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LEARNING OBJECTIVES

Visual DOE HVAC Integration ]
ENERGY Modeling

Geometric Modeling




VISUAL DOE HVAC INTEGRATION

VISUAL DOE HVAC INTEGRATION

Assigning HVAC
System{(BASECASE)
Major Types: Packaged

1.HVAC System Editor
2.Select System Type

3.Click “Cooling”
4,0versising ratio :1:15
5.Control:"Reset to Warmest
zone”

6.Click:"Heating” 7.0versizing
Ratio:1:25
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VISUAL DOE HVAC INTEGRATION

Assigning HVAC
System{BASECASE)

Major Types: Packaged

1.See the results in Systems

Summary 2.Look for Cooling
Capacity 3.Convets to Tons

4.Give the (area/tons)number
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VISUAL DOE HVAC INTEGRATION

Assigning HVAC System(BASECASE) 1.Select HVAC
System Type: Table G.3.1.1A

Major Types: Chillers 1.Get EER from Table 6.8.1E
EER =3.413X COP

v e
Minimum Efictency_| Proceduret
Al Capuities SSFa 125- 0213 ¢
Outdoor s Cap 1000 EER
All Caputien wsEa 1050213 %
Oudooris Caplo00F EER
AllCapacites 5 dy 123-(0213%
O CopV1000F EER
Al Copuciten sEa 1030213 %
Oudoor e Cap/1000F EER
Al Capites 32-(0m6x
Cup000¢ cop
PTHP (Heating Mode) AllCapuities
Replcernens®
SPYAC (Cooling Mode) FITE o e

VISUAL DOE HVAC INTEGRATION

Assigning HVAC
System{(BASE CASE)
Major Types: Chillers
1.Central Plant Editor
2.Select “Chillers”
3.Change the value at
full load efficiency at
reference conditions
{the value is 1/EER)
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VISUAL DOE HVAC INTEGRATION

Assigning HVAC System(BASECASE) Major Types:
Chillers If the size is more than 800 tons and / or
based on SQFT(refer Table G3.1.3.7) ADD more
chillers

TABLE G3.1.3.7  Type and Number of Chillers

Bullding-Conditioned
Floor Area Number and Type of Chiller(s)
S 120000 1 1 screw chiller

= 120,000 ?‘: < 240,000

2 screw chillers sized equally

2240,000

2 centrifugal chillers minimum with
chillers added so that no chiller is

larger than 800 tons, all sized equally




VISUAL DOE HVAC INTEGRATION

Assigning HVAC System(BASE CASE) Major Types:
Chillers Click the”"Pumps”and remove the
secondary pumps{VSD,etc)
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Click on plant equipment for specifications.

re 128. VisualDOE Tutorial - Central Plant Editor

VISUAL DOE HVAC INTEGRATION

DONTS!!IIIIT Don't change
anything ELSE(flow ,pressure
drop, etc) NOTHING

VISUAL DOE HVAC INTEGRATION

Energy Simulation: Unmet HOURS....
Remember :No more than 300 Hrs of Unmet
hours(ASHRAE 90.1)

1.Run the simulation

2.Check the diagnostics

3.And ,note down the ZONES & CFM OR{CFM/
SQFT) That have more unmet hours...
4.Reasons may be:

1.0ccupancy(more!!l!l/) ..then check and rectify
2.lncrease “incrementally” the CFM/SQFT until
the unmet hours are resolved




DATA INPUT
- Average Temperatures

ENERGY MODELING

- Relative hurmidity
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- Daily Solar

Table:3: Desigh Temperaturein summer

Temminal X
Reception e
Restooms Floting, o ontros

“ ofkce 7

Shops 7

ENERGY MODELING - GEOMETRIC MODELING

ENERGY MODELING - GEOMETRIC MODELING

RESULTS
BASE CASE

Electric End Uses

H Lights
7523,
1 Equipment
367780,
Heat

1 Cool
B Tower
Pumps
524953

1562 B Fans

B Domestic Hot
Water

PROPOSED CASE
Electric End Uses

B Lights
¥ Equipment
Heat

5 1 Cool

(i 1 Tower

il

524953
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ENERGY MODELING - GEOMETRIC MODELING {Q"ﬁ

N
OBSERVATIONS
Total Energy
Consumption
Electric End Uses Base Case 1524643 Kwh g
600000- Proposed 1071436 Kwh > &
500000 ¥ Base Case -
Autosize
400000-
kwnlyaooooo % Saving- 29.7 (Without Solar Energy)
200000
% Saving- 55.5 (With Solar Energy)
]
100000 CRE % cop

0
Lgt Heat Twr Fans
Egp Cool Pmp HW

ENERGY MODELING - OBSERVATIONS

Electrical Use Summary

Electrical End-use Totals
(kwWh)

Alternative Lights  Equip.  Heating Cooling Tower Pumps Fans  HotWater Total
Base Case - 367780 524953 11562 462296 26,645 422 123462 7523 1,524,643
Proposed Case - 156,062 524,953 271 255787 23925 18042 82433 7523 1071436

% Saving- 29.7 (Without Solar Energy)
% Saving- 55.5 (With Solar Energy)

Some of the suggested Energy Conservation
Measures are improved chiller efficiency, using
appropriate LPD values, high insulated envelope,
high performance glazing, BMS with the use of

sensors and dimmers, external shading and

variable speed drives. These energy conservation
measures were simulated with the help of DOE =)
software.
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