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What's the Difference

Electric solutions lower site
energy

Electric solutions allow for more
sources of heat exchange

Electric solutions allow for direct
tie-into renewable sources

Electric solutions eliminate on-
site sources of combustion

Electric solutions can eliminate
heating plants

Electric solutions can reduce or
eliminate site natural gas piping
and associated long term
maintenance

R University Design & Master Plan
L *??;;-;&LEED Platinum + Net Zero Energy Goals

4 N | gy .
SRl S RN Mithun
R et Bruce Damonte
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Example - Air Source Heat
Pump

New Classroom Building

Budget: Package Gas Rooftops

Solution: Heat Pumps with Radiant Heated and
Cooled Slabs and Natural Ventilation

Result: 65% reduction in heating energy, 80-90%

heating reduction during simultaneous heating and

cooling

More than doubled free area for installed
photovoltaic generation

White Hill Middle School Masterplan and Design of
Multi-Use and Classroom Buildings

WRNS Studio

Michael David Rose
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Example - Office Building

Energy Impact

« All electric heating / cooling iy End Use Pmﬁleﬁmgem

Ext Lights 0%

« Average High Tech Office
 Reduced Energy: 15%

 Reduced Heating: 62%

Rejection
* Increases PV Area: 20%+ o
Pumps
0% e e v Tacar e
Commercial Office Building Example 3 — pT U A
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Heating  Cooling  Rejection Fans Purmps Lighting Plugs Servery  Ext Lights DHW Garage 7P\faa’16h——g Architecture
Fqulprrrn Fans

Dayid Wakely Photography

B Matural Gas Bodler - EUl of 41.1 H Heat Pump - EUl of 34 8



Bay Meadows Office and Retail

Example - Office Building ‘ J LEED Gold Gosl

HOK

Bruce Damonte

Financials - ZNE

* No First Cost Increase

* Energy Cost Slight Increase Prior to Renewables

Annual Cost

A0, 000,00

5340,901.00

S350,000,00 5326,322.00

S300, 000,00
5250,000.00
S200,000.00
5150,000,00
100,004,000

5500, 000, 00

5

Boller Heat Pump

PV Required:
* Assuming 1,250 kWh per installed kW

* 816 kW vs. 963 kW T e G NI
' "'!I||||||IIIIIIIIII||H -H,;_ L1

« PV Cost Savings = $514,500 (@$3.50/Watt)

 Add in Heat Recovery and ROl = 0 years
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Example - Food Service

Electrification of Cooking

« Starting Point:

* Average Food Service Facilities EUlI 250-400
« For a typical 20,000 ftA2 food service facility:
* 1,900,000 kWh (averaged at EUI = 325)

1,520 kW (@1,250 kWh per installed kW)

___— Miscellaneous, 18

Refrigeration, 65

HVAC, 81

Food Prep, 98

Hot Water, 41




Example - Food Service EUI233.8 i

Lights / 7% :
Electrification of Cooking 6% | HE?;%""Q
- Cooaling
« Reduce from EUIl = 325 to EUIl = 233 through - 6%
electrification and induction: ~Pumps
4% Fans
i 7%
« For a typical 20,000 ft~2 food service facility: E;&g:gm -
7% _Ext Light
* 1,365 kWh (averaged at EUIl = 233) \"‘ o
* 1,092 kW (@1,250 kWh per installed kW) itchen O/

DHW
e 28% reduction in PV

« $1,498,000 PV Cost Savings

Chatham Commons / LEED PIg
+ Net Zero Energy Goa
"= Mithun
== Phil Pave




Table 5C  Recommended Rates of Radiant Heat Gain from Hooded Gas Appliances During Idle (Ready-to-Cook) Conditions

° Energy Rate. Btu'h Rate of Heat Gain, Bru/h
Example - Food Service
Appliance Rated Standby Sensible Radiant F, Factor F,
Broiler: batch* 95,000 69,200 2,100 0.73 0.12
Broiler: chain (conveyor) 132,000 96,700 13,200 0.73 0.14
N e X t S t e p s Broiler: overfired (upright)* 1000, 004 R7,900 2,500 0.88 0.03
Broiler: underfired 3 fi 96,000 73,900 G000 0.77 0.12
Fryer: doughnut 44,000 12,400 2,900 0.28 0.23
Fryer: open deep-fat, 1 vat B0,000 4,700 1,100 0.06 0.23
Fryer: pressure B0,000 9,000 B0 01l .09
Griddle: double sided 3 fi (clamshell down)* 108,200 £,000 1,800 0.07 0.23
. . Griddle: double sided 3 ft (clamshell up)* 108,200 14,700 4,500 014 033
° | f ‘t G t h A S H R A E F d ‘t I C h ‘t 1 8 Griddle: flat 3 fi 90,000 20,400 3.700 023 018
n O r m a I O n a e r I n g I u n a m e n a S a p e r Oven: combi: combi-mode® 75,700 6,000 400 0.08 0.07
g ombi: convection mode 75,700 5,800 1,000 0.08 017
onvection full-size 44,000 11,900 1,000 0.27 008
onveyor (pizza) 170,000 68,300 7,800 0.4 01l
M M M 105,000 20,500 3,500 0.2 0.17
« Food Service Coordination ki g foso0 a0 hon
Table SE  Recommended Rates of Radiant and Cunvel:rtiwyl-leat Gair{ from Warewashing Equipment During Idle (Standby) or ::::::r.f;“:ap offfoven ont ggm 2?:23 z‘nnﬁ g; 2_2?
B Range top: 3 burners on/oven off 120,000 60,100 7,100 0s 012
Rate of Heat Gain, Biwh Range top: 6 burners on/oven off 120,000 120,800 11,500 1.01 0.1
- Range top: 6 burners on/oven on 145,000 122,900 13,600 085 011
Energy Rate, Biu/h Unhseded Hesded Range: wak* 99,000 7,400 5,200 0.88 0.06
Standby/  Sensible  Sensible Sensible  Usage  Radiation ~ Rethermalizer® 90,000 23.300 11.500 0.26 049
Applianee Rated  Washing  Radiant Convective Latent  Total Radiant  Factor F, Factor F,  Rice cooker® 35,000 500 300 0.0l 0.6
= = - Salamander* 35,000 33,300 5,300 0.95 016
Duilﬁi\:-;gai:;]{ron\-cyar type, chemical 46,800 5T00/43,600 0 4450 13440 17940 1] 0.36 0 Steam kettle: latge (60 gal) simmer lid down® 145,000 5.400 0 0.04 0
Dishwasher (conveyor type, hot-water 46,800  STOO/N/A i 4750 16070 21720 0 NIA 0 Steam kettle: small (10 gal) simmer Lid down® 52,000 3,300 300 0.06 0.09
sanitizing) standby Steam kettle: small (40 gal) simmer lid down 100,000 4,300 o .04 0
Dishwasher (door-type, chemical 18,400 1200/13,300 0 1980 2790 4770 0 0.26 0 Steamer: compartment: atmoespheric * 26,000 ®,300 o 0.32 0
_sanitizing) washi Tilting skillet/braising pan 104,000 10,400 400 0.1 0.04
Dishwasher (door-type, hot-water 18,400 1200:/13,300 0 1980 2790 4770 1] 0.26 0
sanitizing) washi Sanrce: Swierczyna ct al. (2008, 2009).
ishwasher® or i 3 5 5
DI?;:::RI m{;[{‘iﬂ:}"q“;ﬁﬁp‘ e v 280 e 30 0 033 000 Table 5B Recommended Rates of Radiant Heat Gain from Hooded Electric Appliances
Dishwasher” {under-counter type, hot- 26,600 1700/19,700 500 1040 3010 4850 800 0.27 034 During Idle (Ready-to-Cook) Conditions
water sanitizing) standby
Booster heater” 130,000 0 500 0 0 0 500 0 N/A Energy Rate, Btu/h Rate of Heat Gain, Btu/h
Note: Heat load valucs are prorated for 30% washing and 70% standby.  Source: Swicrezyna ct al. (2008, 2009).
Appliance Rated Standby Sensible Radiant Usage Factor F, Radiation Factor F,
Broiler: underfired 3 ft 36,900 30,900 10,800 0.584 0.35
Cheesemelter® 12,300 11,900 4,600 047 039
Fryer: kettle G900 1800 500 0.02 0.28
Fryer: open deep-fat, 1-vat 47,800 2,800 1,000 0.06 0.36
Fryer: pressure 46,100 2,700 500 0.06 0.19
Griddle: double sided 3 fi (clamshell down)* 72,400 6,900 1,400 0.1 02
Griddle: double sided 3 ft (clamshell up)* 72,400 11,500 3,600 0.le 0.31
Griddle: flat 3 fi 58,400 11,500 4,500 02 0.39
Griddle-small 3 fi* 30,700 6,100 2,700 02 0.44
Induction coaktop® 71,700 0 0 o 0
Induction wok*® 11,900 0 0 o 0
Owven: combi: combi-mode® 56,000 5,500 R00 0.1 0.15
sen: combi: convection mode 56,000 5,500 1400 0.1 0.25
conveetion full-size 41,300 6,700 1,500 016 0.22
: convection half-size® 18.800 3,700 300 02 0.14
Pasta cooker® 75,100 2,500 0 011 0
Range top: top offfoven on® 16,600 4,000 1,000 0.24 0.25
Range top: 3 elements on‘oven off 51,200 15400 6,300 0.3 0.41
Range top: & elements on/oven off 51,200 33.200 13.900 0.65 042
Range top: 6 elements on/oven on 67,800 36,400 14,500 0.54 0.4
Range: hot-top 54,000 51,300 11,800 0.95 0.23
s Rotisserie® 37,900 13,800 4,500 036 0.33
4 | ARNEY T Salamander® 23,900 23,300 7.000 0.97 0.3
m Commons‘/ EEED Platinum + Net. Zero Energy Goa Steam kettle: large (60 gal) simmer lid down* 110,600 2,600 100 0.02 0.04
] Steam kettle: small (40 gal) simmer lid down® 73,700 1,800 300 0.02 017
B Steamer: compartment: atmospheric® 33400 15,300 200 046 0.01
Tilting skillet'braising pan 32,900 5300 o 0.16 o

Sowrce: Swicrczyna ct al. (2008, 2009).



Example - Food Service
Next Steps

 Modeling each specific end use by equipment

404t praad

° KitC h en an d M enu C h a rrette Ricef;oker Mixer gjicor Induction Grso;ved Griddle

0% o Induction Griddle
3%

Food Processor

0% -
Energy Energy Energy
Item Standard Practice Use/PV Efficient Practice Use/PV Radical Energy Reduction Use/PV
Cost Cost Cost Cold Shelf
Walk in Al_r{noled c?mp_oressor e A T Waf.e!'-oc_mled mmpll'essars usllng ge.n'r.hermal loop 1%
et with heat rejection to penthermalleog and air side economizer, Refrigeration heat Soda/lce D
atmosphere or indoors recovery to domestic hot water system oda/lce Lespenser Induction Range
TMA Typical design is outdear Current design is indoor water Heat recovery can be added to refrigeration 0% \ B%
air cooled cooled remote refrigeration system Cash Register
Standard Energy Star : Can food service be done in such a manner to 0% Hetaed Shelf
U/C Refrigerator Equiprment Super-insulated refrigerators Iimitthe reed o DI refigerator 2% 3-deck ovenfproofer
- J/C Hot Cabinet 3%
Super-Insulated does not provide any
. Undercounter Refrigeration can be eliminated. 1%
THIA Energy star will be substantial savings due to the typlcal This will ire additional lab ith trios to th Fryer
provided operation of the unit 5 Wit requiire accitianal labar with ips to the Coffee Brewer 19
main cold storage room.
{Opening/Closing Door, etc. 19
Wate i Su I te dish h ith heat
Dish Machine _a r conserving Super low water use dishwasher periow water use washer w ea
dishwasher recavery
THIA Super low unit will be specified UniFs in the_slze proposed for this project are not
available with heat recovery,
ot ol i Can this equipment be utilizied to only provide
Display Oven vide warm mesls onhy twice a da one hot meal a day? |s a display oven required
B 4 b for a super efficeint food service facility
Owner/Operator decision on
TMA quantity of hot meals served per day High speed convection microwave oven could be
- factor pre heat time/operational areplacement. Owner/Operator decision
training

Is ice dispensing really required or can beverages
be kept cold in the basement or refrigerators and
only brought out just in time for meals? Can

Soda/|ce Dispenser there be other drinks provided that do not
require a sada machine? |Is soda what a healthy
campus should be serving as schools are pulling
soda machines out of their cafeterias?

TMA Energy Star rated unit Eliminate, Owner/Operator decision



Example - Food Service

Results

KITEHEN]EXHAUST/ [KITCHENIREERIGERATION
MAKEUR AIRSVSEM QNMERESOR

w1 1111 1
\

« EUI of approximately 98

l CIEWASTER

S B Ed F'
« For a typical 20,000 ft~2 food service facility: @buﬁ , S e

|
CO-GEN OUTSIDE
(WASTE HEAT)

« 570 kWh (averaged at EUIl = 98) il

GEO[THIE!
[HEATIRUMP)

« 456 kW (@1,250 kWh per installed kW)
 70% reduction in PV
« $3,724,000 PV Cost Savings

e ROI = Instant

| Chatha Corgmons' ‘\
‘ +#Net Zero EnergyiGoalsy
Mith
Bruce Damonte




Questions.

FRONT COVER

270 Brannan / LEED Platinum
Pfau Long Architecture

David Wakely Photography

BACK COVER

Desert Rain / Living Building, Net Zero Energy + Water
Whole Water Systems, LLC

Chandler Photography



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15

