THE MOST REVOLUTIONARY CONCEPT

FOR ENERGY RECOVERY FROM

REFRIGERATION SYSTEMS

Envirolce

'‘Smart Energy’ by PACE

Harness the power
you already paid for.

[BRRY] ice Arena Dehumidifiers

An efficient heat recovery system

designed to integrate the refrigeration
PAC E waste heat with HVAC systems for a

complete building heating/cooling

INDUSTRIAL With Pace, it's personal.”  energy saving solution.



Why Harness the Power?

Ice plants are the largest single user of energy in ice arenas

80% of the ice plant’s energy is typically exhauste  d to the
atmosphere.

Ice plants are expensive and only used to make ice (single
purpose).

In a traditional refrigeration system, we use about 20% of the
ice plant energy and exhaust 80% of the energytot he
atmosphere (waste heat).

Traditional Refrigeration System

COMPRESSOR HEAT EXCHAMNGER COMNDEMSER

_ICESLAB HEATING |

What if you could recover _ this energy and reuse _the
energy to reduce the other energy costs in the ice arena.




THE SIMPLE TRUTH
In an ice rink, the ice plant energy cost is approx  imately 40%
of the total energy bill.

That means that the remaining 60% energy costs are used to
pay for heating, cooling, dehumidification (HVAC)a  nd lighting.

If we could recover all of the refrigeration system energy (40%)
and re-use that energy towards the HVAC energy requirements
(60%); then it is possible to  reduce your HVAC costs from 60%
to 20% of the total energy bill.

That is a 40% reduction in your total building ener gy costs.

That's why we say:
HARNESS THE POWER YOU ALREADY PAID FOR!

ENVIRO ICE RECOVERS 100% OF THE
REFRIGERATION WASTE HEAT

For the first time, a truly integrated
mechanical system that recovers 100% of
the ice plant energy and reuses the energy
to provide a complete and fully integrated
building heating and cooling solution.

ENVIRO ICE easily integrates with your
building HVAC System to provide comfort
heating and cooling, swimming pool heating, domesti c hot
water heating, radiant heating, sub grade heatingo r any
Imaginable number of applications.



THE ENVIRO ICE SOLUTION

Enviro Ice captures 100% of the refrigeration energ vy
and stores that energy in the form of a warm fluid
(glycol /H ,0).

- The warm fluid is at an ideal temperature “platform
for either heating or cooling using heat pumps.

- Heat pumps are very efficient (C.0.P.>5) and easily
integrated to provide “Zone” heating or cooling.

- Only one hydronic piping loop is required for the
building and it does not need to be insulated.

- The warm fluid can also be used directly fora vari ety

of heating tasks.
Enviro Ice” System
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INTEGRAL FEATURES
Eliminates separate, costly, insulated, cooling pip ing loop.

- Uses a “floating” head pressure concept to maximize the
energy stored and to minimize the energy released
Incorporates a microprocessor for exacting control of the

stored fluid temperature.

- Simple Integration with the HVAC system because the
BMS system only needs to know the warm fluid
temperature

- LAN, WAN or WEB based communication available to
BMS.



ADDITIONAL FEATURES
GEOTHERMAL: If a readily available heat

Fluid Cooler
e

HeatPump {11 \‘] : . . .
C— sink exists or if economic benefits prevalil,
L {Jﬁﬁ Enviro Ice can easily adapt to include a
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Geothermal loop

T.E.S. (Thermal Energy Storage: Ifitis

. desired to make and store ice during the
refrigeration “off” cycle or other cooling

— applications, Enviro Ice can easily adapt to
~ include a Thermal Energy Storage System.
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ENVIRO ICE ENERGY ANALYSIS
How much energy does the refrigeration system produ ce over
a one year period?

Refer to the chart below, a 200 TON twin rink opera  ting year
round produces over 16 Billion BTU's of energy.

If you tried to produce 16 Billion BTU’s of heat us  ing natural
gas, it would cost over $134,000.

Therefore, if you could capture all of the refriger  ation system
waste heat and use all of it, you would save over $ 134,000 per
year.

'PACE ENVIRO ICE ENERGY RECOVERED

INDUSTRIAL

TYPICAL YEAR ROUND TWIN RINK ARENA

TOTAL HEAT AVAILABLE FROM THE REFRIGERATION SYSTEM

OPERATING CONDITIONS: 10 EVAP. TEMP °F 95 COND. TEMP °F
CAPACITY HORSEPOWER

COMPRESSOR 1: 68.9 T.R. 93.4 BHP.
COMPRESSOR 2: 68.9 T.R. 93.4 BHP.
COMPRESSOR 3: 68.9 T.R. 93.4 BHP.

206.7 T.R. 280.2 BHP.

12,000 BTU/HR/TR. 2545 BTU/HR/HP.
2,480,400 BTU/HR 713,109 BTU/HR

3,193,509 BTU/HR

ANNUAL OPERATING HOURS:
NO. OF MONTHS OF OPERATION: 12 MONTHS
PER CENT USEAGE: 60%
5256 YEARLY HOURS

TOTAL REFRIGERATION ENERGY AVAILABLE: RN Rz BTU/YEAR

COST TO PRODUCE THIS ENERGY USING NATURAL GAS:
GAS ENERGY: 16,785 MMBTU
GAS COSTS: 8.00 $/MMBTU
ANNUAL ENERGY SAVINGS AVAILABLE:



RETROFIT ENERGY STRATEGY

The Retrofit energy strategy is to install equipmen t and
devices that will pay for themselves in a short per lod through
energy savings (Payback).

Enviro Ice will recover 100% of the refrigeration energy with
the goal to re-use as much of this energy as possible.

If you re-use all of the refrigeration energy, you will lower the
other energy costs by as much as $134,000 per year.

Look at the following example where we only use en  ergy for
the snow melt pits, under floor heating and hot wat er heating.

ENVIRO ICE RETROFIT ANALYSIS

TYPICAL YEAR ROUND TWIN RINK ARENA

TOTAL REFRIGERATION ENERGY AVAILABLE: SNSRI BTU/YEAR
TRADITIONAL USES:

QTY BTU/HR TOTAL BTU/HR HOURS ANNUAL USEAGE
SNOW MELT PITS 2 180,000 360,000 8,760 3,153,600,000 BTU
HEAT FLOORS 2 36,000 72,000 5,256 378,432,000 BTU
HOT WATER HTR 1 254,241 254,241 5,256 1,336,290,696 BTU

4,868,322,696 BTU/YEAR
POTENTIAL USES:

QTY BTU/HR TOTAL BTU/HR HOURS ANNUAL USEAGE
INFLOOR HEATING: 0 288,000 - 8,760 - BTU
COMFORT HEAT/COOL: 0 902,000 - 5,256 - BTU
DOMESTIC WATER: 0 300,000 - 8,760 - BTU
POOL: 0 50,000 - 8,760 - BTU
DEHUMIDIFIER: 0 400,000 - 5,256 - BTU
MISCELLANEOUS: 0 - - 8,760 - BTU
= BTU/YEAR

ANNUAL USEAGE OF ENVIRO ICE ERRer Al BTU/YEAR

PER CENT USEAGE OF ENVIRO ICE HEAT: 29%
ENERGY SAVINGS GENERATED: $38,946.58 PER YEAR
PREMIUM COSTS FOR ENERGY RECOVERY
ENVIRO ICE COST: $ 200,000 * (varies depending on application)
MECHANICAL PREMIUM (SAVING): $ -
TOTAL PREMIUM COST: $ 200,000
ANNUAL ENERGY SAVINGS AVAILABLE: |3 134,281

PAYBACK WITH TOTAL ENERGY USEAGE: [ YEARS

PAYBACK WITH PROJECTED USEAGE: SR YEARS



From the chart, you can see that we re-use over 4.8  Billion
BTU’s for the snow melt, heat floor and hot water h  eating
alone.

This is about 29% of the available heat and represe  nts
approximately $39,000 in annual energy savings. Th is
provides a Payback of just over 5 years.

The more energy that is used from the Enviro Ice Sy  stem, the
more energy savings are generated.

NEW CONSTRUCTION ENERGY STRATEGY

The New Construction Energy Strategy is to install equipment
and devices that will provide significant operating savings
over the practical life of the equipment and use of the building.

Again, Enviro Ice will recover 100% of the refriger  ation energy
and make it available for secondary use, thereby pr  oviding
owners, operators, consultants and designers the op portunity
to reduce mechanical equipment scopes and budgets w hen
planning new facilities.

The planning stage is the perfect time to implement as much
energy recovery as possible into the design. Consi der doing
comfort heating and cooling. Consider radiant heat ing for
locker rooms and spectator areas. Consider dehumid ification
without a natural gas cost. Consider heating your nearby
swimming pool or preheating all of your domestic wa ter. The
energy saving opportunities are limitless!



ENVIRO ICE NEW CONSTRUCTION ANALYSIS

ENERGY INFLATION: 10%
ENVIRO ICE/ ACCUMULATED ENERGY SAVINGS OPPORTUNITIES
ANNUAL ACCUMULATED MECHANICAL CASH FLOW $ 2,030,665 20 YEARS
YEAR SAVINGS SAVINGS FACTOR PROJECTION

1 $38,947 $38,947| $ 200,000 -$161,053 $ 17,037,467 40 YEARS
2 $42,841 $81,788 -$118,212

3 $47,125 $128,913 -$71,087

4 $51,838 $180,751 -$19,249

5 $57,022 $237,773 $37,773

6 $62,724 $300,497 $100,497

7 $68,996 $369,493 $169,493

8 $75,896 $445,389 $245,389

9 $83,485 $528,874 $328,874

10 $91,834 $620,708 $420,708

11 $101,017 $721,726 $521,726

12 $111,119 $832,845 $632,845

13 $122,231 $955,076 $755,076

14 $134,454 $1,089,530 $889,530

15 $147,900 $1,237,430 $1,037,430

16 $162,690 $1,400,119 $1,200,119

17 $178,958 $1,579,078 $1,379,078

18 $196,854 $1,775,932 $1,575,932

19 $216,540 $1,992,472 $1,792,472

20 $238,194 $2,230,665 $2,030,665 $2,030,665|20 YEARS
21 $262,013 $2,492,679 $2,292,679

22 $288,214 $2,780,893 $2,580,893

23 $317,036 $3,097,929 $2,897,929

24 $348,739 $3,446,668 $3,246,668

25 $383,613 $3,830,282 $3,630,282

26 $421,975 $4,252,257 $4,052,257

27 $464,172 $4,716,429 $4,516,429

28 $510,589 $5,227,018 $5,027,018

29 $561,648 $5,788,667 $5,588,667

30 $617,813 $6,406,480 $6,206,480

31 $679,595 $7,086,074 $6,886,074

32 $747,554 $7,833,628 $7,633,628

33 $822,309 $8,655,938 $8,455,938

34 $904,540 $9,560,478 $9,360,478

35 $994,994 $10,555,473 $10,355,473

36 $1,094,494 $11,649,967 $11,449,967

37 $1,203,943 $12,853,910 $12,653,910

38 $1,324,338 $14,178,247 $13,978,247

39 $1,456,771 $15,635,019 $15,435,019

40 $1,602,448 $17,237,467 $17,037,467 $17,037,467]40 YEARS

The above chart assumes an inflation factor for ene  rgy.
Choosing 10% long term inflation represents over 17 Million
dollars of energy savings over a 40 year period. T  hese are the
savings from heating the snow melt pit, under floor heating
and ice resurfacer hot water heating only __.

The more energy we use from the Enviro Ice System,  the more
energy savings we generate from your total energy b ill.



Look what happens to the energy savings  when you install two
BRR dehumidifiers.

ENVIRO ICE NEW CONSTRUCTION ANALYSIS

ENERGY INFLATION: 10%

ENVIRO ICE/ ACCUMULATED

ENERGY SAVINGS OPPORTUNITIES
$ 3,957,305 20 YEARS

ANNUAL ACCUMULATED MECHANICAL CASH FLOW
YEAR SAVINGS SAVINGS FACTOR PROJECTION
1 $72,585 $72,585] $ 200,000 -$127,415
2 $79,843 $152,428 -$47,572
3 $87,828 $240,256 $40,256
4 $96,611 $336,867 $136,867
5 $106,272 $443,139 $243,139
6 $116,899 $560,037 $360,037
7 $128,589 $688,626 $488,626
8 $141,448 $830,074 $630,074
9 $155,592 $985,666 $785,666
10 $171,152 $1,156,818 $956,818
11 $188,267 $1,345,084 $1,145,084
12 $207,093 $1,552,178 $1,352,178
13 $227,803 $1,779,981 $1,579,981
14 $250,583 $2,030,564 $1,830,564
15 $275,641 $2,306,205 $2,106,205
16 $303,205 $2,609,410 $2,409,410
17 $333,526 $2,942,937 $2,742,937
18 $366,879 $3,309,815 $3,109,815
19 $403,566 $3,713,382 $3,513,382
20 $443,923 $4,157,305 $3,957,305
21 $488,315 $4,645,620 $4,445,620
22 $537,147 $5,182,767 $4,982,767
23 $590,862 $5,773,629 $5,573,629
24 $649,948 $6,423,577 $6,223,577
25 $714,943 $7,138,519 $6,938,519
26 $786,437 $7,924,956 $7,724,956
27 $865,081 $8,790,037 $8,590,037
28 $951,589 $9,741,626 $9,541,626
29 $1,046,748 $10,788,373 $10,588,373
30 $1,151,422 $11,939,796 $11,739,796
31 $1,266,565 $13,206,360 $13,006,360
32 $1,393,221 $14,599,581 $14,399,581
33 $1,532,543 $16,132,124 $15,932,124
34 $1,685,797 $17,817,922 $17,617,922
35 $1,854,377 $19,672,299 $19,472,299
36 $2,039,815 $21,712,114 $21,512,114
37 $2,243,796 $23,955,910 $23,755,910
38 $2,468,176 $26,424,086 $26,224,086
39 $2,714,994 $29,139,080 $28,939,080
40 $2,986,493 $32,125,572 $31,925,572

$ 31,925,572 40 YEARS

$3,957,305I20 YEARS

$31,925,572]40 YEARS

The energy savings are nearly 32 Million dollars in a 40 year

period.



PLANNING YOUR FACILITY
It is important to consider energy efficient strate gies in
the planning stage of your Project.
- Think about reapplying the refrigeration waste ener gy
with Enviro Ice to satisfy other building energy ne eds.
- Design and Integrate the Mechanical System HVAC to
take advantage of the Enviro Ice Energy storage.

- Provide adeqguate space in the ice plant room for
additional equipment and storage tank(s)

- Call Pace Industrial to assist with the initial des ign
concepts and planning so that you can maximize the
refrigeration energy re-use.

ENVIRO ICE EQUIPMENT — FLEXIBILITY THROUGH
DESIGN

Enviro Ice equipment is modular and can be designed to
suit any application.

- Enviro Ice can be retrofitted into existing buildin gs to save
energy now.

- Various Capacities and choices of refrigerants are
available.

- Components are carefully selected to maximize energ vy
and minimize maintenance

- Complete and simple control of the entire building
management system (BMS)

FINANCING

- Government, state, municipal and utility grants are
applicable to Enviro Ice.

- Convenient financing arrangements are available.






