. ANALYSIS I1I: PHOTOVOLTAIC ARRAY ANALYSIS

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

[PD STRATEGIES OUTLINE

12 KEY ELEMENTS:

1. OWNER INVOLVEMENT: DETERMINE LEVEL AND ADHERE

2. BUDGET ESTIMATE: DETERMINE IF PROJECT IS FEASIBLE
3. CORE TEAM: ESTABLISH EARLY, UTILIZE ALL PARTIES
4. CONTRACTING: INDEMNIFICATION, “NO-SUE" AND RELATIONAL

5. PROJECT TEAM NORMS: TRANSPARENT / COOPERATIVE MGMT

6.100% OPEN BOOKS: ALL PARTIES DEVELOP GMP, NEW FEE
STRUCTURES REQUIRED, POTENTIAL TO CREATE INDUSTRY STANDARD

7. BIM EXECUTION: UTILIZED NEW AND EFFECTIVE TECHNOLOGY

12 KEY ELEMENTS:

8. & 9. DESIGNER / CM ROLES (DIFFERENT DURING DESIGN &
CONSTR. PHASES): OUTLINE PROFESSIONAL BOUNDARIES

10. MEETINGS: WEEKLY FACE-TO-FACE COLLABORATIVE DISCUSSIONS

11. DRAWINGS AND SPECIFICATIONS: MANAGE RELEASES OF
ADDENDA MATERIAL PROPERLY, DON'T HIND INFO FROM SUBS

12. CLOSEOUT: ALL PARTIES ON EXCELLENT BUSINESS TERMS BY END OF
PROJECT, OWNER CONFIDENT WITH IPD
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I INTRODUCTION

II.  ANALYSIS [: INTEGRATED PROJECT DELIVERY

IV. ANALYSIS I1I: PHOTOVOLTAIC ARRAY ANALYSIS

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

INTRODUCTION AND
RESEARCH GOAL

RESEARCH GOAL (MECHANICAL BREADTH):

MODEL BUILDING WITH ENERGY 10 SOFTWARE

ANALYZE THE MEDICAL FACILITY'S HEATING AND COOLING EFFICIENCY
REDUCE ELECTRICITY CONSUMPTION

INDENTIFY AN ALTERNATE HVAC SYSTEM FOR HEATING AND COOLING

Version 1.8

ENERGY-10"

A Powerful Energy Simulation Tool
\for Buildings and Homes

Incorporating
Weathermaker
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1. INTRODUCTION

II.  ANALYSIS [: INTEGRATED PROJECT DELIVERY

IV. ANALYSIS I1I: PHOTOVOLTAIC ARRAY ANALYSIS

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

RESEARCH PROCESS

BUILDING MODELED IN ENERGY 10

AMANA PTAC

ORIGINAL FOUR-PIPE, AIR-WATER SYSTEM BEST APPROXIMATED BY FIXED
COP WITH HEAT PUMP

SEVERAL HVAC SYSTEMS ANALYZE

PACKAGED TERMINAL AIR CONDITIONER PINPOINTED

OCCUPANCY SENSORS

-
INTEGRATE PROPERTY MANAGEMENT DIgISma:i R —
SOFTWARE W/ ENERGY MANAGEMENT QI

REMOTE MAINTENANCE ALERTS
IMPROVE PTAC EFFICIENTCY BY 35%

ENERGY MANAGEMENT
1 PTAC PERFORMANCE

[s]
I e A |
L]

FIGURE: RESULTS / AMANA PTAC

W
“na

5
231020
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II.  ANALYSIS [: INTEGRATED PROJECT DELIVERY

IV. ANALYSIS I1I: PHOTOVOLTAIC ARRAY ANALYSIS

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

RESEARCH PROCESS

ALTERNATE MECHANICAL SYSTEM:

. PACKAGED TERMINAL AIR CONDITIONER (PTAC) WITH
AN AIR-AIR HEAT PUMP AND ER BACKUP

DEPARTMENT OF ENERGY REPORT (RELEASED 2002):
LISTED PTAC “AS ONE OF THE MOST PROMISING
OPPORTUNITIES FOR TECHNOLOGY AS A SMALLER HVAC

UNIT"
. ENERGY SAVINGS POTENTIAL: 33%
. SIMPLE PAYBACK: 2.6 YEARS

Second Scenario:
PTAC with Air/Air HP
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FIGURE: HVAC ENERGY USAGE




RESEARCH RESULTS

Original HVAC System
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MEDICAL CEN ,"\ i LR CE ‘ Energy Savings Breakdown
MEDICAL CENTER ADDITION el ENERGY REDUCTION RESULTS:

PRESENTATION OUTLINE: FOUR SCENARIOS GENERATED
. SECOND SCENARIO BEST OUTCOME

I. INTRODUCTION . ENERGY REDUCED BY 16.6%

II. ANALYSIS [: INTEGRATED PROJECT DELIVERY
SCHEDULE IMPACTS

. REMOVE CRITICAL ACTIVITY: DUCTWORK (22 DAYS PER FLOOR)
o REDUCE INSTALLATION COMPLEXITY
° ELIMINATE EQUIPMENT PROCUREMENT

IV. ANALYSIS I1I: PHOTOVOLTAIC ARRAY ANALYSIS

NAZINEN

V. FINAL CONCLUSIONS AND RECOMMENDATIONS
+ 50 YEAR SAVINGS APPROXIMATELY AROUND $3 MILLION

ARCHITECTURAL ENGINEERING SPRING 2010 — SENIOR THESIS 14 MATTHEW DABROWSKI — CONSTRUCTION MANAGEMENT FIGURE: ENERGY / COST SAVINGS
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1. INTRODUCTION

II.  ANALYSIS [: INTEGRATED PROJECT DELIVERY

[1I. ANALYSIS II: MECHANICAL SYSTEM EFFICIENCY

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

INTRODUCTION

WHY THIS PROJECT:
o NEW LEED V3.0 STANDARDS
o OFFSET RISING ELECTRICITY COSTS
o 100% OPEN UNOBSTRUCTED ROOF

RESEARCH GOAL (STRUCTURAL BREADTH):
o PERFORM A PHOTOVOLTAIC FEASIBILITY
o DETERMINE THE APPROPRIATE SYSTEM SIZE
o ESTABLISH SUPPORT REQUIREMENTS
o EXAMINE ASSOCIATED LIFE CYCLE COSTS
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FIGURE: SKETCH-UP SOLAR MODEL
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PRESENTATION OUTLINE:

1. INTRODUCTION

II.  ANALYSIS [: INTEGRATED PROJECT DELIVERY

[1I. ANALYSIS II: MECHANICAL SYSTEM EFFICIENCY

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

TARGETING A BUILDING ELEMENT

BUILDING POWER:
o PANELBOARDS SUMMED: 1200W (.8 PF)
. WOULD REQUIRE 5,700 16FT? SOLAR PANELS

BUILDING ELEMENT:
e TWO-STORY PARKING DECK
o 156 TWO LAMP FLUORESCENT LUMINAIRES
o 5.25% OF TOTAL BUILDING LOAD (MAX PEAK LOAD)

STARTING POINT:
e ESTABLISH PERTINENT LOCATION INFORMATION

Station Identification AC Energy Generated
state: _|pennsylvania |
Latitude:  [sosa'n |
[Elevation:  Jom |
PV System Specifications
0 kw

g 48.5 kW
Fixed Tilt
Philadelp lity Costs

Cost of Electricity:

DC to AC Derate Factor:
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PRESENTATION OUTLINE:

I INTRODUCTION

II.  ANALYSIS [: INTEGRATED PROJECT DELIVERY

[1I. ANALYSIS II: MECHANICAL SYSTEM EFFICIENCY

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

SIZING THE SYSTEM

KYOCERA SOLAR FIVE STEP PROCESS INVOLVES:
. DETERMINE SUN HOURS (4.5)
. CALCULATE ENERGY LOAD OF PARKING DECKS(138 kWH)
. NUMBER OF MODULES REQUIRED (300)

FINAL SYSTEM SIZE:
. 300 MODULE SYSTEM IN PHILADELPHIA: 63KW.

DETERMINING SHADING LAYOUT:
o SIX 50 MODULE ARRAYS
e PARAPET WALL, STAIRWELLS, OTHER SUPPORT STRUCTURES

Winter So'

Solar Isolation Zone Map
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FIGURE: LAYOUT CONFIGURATION




Load Combination Variable (psf) Front Leg Load Combinations (psf)

SUPPORTING THE PV MODULES

l\\l 11\1 D

: Dead Load: 495  Assumed Wind Load Wind Load
poRTTY| I\\ L, \l [ \{\]\ kS . . Snowload: 25 . Case c:::s
| . 3 - 5 o H !
B 4 O = [ MaxloadResulsps) |
MEDICAL CENTER ADDITIO! e UNIRAC: VARIOUS MOUNTING SOLUTIONS hemaiohi T Load Case 2 (downforce): ; 45,08
PRESENTATION OUTLINE: «  LARGE ARRAY MOUNTING SYSTEM SELECTED & ot e e e ";‘:";‘6 Load Case 3 (downforce): 92 54.31
«  ADJUSTABLE TILT ANGLE : = Max Downforcs: 92 5431
I. INTRODUCTION : Rearleg: | 5321 2548 3
. SUPPORTED BY ALUMINUM WIDE FLANGE |Nax[ﬁb‘.’-o| te): 21| Load Case 4 (uplift): 16 -6.05
I1. ANALYSIS [: INTEGRATED PROJECT DELIVERY
INFORMATION RECEIVED AFTER CONTACTING: Load Combination Factors
[1I. ANALYSIS II: MECHANICAL SYSTEM EFFICIENCY . CUSTOM QUOTATION PROVIDING COST PER WATT Wind Load Wind Load
Case A Case B

. ENGINEERING REPORT DETERMINED MAX LOAD (PSF) = Load Case 1 (downforce): 2 2
Load Case 1 (downforce):
) |
V. FINAL CONCLUSIONS AND RECOMMENDATIONS o

Load Case 2 (downforce): i 275

Load Case 2 (downforce):
Load Case 3 (downforce): 53, 4113

Load Case 3 (downforce):
Load Case 4 (uplift):

Max Downforce: - 4113

Load Case 4 (upli -19, -20.48

ARCHITECTURAL ENGINEERING SPRING 2010 — SENIOR THESIS 18 MATTHEW DABROWSKI —~ CONSTRUCTION MANAGEMENT FIGURE: SUPPORT STRUCTURE / LOAD COMB
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1. INTRODUCTION

II.  ANALYSIS [: INTEGRATED PROJECT DELIVERY

[1I. ANALYSIS II: MECHANICAL SYSTEM EFFICIENCY

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

STRUCTURAL LOADING CHECK

DETERMINING LOAD COMBINATION:
e ASCE 7-05 LOAD COMBINATION
o MAX DEFLECTION: ROOF MEMBERS
NOT SUPPORTING A PLASTER CEILING Dead Load:

Load Resistance Factor Design

Load Combination Utilized:
(1.2*D) + (1.6% Lygge OF S|)

Allowable Deflection: 1/ 180

PHOTOVOLTAIC ARRAY LAYOUT OVERLAID ONTO THE
STRUCTURAL ROOF DRAWING

ARCHITECTURAL ENGINEERING SPRING 2010 — SENIOR THESIS
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FIGURE:

LAYOUT OVERLAID ON STRUCTURAL
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PRESENTATION OUTLINE:

1. INTRODUCTION

II. ANALYSIS [: INTEGRATED PRO]ECT DELIVERY

[1I. ANALYSIS II: MECHANICAL SYSTEM EFFICIENCY

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

STRUCTURAL LOADING CHECK

TARGETED STRUCTURAL ELEMENTS:
. STRENGTH CHECKED (DIRECT LOADING)
. DEFLECTION CHECKED (SOLVING FOR MOMENT OF INERTIA, Iy)
SAMPLE CALCULATION:
Deflectiony,y  (5)(w)()*/(384)(E) L/180

I,  (5*w*(*) /(384*29,000,000psi* Dy,y)

Beamn 1 {W12xdt ft Span
Trits Width 1: 5h
Tribwidth2: 11167 &

4
Wi2xi4

Step 1: Without PV Array Loading
Load: 1396.292 pif <3540 (OK)
Deflection: 0538 in  <1.4{0K)

Step 2: With PV Amray Loading
New Joist Wr:  13.659

Load: 7
Deflection: 1.850 in

- Upsize for both Defiection and Loading

Step 3: Solving Backwards for i,
Solve Iy: 269.545 In.*

Stepd: Looking Up Economical Beams
Widx3: 91 int
W16x26 301 in* <. Use this Beam

StepS:  Resize Beam 110 (W16x26) 20.5 ft Span
2740.316 pif € 3005 (OK)
Deflection: 1247 in ERA{OK)

ARCHITECTURAL ENGINEERING SPRING 2010 — SENIOR THESIS
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FIGURE: TARGETED STRUCTURAL ELEMENTS




LIFE CYCLE COST FEASIBILITY

INSBIRED

—RypaL Dk RSN
MEDICAL CENTER ADDITION % e TWO FINANCING SCENARIOS ANALYZED:

PRESENTATION OUTLINE: + 0% BORROWED
(- 100% BORROWED (EMBEDDED INTO GMP) ]
I. INTRODUCTION

II.  ANALYSIS [: INTEGRATED PROJECT DELIVERY EXPENSES: $100,000.00 -
T T e LT 0 : : . TOTAL COST $545,000 5000 ————
. ANALYSIS [I: MECHANICAL SYSTEM EFFICIENCY . LOAN VALUE OF $131,00 8 19 20 21 22 23 24 25

POTENTIAL SAVINGS:
e APPROXIMATELY $38,000 UTILITY SAVINGS PER YEAR

V. FINAL CONCLUSIONS AND RECOMMENDATIONS

21 MATTHEW DABROWSKI — CONSTRUCTION MANAGEMENT FIGURE: REBATE & LOAN CALCULATOR
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PRESENTATION OUTLINE:

1. INTRODUCTION

INSBIRED

II.  ANALYSIS [: INTEGRATED PROJECT DELIVERY
[1I. ANALYSIS II: MECHANICAL SYSTEM EFFICIENCY

IV. ANALYSIS I1I: PHOTOVOLTAIC ARRAY ANALYSIS

FINAL CONCLUSIONS AND
LESSONS LEARNED

INTEGRATED PROJECT DELIVERY
»  NEW DELIVERY STYLE NEEDED FOR THE NEXT CENTURY
o ASSISTED TARGETING THE RYDAL PARK INEFFICIENCIES

MECHANICAL SYSTEM EFFICIENCY
. PTAC SYSTEMS POTENTIALLY REDUCE ENERGY BY 16.6%
+ MANY BENEFICIAL COST AND SCHEDULE IMPACTS

PHOTOVOLTAIC ARRAY FEASIBILITY
. ENERGY EQUIVALENCE FOR 156 LUMINAIRES
. POTENTIAL PAYBACK UNDER FIVE YEARS

DigiSmart ,'"—'i f

ENERGY MANAG‘EMENT
' PTAC PERFORMANCE

S -
=, A44BRE.
Ty,
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FIGURE: VARIOUS ANALYSIS IMAGES
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