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HPDM History

 MIT Origin (Hiller 76)
 Initial ORNL Version (78)




General Capabilities

« Air-to-Air Heat Pumps
— Steady-State Cooling and Heating




Design/Simulation Capabilities

» Design or Off-Design Analysis
— Charge Inventory Calculation or Balancing




HX Assumptions

» Region-by-Region Refr.-Side Analysis
— For Heat Transfer and Pressure Drog




Determining Refrigerant Region Fractions

L: =4L as shown

Cooling )
Region Phase
Region

Determining Single Phase and Two-Phase Desuperheating
Fractions of Heat Exchangers Region




HX Assumptions

« Parallel Equivalent Circuits
— Equal Flow Split
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HX Assumptions

» Air-to Refrigerant H.T. Within Regions
— Effectiveness/NTU Relations




Solution Approach

 Successive Substitution (Sequential)

— Specify
* Inlet Air Temps




Solution Approach

« Charge Independent Solution
— Specify Inlet Temps, Evap. Exit Superheat
— Adjust Sat. Temps until




Solution Approach

« Charge Dependent Solution
— Specify Refrigerant Charge




Application Modeling

» Design Analysis
— Specify for Application
« Design Ambient Conditions




Application Modeling

« Off-Design Simulation
— Specify for Application
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Flow Control Types

« Explicit
— Capillary Tube(s)
 with fixed SH or charge




Flow Control Types

« Implicit

— SH/SC Control
» fixed SH and SC
* (simplest way to approx. TXV, TEV)




Web-Based HPDM

Mark V & VI
: : O
Fully Accessible Online |
from Any Web Browser DOE/ORNL
Heat Pump
Exportable Data Sets Design Model
— Input & Output )

Design and Operating
Parametrics

Online Plots/Tables



http://www.ornl.gov/~wlj/hpdm/MarkVI.html

DOE Web Site for Software Tools
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Web Version of HPDM Has Seen
Steady Use In Recent Years

15,000 Uses of Web Model in 2003, 55,000 Since Launch

Mark VI Model Release

Mark V Listed in DOE
Online Software Tools
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Online Demo of Web Version

* Model Walk Through

— Overview of Input Sheets for Sample HP




Web-Based HPDM

Fully Accessible Online
from Browser

Exportable Data Sets
— Input & Output

Design and Operating
Parametrics

Online Plots/Tables
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Original Mark V
New Mark VI



http://www.ornl.gov/~wlj/hpdm/
http://www.ornl.gov/~wlj/hpdm/
http://www.ornl.gov/~wlj/hpdm/MarkVI.html

Two-Variable Design Parametrics
EER for a Range of Tube Ids and Circuits

Indoor Coil - High-Temp. Cooling
R-410A Heat Pump

Tube I.D {mm)
8 10

No. of Circuits




File Input Options Bun Y¥iew Help

Qutdoor Unit

Flow Control Compressor

Indoor Unit




Compressor Database

- Compressor Search Criteria
Type | [ Nom. Capacity | [ Hertz | [ Phase Yoltage Refrigerant |
O froecip Ton |3 C 50 ® Single p— ' R-22

® Scroll ® 50 O Three @ R-410A

| Search Databasze

- Compressor Selection

ZF35k 3E-PRY Model
ZP3Ek.3E-FPRY
Model: Found =Pk 3E-PFY ZFaekK3E-PRY

I 3 Revizion Date

B/27/96

" Performance At 20°F Superheat And 15°F Subcooling

45°FA30°F  A5°FA00°F  30°FA10°F Ile

Capacity [btu/hr] 36200.0 447708 31011.8 Cancel
EER [btu/wh] 980 18.40 10.84

Help







