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<5 PROGRAM FEATURES

NEW VERSION 7 FEATURES!

NEW!! Updated ASHRAE Datacenter Zones to 2011 Thermal Guidelines!!
Now with ASHRAE Class A1, Class A2, Class A3, Class A4, Class B & Class C!

ASHRAE Class A2 [Allowable)
On LabelOn PenColor Pen'width  Fill Siyle Fill Colar

¥ P = i ST ][ el

ASHRAE Class A3 [Allowable)
On LabelOn PenColor Pen'width  Fill Siyle Fill Colar

PR =] 0 S Faaen <] ]

ASHRAE Class A4 [Allowable)
DOn Lahel On Pen Color Penwidth Fill Style: Fill Color

PR =] S Famaen <] ]

ASHRAE Class B {Allowable)
DOn Label On Pen Color Pen \width Fill Style Fill Color

B W = | [ = [Terpaert -] 6]

ASHRAE Class C [Allowable]
On LabelOn PenColor Pen'Width  Fil Stple Fill Colar

PR — | @ ST <]

= — e —
/7 PSYCHROMETRIC ANALYSIS CD - PsyChartl s
Fila= Editr Analysis+ Notes= Tnols™ ToolsV7 v View~ Language~ Seftings~ User Programs= Ragistar Now Help= & ®Og e -
F+SRELOHRE B & . & #SHRAE NO.1 ~ IP SI ESEngish -
CB I°F; DB Y
LY T
WEOR: g (2 o L 1 T T
77.555 u & AW I7 ‘
A ¥@ 0o
- Yy - EE
Profile Presentation Control =] )
& IL® B
Wapey Koose || @4 F X
Page Setup | Chart Settings | Chtt Lines| Point/Process Lines | Comfort Zones € o
Paper-Chart Colors ASHRAE DalaZune} NEBS Data Zone| User Defined Zanes + g °
ASHRAE Recommended =] « B
On LabelOn PenColor Pen'wfidth  Fill Style Fill Colar @ [m}
¥ P — 7| @ = e <] e & y =l
ASHRAE Class A1 [Allowable) &
On Label On PenColor Penwidth  Fil Style  Fill Color 4 m
# " —g| @ S <] &0
2
?

Q Data Frocessing

Enwitonment 4 Ared Basis g4y Class CeTinitions
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NEW Il Updated ASHRAE 2010 Comfort Zones!!
Now with the new ASHRAE 2010 Comfort Zone plotting capablllty”

v

Flle~ Edit~ Analysis~ Notesw Tools= ThokWT+ Wiaw~ Language™ Settings = User Frograms~ Registar Now Help =

IP SI E=SEnglsh -

® G ® O 0

Profile Presentation Contral

¥ Show Summer Comfort Zone

" Use 2005 Summes & Use 2010 0.5 Cla

Mininmum Humidity Ratio| 0.0 °F

Min. HR Maximum Cry-Bult| 830 °F

Min. HR Minimum Cry-Bult | 77.0 °F

Maximum Humidity Retie| 0.0 °F

Max. HR Maximum Cry-Bulk| 802 °F

Max. HR Minimum Cry-Bulk| 745 °F

Load Summer Zone Defaults

Pen Color == ﬂ FenWeight [10 =

¥ Show Winter Comfort Zone
" Use 2005 Winter & Use 20101.0Cla
HMininmum Humkdity Ratio| 0.0
[4in. HR Maximum Cry-Bulk| 795 °F
Hin. HR Minimum Bry-Bulk [ 770 F
Maximum Humidity Ratie| 0.0
Hax. HR Maximum Cry-Bult[ 755 °F
Hax. HR Minimum Cry-Bult[ 63.0° “F

Load Winter Zone Defaults
Pen Color mmm ﬂ Penweight [T =

Paper-Chart Colors | ASHRAE Data Zane | NEBS DataZane | u;arDennedanes}
Page Setup | Chant Satings | Chart Lines | Poirt/Process Linss | Comion Zanes |

77 P SYCHROMETRIC ANALYSIS CO - PsyChartl =
A E OB @ ¢ « @ isHEnn -
cecki D Ea G [E %
(A S- P
weer w2 o
Tee o & A wl
RH (%} * B8O
121 N )
W (I ) &L @
(=6 iz} E g5 7 x
B
®apel K Chose e
B Ze
@ A0
& e
[
& &
S .
Y &0
=5 =
1t m
&
?

Filcol [ (]

NEW !! Re-arrange or Re-order Points on the Fly with One Button Click!!
Now You Can Re-arrange or Re-order Points on the Fly with One Button Click!!

? Prychrometric Processes

(= 2 ]

AirFlow 15000 .
;] 32.088

) 72181 r
RH $2.00 r
W 001278 .
v 1257

h 2E.283 r
CF £3.010 r
4 00728 r
v 08505

A 7288

Line Color Line Width State Point

T [ agapeimt 5 CimaticCata 81 spety 3¢ Celete @ Help < Close
Process Cale Mass Flow: & Uee START Point ¢ Use CURRENT Point
Move POINT LABEL | ARFLOW | uom [ PROEESS | GMEN
Pﬁ'”' oA AR 7000 ST CFM Add State POIN
2 [ |ra BR 2000 &0 CFH Connact PO~
HEES aR 1=00n &7 CFM Air Hicing P~
L AL 15000 STCCFM Cooling POINT
J | |co BR 5000 STCCFH Casiccant  |[Pom™
[ | Bvrass BL 2000 570 CRM Ad4d State ||POIN
e L M0z BL 15000 £°C CFM i Miding o=
Point [|_]s¢ BL 15000 &0 CFH Sansitle PO~
Do B | ‘ »
Start Point Process Currant Point
M +| Cooling Cail £| k] E0.000

_J [1 5 JWJFATID\.EIM

l—

[~ Lakbsl Dff

RH = ||52.00000
AirFlow 15000
:] £0oon
wiB <HEE
RH 5200
v

h

CF

4

vE

AV
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NEW !! TMY2 & TMY3 Bin Weather USA Locations Added!!
TMY2 & TMY3 Bin Weather USA Locations Added!!

.
£ Weather Data | O | Bl |

@ Open Weather File 7 Irnport Weather File M Apply X Close
Location
O TMYY & ThY3 [
Couinty j
/- tat=  [DKLAHOMA =]
cip | =~
LAWTON_MUMICIPAL B

Weather)\jrs) FSTER_MUNICIPAL AP

" Mone | OKLAHOMA_CITY TINKER_AFE
" Data P DELAHOMA CITY WWILEY — ’— N
@ B0 PO i i WORICFRL AP 6P A hH i |_§ Fﬂb
¢ Data T{aT| W TER RGHL — —F " &
TULSA IMTERMATIOMAL AIRPORT -
Months per—reo trays perweer— Hours per Day
¥ January ¥ July 1 Dayfwieek 0ol W03 W17
W February W August & 2 Daps/wesk W02 W10 W 18
W tdarch W September 3 Daps ek W 03 W 11 W 13
¥ Apil ¥ October JadWesr W04 W2 20
W Map W MNowember T 4DayMweek W 0B M 13 W 21
M Jure ¥ Decemher 5 Days/week W OB @ 14 W 22
W 07 [w 15 b 23
W Check &LL B Dayslwfeck R
& 7 Dayswfeck
™ UnLCheck aLL W Check ALL

[T UnCheck aLL

NEW !! Ability to Select Days Per Week for Bin Weather Data & Plots!!
Ability to Select Days Per Week for Bin Weather Data & Plots!!

.
£3 Weather Cata | == —ihl

& Openwesther Flz ¢ Import Wasther Fils & appty P Close
Location
O TMYZ & TMY3 O o
Country |U5.~'—\ j
State  |OKLAHOMA -]

City |DKLAHDMA_EITY_WILL_HDGEHS_WDFj
weather Plot Style

™ Mone Bin Plot Legend Bin Size
= Data Flot W On s [0 i Dry-Eub 5 °F
&+ Bin Plat

- Db oo M [E N HumidtyRato B b

Months per Year Days per Week ours per Dayp
W oJanuay W oJuly 1 Dapwieek :E g; :E 102 :E 1;

W o jt
W Febay W August 2 Dapswask 0 s

W March W September v o o
v Api W Oct T 30apsieck B 04 @ 12 W 20
W May e " 4Dayswieck V¥ 05 W 13 W 21
I December fi‘ i [ OB b 14 b 22
—— B W 07 W 15 W 23
I Check &lL O B Dapslfeck W02 ¥ 16 W 24

= 7 Dapefifeek,
[T UnCheck ALL W Check ALL

[T UnCheck ALL
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NEW !! World-Wide Climatic Data Updated to 2009 ASHRAE Fundamentals!!
World-Wide Climatic Data Updated to 2009 ASHRAE Fundamentals!!

——
£ HDClimetic - ASHRAE 2008 Fundamentals (=] o]
W COOLING [USA ][ 1306 Elevation, Feel ¢S print X Close
W HE=TMS [OK ][ 3539 Nerth Latiude & English (IP:
¥ e [ |j| 976 West Longitude ™ Metric (51

WKMORB|F23530  Hours +/- UTC[E.00  TimeZone MAC  Penod|3206  Hrs 8-4 P, B5-B3°F (712

SUMMER COOLIMG Ewaporation D ehumidification
B LYEB N wWE  L1ZB - ZR 2B [=
el Fdt = e LT el LT
J1.2% | 55.5 || Fa EERS TET | 502 502 Tol || 82T g7
1% S22 T2 5a TET || 255 255 TR B2 e Bz
e EL N | IR 5:1 FET || BEB 88.8 V2| 812 81.2
Sutr Snnual s« 5B CF [ 1027 St Sew CF| 18 lzan Salky Rangs S8 °F | 203
WINTER HEATING Coldest Month E xtreme Annual Daily
Ce Rl e LICCE
Fon Fib v weh LB St Cev.
e[ = e ew (212 | [e2: *F )
17.e Y 17 1% 8z .z
WIND  Coincident wth 0.2% CB cooling, MCwS [ 122 | meh PCHC | 170
Coincident wwith 55.5% CB «heating: HMCWS | 12.€ | mEh FCAT 1}
Extrems ind Speed 1% mgh 2.5% mgh ot mEh
L. A

NEW !! Import Your Own Weather Data File Locations into the Chart!!
Import Your Own Weather Data File Locations into the Chart!!
£ Weather Data P = | S ]

™ Dpen‘weather Filk & Import e ather File 8 appky X Close M
[ |

Import Weather File [*.csv)
Note:*.cay file MUST be structuresd proper

with this program called "Example Weather Import File.csv™

|g| Click Here 1o See File Format Structure
»wn Below

s Data ‘Window Help Adobe PDF

XS A

Target File Name:

Weather Plot Style
" None Bit Plot Legend Bin Size
© Data Plat W On XD i DrpBub 2

& Bin Plok o
 Data Table Co\orsﬂ Y5 in. Humidity Ratio |5

I}
Import Weather File (*.csv) ™
e | D [ E [ F N
e g
A o - E - .'_k T E
oL
Fl c - by

Hour Mo {1 to 24) DryBulb (*F or °C) DewPaint {°F or *C)
530

1 192

2 s0.0 202

3 43.0 220

4 47.0 220

5 47.0 21.9

“ B 47.0 228

1 1 7 46.0 282
1 1 g 500 228
1 1 9 G0.0 281
1 1 10 B2.0 267
1 1 Al 1.0 2h.0
1 1 1 FEn N
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NEW !! Optional Process Directional Arrowheads on Process Lines!!
Optional Process Directional Arrowheads on Process Lines!!
[. "1 PEYCHRCWITRC ANALYSIS C - Basic Process @ _—-—-’—_EIHH‘

I T T S T

I Bt tam it GO e IR Speeas een B S RO L -

, fe+eB [ 8 & S e A R B ol FEFE R )
PR DR Gy
T I .
okt [ R A J )
T A RrIE . - -
IS
Loew E‘g 187N
E‘ o o=
. D .
¥H ke L "

xs Bz X omwe Foee X [use

ST Pore - e LURRCHT Fon

A : 10,000 ctm

1E¥Fdb/ 694
Return Air
£,000 cfm
B0°Fub | 67°Fwhb

_,._/a MIX- | Mixed Air
T

Moo RONT LaL ARFLDW UOW LSS WREM

e,

' Cooiing ol

NEW !! Ability to Print-All or PDF-AIl (Psy+Flow+Report) into ONE Filel!
Ability to Print-All or PDF-All (Psy+Flow+Report) into ONE File!!
= T E| 0 - w

i

hiBtuile: o) 4 ? =l ;:;_
@
g " 3 ‘ Basi
| cecr asic Process | |
& & & S
& =y =
1 [lefcu it o
! & [0 e
I R G(
WP (in.HE: B - s =
| Save AL PDF File | | .
A igrico ft - y: & -

Coaling Coil LA

10,00 cfm
®rin. S5°Fdb  93% Rt
‘-\.
-0.225 =%
¥ On.
EED
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NEW I Cooling Coil Apparatus Dew Point (ADP) Calculator!!
Cooling Coil Apparatus Dew Point {ADP) Calculator!!

NEW !! Cooling Coil Air Bypass Factor (ABF) Calculator!!
Cooling Coil Air Bypass Factor (ABF) Calculator”

1287 [ + g & | J/‘\"‘ﬁi kY
« B AR
hBtUE: g . ~L
. sncan A R A
| [ Coil Leaving Air Condition Ca\culatnr. . ol ‘ﬁ:
= R Ctside
Calculate 8 apply & Print X Close 3 5 = 2004 cfr
= i 35°Fdb .
Room [2one) Fis - Leaving Cail [ - : L‘-\R > el
Airflow 8,000 SCFM ¢ Aiflow use] 10,000 SCFM o~ [k
Lo ' i
DwEulo Temp  80.00 °F @ DryBubuse) 55.00 °F 3 AN e _
Humidity Ratio 001123 /b Humidity Ratia 0.00904 b4k 2 R Rt

5 - - B
Enthalpy 31.51 Etusb Enthalpy 2302 Etudllb 230) jﬂ 2%{\\ - g‘;]“&'l‘:rﬁ‘lf 4|_‘ .

Cooling Coil LAT SU’th:' ET’FMIJ

Load Data [select one) F= 10,000 ofm i = .:;')J(/ £
v 4 - P S5 b 38 RH | = -

W ThiaHesE  [e71000 Bhushe J/ R e \
\\ ™ SesbleHeat [338178 B Calculate " =4 b Al

™ Latert Heat 132022 Btulhr T e ey B e

kY
N
0718 | /00 N e ! “-L \J\

Leaving Coil Condition 8 Apply "‘_—W\_

g

- Airflow 1238 SCFH
Dry-Bulb Temp  55.00 F

Humidity Ratio  0.00304 b1k

y e I=1TTH ]
5078 F
0144
. 4

NEW !! User Program Quantity Expanded from 15 to 25 Programs!!

User Program Quantity Expanded from 15 to 25 Programs!!
— =T = W
o~ o
anguaga~ geﬂngtsupmgmmv Begistar Now Helf~ HEwO e -
P

Nt - frt
% User Program Manager N ‘ = | 5
Program MName Program Path & npply K Closa
Delete | @ User Progam1 [ Brovse
Dedete %} User Program 2 | Brovze
Delete Ea. User Progiam 3 | Bravss...
Delete @} User Program 4 | Bromse..
Delete %} User Program 5 | Brovse:
Delate %} User PragiamB | Brovse
Delete E} User Frogam 7 | Browse..
Delete %} User Program 8 | Browse
Delete | @ User Progam | Browse
Delete Eg. User Progriam 10 | Browse..
Delete % User Pragram 11 | Browee..
Delete %} User Program 12 | Browge

Delete | B User Progiam 14 | [FR—
Dedete %} User Program 15 |
Delete Eﬂ- User Progiam 16 |
Delete | @) User Progiam 17 |

Delete %} User Program 18 |

Browse

Browss...

Braws..

Browse

[
[
[
[
[
[
[
[
[
[
[
| _Bromss. |
Delete Ea. User Fiogram 13 | [ _Bromse.. |
[
[
[
[
[
[
[
[
[
[
[
[

Delate E} User Pragram 13 [ Brovse
Delete Q} User Pragram 20 | Bromge..
Delete %} User Program 21 | Browse
Deete | @ User Progiam 22 | Browse
Delete Ea User Frogiam 23 | Browge..
Delete % User Program 24 | Browee..,
Delete %} User Program 25 | Browge
. 4
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NEW !! Evaporative Cooling Detailed Performance Calculator!!
Evaporative Cooling Detailed Performance Calculator!!

- —
] PEYCHROMETRIC ANALYSIS CD - PyChartl . -y wE T
Eile~ Edit~ Anabysis= Motes~ Zools+ ToolsW T+ Wiew s Langquage+= Zeftings = User Programs = Register Mow Help- @l El @ @ 100
4+ 0OK & & . & ASHRAE MO ~ IP SI EScEngish -
cecF; [ g 2
R @ L Generalized Evaporative Cosling Calculator
2B 818 ] ° P 9
wr =H g
WB CF: i I op ;N IF SI @ Print E Copy Result Gata E Copy Image d{‘
L = I R W, IMFUT —
Model i EZ-FaxdSad
RH i%: (& E‘K' [ @ Alttudz IFT) 0 [“=dis Ar=e isg.2t.) @ 12.0
c il airflawy [chm) Face Velccity (Zpm) @ 300
_ -E'U_ ) ki ﬂ}' & D Enteritg Dty Bulb [°F) ﬁggm Egglc;sn:;:'l * ]t:]f:J : 22.; [
T SN Frteing et Bub () [s7 " [I°0% iBtu/hri ;1,437 By
UL @ @ dﬂ f} > Sensikle {Btu/hr) @ -44,333 ar
R E o Ewaporative Media Thickness [inches]  [Latent (Btu/hr) 435,530
v . . S Lesving 2ir 2B (°F) ¢ 73,1
= = = s [ [ [
12118 4;- ;)l ‘} 4 B B 12 18 Lezving 2ir wE (°F) 7.0 \
‘ « B ) n.T .3 in, WOl G 0.0 A
h 1Btwik: @ |v__| i Specify Cooler Size Fraporaticn tgph) ¢ 40,2 .
JEZcT & @ Media Height [in.] £ Fraporaticn (1k/hr) 33.a ;’
. . . Weter Flow {(gem) @ £.0
E- s M edia ‘width [in
y  CPIF; & lé _ L _]_ 48 Furp Size thpy @ 0.5
T0.030 ™ Specify Cooler Efficiency ~werzll Beight(in.) 31.75 I
§ ibres # % u Effectiveress (&) rz1l width (in.) 31.0n0
- K| ] ) Beight - ~ry (lks.) : 333
narzn ™ Specify Leaving Air Temperaturs Koight - Wer (1va.) 1. ran
Leaving DyBub (F) [~ T
WP (in.H3 B
0y i | E \J A
.. [E e B I~

NEW !! Electric Heater Detailed Performance Calculator!!
Electric Heater Detailed Performance Calculator!!

] PSYCHROMETRIC ANALYSIS CD - Psylhartl - o

¥t W= T

b+ LM &
CB I°F; O £
[EECTER Iy
WECF, i T o ik
§6.541 d A W
R % * i ®
e w Il
v & L@
omee WA g X
v (et | T |
13.825 + g o
hBtwlE:  foa « B
#1187 e -
I I
o &Y
4 (lbicu 1t & m
0.07 31 &0
WP (in.H3; %
0.E20e
e

€ EE' ASHRAE NOLT

- IF SI EHEnglish

File= Edit~ Anahysis~ Motes~ Zools~ ToolsWP~ Wiew~ Language~ Zettings~ User Programs = Register Mow Help~

SN R

Generalized Electric Heater Calculator

[ = | B [ ] |

EEO;)’D&IH @ Copy Image % Print ‘@ About }(Close
INFU Heater Size (k) an.4
Airflow [cfm) G000 Cunrent {amps) 1074
Reater Height in. ¥ Temperaturs Rize [°F] 4580
Heater*idth [in] 8 Leaving A Temp ['F) B5.0
Entering Ar Temp [F] 20 Sensitle Enengy (Btu/h] 292 950
Element Type & OpenCol " Finned Tube Stalic Prasure (inw.C] .03
OuUTPUT 1 Heater Area [zq.ft] 120
MAXIMLIM Heater Size K] [Iem | Elementireafsaft] 1.0
MWLM Lsavwing &t Tamp [F] ,5117 Elemment "elocity [ft/min] h46
Element Yelocity MINIMUR [ftimin] 453
INPLT 2 “walt Dinsity [kw/se ft] 78
Leaving Ait Temn [°F] £5 wiatt Demsity MAKIMUM (ks t] 283
Electiic Heater Size (kW]
Wolage [valts) "'1507
Power " Single Phase & Thiee Phaze
- BF =it T pa = TR T T T T 2
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NEW !! Indoor Pool & Spa Evaporation Calculator!!
Indoor Pool & Spa Evaporation Calculator!!

"] PEYCHROMETRIC AMALYSIS CD - PsyChartl - M

T e W .

WiB (F;
FH.8Z5
RH %}

anc

25 F
i iBE;
nnge
CRL=TR )0
13738
h(BtwlE;

28210

=
-
n

4 (lkdcu ft:
00722
WP (in 13
02021
A
287
KA.
£.866

aricu 1

< BEBEd hdE B E L) §0 BED

ZE e
kS

@Y

O K & -

L+E OB @

-

MOme f
mE X R YRR

File~ Edi~ Analysis - Hotes~ Zools= ToolsWI~ Wiew~ Language~ Zettings - User Programs > Register Now Help~-

s & [ ASHREENDD

IP SI E= English -

fa®|o s -

‘%\DDF Faol1

/\ Indoor Pool and Spa Evaporation Estimatar

|7:|‘IEI -

P Sl topy &k Frnt JB Colculat=Al | § Atort X Close

Incloor Fool 2

Incloor Pool 3

TOTAL WATER EVAPQRATION (LBHR):

Incloor Pool 4

8178

Indoor Fool &

i il

-1

[ Unocoupied/S il Aoty
Activity Factor (Fal: ’7_
ar "W ater Temp [F): W

1 A Temperature [F): ’327

o Flelative Humidiy (355
Airvelocity (ftAmin): ’T

& Caloulate \Water Area
T Input Water frea

wiath [1t]: |20.0
Length [ft); [40.0
Area (st ] |900

> Delate Calculate

Evaporation (Ibthr]:| 808

[Public/Schaols

[ Unocoupied/SHll & ctivite
Activity Factor [Fa): ,1_
wr wiater Temp [°F) ’507

o' Air Temperature (°F): ’827

o Flative Humidi 1 [55
Air Welocity [ftemin) IZEI_

& Calculats water Arza
7 Input Water Area

Width [ [52.0
Length [fi}; [B20
Area [so.ft )} |4264

> Deleta Calculate

Evaporation {Ib'hr): | 31,2

|Wave Pools./wiater Slides j

2z

[T Urocoupicd /Sl Activity
Auctivity Factor [Fal '15—
i/ ater Temp ['F) Iaﬂi
A0 Tempetature [FT |827
wnFielative Humidy (53 55
it elocity (fuming 200
& Calculate water Area
" Input Water drea
width [ft); [200.0
Length [ft): |250.0
Brea[sq i) 50000

X Delets Calculate

Evaporation [lb'hr]; | 75845

-1

|T herapeLtic

™ UnoccupisdStil Activity
Activity Factor [Faj: W
e v ater Temp [°F) ’F

Wl A Termperature [ ’347

wFelative Humidity (%]; |55

Airwelocity [ftAmin): ’E_
& Caloulate Water &rsa
O Input Water frea
Width (f): |80
Length (i) [15.0
Area(sgft): (120

X Delets Calculate

Evaporation {Ibchr): | 10,3

-]

| Elderlp Swimmers

[T Unoccupied/SHl Activity
Activity Factor [Fal: M
w'sfater Temp [°F): ’357
1 A Temperature [°F): ’887
wn Fielative Humidiy (3. 55
Alrvelacity (fkdmin): ’2E|—
@ Calculate Wwater Arsa
7 Input Water Area
Wity [t |20.0
Length [ft): [40.0
drea (sgft] |B00

X Delste Calculate

Evaporation {Ibthr]: | §3.4

NEW !! SMACNA Air Leak Class Calculator!!
SMACNA Air Leak Class Calculator!!

1 PSYCHROMETRIC AMALYSIS CIY - PsyChartl - -

I

@),

Filar Editr Analsie~ Notes+ “oole= “0olVWT~ Wiewr Language~ Seftings~ Usar Programe~ Registar Now Haelpr
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w8 (°F y ik :
[h LI i IF SI Copy & Print Wl Calkeula ® sbout X Close
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20.2 E I‘:“. ﬂ}. i) Height (in; 108
Ik FILe B/ wiidih (in: {136
00Es:z "—-I‘—il @] 3 3} b Length (in: |360
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h (Btuslk =) « 3 TestPressure (in WC: 10 W
o g 2 W SWACHA Leak Class [157 [
KA
h| CPCF ~ -
S R P
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NEW !! Center of Gravity - Corner Load Calculator!!
Center of Gravity - Corner Load Calculator!!

NEW !! Pump Law Calculator!!
Pump Law Calculator!!

[ PSYCHROMETRIC ANALYSS CO - Pyt rare: WD B —ﬁ-—_
File~ Edit- Analysis~ Notes~ Tools= ToolsW- Wiew~ Language~ Settings - User Programs~ Register Now Help= = W g T -
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r —
] PSYCHROMETRIC ANALYSIS OO - PsyChart 1 - b a9
Eile~ Edit~ Anahbysis~ Moles~ Zools~ ToolswT~ Wiew r Language~ Zeltings~ User Programs~ Register Mow Helg-
h+R M@ & o & [F ASHRENDT - TP S[ B cnoien .
CH (°F: DS EY
70.01= [ 3 ? 1, = @ Pump Law Calculator | = G |
WA °F; 5oy o
. ‘ ~ L Ir SI Copy &b Print B About 3¢ Close
<1505 (= ‘ ,vﬂ ‘wl
RH (%: Ep 9‘1(' o @ @ Current Pump Performance
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v g ¢ P W carciia |
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[
r
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NEW !l Complete Inter-Active Element Periodic Chart!!
Complete Inter-Active Element Periodic Chart!!

1 PSYCHROMETRIC ANALYSIS CD - Prytrart B - _-\
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02822 = "Ml\'l(“MF‘UﬂaFH‘
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NEW !! System Efficiency COP-EER-kW/ton Calculator!!
System Efficiency COP-EER-kW/ton Calculator!!

T PSYCHROMETRIC ANALYSIS CD - Pyttt - —IE W -
Filew Edit~ Analysis~ Hotes~ Toolkk~ ToolWT~ Wiew ™ Lsnguage~ Settngs~ User Programs~ Register Now Helpr @j. E]. '@ D 100% -
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~ e T
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NEW !! Total & Sensible Wheel Energy Recovery Performance Calculator!!
Total & Sensible Wheel Energy Recovery Performance Calculator!!
] PSYCHROMETRIC ANALYSIS CDT;ymm ﬁ

NEW !l Plate Heat Exchanger Energy Recovery Performance Calculator!!

Eile= Edit~ Anatysis~ Notes= Zools “oolsWT wigw T Language~ Settings— User Programs = Register Now Help~ @l El & O3 100% -
B+ B O @ ¢ o« & F ACHRENDT  « 1P ST BElEgeh -
ek O xS E Y
LR a1 ¢ Generalized Energy Recovery Calculator e e
-
B °F; -] i 7 . ; }
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WL ra L
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ooezs El @ dﬂ o Estimated Pressure Crop:|1.02 in. wiC Airflos: [10.0000 cim | F
ERCTR ' H . X ’;— B o Auto-Effactiveness  Input-Effectiveness Cry Bult: W °F =
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h (Bl b O = Latent Effectivaness: 12 % Cansty: 0-07E mowm | L)
28261 fre] = . Relstive Humidiy 10 5% LE
5 w1078 ci® . . . . *
IR CF: = g (= Entering Air Leaving Air Enthalgy:P<TT Bk l‘
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4 (e ft; S et Bul: [T0.3 F -
007z ‘ % G :
2 b
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EREL #® Leaving Air Entering Air B v |87 ‘F x
= ? Hurmidity Ratio: [T2.8 arle I
A tin ; Estimated Welocty: 180 fimin. ensiy-P0TE  Ibicuft ]
6.836 Estimateq Prassura Crop: 0.8 in. Wit Relatise Humidity F1.1 5 I
L Enthalpy:FTET Bl L
&.281 Sensicle Effactivenass: i< % Cew PointF0.2 F
Latent Effectivenass:[fi: % et Bule: FT0 F

Plate Heat Exchanger Energy Recovery Performance Calculator!!

1 PSYCHROMETRIC ANALYSIS CD - PsyChartl - e

et BU\L‘-ZE7° F Latent Effectiveness:|i: %

et Bulk: [ <1 F

Eile~ Edit~ Analysis= Hotes= Zools~ 0olsWI=- Miew= Langusge- ZSetfings= User Programs= Register Mow Help~ o | g o -
b4+® OH @ & « & g ssHRErDT - 1P §] Edengier -
Ch (*F: %
il L= &€ Generalized Energy Recovery Calculator ]
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- & w8 g X Estimated Pressure Orop: 138 in W i
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T
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1 CEE o [l Latent Effectiveness: |2 © % L4
26238 jre} W L
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21720 & H—
am e
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g
WP (in HE; ™ H-
0.26:3 : =
AN (greu, iy B A f—
PR | & H-
,? Point Mame: |Return Lir B
Airfia: 2000 cfm ’ Point Narne: [Supply &ir =
By Bul: |50 f sirovr fl000 e |
B ] F Entering Air Leawing Air Cry Bulk: 3.2 °F H-
Humidity Ratio: [F5.8 arlk Humidity Ratio: [102.8 gt
Cansity:[0.075 Ik e ft 0A Estimated Welocity: [F00.0 ftémin Cansiy 0.07E LXK ]
Relotive Humidity:F11 % Fstimstsd Pressora brop- 12 WE pagtie pumidie S E W
Enthalpy:[21.51 Brtule @ Auto-Effacttvaness O Input-Effactivenzss Enthalpy:T.57 Biwit :
- Cew PointfF0L2 F Censitle Effectiveness Cevs PointfT.8 F —
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NEW ! Fluid & Mixture Thermo-Physical Property Calculator!!
Fluid & Mixture Thermo-Physical Property Calculator!!

] PSYCHROMETRIC ANALYSIS CD-PsyChartl- o ™
File= Edit~ Anahksis= Notes= “ools= “oolsWi~ Wiew= Language= Eeftings~ User Programs= Register Now Help=
F4+S MW @ &« @ B ASHRAZNDD - 1P SI ES Englsh -
LB [°F; Do B Y
w2 L = NIST Fluid Propertics [T D I r— A3 ACIE  A40SA  A4T4E
- A = Argon R32 RZ2fea R40ES  R4TEA
SRS SRS~ IP SI& ernt Coms Abaut Eulane R4l RZ3ea R407TA R4178
c5E7c & A ’Ealhnmdim«ide A113 R23la  R407B PS5O0
d FudWeme I [ammoria 7] Ethane R114  R245ca R407C  REO1
RH (%: G ¥ B — Isabutene A15  R245la  R407D PSR
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W 0¥ I l:@) ] Pressure Oxzygen A1z4 R4014  R40094 RE07A
’ ) Propans R125  R401E  R40%  RA0SA
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¥ (EUTHIE; ey O y [0 020330 (Ibmeus Ri2 Rldzh  R40Z8  R4T14
s g o 2 13 R143a  R4034  R411E
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hEwE Entropy [1.9202 [BTUABm-R RZ2 R2IE  R4044  R4134
28102 rale [Ev [0.43548 [ETUEm R
N ceer & 1z (] Cp [055427 [BTUABmR
Jpp. & [CpeCr [1.2701 \
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i 7 BourdSpeed  [1675.1 [ft/s T -
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NEW !l Rectangle & Round Duct Fittings added to HDDuctDesigner!!
Rectangle & Round Duct Fittings added to HDDuctDesigner!!

7T PSYCHROMETRIC ANALYSIS CD - Pyran WD, ¥ ﬁ“——--&
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LB (°F} [} gj@ @ L3
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NEW !! Duct Temp Gain/Loss Calculator added to HDDuctDesigner!!

Duct Temp Gain/Loss Calculator added to HDDuctDesigner!!
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NEW !! Duct Pitot Airflow Calculator added to HDDuctDesigner!!

Duct Pitot Airflow Calculator added to HDDuctDesigner!!
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NEW I! Ability to Turn Logo On & Off, for ASHRAE Meeting “Generic”

Presentations!!

Ability to Turn Logo On & Off, for ASHRAE Meeting "Generic” Presentations!!
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NEW Il Customize Psychrometric Charts with your own Colors!!
Customize Psychrometric Charts with your own Colors!!
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NEW !! Change Any Chart Property Lines to Any COLOR You Choose!!
Change Any Chart Property Lines to Any COLOR You Choose!!
NEW !l Change Any Chart Property Lines to Any Line TYPE You Choose!!
Change Any Chart Property Lines to Any Line TYPE You Choose!!

NEW Il Change Any Chart Property Lines to Any Line THICKNESS You Choose!!
Change Any Chart Property Lines to Any Line THICKNESS You Choose!!
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NEW !! Improved Toolbar and Menu Control Setup!!
Improved Toolbar and Menu Control Setup!!
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NEW !l User-Defined Custom Area Shading right on the Chart!!
User-Defined Custom Area Shading right on the Chart!!

Now Help~
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Profile Presentation Contral
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Page Setup | Chart Settings | Chart Lines |

Point/Process,

Apply 9 Close
User Defined Zones

Paper-Chart Calors | ASHRAE Data Zane | NEBS Data Zon

User Zones:||

] Add New Zone

Custom Area Properties
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Fen Color Pen width  Fill Siyle
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NEW !! Ability to Hide State Point Label on a Point-By-Point basis!!
Ability to Hide State Point Label on a Point-By-Point basis!!

r
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Draw Your Own Lines Anywhere You Want!!

NEW ! Draw Your Own Lines Anywhere You Want!!

.
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NEW !! Draw Your Own Ellipses Anywhere You Want!!
Draw Your Own Ellipses Anywhere You Want!!
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NEW ! Draw Your Own Rectangles Anywhere You Want!!
Draw Your Own Rectangles Anywhere You Want!!

T— S
71 PEYCHROMETRIC ANALYSIS CO - Paychar W - Tt Wk T
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NEW !! Draw Your Own Circles Anywhere You Want!!
Draw Your Own Circles Anywhere You Want!!
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NEW !l Insert Your Own Pictures Anywhere You Want!!
Insert Your Own Pictures Anywhere You Want!
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NEW !! Languages, Now with {19) Different Languages on Charts and Reports

with one button click!!

Languages, Now with {(19) Different Languages on Charts and Reports with one button click!!
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NEW ! Point Color Control when Importing Data from Excel (*.csv) files!!
Point Color Control when Importing Data from Excel (*.csv) files!!

NEW ! Point Size Control when Importing Data from Excel (*.csv) files!!
Point Size Control when Importing Data from Excel {*.csv) files!!

NEW ! Process Line Color Control when Importing Data from Excel (*.csv) files!!
Process Line Color Control when Importing Data from Excel (*.csv) files!!
NEW !l Process Line Width Control when Importing Data from Excel (*.csv) files!!
Process Line Width Control when Importing Data from Excel (*.csv) files!!
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3 LABEL  Oal |POINT COLOR RED POINT SIZE 40 PROCESS COLOR GREEN  PROCESS WIDTH 2
4 LABEL QA2 |POINT COLOR BLUE POINT SIZE 45 PROCESS COLOR YELLOW  PROCESSWIDTH 4
5 LABEL  OA3 |POINTCOLOR GREEM  POIMTSIZE 50 PROCESS COLOR BLACK PROCESS WIDTH 6 =
5 LABEL QA4 |POINT COLOR YELLOW  POINT SIZE 55 PROCESS COLOR BLUE FROCESS WIDTH & Ja
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15 LABEL  OAL3|POINTCOLOR GREEN  POINTSIZE 70 PROCESS COLOR PURPLE  PROCESS WIDTH 6
16 LABEL QALA |POINT COLOR YELLOW  POINT SIZE 62 PROCESS COLOR CYAM PROCESS WIDTH 4
17 LABEL  OALS|POINT COLOR CYAN POINT SIZE 60 PROCESS COLOR GREY PROCESS WIDTH 2
18 LABEL OALG |POINT COLOR MAGENTA POINT S1ZE 55 PROCESS COLOR MAGEMTA PROCESSWIDTH 4
19 LABEL  OAL7|PCINT COLOR BLACK POINT SIZE 50 PROCESS COLOR GREEN  PROCESS WIDTH 6
20 LABEL QALE |POINT COLOR PURPLE POINT SIZE 43 PROCESS COLOR YELLOW  PROCESSWIDTH 8
21 LABEL  OA19|POINT COLOR GREY POINT SIZE 40 PROCESS COLOR BLACK PROCESS WIDTH 10

a
El

Page 23



HDPsyChart - Psychrometric Analysis Professional Edition User Manual

NEW !! Point property toolbar display now includes units of measure!!
Point property toolbar display now includes units of measure!!
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NEW !! Thermal Comfort Terms Definition PDF Manual!!
Thermal Comfort Terms Definition PDF Manual!!
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4] Themal Comfort Calculator

[ = | & [

ronmental Conditions

Air Temperature 788 =
MRT @ Link withAir  [78.8  ={°F
Air Velnrity 29 j ft/min
Relative Humidity 50 j %

& Summer " Winter
Activity
User Defined ]

Metabolic Rate [1.0 met

Clothing
User Defined ~]
Clothing level  [0.5 clo
Other Details
Extemal Work 00 met
Tubulence Intensity 70 %
Mean Mo. Dutdoor Temp  [15.0 ‘C
Exposure Time 50 min
Baronetric Pressure 760 ton
Weight 70 ka
Suiface Area 1.2 sam

G Hep JIP SI & Pint X Close
G

ET-  [788 °

SET= [f59 °F

TSENS 0.2

pIsC [0z

PMV  [032

PPD 7 %

FD 6 =

PS B =

15 03 Huetral

Tnuetral 715 *F [Humphreps]
Tnuetral 748  °F [Auliciems)

Comfortable

Comfort Zone Calculation

Summer Comfort

Humidity Level
In Zone

Dry-Bulk Temperature
In Zone

|

AW R AT T T A

T

-
1]
—r |
A .
robat Document in
File ™Wa View Document Taols Window Help

*, Thermal Comfort
Terms and
Def nitions

[*| Acceptable
Thermal B
Emvironment

\'_l Air Movement

] air Motian

\'_I Alr Speed

\'_I Ar Temperature
\'_I Alr Yelocity

M clo

] Clothing insulation
M| comfort

M| comfortable
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*] comfort Zone

\'_I Dewpaoint
Terperature

\'_I Draft

LTI hd

8501100 in

Thermal Comfort Terms and

Below are listed a number of terms commonly used
literature, standards, etc

Acceptable Tharmal Environment
An envirenment that at least 0% of the occ
acceptatle. {ASHRAE 55-92)

Air Movement
Combined effect of air velocity and turbulenc:
and flow direction

Air Motion
Same as air movement.

Air Speed
Same as air velocity except without regard to«

Air Temperature
Is *the dry-bulb temperature of the air
{ASHRAZ 55-92).

Alr Velogity

m
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<~ PROGRAM FEATURES
MORE PROFESSIONAL EDITION FEATURES!

Auto Flow Chart Diagram!
Now you can get a Complete Flow Diagram Schematic with all Process and Thermo-Physical
properties with One-Button-Click! Flow diagram and/or data can be copied with One-Button-Click to

the clipboard for pasting into your reports and presentations!

I Psychrometric Process Flow Chart

1011 & 0 &l kg whole Page - 100 -

SYSTEM FLOW DIAGRAM - STATE POINT & PROCESS REFORT

Report Date: Sunday, February 11, 2007
Projed Information: BasicProcess
Altituche: 0 (Fest)

Barom eticP ressure: 29.921 (n.Ha)
Atmospheric Pressure: 14 636 (psia)

COOLNG SENSIELE

MXNG coL HERTING
Total Energy Toml Energy
-470.914 Bruhr 164710 Btuhr
sendble Enargy Sansitle Energy
“307 493 Bruhr TE47 10 Brudhr
Latert Enargy Latent Energy
162421 Brukr 0 Buhr
Sensible Heat Ratio Sensible Heat Ratio
0883 1000
hboizture Difference oisture Diference
-148.9 Ibahr 00 bhr
-17.8 galhr 00 galfr

Version 6.0.0 Page1
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Weather Data Plotting with Complete Global Weather Files!!
Now you can see the weather data plotted right on the chart with one click!!

I_—'I e " L Pa ] | B= L4z |
% Weather Data Lé - G j = @
~ XClose
Location

Country |USA ﬂ

State  [DKL&HOMA ] f‘:

Ciy  [Oklahoma_Ciy -] . A&%? AN
Weather Plot Style _~;.-T / / \/
™ hNaone e
& DalaPlol P ;T f / / 7%\
" Bin Plt £ =i % A
" DataTable - = T, /
Months to Plot Hows to Plot £2 1; \, / / \'\-,.{ gt
W Januay R July ¥ Sundey W01 W03 W17 ) 07 / ){ / / i
v Februam W August ¥ 02 v 10 [ 18 5 ﬁk{i \
¥ March W September W Manday O3 1T W13 s j; \}X . .f/

W Apri W October W Tuesdap W04 12 W 20 E = 7 /\%}x 7
W May W Movember ¥ Wednesday W05 W13 w2l e r? — Pr ,i:" =
W June W December W Thusday W 08 I 11 b 22 E = \?/\‘\ / WP ol T }(r ™ B -
AN R L il = T LA A S e
W Check ALl W Flida}l W 08 W 15 F a4 E = s F Ta— - =

™ UnCheck ALL v Saturday ¥ Check ALL

Total Hours Selected: 8760 I Un-Check ALL £
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Weather Bin Shade Plotting with Complete Controll!
Now you can display Bin Weather data right on the chart and specify the bin size and colors!!...even
displays a bin legend that you can locate where you want!!

48 Weather Data

Weather Flot Siyle

Location
Country |USA ﬂ
State  [OKLAHOMA =]
City |Dklahnma_Dity j

Hele
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s WO D E @
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& E RO 0 -
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[w  Check ALL [ Frday FlFIER M E e //]. ;’Z‘\\ - \ o
[ U Check ALL ¥ Sabudsy W Chack AL i V - A =4
Total H Selected: 8760 T UnCheck all 7 ‘ /Nl \ Dlgf
] A avia e |
Wikt Ho i gL \i l/ %\ \\&- Disf
e - I N o] RS
i =5 > A i “M | A TN
A S AvES e b
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— = - e
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-
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5
[

i

7
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Global Weather Data Table Access!!...CREATE YOUR OWN BIN TABLES!!

Now you have access to world-wide weather data at your fingertips!!...create a complete weather
data file that you can modify, import to Excel, etc. with One-Click!!

= 1) -
— T Help
i #ppl Ch
Lo HP ST pmly X Coss Y @ ] 4 ES ASHRAENDI  ~ TP SI B Engish - @O WE -
ocation —————.
Country [USA - < W3 £| e
State  |OKLEHOMA |
Gy [Oklahoma City ~]
Weather Plot Style
" Mane Weather Data Tab\er 5 T
i~ W Month W DwBub [ DewPoint W Densty A
CobaaPel Day W welBub ¥ Enhdpy W Humidiy Refio ‘§ AL £ = K| A E
" BinPlot ¥ Hour W “apor Pressure = / \ i M
" Data Tatle B CredeDataTabe. B Specilic Vokime . e e,
Months to Plot Hours to Plot 1 RN K T-.
W January W July % Gunday 0 W0 viIr \7&-\_ e fr \7/\\\_ ‘g
[ February ¥ August '_ Mond [+ 02 [ 10 @ 18 . ) niepad
W March M September e oncay e v _V 13 Fie Edt Format “isw Help
[ april v October W Tuesday W04 W12 W 20 i
W May W Movember W Wednesday 05 [ 13 ¥ 21 guunt%éJSA
W June W December ¥ Thursda W0 V14 v 22 t-atE
i 07 @ 15 W 22 City, OHKLAHOMA_CITY
¥ Check ALL W Friday P02 @16 W 24 Altitude. 1302 ft. _ _ _ _
W Satrday Manth Day Hour Dry Bulb Wet Bulb Dew Point Humidity Riatio Enthalpy Density Wapor
I™ UnCheck ALL ¥ Check ALl 2F FF FF orflb btudlb Ibicu ftin. HG,cu ft Ak,
Yutal Hows Seléchad ™ UrCheck ALL January,1,124M to 1AM 28.0,26.4,24.1,19.2 968 0.0772,012,12.94
Total Hoing Sefegfect  BZ60

January. 1 15M to 24M,27 0,25 0,24 1.19.2.9.42 0.0774,0.12,12.91
Jaruary 1 2AM to 3AM 55 124 893 0118 2.8 06.0 0775.0 12 17 44
January 1 3AM to 44M 24 1 6.2.33.0.0773.0.11 12,82
January.1 4AM to SAM 24,1 §,0.33,0.0779.0.11.12.63
January 1AM tn BAM 33 0 8.7.84.00781.010.12 80
: Jaruary. | BAM to 7AM 230 8.7.94.0.0791.0.10.12.60
R January.1 TAM to 8AM 23,0 8.7.84.0.0787.0.10,12.80
: January. 1 BAM to GAM 25124 8, 2.0.06,0.0775.0.12,12.89
R Jaruary. 1 9AM to 10AM 30.0,27 8.25.0,20.0,10.29,0.0769,0.13.12.00
A January 1 10AM w1 1AM,34 030 6,26 1 311,11 40,0 0752,0 14,131
: ; January. 1 1AM to 12PM 379,33 3,27 0,22 0.12.50,0.0756.0.14.12 21
P - Januany.1. 12PN to 1PM.42 195 6.27.0 22 0,13 50,0 0750,0.14,13 32

January, 1, 1PM to 2PM45.0,37.89 288 24 1,14 .52 0.0745 0.16,13 41

921016
8.21.018.
§,19815
5,19.815.
819815,
B8.23.018.

= ﬁ'(( . ~ el January, 1 2PM to 3PM,48.0,39.5,28.9,24 1,15.26,0.0741,0.16,13 .49
,@‘%@TM o . January,1,3PM to 4PM,21.1,41.5,30.0,25.4,16.19,0.0736,0.16 13.57
W i o N January 1 APM to 5PM A00,41.3,30 9,26 5,16 1000738017 13 85
'@‘ﬁ"%k:‘l’/{ T January,1,5PM to 6P 46.0,38.9,30.0,25.4,14.98,0.0744,0.16 13.44
e it — January, 1 BFM to TPM43.0,36.8,28.9,24.1,14.00,0.0748 0.16,13.35

i S I January, 1. 7PM to 8P .43.0,96.8,20.9.24.
1 T | January. 1 BPM to 9PN 39 0,34 3.96.0.23
= — =4 Jznuary. 1 SPM to 10PM,20 0,34 3 28.0 2

sk 0N fonuary 1 10PM to 11PM37.0,32.
Lol January, 1 11PM to 124M 36.0 31
Januang 2 124 10 TAM 351,310

,14.05,0.0748 0.16,13.33
12.94,0.0754 0151325
28400754 0.151325
12.28,0.0758.0.14,13.18
11.88,0.0759,0.14,13 18
1 H B6,0.0761 D141313

1
4,
g 21
270220,
26.1,21.1

]
10
3

{30 L1
o]

a0

023
82702
52612
261,21,

Mouse lcon Control!!
Now you can change the mouse icon to Arrow, Target or Cross-Hair!!

o O
vl o -

r '.;"J
nI\QT

I T PRl
/l/ N\ k

L A i TP
Cross-Hair Mouse (just like CAD!) Or Target Style!!

—
A
N

5
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Individual Process Line Color Control!
Now you can control the color and thickness of EACH Individual Process Line!!

[ndividual Line Contral!f

= o ey g B
= : e ’ — Dro
%E‘}:} - :rw A ;'. . W i1 ('j fit -
A e S _4,1 e Al O acdpoint {73 Cimatic Data
el | f- = Il H | Y L
" i A i Process Cale Mags Flaw: ™ Use START |
1 - o Ly
— p. a? ' — i POINT | LABEL AR
- - 5 e > 3 = R, BR 5001
AT e e e T N aR 10001
) = e . L » 5L 10000
Py hi b1 Il . q ks WY 1N} .
v L ‘_;‘.r-v' " F I:n i i - ._ C'“ts“l RH aL 10000
s : SRR 2000 off| «
e e R
\ P e e R e strtport
= .?*. Ry o v o 2 - e 7 : |r.,.1|}{ +4{. Cooling Coil
.?'ﬁ R e } ?Fl Lq{ - T = ine Caolor Line
: =S (2 =Esw=m =ESS0 sl
S ey = e ML) Mixed Air =
e o == 10,0000 cfm = Al Flow 10001
S e et 83°F b/ 69.4°Fwdy | = r
= o = e F 4 e T : FE DB 53.000
s A RE =D " Return Air e D go42s |
S Do e R S g[’g[;:ﬂﬁﬂ-].;?o,: E: . RH 509 r
£ - e - - Hin i) I A
Cooling Coil LAT (3 :1-';’ ”*ﬂ"_:l = e ————— ‘L = I 001235 -
10,000 cfm = T o e e~ o e s (Y 13947

Individual Point Color, Shape and Size Control!
Now you can control the icon, color and size of EACH Individual State Point!!

Irndividual Point fcan. Colar and
Size Controf!!

e Psychrometric Processes

Ml [ AddPoint {7 cClmstic Data 8 &pply X Delete  § Hep X Close
Procesz Cale baszs Flowe & Use START Paint & Use CURREMT Paint

ponT | LeeeL | arFow | uom | rrocess | civEN e
RA BR 5001 STD CFM 4d State  [PONT
[ {wix BR 10001 STD CFM airmping  [Pont |
b |cc BL 10000 STD CFM Cooling PONT
Kﬂ 10000 STD CFM Senzible ROINT ’j
k

Current Point

%—| DA 5000
“Hale P [rH ~][pe.00000

Process

Line Color  Line i

7] 7w

&ir Flowe 10001 @ Circle-Circle ~  AjrFlow 0000
o] 83000 Swarecrss - DB 55.000
=] B9 425 WWH 54 671
@ Souare-Square -

RH 209 [ RH 95.0

I 0.0 235 - W 0.00904
W 13047 @, Trizhile - 13.158
. P - f— . e
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Winter "V" Air Mixing Capability!
Now you can plot mixing processes that cross the saturation line!!

£
EWTH. FY

— = ¥
HUMITT 7 RT3y AR N
- %.5 FA M O asrant (ZjcimetioData 8 spaly X Delete F Hele X Close
R Frocess Calc Mass Flow: @ Uss START Point © Use CURRENT Peint
2 : POINT | LABEL \ IR FLOWY \ L | PROCESS GIVEN \
B i 51 AR 1000 STD CFM Al State PoinT
FL RA AR 1000 STD CFM Aid State POINT
iz ([T AR 2000 STO CFM Air Mizing POINT
= CH 3
Slart Point Ajr Mlixing (Second Paint) Current Point
1 o~ - Fed - | Lirflow () [100 o]
| Line Color Line Wicth  State Poirt

S

el sifow 1[I0 —¢| 78 @yﬁ&

Al Air Flows 1000 Aidr Flow 1000 Air Flowy 2000
H | OB 5.000 ul=} 75.000 iz} 45.597
i VB 2929 wh 70.397 VB 45 897
RH 0.0 RH 50.0 RH 1000
W 0.00051 e oo 4397 W 0.00548
¥ 11.720 W 13.798 ¥ 12.866
h 1.742 h 34 385 h 17950
k % DF -5.150 DR 65410 DF 45.5480
L G AP B e N S d 00852 d 00724 d 00778
Jeiifs E&ﬁ%ﬁuﬁﬁ%&é— wp 00244 wp 0.70as ¥p 03072
= A 0,303 Ak 7396 A 352
Fog Region Property Display!!
Now you can read fog region properties!!
< P . AN — —F N
De Q L0 ~ ~ 7
Foc N =T —~ OY\ ~— ~
A A T~ N . S 41
ol 2 — ST =X
oG Q-l\ £ ~ =X ~ N L
RH LS L — AN e A
P T . g R YRR LN I " N
FOG Df Lo —~TC =~ 0 I GV I T
e o R A | iy
i Loy o o A I T W T |
Mz o T — 7S T . S W A
P . — N N S D B N Y
v A . . T) i A SN
Fos | Lo ~ ~ 0 S N A
- — T~ — Z [ LT A
b | oy, e R ST N ) -l N I
T~ . . v I VI ERYER 1
24138 . . e e g B bV A 1 N )
o T N R A N R (N I AT R
e B o MO Pl A loxn,c,"rn RS '
FOG . A = I TP —
J e, e - - 1,
FG
R
FOG
B




HDPsyChart - Psychrometric Analysis Professional Edition User Manual

Humidity Ratio Unit of Measure Control!!
Now you can select the Humidity Ratio units displayed on the chart and used in Psychrometric
Analysis with one button click!!

1 1
Humdity Batio Umits
" Small Unitz [gr/lb or gskg)] o Large Unitz (Ib/b or kgfkg)

Constant h, WB, HR, DB, VP, DP, SHR & dW/dh Line Control!!
Now you can specify exact individual property lines to be displayed!!

EE Constant Line Conirol
o Lpply 3 Close

( [reve Paint T Y apor Pressure W
r Humidity R atin T Enthalpy T Specil

i Wolume T Relative Humidity - [

SHRLes | dh/dwilines | et Bulb
[n] |

On Dy Bulb IHEFFI:;::CIE Faint Line Color Line width
P B AR
W[5 ‘ ~] —ﬂ 40

r | =l =T
r | =] —7]

o ! =] —7]

i
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Complete Thermal Comfort Calculator!!
Now you can perform thermal comfort modeling calculations on the fly!!

&% Thermal Co

mfort Calculator

Environmental

Air Temperature

MRT [ Link with Air  [78.8  =I°F

Conditions

788  °F

Air Velocity 39 :I' ft/min
Relative Humidity 50 j %

* Summer T Winter
Achivity

User Defined

Clothing

-]

Metabolic Rate |1.0 met

Uzer Defined

Other Details
External Work

Turbulence Int

Exposure Time
Barometric Pre
Weight

Surface Area

Clothing level

7l
0.5 clo

0.0 met
FiL) 4

enszity

Mean Mo. Outdoor Temp  |15.0 ‘C

60 min
760 torr
70 ke
1.2 Q.M

SIUIE

IP SI & Print X Close

Reszults

ET- 88 °F
SET= [f59 °F
TSENS [0.2

pISC 02

PMV  [0.32

PPD  [7 %

PD 26 =

PS B3 x

TS5 IW Muetral

Truetral [¥1.5 *F [Humphreys]
Trnuetral |[74.8 *F [Auliciems]

]

Comfort Zone Calculation
summer Cornfort

Comfortable

Humidity Level
In Zone

Dry-Bulb Temperature
In Zone
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ASHRAE Class 1 through 4 Datacenter Zones (allowed & recommended) and NEBS Datacenter

HDPsyChart - Psychrometric Analysis Professional Edition User Manual

Zones (allowed & recommended)!!
Now you can display the Data Processing Environment regions right on the psychrometric

chart!!ll...the regions are calculated and are displayed dynamically with elevation!!!
Page SEtup] Chart Settings l Chart Lines] PointProcess LiﬂES‘
EDmertZanes] Faper-Chatt Colorz - Data Processing Zunesl
ASHRAE Class 1 - Allowable
On Label On Pz Color F'en'w’uith Fill Style Fill Calar . S B B
W v — gf Iﬁ = |Tiansparert = I_ﬁ o 1\: 7o = : f{I i :
o o Ly 11 § 7=
ASHRAE Class 1 and 2 - Recommended = X i 2 i
On Label On Pen Color Pen'width Fill Style Fill Calar & e "_\ oo = =
Vov —i [40 = [Hozontal ][ e £ e = e SSm=s
ASHRAE Class 2 - Allowable 5 i i L e v i e e =
On Label On Pen Colop Pen'width  Fill Style Fill Color P e e e e v
™ ™ —i IH E Tianzparent - I_ﬁ p S s z : ._A?i E
ASHRAE Class 3 - Allowable . SSmSTER S e ==
Ok Label On Pan Color Penw/idth Fill Styl= Fill Calor hEw L = 3 m—— +F
¥ W —i [40° = |Tiansparert - I_ﬁ B Fr G 7= 1"‘ 2 s i :
ASHRAE Class 4 - Allowable SEsEncsaecgpesenaSenomotEn:
On Label On Pen Color Pen'Width il Style Fill Color SR AP AP " T R e
Moo _i IHE iansparsit - l_ﬁ e }&‘{ L‘.'f = dfl:'w I_’ ; = A
MEBS - Allowable SO iy iR i B S
On Label On Pen Color Penwidth Fill Style Fill Calar I : ﬁ'" - > " 5 =
W M — ff I_ == | Tranzparent I_ e a : i o .
— R 1 PR Fe RS & > 5
HEBS - Recommended ; L_'I h:.' : SE=En = = : = N
On Label On Pen Color Pen'width  Fill Siyle Fill Calor o el = o e = 1=
V¥ _i IHE Tiansparent = I_ﬁ L — f i ] ": : ;I*" l.u \jl' L\\ 5 ai:, AR5 i
W A A TR B LN PR S HRD 5 " ;
Q Data Processing ) Area Bazis W) Class Defintions — t SERan :ﬁ 3 s
Ervirorrnent et T o TR A i 5
n Y"?"\- '\-$ LA T I '\."1 J ] JI}IN;.‘!L’ -q:' = : f 5 : ‘Ill' tl'\;
i EEE e SEEss Son SSnESae SOEnE Go=snEEEh
e e e e e e e
ERemmmse oaem - F ' = &
=5 BT = SEES EESER -
= e e e e R =
= e e zsSoEr=smiEsse EFEE 82
e e e e - 5
SRR R v o s i = :
e EmomEET R fasp Szo=====nsSeEE SESS
" 4 2 ! i = &?‘%r:- l‘:.ml-ll I?I‘ et il- ;u |Hrl:\. :}\- :EE
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Process Control added to Data Import Function!!
Now when you're importing data text or Excel spreadsheet data, you can specify processes with the
datal!

tiicrosoft Lxcel - HDPsyChart Points IP.csv

lz_l'l Ele Edit  Wew Insert  Format  Tools  Data Window  Help - a8 X
P A i -1 - BIU E=E=:94 § % ¢ 308 R LN N |
I+l - F B Engl
A [ EBEJCTOJE[FIGIH] T ] K I M N E Q [R] T~

HE S
| 2 |ALTITUDE 750 I
| 3 |LABEL  ©A1 CFM 2000 OB 50 RH &0 UOM 0 STD AIR T PROCESS |Acd State Point START POINT O Mz SECOND FOINT 0 LABEL F
[ 4 |LABEL  0AZ CFM 2002 DB 52 RH 50 UOM 0 STD AR F PROCESS|Connect State Points [START PQINT 1 biX SECOND POINT - 0 LABELF
| 5 |LABEL 0A3 CFM 2004 DE 54 RH 50 UOM 1 STD AIR T PROCESS |Add State Paoint START POINT O M SECOND POINT 0 LABELF
| B |LABEL Q&4 CFR 2006 DE 56 RH S50 UOM 2 STD AIR T PROCESS |Add State Point START POINT O MIX SECONMD POINT 0 LABELF

7 |LABEL A5 CFM 2008 DE 58 RH 50 UOM 0 STD AIR T PROCESS |Add State Point START POINT O Mk SECONMD POINT - O LABELF
|8 |LABEL  0AB CFM 2010 DB &0 RH 50 UOM 0 STD AR T PROCESS JAdd State Paint START POINT O M SECOND POINT 0 LABEL F
|9 |LABEL  0A7 CFM 2012 DB 62 RH S0 UOM 0 STD AIR T PROCESS |Add State Point START POINT O M SECOND POINT 0 LABEL F
[10|LABEL 048 CFM 2014 DB 64 RH 50 UOM 0 STD AIR T PROCESS|Add State Paint START POINT O MIX SECOND POINT 0 LABELF
| 11 |LABEL DA CFM 2016 DE 65 RH 50 UOM 0 STD AIR T PROCESS |Add State Point START POINT O M SECOND POINT 0 LABELF
| 12 |LABEL QA0 CFM 2018 DE B3 RH 50 UOM 0 STD AIR T PROCESS |Add State Point START POINT O mX SECOND POINT 0O LABELF i 2
| 13 |LABEL QA1 CFM 2020 DE 70 RH 50 UOM 0 STD AIR T PROCESS |Add State Point START POINT O MIX SECONMD POINT 0 LABELF :
|14 [LABEL  0A12 CFM 2022 DB 72 RH S0 UONW 0 STD AIR T PROCESS |Add State Point START POINT O MIX SECOND POINT 0 LABELF
(15 |LABEL  0A13 CFM 2024 DB 74 RH 50 UONM 0 STD AIR T PROCESS |Add State Point START POINT O M SECOND POINT 0 LABEL F l‘
16 |LABEL  OA14 CFM 2026 DB 76 RH 50 UON 0 STDAIR T PROCESS |Add State Point START POINT O MIX SECOND POINT 0 LABELF f_ °
|17 |LABEL  0A15 CFM 2028 DB 78 RH &0 UOM 0 STD AIR T PROCESS|Add State Paint START POINT O Mz SECOND FOINT 0 LABEL F
| 18 |LABEL QATE CFR 2030 DE 80 RH S50 UOM 0 STD AIR T PROCESS |Add State Point START POINT O MIX SECONMD POINT 0 LABELF g
18 |LABEL QA7 CFM 2032 DE B2 RH 50 UOM 0 STD AIR T PROCESS |Add State Point START POINT O mX SECOND POINT 0O LABELF
|20|LABEL  0OA18 CFM 2034 DB 84 RH 50 UOM 0 STD AR T PROCESS |Add State Paint START POINT O M SECOND POINT 0 LABEL F
|21 [LABEL  0A19 CFM 2035 DB 88 RH S0 UONM 0 STD AIR T PROCESS |Air Mixing START POINT 5 MIX SECOND POINT 18 LABELF

2
= v

4 < » » HDPsyChart Points IP / |¢ s |

Ready MM

o804

-0.152
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Sl units added to text file & Excel Data Exchange!!
Now when you're exporting data text or Excel spreadsheet data, you can export out in Sl units of
measure!!

@_] File Edit Views Insert Format Tools Data  Window Help Ea -
P ] A 9« £ g éim‘ia\ ~10 - B I U SEE=-H % % r w28 oo Securbr.. MR m
F& - I
A | B T ¢ | O T E T F ] 6 [ H T 1 T J T ¥ T L T M T H ]
_1_|Project Name
IFRBET 2112007
3
4 Altitude (m) 228.6
_5 [Barometric Pressure (mm. Hy)  739.6263
L6 |Atrmospheric Pressure (kPa) 98 60886 I _l
?’
g_|Foint Mame Airflove Condition  Airflowr L0 Dry Bulb (*YWet Bulb { Relative HiHumidity F Humidity F Specific v Enthalpy (| Dew FPoint Density (k'vapor Pregs
943.9006 Standard Is 10 5461273 50 3912268 391E03 08291 1991235 G.11E02 1209113 A.BO4865
9448445 Actual If= 1M1 8332722 50 4215314 4.22E-03 0.832756 21.80106 1.083334 1193825 4.858115
909.0002 Standard  kgfmin 12.22222 7302322 50 4539035 4.54E-03 0.836442 2374321 2111111 1194538 5337289
909.9074 Standard  kgrhr. 1333335 BZ20222 60 4004655 4.80E-03 0.840161 26,742 3133333 1189283 £.759665
947 6762 Standard Is 14.44444 9136666 50 5253455 5.25E.03 0.B43915 2780082 4155555 1.183964 6.168661
948 6201 Standard Ifs 15.55556 1005194 50 5646786 5.65E-03 0.847706 29.92322 5183334 1178672 G6.62834
949 564 Standard Is 16.BBBEY 10 8BE25 50 B.OBBDE3 B.07E-03 0.851536 32.11293 B.205854 1173372 7118307
950.5079 Standard  Ifs 1777778 1187931 50 B.512775 B.51E-03 0.855407 34.37391 7227777 1168082 7.B33608
951.4518 Standard Is 18.88889 1279282 50 B.59E8486 B.9SE-03 0.855323 36.7102Y 85.249999 1162741 5184956
952.3958 Standard  Ifs 20 137055 50 7.494835 74SE-03 0.863286 39.12635 9272222 1157405 8771137
953.3397 Standard Is 2111111 1461803 50 §.033548 B.O3E-03 0.867288 41.62674 1029444 1152051 932416
954.2630 Standard Ifs 2222222 15.53061 60 8606433 GG1E-03 0.671304 44.21622 11.31667 1146678 10.05504
9552274 Standard s 2333333 16.44339 50 921539 9.22E.03 0.B754B5 4688986 1233333 1141281 10.7538
956.1713 Standard  Ifs 24.44444 17 35658 50 9.862413 9.B6E-03 0.679665 49.68293 1335556 1135858 11.48853
9571152 Standard  I¥s 2655656 1827028 50 105495 0010585 0.883908 52.57104 1437222 1130405 1228382
958.0591 Standard  Is 2666667 19.184668 S0 11.27915 1.13E-02 0.888218 55.57002 15.39444 1124922 1312062
959.0037 Standard Is 2FFFFIG 2009983 a0 12058337 1.21E-02 0.B92583 5B8.68605 16.411171 1.1719402 14.00159
950.947 Standard I 28.888389 21.01553 50 1287469 1.29E-02 0.897052 G61.92561 17.43333 1113844 14.34003
1907 523 Standard Is 2171312 1578618 54426097 9088534 O.0E-03 0.8705268 44.92181 1212778 1147775 1060925
W 4 b b Gheetl { Sheet2 / Sheetd /
Ready
/‘75&
072 P A
v AT K

11.290 T DS )

Export Data in EITHER *.txt format or *.csv format!!
Now you can export your psychrometric analysis data in either text file (*.txt) format or an Excel

friendly comma delimited format (*.csv) for easy data exchange!!
8 PSYCHROMETRIC ANALYSIS CD - Ps

File Edit Analysis Motes Tools iew La

e Chrl+Hh
G Cpen Chrl+0
i Close
H Save
Export Data a3 TAT or CSV file! W
Save A=, ..

ﬁ Save Image hs,..

il Expart Data bo Excel C5¥ Fils
Export Data ko Text File
d‘ﬂ Open Weather Data File. ..

@ Weather Glossary. ..

Sawe Chart POF As..,
m Sawe Repart PDF Az,
m Save Flow Chart PDF &s. .,
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Outdoor Air Estimator UPDATED to Standard 62-2004!!
Now you can quickly and easily obtain updated values from Table-16 from ASHRAE Standard 62-
2004 with associated Notes and Air Classifications!!

9% Outside Air Estimator - RE: ASHRAE S5tandard 62-2004

Application Group |Eduu:atiu:unal Facilties j IF SI % Print 3 Close

Specific &pplication |Media center j
cftn per Person 110 cftnper =91 012
Ma. of People 22 Area (zg.ft)  |FS00
AlR CLASS

People OL Rate [220 Area 08 Rate (900 Air Clazs =1

TOTAL Suggested Fresh Airflow (cfm) [ 1120 ) Class Defintion

NOTES
Far high gchool and colleqe libranies, use values shown for Public Spaces - Libran.

GEMERAL MOTES ~
[1.] Related Requirements: The rates in this programn are bazed on all other applicable requirements of
ASHRAE Standard B2-2004 being met.

[2.] Smoking: This program applies to no-smoking areas. Rates for smoking-permitted spaces must be
determined uzing other methods. See ASHRAE Standard 62-2004, Section 6.2.9 for ventilation
requirements in smaking areas.

[3.] Air Densite: Volumetnic aiflow rates are bazed o an air densite of 0.075 lbda/ft3 1.2 kadasm3),
which coresponds ta dry air at a barometncpressure of 1 atm [101.3 kPa) and an arr termperature of 70°F
[21°C). Rates may be adjusted for actual density but such adjustmentis not required for compliance with s

Weather Term Glossary!!
Now you can quickly and easily look up any almost any weather term or phrase in seconds!!

Weather Term
Glossary

o 1 RO

"t

P A RO Nt
3 P
. . . K
L ,‘gl - N i -...;
Y : Fa? ..-.'"E-'fk{f
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Wind Chill Factor Calculator!!
Now you wind chill and frost bite times are at yo

ur fingertips and can be calculated in seconds!!

2 wind Chill Calculator

W calculate: | A} chart B Faa 1P ST & Print
__,}';rL Temperature and “Wind Conditian
Temperature a0 F
“Wind 45 mph
__,}';rL Wind Chill and Frostbite Time
Wind Chill 44 F
Frosthite Time 10 minLtes

Climatic Data PRINTING Capability Added!!

Instead of just viewing design data or adding it to your psychrometric system, how you can print all

the design data for your location as well!!

= JI=_J_]

&R Print X Close

W COOLIMNG ||_|5g

j| 1,302 Elewvation, feet o English (IF)

W HEATING |Oklahoma

[ 3540 Motth Latitude ™ Metric (SI)

IV D

| Qklakarma City, Will B ogers Airport

j | 9760  ‘'wWest Longitude

SUMMER COOLIMNG Evaporation D ehumidification
DB MAB |2 1| we wmoB [ 1| P woB I Z
A F db N fra e [P
0.4% 99 T4 | 9314 rri 91 99 .04 T3 g3 g3z
198 95 T4 | q5.26 JE a0 a0.32 72 a2 8204
29, 94 73 (- Q356 75 249 29.24 Fil| 21 81.32

Extr. &nnual Max. DB °F

Std. Dew. °F

Mean Daily Range DB °F

WINTER HEATING

Coldest Month Extreme Annual Daily

E’FE' f{' Fah v ﬁfh M‘fE B E:uFEl S‘tc{.FDev.

ssen| 3 |50 |~ [ 832 || oax
99% | 15 || a0 |r*| 1472 | 19 III
WIND  coincident with 0.4% OB (coaling) MoWs | 13 | mph D | 180 | deg.
Coincident with 99.6% DB (heating) RS 15 | mph D | 360 | deg.

Extreme Wind Speed

19 rmph

2.5%, mph 5% mph
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Cooling Coil Performance Line Control!!
Now you can display cooling coil modeled curves right on the psychrometric chart!!

f Cooling Coil Lines [+

i Chart Perimeter Outling v

W CheckALL | [T Un-Check ALL

Humidity R atio Units
" Small Unitz [gr/lb or gfka) & Large Units [Ib/b or kgdfkg)

Greek, Japanese and Dutch Languages Added!!
Now Psychrometric Analysis supports (13) Languages!!

IP SI ES English - i
E Afrikaans
“ Chinese —
Dranish —
B Cutch
E= English

. A French S
E iz M Cerman
Gresk

| WA Italian

B |E| Japanese
— EM Portuguese
M Spanish
Swedish
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Page and Chart Area Color Control!!

Now you can customize the appearance of the psychrometric chart and select virtually any color for
the page and chart area!!

Profile Presentation Control

H
[+

FPage Setup EhartSettingsl Chart Linesl Paint/Process Lines
Comfort Zones  Paper-Chart Colors l Data Processing EDnes]

L]

e
i

)11

Page Background Colors &

3

T4

ikt
4

S

-“‘Ial;'_ BHheCty

.
a

—
=

-]
Lt

Paper Fill Color Chart Fill Calar

-
L]

LH

{ L] -1

=

!Ilﬁllvll

Lt
[

E5i

V|
7!

I

"H

[
T

i
1q:
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Black & White <=> Color Display & Print Control!!

Now you can select Black and White only or Color display!!
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Heading On/Off Control!!

Now you can turn Headings On or Off!!
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Psychrometric Chart Outline Control!!
Now you can turn the Chart Outline On or Off!!

| ﬂ Chart Perimeter Outine W

Zoom Window Control!!
Now you can Zoom using a Window to specify where you want to Zoom!!
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Ability to add user defined "ToolBox™ Programs under menu item tools!!
Now you can ADD your other Engineering Tools to the Psychrometric Analysis menu so you can
access them easily and quickly!!

ser Programs Register Mow  Help

&

ASHRAE MO - IP SI E=English - &= g O oo

Program Mame Program Path ¥ tpply K Close —
Delete %} IJzer Prograrn 1 | | Browsze. ..
Delete %} Uzer Program 2 | | Browsze. ..

) Delete %} Idzer Program 3 | | Browsze.. ||
Delete %} IJzer Program 4 | | Browsze.. |
Delete %} IJser Program & | | Brawss.. ||
Delete %} IJzer Program B | | Browsze. .. i‘
Delete %} IJser Prograrm 7 | | Browsze. ..
Delete %} IJzer Program 8 | | Browse... ||
Delete | ¥ User Program 3 | | Browse... |
Delete %} IJzer Program 10 | | Brawse.. ||
Delete %} IJzer Program 11 | | Brawse.. |
Delete %} IJzer Program 12 | | Browze.. ||~
Delete %} IJzer Program 13 | | Browze.. ||
Delete %} |zer Prograrm 14 | | Browsze... |k
Delete %} IJzer Program 15 | | Browsze. .. E

I - WA F A |IIEE L] g I I I
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Single & Double Interpolation and Extrapolation Calculator!!
Now single and even double Interpolation and Extrapolation is

2 Interpolate Calculator

and quickly!

&h print X Close
Y2 M CcALCULATE |
7
I Single o+ [ouble
1
" |nterpolation  Estrapolation
4 | x2 i Linear Analysiz

Series 1 Low Point1 Mid Pointl  High Paointl
Value X1 2 X [3 X2 [4

2000 Y11 Y 2 Y2 [3
Series Mid Low Mid Mid Mid High Mid
Value X [3 X [4 %[5

2250 Y[z Y [3 Y [4

Series 2 Low Point2  Mid Point2 High Point2
Value  xq |3 X [ X2 [6

2500 Y13 Y [4 ¥2[5

Fan Law Calculator!!
Now when you're estimating fan motor heat for an unknown condition, you can quickly calculate the

new power and heat required!!
© Fan Law Calculator

(@] Curent Fan Perfomance

Airflow W cfm
Static Pressure Iﬁ in. 'w'C
Poer [z4  bhp
Speed W rpm

Pulley Size 12 in.

@ Mew Fan Performance

o Arflow [tzoog cfm
(" StaficPressure  [3g0  inWwC
" Power [145  bhp
" Speed W rprn
~

Pulley Size 10.0 i,
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Duct Sizing Calculator!!

Now when you need to estimate duct design static pressures for fan performance, required motor
power and motor heat, you can use this tool to quickly determine duct pressure drops!!

& Duct Designer

W cALCULATE | 1P SI & Prit X Close

Anr Condition

Airflowe {2000 cfm

o 5TD Air ¢ ACTUAL Air

Denzity | 0.0750  |bouft

Duct Matenal |L|n-:u:uateu:| Carbaon Steel, Clean ﬂ
Foughness Factor (000015

¢} Rectangular Duct

Side1[12 in. Side2 [12 in Ductlength [100

Equal Diameter W N Area IT aq.ft. Welocity 2000 ftémin

Freszure Drop W i CAT1000 Total Prezszure Drop W in

#" Round Duct

Diarmeter IT if. Druct Length W ft
Area IW sq.ft. Velocity |2376  ftYmin

Prazzure Drop m inMCA00f  Tatal Pressure Drnpm il

¢ Oval Duct

Side1 12 in. Side2 12 in Ductlength 100

Equal Diarneter W ih  Area IF za.ft. Welacity lﬁ ftmiiry

Prezzure Drop (0638 inWCA00f  Total Pressure Drop (064 inwW0C
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Financial Loan / Payment Calculator!!
Great for when you need to quickly estimate a payment or generate an amortization table!

& | panCalc

Loan Amournt {50000

Percent Down 10 e

Maximun Years 50

Minimum Years 30

Max Interest Rate |50 7 |%

Min Interest Rate |40~ |°-‘f:-
Show Payments Copy
i | Show Ar 1 Table (&) Print

”
Paymerit Principal Paid  (Interest Paid
$1174.02

1 F1 056 57

2 F03.07 1 ,065.95

3 $108.79 %1 06523

4 109,51 1,064 .31

5 F110.24 31,063,748

5] 1093 $1,065.04

7 F111.72 1 ,062.30

5] 1246 1 ,061.56

9 F113.21 31 ,060.31

10 F13.97 51 .080.05 b

L4 >
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Complete State Point & Process Report!!

Complete state point and process report with the ability to copy EITHER the report IMAGE or the
DATA to the clipboard so you can paste it right into your proposals, presentations or the data into
spreadsheets!!

STATE POINT & PROCESS REPORT
Repeort Dale: Salurday, June 12, 200d Frepared By: Pobsr Hanna
Project Inkrmalion: Company: Hands Dewn Sollkars
AU & Feel) Prione: (405) Ba1G314
Baromelic Preasurs: 22,921 (InHg) Fau: (408) Bdd 6314
Almesphene Pressue: 14,656 (psk) amall salzsT randsdeansolteare.com
il Fealive Enihadpy =) Tnehy Ebohk
Eib Humiiy ol Fanl Hoina 1
LF. sy Ul B ENE: JF: MUt
TE T EES [T FRH] e EFFF)
ATl il Fealtvs Tpaain Enihapy Caat Tanchy Ebroht
BID HIHIY oAl Fanl Him 1
E . Sl ke ENEk: E: Lo syt syl
PR ¥ s S T EE TRIE T
Froos 52D siocan| Cuhumadileshon
b
<211 Fornd Wams Told Sinzibie Latnl Catumd. | Hal Foko Erdnoipy Zinibe Enary
Ersigy Enagy naken HImHIly e Far Cehumedladion
Blu Fij ; iEu b, ‘bir. #Lb bb; \Elil b,
) 1] W4zt NI NEE ILF3 FE 1 |
=1
LTATE PAHT L2128
T '3 5l 28I I ENTRArT T Tanery AR FEEol
s3hnded; b Eub Humiily i Fonl Fiassiis o 18
E: ‘F. o R S ENE: JF: [ m Hy: e
JEEE] ™ LELL] ki T T Lk Y
Frociiz SSntkls .WIE
T
2 Faand Hams Told Sirath Lanl Hasuia Heal Rl Enfaks
“Znolireg Enwgy Ermiqt Duistanc Him iy Rala
ol e iEW I, IEH ‘Eub BE,
FE EE T =E = ) W&
4.5H
LTATE PAHT LA
3 WET | el Erlhadry T TApr Tholile |
o1 (2] Hamay Fan| Flerouls Humi 1
F. R Elb; s Fi ol
T T T L0k 50 T
Frosi 1z SSnzkds Hed rm
H
=200 A MM Told Tl [CEHTE Heal Rk EnFaEs:
Huiling Ensrg; = Him ity Rate
hns o BN R: ‘EVE BE
FE E] WS T TR I3
== Tanery AR FEEell
Fanl Hoina 1
S E: HI P
LD EEE53
=T 29
Cammudieaon Heal Falke Enkaks
HIm I RIR
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Complete Project Information & Note Control!!
Complete project information and note capabilities!! Notes are individually controlled allowing for font,

color, border, background, etc to all be specific to each note. Complete Drag-n-drop functionality as
well as new-edit-delete note management!!

"'v"li (I Il- i F"'\-\i —= i. i i )‘I'\- i i‘- 1 '\-- 1 LT = I 1
il 1 LY : = 3 I rl:' 5 I f at I"l o I\.'l x'. I"-
:;'-I: . +— 1\. '\.1" = X :,_-.I 1\. up!] }f a.n ‘5_.".!- J:‘\- - . E‘-
e e : leaving air 1 x " R
ater inioetion et condition = o =) =
IWater injection 23— 5 L e i ;
H3leaving air = i S 4 e :
3 diti :EL .Qf\x -=r ' f 1 = - = ] 4
T—con 1non = [— ] - r =T = = -
3 T T T—1 habi\ . .:5 = IJ' "s = :'-. -\"h. = r
11 | ol LY 1 - 1 1 = E
T e e T e o e e L= . e =
Dl H = Supply air condition 3= [
e e s e e e e e 5
- fap = | Y | 3 .Y e, 1 - 1 N L=l = 11
I = = | | iy i =N Y T b =11 15
S - i e e a " ame e
g — i » ..)h =} o - | 1 Frb — I".
=" " o Y 7 1 \.ﬁ —re= = X =
Room design 39—=% | = %} e A S
g L . ml — F LY
condition e tReturn fan leaving =1 o] = .
Pt . s = Llas " f: 5
P e e = air condition o o i e =t
1 O =™ o 1 L.' = ] 1 ] -
_J Ir~.x 1 !r": 'l\}‘ 1'_..‘ '\.l"l 4 ll.'l_\. : |'.Hr '%*I 1 s | = | 1 I
e o o B  —— = e . H i =
S Eee==n i = . I'I.I'lem_g or _humldnfil_?.r =
| ] T n z T =T entering air condition 5;
T 1 " i | = V= 7 I 11 o N N T T TV T T T B N .
F L | =L 1 =01 1 =1 | = | 1 1 =1 I | I 1 | I | =l
L = TRL b W I i | 1 L | 1 1 1 1 1 1 T-1 -1 1 E =1 1 1

Complete User Data Control for Reports and Graphs!!
User information and auto note display capability!! User information is added only once and is
automatically available for displaying on both the chart and/or the state point and process report!!
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Complete Chart Presentation Control!!
Complete Chart control including virtually any Altitude or Pressure, Dry-Bulb and Humidity Ratio Axis
Limit Control, turning Lines ON & OFF, Process line color and width, state point icon and size, state
point label font control, Comfort & Data Center Zones, Page Setup and more!!

Profile Presentation Control

Page Setup | Chart Settings | Cha
ComfortZanss Paper Chart Colars |

Page Background Colors

&apply X Close
it Lines | Point/Process L.nes}

Diata Processing Zones |

Paper Fill Color

Chat Fill Color

il

B Profile Presentation Control

& opply XK Close
Comiort Zones | Paper-Char Colors | Data Processing Zanes |
Page Setup | Chart Setings | Chant Lines | Point/Process Lines |

LANDSCAPE Chant drea Margin
[o7
Lago Marain Top
Top ,F Left ’T
Lett [03 ror Right
Bottom
= Margins in Inches o7

PORTRAIT Chart Area Margin
B
Logo Margin Top
Tep B3 Left S
Left [T82 o7 Right
Bottom
* Margins inInches  [07

ad Margin Defauits |

# Profile Presentation Control

& apply ¥ lose
Comfort Zones | Paper-Chan Colors | Data Frocessing Zanes |
Page Setup  Chat Setfings | Chart Lines| Point/Process Lines|

Heading Contiol
v Shaws Heading Test on Chart

W Use Custom Alitude [feet)

o Eltitude -

M Use Custom Aris

Minimum DryBulb Temp: [32 °F
Masimum DipBulb Terp: [120° °F
0.0200  Ib/b

Load Axis Range Defaults

¥ Use Custom Chart Label Settings
Chart Ling Label Fant Size [ 6
W Line Tides OFFF  ® Line Labels OFF
W Label Line 3reaks OFF

Load Font Size Default

Masimum Humidity Riatio

W 2pply

X Close
Comfort Zones | Paper-Char Colars | Data Processing Zones|
Page Setup | Chart Settings  Chart Lines | Point/rocess Lines |

Chart Moperty Line Control Major _ Minar
Dry Bulh = W
Whiet Bulb = 2
Humidity Ratia = 2
Specific Wolume 4 3
Enthaloy =
Relatve HUmIcy =3
£ Extended Enthalpy ¥
ﬁ Perimeter Enthalpy =
E SHR Inclex: I~
f Cooling Cail Lines =
i Chart Perimeter Outtling =
W Check 4LL | I Un-Check ALL
Humidity Ratit il . .
© Small Units [ or atkg) @ [Carge Units (b or kafkat [

A
&epply K Close
Comiort Zones | Paper Chat Colors | Data Frocessi
Fage Setup | Chart Settings | Chart Lin

& Profile Present Control

Process Line Color Control

—/| B

Process Line Color Process _ine Wyicth

State Point Style Control
State: Point Color

“® E B “mWel

State Poirt Size
c&p oo A £

State Point Label Control
W LabelON W Label Line Break ON

Line 3resk Calor — A — @

Label Fortt Cortrol

Label Font Example

il -1 -A BZIU

Profile Presentation Control
&epply X Close
Fage Setup | Chart Settings | Char Lines | Pont/Frocess Lmes}
Comfort Zones | Paper-Chart Colors | Diata Processing Zores |

¥ Show Summer Comfort Zone

Mininmum Devpoint Temp. [ 360 °F
Menimum DP Dry-Bule [ 610 °F
R LR Dry-Hul [ /40 T

Msimum Wet-Sulb Temp. [ 80 F
Masimum VB Dry-Bulb [ 730 F
Mirimum 8 Dry-Bulb [ 730 F

Load Sunme: Zone Defaults |

Pen Calor —ﬂ PenWeight [10

= fico| g

W Show Winl
Mininmum Devpoint Temp. [ 360 °F
Menimum DP Dry-Buls | 760 °F
Minimum CP Dry-Bule [ 630 °F
Waximum Wet-3uls Temg. [ 640 °F
Maodimum B Dry-Bulb [ 740 °F
Minimum A6 Dry-Bulb [ 6.0 °F

Load Winter Zone Defaults |

Pen Color = ﬂ Pen'weight 10 = Fil Color r@

& Profile Presentation Control E

®apply X Close
Page Setup | Char Settings | Char Lines] Point/Pracess ,mes}

Comfort Zones | Paper-Chart Colors— Diata Frocessing Zones

ASHRAE Class 1 - Allowable
On Label On Pen Color Pen'width  Fill Style Fill Caler

¥ W —ﬂ [0 S Maspaent =] g2

ASHRAE Class 1 and 2 - Recommended
On Label On Pen Color Penwidth  Fill Style Fill Caler

¥ W —ﬂ [0 S Maspaent ~][ g2

ASHRAE Class 2 - Allowable
On Label On Pen Color Penwidth  Fill Style Fill Caler

¥ W —ﬂ [0 S Maspaent ~][ g2

ASHRAE Class 3 - Allowable
On Label On Pen Color Pen wWidth Fill Style: Fill Caler

¥ W —ﬂ [0 S Maspaent =] g2

ASHRAE Class 4 - Allowable
On Label On Pen Color Pen wWidth Fill Style: Fill Caler

¥ W —ﬂ [0 S Maspaent =] g2

NEBS - Allowable
On Label On Pen Colop Penwidth — Fill Style Fill Caler

PR =] S Taweeen <] 2]

NEBS - Recommended
On Label On Pen Color Pen'width  Fill Style Fill Coler

¥ W —ﬂ [0 S Maspaent ~][ g2

& D20 Processig
Environment

) AreaBasis @) Class Defintions =
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Sensible Heat Ratio Line Plotting!!

Sensible Heat Ratio Line Plotting is available with one simple button click!! Type the desired SHR
and click the button and instantly, the requested SHR line is displayed on the chart!!

= FITRI
b T 1 M D
i G| = N =1
A — I T oy T 0
T T P G i}
—rr T
I | X T Ly ‘F-
L L1
= ) T
| Pl E =
| P o L i
Tl L LY b I
I L 5 i e
Start Point: ‘RA | = 1= ; )
i LN T_1T =
: o 17 Y "
H H 1= : . ~ T L1 T
Sensible Heat Ratio (SHR): [75 = ;
C ol F - 1 v
" e 11 A 1
3 1 i T T 0y
3 o s e il I
e — e b
.
H | L 11 (=] L3
H Wl T ||J
T 1 ) : 5T
[ T L% = I
I m— 1 =
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e P :
C W o i — 1 — T
= Gl 2 A B J%I.I
| ;L0 B 1 3 T ="
T PN Y P 1 T I =
s T i ST :
1 L e S Y Ly 3
i M Lo I3 B I s N P O iy ~t
= 0 | [ I, B WY v TP " T e T 3 | L | s ! =
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. i L 1 i e e — = - 1.3 Fem, T
i e R e Tt =+ T =

Humidification Delta-Enthalpy / Delta-Humidity Ratio Line Plotting!!
Humidification Delta-Enthalpy / Delta-Humidity Ratio Line Plotting is available with one simple

button click!! Steam Flow rate is automatically calculated based on desired Final Dew Point
Temperature!!

7] dh/dW Ratio Line Plot : A"‘h
Start Point: [RA - & &|5EEEE ﬁg—.
dh/dW Line Plotting ESSS=SEES

;::,-': Stearn Temp (°F or *C): 250 %#1\_ = : -
dEnthalpy/dHumidityRatio (dhidw): [1163 SEEAfe
_Plot dh/dW Line . = %& '

Humidification Process Calculator

Dew Paint Temp (°F ar ®C): |95 -

Final Dry-Bulb Temp (°F or "CY: |BE.5?

e FEERAAA A AT
i
F'!u;-u 1
__E:ﬁf‘::

i
] SulllE
LTI

L1

Steam Flow Rate (Ib/hr or kafhr): |1’If1.9

3 s
N | = =
T
Calculate | ; i~ 35 =
) T —
o 1
. .~
= L | — LY
Y F,.‘,;‘ q ,,|| I:q WWI_HT_W:‘%- LT 1
Ili. ﬂ‘L'I"!F'H.PI]I-JI"\L—F'.'1I'.I L% I Nl | 5
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Complete State-Point and System Process Analysis Controlll

Complete State-Point and System Process Analysis capable. Process modeling includes AIR
MIXING, COOLING COIL, EVAPORATIVE COOLING, DESICCANT DEHUMIDIFICATION,
HUMIDIFICATION and SENSIBLE HEATING & COOLING!! All processes can either have END
POINT specified, CALCULATING PROCESS DATA or PROCESS DATA specified, CALCULATING
END POINT result!

EPsrchrumetric Processes - o il

& spply [ Add Point o Climatic Data... < Delete  ShPrint  § Help

PoT | LapEL | aRFLOW | uom | PROCESS D
R, AR 1000 STD A0 State Paoint POIMT
[ |oH AR 1000 STD Desicoant Dehumicify POINT
[ |=c AR 1000 STD Sensible Cooling POINT
HED AR 1000 STD Sensible Heating E
[ o &R 1000 STD Coaling Coil
[ | EC AR 1000 STD Evaporative Cooling POIMT
[ |HH AR 1000 STD Humicification and Hesting POINT
[ s AR 1000 STD Connect State Poirts POIMT
: Ml AR 2000 STD A Mixing POINT
o | b
Start Point Process Current Poirt
5]
R, ﬂ Sensible Heating £ | J |
Air Flowe 1000 r Iﬂi Ajr Flowe 1000
be 72000 CH §9.999
WWH B3840 r 16,506 WH 63.746
RH 550 ¥ Sensible Energy 16,506 FH 338
Wy 0.01022 r Ini iy 001022
¥ 13693 W 14.079
h 29181 r 0.0 h 32.849
DF 57754 r 1.000 op 57759
d 0.073a - i o 00718
v 04517 Wi 04517
a0y 5222 Ay 5.080
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Complete IP & Sl Unit of Measure Control with ONE Button Click!!
All Charts, state-points and process data are converted automatically between IP_and/or Sl with the
click of a button!!

PSYCHROMETRIC PSYCHROMETRIC
CHART CHART
Nomal Temperature Nomal Temperature
SEA LEVEL " SEALEVEL o
B WETRICPREZEIRE Y4 e bl BerfuS R TPRESIVRE TN o
‘;f‘\ o - F#- ‘ N
1-'}“ ¥ »-‘ _i‘#'”?i -
:‘(._1- r -E_-.-‘n. . Fi q_-l:_:_; ¥ I
P LA 6
rwr ‘]“.-;5&5: -__!-:T -J..-"dl‘ .Ag':-.ll R .
t - T . ._._.‘_._.iﬁ._._.e_, ¥ -..« .
Save Charts and Report as PDF Files that can be easily shared or emailed!!
Ability to export chart and reports out in PDF format automatically!!
Save Chart POF As...
B Save Repork POF As...
Select any of (10) Different Languages for Charts and Reports!!
Automatically convert between {10) different Lanquages just by Clicking a button!!
B= Afrikaans PSYCHROMETRIC PSYCHROMETRIC
O chinese DIAGRAMME CARTA
Danish La Température Normale Temperatura Normal
= traish Sl Unites Sl Unidaders
gl ’
a Frg b NIVEAU DE LA MER . NMWEL DEL MA
s (R AT LT | I (LYY RN C T L P |
M erman . . ? )
KW Itahan R ‘_;" vy
EN Fortuguese . g ; o h_kl:-' '
B2 sparcsh & o .
Swedish S T T.-‘: ) L
o7 : A o AL
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Easy-to-Use Right-Click Pop-Up Menu Control!!

Right-Click Pop-Up menus allow for easy control of the chart whether it's moving state-point labels
or managing chart notes!! Left Double-Click automatically ZOOMS-IN and Right Double-Click
automatically ZOOMS-OUT. Hold the left buttom down and Drag allows you FULL PANNING of the
chart!!

: S Above Left
& Eelow

& State Paints...

E)‘ Print Prewview

[ 5
'_ @l_ Zoom In

z El Zoarn Cuk

Change Profile, ..

Complete Stand Alone Psychrometric Property Calculator!!
Complete Psychrometric Calculator with File-Open-Save capabilities and outputs in either IP or Si
units!!

Pl
JFgE a3 s B8 A + H-E
P m Crescrplion Liry wat | Felatwe | HomidAy | Sumediy | Speobc | Enthaipy | Dew | Densy wapol b
. Fre=: o an Fulb Ll ity H3iio Raiin alume Fromnt Mesaae | HY
metre Freseure il "Fh F i) (kL ity | canan [ Ewne | oeFs Jokieany | e B | g
Al0spher T ELTUlE 4 606
— [ FH0I0 TaOpOd AT Q010BE COQIDD 14 35E4 @1 3ASE T1 BOO OOFOBSD O TEEN
brz Bk Terte. = . R B0 BFOO0D 50140 Od112£] ©OQZ00 138453 31 502E B 34T DOfF304T 0 hreal
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Complete World-Wide Climatic Outside Air Design Data!!
Complete Climatic Outside Air Design Data for over 1,000 cities throughout the WORLD for gither
IP_or Sl units!!

¥ Climatic Data - ASHRAE 1997 Fundamen - | x|

W COOLING |UuSa hd 76 Elevation, Fest % Englizh (IF)
W HEATING  [Oklahoms [ 2 MothLattue " Metric (3D

W MDD [Tuls= Rd 959 West Longitude

SUMMER. DB wWAE [ B MDB [a | DPF mDB [q
F vk - F ok - F i -
COOLING F  F " F oo oo
04% (100 (|76 TEOO[| |79 az az2.00(| | 7E ar a7v.00
1% a7 76 FEOOf| [78 92 Q20074 85 85.00
2% a4 75 Ts00() |77 an a0.0of| |73 24 8400
Avarage Annual Max . DB F td. Dew. °F III Mean Daily Range DB °F
WIHTER DB FRH . - | | Coldest WS MCDE Average
HEATING *F % | "0 -
Motk mph F A!'mual DE  Std. Dev,
99 6% [ 9 =0 672 04% |24 45 hiri. o o
9% 14 |50 123 1% [22 |40 [6 ]
WIHD Coincident with 0.4% DB (cooling) [ ¥ Tt 12 mph D 180 |deqg.
Coincidert with 99 6% DB (heating) MCWE 41 mgh AT 260 |dedg.
Annusl Design Yalues 1% miph 2% |23 |[mph 5% |21 |mph
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Cooling Coil Design Calculator!!

Complete Cooling Coil Leaving air condition calculator!!! Automatically calculate the Leaving air
temperature or the airflow for cooling coils!!

B (o3 | <aving A Condiion Cubcultrz 3 M

[ﬂ cicgee @ mpaly gEE o 3 Gnse

P {F 0 lﬁ Low Daetn (cdect &y twea;

Ao 000 scrw  TodHes  edmn Fludvi

DwpBub Tamc B3 F ™ SeableHes [F0000 Rl

Hegotiy Fabo 001122 BB T Laledsdeat 100D Lius

E rirpy el Bra’t ¥ SHR R (R

Lamwin] Coll m L eamity Call GorEthen & Apply

4 Afowiozel 10000 SCFM fullew 00 SCFM

T Bub lusel BB 0E F CipBdE Tenp G5 d14 F

Hurewe Feo  DH3M BB Humdbe® a0 000910 bR

Erivatrs REL T Btvb  Enthapy 7318 Bl
x
B o ®oron & oo e
Boomi(Foney |02 =] LOMI DMUs {Beimcl mw e
Lrthgw 100 SIEM W loeal Hoa LT Biuh
CroEud Tamp  BGOD F T teeshie Heat [(TADT Bl
HuridipRaba  DOM23 &b T LateetHeal  [105000 Blut
E-ihary 1.5 ad ™ HR |~ EL
LominaCon  |CU ~| Loawng Cou Condion & appiy
O oheflu ze] TSODG SOFM railow g5tz STPM
‘& [irp-Bub |uze] 5200 T CuyBudb Tene:  BROD ‘T
Humedry e 0 009 Ak Hundby Asha DAOG04 It
F -lbatpy SE Hludh f.nlhalpy RNIK HiwAk
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Complete Air Collection Calculator!!

Integral Air Collection Calculator!! Simply click on the combo box drop downs and select the state
points desired for collection, and with one “"Calculate => button click, your system collection point is
automatically displayed, available to be added to your system, chart and report!!

x4
Sedecten Paw 1 [F2 =] i Prm X Close
B 104 S
Gretub Teme 1500 F
Hurmdiy Ralio oon22 Ibih
Enlralpy 14 AuAb
Swlocted Ford 2 |L'H il
FuilFkam 1.0M SCFM
S Bk Teeg: 3000 ‘F
Mymdey Raim  000ST0 4.
E rtnalpy 2a.0¢ BuAb B Appky Pord 1o Thad
f:r'r:"’ Poim 3 1'.;]] -y =] Callection Poit [Fori Labed Hera ]
P - Ralfloys 5000 SI?FM
Fustadey Pl 0 G 'k - E Calcuiale =3 — CrpBub Temp 7100 F
Humedily Habo  000B13 101}
Endinalpy 2310 BluAb Erthainy sz Btk
Selected Pow 4 |EI: -
Afiw 1000 SCFM
iy Bub Termp BRI 'F
Humdrey Rao 00263 b’k
Entinalpy i Busb
Sploctod Farrt 5 |- il
il ham 1.00] SCFM
Gipfub Tere 7000 F
Humidey Faie 020200 %]
Erdfalpy 186 Buub
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Stand Alone Universal Unit of Measure Conversion Calculator!!
Complete unit of conversion calculator for quick and easy IP<>SI unit conversions!!

=

Faorce ] Light ] hass ] Powear ] Pressure ] Specific Yolume ]
Acceleration ] Anle ] Araa ] Denaiwl Distance ] Energﬁ;] Flnw]
Temperature ] Tirme ] Yelocity ] Yolume ] vaolume - Dy ]

[t Cuatpat
Celziug

Fahrentbeit
K.elvin K.elvin

Rankine @ R ankine

[pat:

Cutput; |35.4222222222222
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Complete Data Exchange Capabilities with Microsoft Excel, Word, etc!!

Complete Data Exchange Capabilities!! You can export data, charts and reports either by Edit-Copy

copying to the clip board, or by automatically exporting out to a PDF file!!

Importing of Data is accomplished with comma delimited “.csv” files which can easily be generated

with any text editor or spreadsheet program such as Microsoft Excell!!

Ed Microsoft Excel - HDPsyChart Points.csy

File Edit ‘jew Insert Format  Tools  Data ‘Window  Help  Acrobat
DEEa8 &GV $BER-T L= -4 2] [t
Ld Ts 4 = .
J25 - 2
A, B C O E F 5 H
1 ALTITUDE 74l
2 LABEL 0OA1 CFhA 2000 DB 50 RH 50
3 LABEL  OAZ CFhA 2002 DB 52 RH a0
4 LABEL  0OA3 CFhA 2004 DB =4 Cu L
5 LABEL 0A4 CFhA 2006 DB
B LABEL A5 CFhA 2002 OB File Edit Search Wiew Help
71 ARFI MAR " Fhd N nR ALTITUDE. 750, .. ...
O||raBEL. 0&1. CFH| 2000.DE, 50, RH, 50
= LABEL QA2 CFHM.2002.DB.52 . EH.50
—||LABEL. QA3 CFM.2004.DE.54 . FH. 50
LABEL OA4 CFM,.2006.DE.56,EH, 50
— |LABEL.QAS CFM.2008.DE.58.FH.50
46 | |LABEL OA6 CFM 2010 .DE.60.EH, 50
—|LABEL. Q47 CFM.2012.DE.62.FH. 50
@B LABEL . OAZ CFM.2014 . DE.c4 EH.50
% LABEL,QA9,CFY, 2016 ,DB, 66, KH, 50
= ||LABEL . OA10,CFH, 2012 ,DE, &8 EH, 50
LABEL OA11 ,CFHM, 2020.0E.70.RH. 50
_ ||LABEL.OA1Z ,CFH, 2022.DE.72 . EH. 50
LABEL OA13,CFHM, 2024 ,0DE, 74 ,EH. 50
— |LABEL . OA14 ,CFH, 2026 .DE. 76 . EH, 50
LABEL OA15 CFM, 2028.DB.78.EH, &0
—|LABEL.OA16  CFH, 2030.DE. 20 .FH. &0
___||LABEL,QA17 CFHM, 2032.DE.82.FH. 50
LABEL OA18 CFM, 2034 .DB.84.EH, &0
’_1 LABEL . 0A19,CFH, 2036, DB, 86 FH. 50
- S SR e
U LSS O AP TO,
& s e T e e AT
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Motor Heat Calculator!!

Motor heat calculation is one button click away!! Simply type in the motor size (power) and the
efficiency and instantly get the resulting sensible heat generated by the motor along with the
corresponding temperature rise!!

12 Motor Heat Calcul |

Given Data

Airflave | 15000 cfm
katar Size | 10 hp
E fficiency | M4 4

Sensible Air Heating

Senzible Heat 27335 Btushr

Approw Temp Rise | 1.71 F

Steam Property Calculator!!
Complete Steam Property Calculator in both IP and Sl units of measure!!!

Steam Property Ca |

IF SI i Calculate  &h Print  EnCopy

Temperature 324 °F

Abzalute Pressure 9E.2000 pei

Abzaolute Pressure 196.0623 in.Hg

Specific Volume - v 0017 oLt Alb
Specific Vaolume - vfg  |4.598 oLt Ak
Specifiic Yolume - vg (4616 oLt Ak

Specific Enthalpy - hf (295 54 Bitu/lb
Specific Enthalpy - hig (331 .47 Biu/lb

Specific Enthalpy - hg (118710 Btudlb

Specific Entropy - sf 0.4706 Brudlb -°F
Specific Entropy - 2fg {11361 Btu/lb -°F
Specific Entropy - 20 [1.60E7 Bruflb -°F
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<] VERSION AND RELEASE HISTORY
VERSION 7 — NEW FEATURES (Release Aug-2011)

NEW PROCESS ANALYSIS CAPABILITIES
- NEW! Updated ASHRAE Datacenter Zones to 2011 Thermal Guidelines!
- NEW! Updated ASHRAE 2010 Comfort Zones!
- NEW! Re-arrange or Re-order Points on the Fly with One Button Click!
- NEW! TMY2 & TMY3 Bin Weather USA Locations Added!
- NEW! Ability to Select Days Per Week for Bin Weather Data & Plots!
- NEW! HDClimatic Updated to 2009 ASHRAE Fundamentals!
- NEW! Import Your OQwn Weather Data File Locations into the Chart!
- NEW! Optional Process Directional Arrowheads on Process Lines!
- NEW! Ability to Print-All or PDF-All (Psy+Flow+Report) into ONE File!
- NEW! Cooling Coil Apparatus Dew Point (ADP) Calculator!
- NEW! Cooling Coil Air Bypass Factor (ABF) Calculator!
- NEW! Improved Air Mixing Algorithm with both Mass and Energy Balance!
- NEW! User Program Quantity Expanded from 15 to 25 Programs!
NEW TOOLS
- NEW! Evaporative Cooling Detailed Performance Calculator!
- NEW! Electric Heater Detailed Performance Calculator!
- NEW! Indoor Pool Evaporation Calculator!
- NEW! SMACNA Air Leak Class Calculator!
- NEW! Center of Gravity - Corner Load Calculator!
- NEW! Pump Law Calculator!
- NEW! Complete Inter-Active Element Periodic Chart!
- NEW! System Efficiency COP-EER-kW/ton Calculator!
- NEW! Total & Sensibile Wheel Energy Recovery Performance Calculator!
- NEW! Plate Heat Exchanger Energy Recovery Performance Calculator!
- NEW! Fluid & Mixture Thermo-Physical Property Calculator!
- NEW! Rectangle & Round Duct Fittings added to HDDuctDesigner!
- NEW! Duct Temp Gain/Loss Calculator added to HDDuctDesigner!
- NEW! Duct Pitot Airflow Calculator added to HDDuctDesigner!
NEW PRESENTATION CONTROL
- NEW! Ability to Turn Logo On & Off, for ASHRAE Meeting “Generic” Presentations!
- NEW! Customize Psychrometric Charts with your own Colors!
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- NEW! Change Any Chart Property Lines to Any COLOR You Choose!

- NEW! Change Any Chart Properly Lines to Any Line TYPE You Choose!
- NEW! Change Any Chart Property Lines to Any Line THICKNESS You Choose!
- NEW! Improved Toolbar and Menu Control Setup!

- NEW! User-Defined Custom Area Shading right on the Chart!

- NEW! Updated ASHRAE 2010 Comfort Zones!

- NEW! Optional Process Directional Arrowheads on Process Lines!

- NEW! Ability to Hide State Point Label on a Point-By-Point basis!!

- NEW! Draw Your Own Lines Anywhere You Want!

- NEW! Draw Your Own Ellipses Anywhere You Want!

- NEW! Draw Your Own Rectangles Anywhere You Want!

- NEW! Draw Your Own Circles Anywhere You Want!

- NEW! Insert Your Own Pictures Anywhere You Want!

NEW LANGUAGES

- NEW! Languages, Now with (19) Different Languages on Charts and Reports with one
button click!

- NEW! Croatia Language!
- NEW! Czech Language!
- NEW! Finish Language!
= NEW! Latin Language!
- NEW! Polish Language!
- NEW! Turkish Language!
NEW DATA EXCHANGE
- NEW Point Color Control when Importing Data from Excel (*.csv) files!
- NEW Point Size Control when Importing Data from Excel (*.csv) files!
- NEW Process Line Color Control when Importing Data from Excel (*.csv) files!
- NEW Process Line Thickness Control when Importing Data from Excel (*.csv) files!
- NEW! Import Your OQwn Weather Data File Locations into the Chart!
NEW NOTES
- NEW! Improved Note Conirols!
GENERAL IMPROVEMENTS
- NEW! Added Apparatus Dew Point (ADP) to Cooling Coil Leaving Air Calculator!
- NEW! Added Air Bypass Factor (ABF) to Cooling Coil Leaving Air Calculator!
= NEW! Point property toolbar display now includes units of measure!
- NEW! Thermal Comfort Terms Definition PDF Manual!
- NEW! Improved Air Density Property Calculation!
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- NEW! Many minor bugs and improvements implemented!

VERSION 6 — NEW FEATURES (Release Jan-2007)

NEW PROCESS ANALYSIS CAPABILITIES
- New Auto Flow Chart Diagram
- New Individual Process Line Color Control
- New Individual Point Color, Shape and Size Control
- New Winter "V" Air Mixing Capability with Condensation
- New Fog Region Property Display
- Constant h, WB, HR, DB Line Control
NEW TOOLS
- New Complete Thermal Comfort Calculator
- New Weather Data Plotting with Complete Global Weather Files
- New Weather Bin Shade Plotting with Complete Control
- New Global Weather Data Table Access
- New Weather Term Glossary
- New Wind Chill Factor Calculator
- New Climatic Data Printing Capability Added
- New QOutside Air Estimator UPDATED to ASHRAE Standard 62-2004
NEW PRESENTATION CONTROL
- New Humidity Ratio Unit of Measure Control
- New Mouse Cross-Hair (Like CAD!!) or Target Control
- New Cooling Coil Performance Line Control
- New Page Color Control
- New Chart Area Color Control
- New ASHRAE Class 1 through 4 Datacenter Zones (allowed & recommended)
- New NEBS Datacenter Zones (allowed & recommended)
- New Black & White <=> Color Display & Print Control
- New Heading On/Off Control
- New Outline On/Off Control
- New Zoom Window Control
NEW TOOLBOX ANALYSIS
- New Ability to add user defined "ToolBox™ Programs under menu item tools
- New Single & Double Interpolation Calculator
- New Fan Law Calculator
- New Duct Sizing Calculator
- New Loan Calculator
NEW ADDITIONAL CAPABILITIES
- New High Pressure Capability up to 100 PSI
- New Auto-Altitude Change with Climatic Location Selection
- New Fog Region Thermo-Physical Property Display
NEW LANGUAGES
- Now with (13) Different Languages on Charts and Reports with one button click
- New Greek Language
- New Japanhese Language
- New Dutch Language
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- Improved ltalian Language Updated
NEW DATA EXCHANGE
- New REAL-TIME Data Monitoring Capability
- New Process Control added to Data Import Function
- New Complete Weather Data Export to Excel or Text File
- Sl units added to text file & Excel Data Exchange
- New Export-As Excel *.csv File
- New Export-As Notepad *.txt File
NEW NOTES
- Improved Note Control Update

VERSION 5 - FEATURES (Release Jan-2005)

NEW PRESENTATION CONTROL
- New Custom Axis Range Control
- New Chart Altitude or Pressure Control
- New Lines ON/OFF Control
- New Process Line Color & Width Control
- New State Point Icon, Size Control, Color & Label Control
- New Comfort Zone Area Plotting
- New User information Saved/Displayed on Charts & Reports
- New Page Setup Control
NEW PROCESS ANALYSIS CAPABILITIES
- New Sensible Heat Ratio Line Plotting
- New Humidification Delta-Enthalpy / Delta-Humidity Ratio Line Plotting
- New Partial Mixing of Airstreams Allows for Component Mixing Bypass
- New Cooling Coil Leaving Air Calculator / Auto-Plotting
- New Organized Toolbar Menu Setup
NEW TOOLS
- New Air Collection Calculator with Auto-Plotting
- New Integral IP<=>8I Unit of Measure Calculator
- New Fresh Air Estimator Updated to 62-2001
- New Motor Heat Calculator
- New Steam Property Calculator
NEW ADDITIONAL CAPABILITIES
- New Easy Auto-Create / Export PDF Files of Charts & Reports
NEW LANGUAGES
- Now (10) Languages including CHINESE
NEW DATA EXCHANGE
- New Complete Data Exchange Capabilities
NEW NOTES
- New Add/Edit/Delete Note Control with Drag-Drop Positioning
- New Project Information Control Displayed on Chart & Report
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VERSION 4 — FEATURES (Release Jan-2003)

NEW PRESENTATION CONTROL
- New State Point and Process Report
- New Universal IP <=> Sl Unit Control
NEW PROCESS ANALYSIS CAPABILITIES
- New Air Mixing Process
- New Cooling Coil Process (with REAL Cooling Coil Curves!)
- New Desiccant Dehumidification Process
- New Sensible Heating Process
- New Heating & Humidification Process
- New Evaporative Cooling Process
- New Sensible Only Cooling Process
NEW TOOLS
- New Stand Alone Psychrometric Calculator
- New Stand Alone World-Wide Climatic Data
- New Stand Alone Outside Air Calculator based on ASHRAE Standard 62-89
NEW ADDITIONAL CAPABILITIES
- New State Point Label Positioning Control
- New Zoom & Pan Control
- New Mouse-Move Thermo-Physical Property Display
NEW LANGUAGES
- New (7) Different Languages on Charts & Reports with one-button click
NEW DATA EXCHANGE
- New Ability to Copy Chart to Clipboard
- New Ability to Copy Report to Clipboard
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<5 PROGRAM SUPPORT
Technical Support

Technical support is free of charge and available by fax, mail, email and through our World Wide
Web site.

It is our policy to respond to all inquires within 48 hours from receipt.

Please include Version number found in the “About” box under the Help menu with your inquiry.

Email: support@handsdownsoftware.com

Phone: 405.844.6314
Fax: 405.844.6314
Write: Hands Down Software

1108 Olde Bridge Road
Edmond, OK 73034
USA

Web: hitp://www.handsdownsoftware.com

Contact Us

HANDS DOWN SOFTWARE
1108 Olde Bridge Road
Edmond, OK 73034
USA
Off:  405.844.6314
Fax: 405.844.6314
Email: info@handsdownsoftware.com

OFFICE HOURS
8:00 am - 5:00 pm Central Standard Time
Monday through Friday

HOLIDAYS
New Year's Day
Memorial Day
July 4th
Labor Day
Thanksgiving
Christmas
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V7 Registration

Version 7 requires a registration code for EACH Seat, (1) Seat is licensed per CD, unless you have
purchased a site license.
Psychrometric Analysis Suite REGISTRATION CODE REQUEST

Release 7.0.0 & Print f Fax = E-Mail X Close
Registration is REQUIRED for Version 7 email or fax to 405.844.6314

* Note: HDPsyChart Psychrometric Analysis wifl ) . P
onfy run far a few days without registration and Installation Code: |12'j'|'|5"|‘I
will stop functioning without notice. Registration Version‘li'..SHRﬂE Psychromeric Chart
is required for this version.

Version Type: ‘meemonal Edition

User Registration He,ease:l;,.[,l,:,

When you register as a User of this program. your
contact information will ke included in email Your Name:l
notification broadcasts of )
N i Cumpan_p.l

=» Conective patches when issued

=» Mew Features update links as they Address 1:l
become available Address 2:|

=» New Versions as they become available

=» Periodic Tips and Use Examples City: State/Prov..
Postal Code: Country:

Phone: | Fax: |

Enter Registralion Complete Form and
Code Below: Fax or Email to »

Fecerve
Reagistration Code

* E-Mail |

" flater This /s whers your ragistration
code will be sent. (1) code is pravided per
CD, Piease contaci us for additional seai

Reagister Later ‘ End without Registering | perrchases if necessary.

Click Here to Yalidate and Save Registration Code

General Registration

When you register as a User of this program, your contact information is included in email notification
broadcasts of Corrective Patches, New Features, New Versions, Tips, etc., everything you need to
stay current.
Menu Palh
4l PSYCHROMETRIC AN YSIS (D - PsyChart ]

File Edt Analysis Nokes Taools Yiew Lamguage Schtings Register Mo Help

FEe N He R SSS 10 | & e

CY AR DEHT bE@ PO

1

M user Regstration Form x|
. L "' R H - - N

- ‘i'-q}{':bse -
= +-& EMail -
C | Tt e
SR FT S e

email or fexrta d05.844 5314

“our Mame: |

Ceenpariy |

Nz |

Address 1. |
fddress 2 |
Citw SiatePioy,
Pastal Code Ii Couniry [
Fhre | Fax|
E-Mal |
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<5 MENUS AND TOOLBARS

Menus and Toolbars

You can access the Psychrometric Analysis services via a standard Windows menu and tool bar
system. Each component of the system can be dragged and docked to the top, bottom, left or right

sides of the Psychrometric Chart Window, or can become floating menus positioned anywhere
within the Psychrometric Window.

<8 PSYCHROMETRIC ANALYSIS CD - PsyChart1

File Edit Analysis MNotes Tools View Language 3Settings User Programs  Register Mow  Help

Top Level Toolbar Menu

Dee BAEd@BE N SES AHA 2

Print and File Actions

h +@ I:lm & a ASHRAE MO - IP SI EE English -

Chart Presentation (Profile) and User Preferences Control

S AEPILSE @ A" Oz -
I | I |
Psychrometric Analysis Zoom Control
EBRETCIENSE & 4 W L E[ E=RWRFA
I | | |
Psychrometric and Engineering Tools MNote Control
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DB
36 5 In addition to accessing these services, a constant display of the

W mouse position in psychrometric property terms is available at all

A1 times. The values are displayed in a button bar that can be docked or
RH floating just as the Psychrometric Analysis’s other button bars. See
242 the graphic to the left. Let the mouse pointer hover over a value for

w just a couple of seconds and the engineering units for that value are
a0 displayed. The values can be configured for your own needs via the

v button bar customize option as described above.
14.23

33.06

CP
o4.2

0.0vo3

VR
0.423

Ay
4.405

7692

2660

Custom User-Defined Menu Toolbars

To add your favorite engineering tools to the Psychrometric Analysis Menu Toolbars, simple click
User Programs => User Program Manager and provide a Program Name and locate the program
using the “Browse...” button.

User Programs  Register Mow  Help

L= Liser Program Managsr &r a ASHRAE MO * IP SI E=cEngish - @O WO 1w

NG @

Program Mame Fragiam Path Wspply K Close
Delete % User Program 1 | | Browse. ..
Dielete %} User Program 2 | | Browese, ..
Delete %} Uzer Program 3 | | Browse... | |
Delete % User Program 4 | | Bromze... |
Delete % User Program & | | Browse... ||
Delete % User Program B | | Browese. .. i‘
[Delete % Usger Program ¢ | | Browse. ..
[Delete % Usger Program 8 | | Browss . |
Delete %3 User Program 3 | [ Biowse. . |F.
Delete %3 Uszer Program 10 | | Biowss. | [
Delete % User Program 11 | | Browse.. (T
Delete %3 User Program 12 | | Browse.. |
Delete %: User Pragram 13 | | Browse.. |
Delete %} User Program 14 | | Browese.. | |
Dielete %} Uzer Program 15 | | Browze. .. kE

L4

1 o
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<5 PRESENTATION SETTINGS
IP OR SI UNIT CONTROL

You can switch from IP to S| and back with one button click. All State Points and Processes are

dynamically recalculated on the fly!!
One ¢lick to switch between [P and Sl

5 User Programs  Register Now  He
é B H ] h —|— |:| E @ a2 ASHRAE WO ~ IP SI E=cEnalish - @ Q W O 260% -
LW 4+ 4 gl B I E DR

— 717 O N A 0 W [ ISRV 4 T"‘\{. ' = H{f’ % ] ]
7&55[4/ \ 7 i 7
75 &‘;ﬁ = Y 1
A Y Q N N Y
‘ ) 7 5 (79 S0 s 21\
- IP SI EScngish - S RO B - 1% L& 7 ~ vl
= ra 5,;/; ~L 7
- 5 fﬁ@? =
mrAY v, - A Y {f 5 A TO'
25, » 7 i T L Y AT ot
7 % yi
7 1 T ¢ 0T
\§FG v \\ ;’f ﬂx}_‘\ » \\ \{,” "
.
i s 7 17 =7 X 7.4 Y
DN A A g W V' 7 C — —F+
\vf i ng{‘? L) 7 T fi. 5 ’*\\L
i 7. w":i?‘{} A A 7 T
S AR SR N L7 I
s 7 f‘?‘ - A o
A i} C;"‘Q___ PR T T T T

CHART & REPORT LANGUAGE CONTROL
Change your charts and reports to any of (13) different languages with one button click!!

er Mow  Help

b+ (B &  « & ASHREENODT - [P SI EE Danish -

dm0 5E0OE & o

e 4 ", 7] 1\ T inese :

2?30 7 N—— i

|~ l'/,::]’ D f/’ "\\ B Duteh Il

& e

JQ ! \ B Cerman a

Y A S ;‘) \ = I

" I ,q 7., kY y Gresk, ]

4 U l"r_ KW Italan |

B, Vi ﬁ) - O I E' Japanese |

‘x‘:\'\\ IA‘I\ ! :E El Portuguese H

- ‘n_"‘:‘-,{\ I f‘ hr\‘k_ﬂ Spani-sh :
el / \ Swedish

I el ke iy 3 T T
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PAGE SETUP CONTROL

Complete page setup control supporting both IP and SI units of measure!

B Profile Presentation Control q..

Comfort ZDHES] Paper-Chart Colar
Page Setup | Chart Settings | Cha

LANDSCAPE

Logo Margin

Top W ’ L ’?
Laft IF Right

Bottom

o

»

PORTRAIT Chart Arza klargin

mE
Loga Margin Top
Tap [0.25 o7
Left [182 Riight
Battarm
M7

| Load Margin Defaults |

Margin Contref in either inches {IF} ar em (50}

& Profile Presentation Control

& 2pply ¥ Cloze
Eumfnrthneﬂ Paper-Chart Colors | Diata Processing Zune&l

Page Setup l EhartSettlngs] Chart LIHES} Pairt/Process Llnesl

LANDSCAPE Chart Araa Margin

(18

Loga Maragin Top

Top DB 1.8
o [18 19 Right

Bottam
s

PORTRAIT Chart Area Margin

—

Logo Margin Tap

Top [0F Lef 18
Latt [46 18 Right

Bottarn
i

{ Load Margin Defaults ;

CHART AXIS RANGE CONTROL

Complete Dry-Bulb and Humidity Ratio Range Control!!

W Use Custom Axis
iririurn Dry-Bulb Temp: |32 “F

b awirumn O p-Bulb Temp: |'| 20 “F

b astirnarn Hurnidity Batio: [0,0300 b1

Load Axis Range Defaults ‘

W Use Custom Axiz
Miriraurn Diop-Bulb Temp: lﬂi T
M axirnum Dr-Bulb T emp: |5|:|7 T
b axirmum Humidity R atio; IW kafkg

Load Axis Range Defaults




HDPsyChart - Psychrometric Analysis Professional Edition User Manual

ALTITUDE & PRESSURE CONTROL

Generate Charts and Perform Analysis at virtually any Altitude or Pressure!!

¥ Use Custom Altitude [in. HG)

|29.EIE'I | B araretric:

-]

Altitude
Atrmospheric

¥ Use Custom Altitude [kPA]

[101.325

CHART LINE ON/OFF CONTROL

Improved and Enhanced Line Property and Feature On/Off Control!!

Chart Perimeter Qutline W

Chart Property Line Control Major  Minor
n,(( Il Dry Bulk [ [
r£§ Wt Bl 3 3
é Hurmidity Fatio [+ W
ﬂ Specific Wolume v v
r£§ Enthalpy W
ﬁ Relative Humidity v
Fﬁ?— Extended Enthalpy W
é; Perimeter Enthalpy W
SHR Indesx v
ii Deww Pairt v
LE Wapor Pressure W
f Coaling Coil Lines v
/|

W Check &Ll | I UnCheck AL |

| B arametric ﬂ

Altitude
Atmosphernc

HUMIDITY RATIO UNIT CONTROL

Complete Humidity Ratio Unit of Measure Control!!

Humidity R atio Units
" Small Unitz [or/lb or o/kg) & Large Units [Ib/b or ko)
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PROCESS LINE & STATE POINT
COLOR & SIZE CONTROL

Now you can specify the colors, size, thickness and icons for each individual state point and process!!

INDIVIDUAL'. .state peint and
process line color, size, thickness,

/\/W

305 ) \ e

icon control!!

Mix

60

-4 2 ' \J/

10,1
83°

MIX}

25

“
“ - Return Air

8,000 cfm

80°Fdb / 67°F

RS
-

6]

25 50

?i Psychromeiric 2yocesyes

[ [ 2cdr

Frocess Calc Masslow: &

& Agply
e START Paint ¢ Use CURREMNT Paint

X Dielete

‘ﬁ' Help

. Close

Cooling Coil LAT

— porm [\ LepEl \| ardgLow | uwom | PROCESS GIVEH =
= 57D CFM Connect POINT

1 0 ’000 Cfm STD CFM Alr Mlixing POIMT
- ¥ | ST GFM Conling POINT

. | 000
e L 000
4

55°Fdb / 98% RH

Start Point Dcess Currert Point

M\}{ v Co Img Coil =] 55.000

Lin= Culc-r Lin= W\dth Sta‘te Puirt "RH  +|[po.0oooo [~ - -

_— ;F 50 /’\_’//
Ajr Floey 10000 r ’r Air Flowe 10000 el ]
DB §3.000 DB 55.000
) ga4z | 552,878 wE 51510
RH 5049 r 306,520 RH 20,0
W 0.01235 r 246,458 W 000736
v 13847 W 13123 g
h et | 2245 b 21183 |
opP £2.890 r 0554 DP 48 050
d 00718 ’— &} 007l QD

I - |

] 0.5502 Wi 0.3457
BN 6.200 Al 3825
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SUMMER & WINTER COMFORT ZONE
CONTROL

Seeing the Summer and Winter Comfort Zones is just a button click away, and you can format the
line color, weight and area fill color too!!

& Profile Presentation Cantrol / /V /w M
- 0
FPage Setup ] Chart Settings ] Chart Lines] Pairt/Proress Linesl g E% / \ N/ e
Comfort Zones I Paper-Chart Colors I [ ata Processing Zunesl =
 Show Summer Comfort Zone N /V \ \<
3ED0 °F I

Mininmun Dessepoint Temp.

Maximum DP Dry-Bulb | 21.0 °F
Minitmuim OP Dry-Bulke | 740 °F
Meecimum el-Bulb Temp. ,ﬁ °F
Maximum WE Dry-Bulb m F
mlinimum WB Dry-Bulk | 730 °F

Load Summer Zone Default: |

Pen Color —ﬂ Pen twzight (10 E

M Show Winter Comfort Zone

o L [P
WINTER ZONE

Mlirinmum Desypoirt Temp, | 36.0 °F
tdaximum DP Dry-Bulb | 760 °F

- Minimum DF Dry-Bulb | 690 °F
whaxinum Wigl-Bulb Temp. | 640 °F
: Masimum B Dry-Bulb | 740 °F
o Miritmutn B Dry-Bulb | 680 °F M ]ﬁ - k\q, H J'/W\i\
] Load Winter Zone Defaults ‘ o = 30||L, s
—~ . = o BN
PenColot mm f | Penwizight iU = FilColr [ | \k /M wl }\ - l/
i i 2 N | e
S e el
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PAPER & CHART AREA COLOR CONTROL

Specifying the chart area and paper area colors is a snap!!

¥ Profile Presentation Control

¥ 2pply ¥ Close

Page Background Colors

Faper Fill Color Chart Fill Color

L L
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DATA PROCESSING ENVIRONMENT
AREA DISPLAY CONTROL

Take the mystery out of the ASHRAE Data Processing Environment Class Areas with one button
click!!!...Dynamically adjusts the areas based on altitude or pressure too!!

W iapply K Close 4

1 Puaint/Pracess Lmas}
Eﬂmfnrthr\as} Paper-Chart Colors Da Z,l

Page Setup I Chart Settings | Chart Li

ASHRAE Class 1 - Allowabl
@\I Op Label On P Colar Pen\Width Fill Sty Fill Calar

P R =g [0 S[hwswen ]| @)

ASHRAE Class 1 and 2 - Recommended
Label On Pen Color Pen'Width Fill Style Fill Calar

— 7] b0 Sl =] o]

ASHRAE Class 2 - Allowable
n Pen Color PenWidth Fill Style: Fill Calar

— ] 1 Sl I )

ASHRAF Clase 3 - Allowable
h Pen Color PenWidth Fill Style Fill Calar

—ﬂ IHE Transpaent ’_ﬂ

ASHRAE Class 4 - Allowable i“@r
Op Label On P Colar Pen\Width Fill Skyle: Fill Calar \)Q‘

Fov — | B S [ [

On
W

B
L &

Uz g <1
o =)

AT

NEBS - Allowable
Label On Pen Color Pen'Width Fill Style Fill Calor

i il = 7/ @?~u

NEBS - Recommended
On LabelOn PenColor Fen'wicth  Fill Sle  Fil Color §'

B0 — | B0 = e 2l )

7

- J( e I
ﬁiﬁiw
A
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COLOR OR B&W CHART CONTROL

Switch from Color to Black & White and back with jus

t one button click
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MOUSE POINTER CONTROL

ference

ing icon pre

Simply click the icon on the toolbar to select the mouse track
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<~ PSYCHROMETRIC ANALYSIS

STATE POINT & PROCESS ANALYSIS

1. Activate "State Point and Processes” by any of the three methods shown below:
Menu Path

48 PSYCHROMETRIC ANALYSIS CD - Psychart3

File Edit Analysic Motes Tools Wiew Language Settings Register Mow  Help

O o @ S Clear Al A 7 ASHRAE NO.1
-]

@ a

"/D A p/ dEnthalpydHurmidicyRatio Line. .. (2 = El D m
Tuulhar/ /U Sensible Heat Ratio Line Plat, ..

ﬂh Air Collection Caloulator, ..

| [ Cail Airflow | LAT Calculatar, .,

% Skate Point and Processes. ..

lcon

State Paints...

= [&) Print Preview - Mouse RightClick
% @, Button Menu

- Zoom In

E El Zoormn 2k
= O Zoom al
:,£

I ul,k-'/wl 1.9

_ Zhange Prafile. ..
N B R S E . A
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2. The Psychrometric Processes window appears with blank data fields.

?szychrumetric Processes _lo ﬂ
& spply [ addPort X Delete  Sherint Rviesther.  § Help

|  pomt  |LeEEL [sRFLOw | uom | PROcESS | GivEn |
| b
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3. To enter a new point, click the Add Point button. Fill in the grid information as needed (point
name, point label location, enter the airflow, select air flow units, select process and select given
option). If this is the first point, the only process offered is "Add State Point" since there are no
other points to create a process with. Click on the "Current Point" panel and enter dry bulb
temperature, enter moisture value and select moisture property from the drop-down box.

?szychrumetric Processes _lm ﬂ

& spply [ AddPoint X Delete  ShPrint [ Westher.. § Help X Close

poinT | LaBEL |aRFLow | uom | PRocEss | GiWEN |
7 |Return air AR 1500 ACTCFM  Add StatePoit  POINT
4 | ’
Current Point

oE |a|37
e ~IF

Ajr Flowe  1:500

B]5] g0.0
WWH 7.0
RH a1
W 012
W 13.85
351
DP G0.3
d 00730
k4] 0528
A 5. EB7E
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e

4. Click on the Apply button and the point is plotted to the chart.

. 1
L P . . . .

_ _ RS S L . S
e S UL - : :

daall TR
" g men ) hsionr D¢ pome Svm C3vemra  FHEp X ooe |0 L 0 7T
posr  |LapeL JaRAow| | erocess | awvEw
4 S S SITUFL ks See Tl IRCS

| .- P ' - - C P
: "l | . B g .

—— .. Return Air: L
Cune far = . ;

. . Ptz e . B

1 L -
LTl 1
i . .
R oI T i
. A
T o e T
. . i
. ' oo - PR
. R
T R
Lo L -] oLy T2t
- - . e . -
T - Ll LI, oo Tl L
Lo w ] - .=
S . R
T_E i SEFE . - -
.- 2 . L
- N . PR
T I Ve R e T i T Vs
. - Lot .. H R B oo
PR, 1 i - i - ' - 1
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5. Click the Add Point button again to continue adding new points. Adding more than one point
enables additional PROCESSES to be selected in the grid. The GIVEN column will also be
enabled, after the first point is entered, to allow entering either the end point (POINT), calculating
the process energy or entering the process energy (ENERGY) and calculating the end point. After
each successive point, click the Apply button to plot the point and process to the chart.

¥ - P T T T
T TR W

W osppy [ add Pt X peste Shprt PXveaie O nep W ckee

pomvt | oaBEL [akFLove | Ued | emmecess | aven |
Felar 20 LR "3 2O Ay Siale Pord £OINT p ol
B I R ‘R =T TECTOFM oy Can BT L S S '__..'._..j...:'._____
i
a ] P
at Pm IMecess :
EH B
T Herurr s j Coehing Cad I’£| -
A Flowe 150 ' '
r .49
e pali]
. PN r [-Sﬁﬁ-l%
i s r PRI
b A TR
| = RS
I 51 51 r 1
o 53 r T
R LR r"“_
{_':«( | 525
U L

o

Cooling Coil -7

—_— - —_—m e e — ——— e
J— -
; LI

- - P ] . H-

Additional processes can be added to complete any system. If you need to make changes you
may do so to any point by just clicking on the proper grid row, make any desired changes and
simply click "Apply" and the point and connecting processes are automatically updated.
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6. To apply a Climatic Data weather point to the chart, simply click on the Weather icon to access
the Climatic Data Window.

?szrthrumetric Processes _lo ﬂ

& 2pply [ AddPoint X Delete  Shprint £ Westher..  F Help ¢ Close

PONT  |LaBEL [aRFLOwW | wom |  PROcESS | Given |
Floutside & AR 1000 STDCFM  Add State Foit  POINT
< | ’
Currert Pairt

DB [
e <]
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7. Select the geographic location by country, state and city. Select the desired outside design
condition (for Summer Cooling: 0.4%, 1% or 2%} (for Winter Heating: 99.6% or 99%).

i AL
M. ame FoLree gem [uesw Fys X Sem .
Cep e imm o emmemedie e st s mmn s es mmbemoim mameme team = eem s e e i
| I T T e e ™ R
_lj"r"‘ . 1 ' ) ca twedorm E [ .
. '
'
refloy :
.I.. -
ba w : Lol e LoD o oL
B e st Dl - ATHAT 1Y Frunclvasil el
Dw e | = a0 3eemen en Bl Kol
le gt | =aa ; 2% hE “wrih LmH.Ee e,
[ | tmms RRETERESUTE b ol :
l R s s T ] Y TR R DO
< CODLmR v o : M Wm0 2
. . — . — - - ———
) (RO~ | O e [ | T b, Wt kg B Y [—— N’-ﬁq:-m _-ll-.-'“'.l |
” T “ e = E EE H i C
o] .2 s LR v
T FA"ankA My - | 4 : A - - : RLCE SEL LR LY 1 .|.' |
. I _ il | FH [E] i ' LI et oM 4w -
' HTATNEG I [ (AT oyt =r TR 1 1t e
Lo 53 I S H . - -
- J— _ =
e . [T e | [
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8. To apply this design condition as a State Point, simply click the Apply button in the upper left
hand of the Window and then close the Climatic Data Window to return to State Points &

Processes.
L alllE
W ooy [ oamra B pem ghue Direete Foer X e 10D

T eewr . Jiere JaRfiw] el [T wRaRs | dven |
A L T T o !
: :
[ | ]
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e -
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T - R T iy = mid o Ll M
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. | ] Py At NI o o il
T LA L r 1l = - - S| | i
y o Lo - CH D VT I
: : Wil = s R ERH
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. . [ : 1 . .. | [
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CONSTANT LINE CONTROL

Click the Constant Line lcon on the toolbar, select the line type and specifics, and click “Apply” to see
the specified line displayed on the chart!!

X Corstant Line Cantral

f Dlews Pore _'T v peor Fres e ]

[ kR | Coheer | oecociolre ] Mesve Humdy
SRilme: | duidwilee: | DapHole | WelBub
Mpernn)
O [uyEk Refeience Powk Lewe Cike L odiby
v o . —_g?||=_.E
. o — gl loE
-l =2l =
— E
. . =7 E y
- S —s01 B
i .
A Vo o -
,-. ‘.-"'\-.._ - L - A
iy | pryBiiBLINe |
. A
[ e -~
- "_-z"
! - - - = s
F-__ [ 2 - ._‘_.v"'
s
-
-
.-'"'/
.-"'---'.--—.
._.d'.-"'d-..
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WEATHER DATA PRESENTATION CONTROL

Simply click the Weather Icon on the toolbar and select the location, style and bins desired and with
onhe button click, you can SEE the weather data on the chart as data dots, colored bins or even

CREATE your OWN Bin Weather Table!!!

¥P (DNCECIELIE + W WD JEDE

5 Weather La'a

R Checkall | @i

Data . otepad

IP ST éply X Close File Edt Farmat “iew Help
Location gtm:‘;mtrl-?L Usa
ate,
Countiy ‘USA \ \ j City: MIAMI
S [FLORDA N K Altitude: 6 ft
oy [Miami ] Month,Day,Hour,Dry Bulb Wet Bulb,Dew Point Humidity Ratio, Enthalpy,Den:
weather PI +"F #F *F grilb btulb, Ibjcu ft. in. HE,cu.ft.lb,
[P & Weather Data January,1,12AM to 1AM,68.0,62.2,69.0,74.9,27 99 0.0738,0.60,1353
< Data Flot IF 81 Wapply X Closs January,1,1AM to 2AM,69.1,63.3,60.1,77.8,28.72,0.0738,052,13 57
& Enbi | January.1,2AM to 3AM 68.0,62 9,60.1,77.8,26.45,0.0738,0.52,13.54
¢ Data Tabl; ] January,1,3AM to 4AM 69.1,63.8,61.0,80.4,29.12,0.0736,0.54,13.57
Months to | Count [USA N =l 4o WP -anuary14AM to 5AM,68.0,647,63.0,86.4,29.78,0.0736,0.58,13.56
5 Jangmy | St [FLORIDA N | £ | January,1 5AM to 6AM 66.9,65.0 64.0,39.8,30.05,0.0737,0.60,13.55
W Febmary [ Cily [ Mz ~] -t January,1,6AMto TAM,G5.9 656,649 927 3051,00737,062,13.56
P Mt | yaather Plot Style laniians 1 7AN 10 SAM 66.9.65 6 64 5 92 7 3051 D OT37 047 1356 e F
g ’:IP”' " Nowe <8 Weather Data LJ._J\_’] 7 k / V \ =l
v May @ iDats Plok E = B T
¥ June (*Bmpm P ST ®apply X Close E =7 I/ ’/I ‘L‘/‘ﬁép \
W Cnel O DA Table Location —— e
[ Months to Plot Country |LISA j = %\ ‘ - ]
" ¥ odauay | Stle  [FLOAIDA ~] 7| \D& j/ J/ / \;
Total [CEEGEIEN W A City Miani - - B} T
- W March ¥ 54 | - I /f\ N
”E ';Dnl 'E g {EVEGD:;BT Plot Stile “weather Data Table A \ \A// k-}‘ A
v May o W Month [ DreBulb @ DewPoint W Densiy -
™ dure g D LR B W Bub ¥ Enbdp N Humidly R M /V \ /\/
[ 'Bm Flat ¥ Hour [ “apor Pressure 3
i able Crete Data Table W Specific Volume -4\

™ UnChack AL Months to Plot Houwrs to Plot V - M\\\\ |
[w daruany ¥ July o0 Tl
[w Februay [ August P Sundey b 02 10 b 18 i
o
T W March ¥ September e Monday P03 M3 \i/ \ |‘°'.O - ‘-\_L
W &pril v Octaher W Tuesdayp W04 2 20 % -
[ Map [+ Movember W “Wednesday W05 13 W2 L M /J/(%; \ A
W June ¥ December Woe W2 /l'/ M \ ® l// N
W Thursdsy w0715 w2 ! e
W Checkall W Friday W03 W16 W24 1 I //r M ‘I
[ U Check AL W Saturday I Check ALL ﬁ/},/ | //Jr ";‘%“**\\
Total Hours Selected: 760 ™ UnCheck ALL H ;%/ I ‘%’l S
— = — | Z
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COIL LEAVING AIR CALCULATOR

1. NOTE: You need to have the Room Zone state point and Coil state point created for reference

by the Coil Airflow/LAT Calculator BEFORE continuing.

2. Activate "Coll Airflow / LAT Calculator" by either of the two methods shown below:

Menu Path

48 PSYCHROME TRIC ANALYSIS CD - Psychart3

File Edit

0O &

=]

fnalysis Motes Tools Wiew Lamguage Settings  Register Now  Help

S Clear Al 3 ? ASHRAE N
% stote Poi

Stake Point and Processes. .. Fz @
p/ dEnthalpy/dHumidityF.atio Line, .., % f ‘F/ /P gh lf[
/|:I' Sensible Heat Ratio Line Plat. .. /
ﬂ]t Air Collection Caloulator, ..
(I N Coil Airflow [ LAT Calculator...

FH

Toolhar Icon

3. The Coil Airflow / LAT Calculator window appears with blank data fields.

B Coil Lea¥ing Air Condition Calculator

Room (Zone)
Airflow
Dn-Bub Temp
Hurnidity Ratio
Enthalpy

£s

Calcuzte 4 apply &b Print 3 Close

| ﬂ Leaving Coil | j
O Airflow [use)
" Dw-Bulb (uze]
Hurnidity R atio
Enthalpy

Load Data (select any two)
 Hotalliest | Bitushi

™ Sensble Heat Btushe Calculate
[ LatertHeat | Brude
[~ SHR (RN ]

o

Leaving Coil Condition 8 Apply
Ao

el : Dry-Bulb Temp

Hurnidity R atio
Enthalpy
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4. Click the Room {(Zone) and Coil combo box drop-downs and select the desired points that you've
already created with the State Point and Process dialog.

B Coil Leaving Air Condition Calculator

Calculate qapply S Print X Close

Room (Zone) |F|.i'« j Leaving Coil ||:|: j
Airflow 8.000 SCFM O Airflow uze] 10,000 SCFM
Dry-Bulb Ternp  80.00 F o D-Bulb [use] 95.00 F
Hurnidity F atio 001123 (=3 Huridity F atic 0.00736 b1
Enthalpy A Btu/b Enthalpy N1 Btuslb

Load Data (select any two)

[T TotalHeat [ B

[ SensbleHeat [ Btuse Calculate
Btudkr
Q=0

L
=

Leaving Coil Condition ¥ &pply

Auirfla SCFM
./,!m_ . Dry-Bulb Termp F
M ) " Humidity Ratiz b1k
a . . Enthalpy Btu/lb

5. To calculate coil leaving airflow, click the “Dry-Bulb {use)” option.

Cacuste 8 apply S Print ¥ Cose

Room (Zone) |H.-'1'n. ﬂ Leawing Coil |EE j
Al 8.000 SCFM ™ Ajflow (uze] 10,000 SCFM
Dry-Bulb Temp 80,00 F Iy se} 55.00 F
Hurnidity R atio 0.01123 b1 Hurnidity B atio 0.00736 b1
Enthalpy 1.5 Btu/lb Enthalpy 21119 Btudlb

Load Data (select any two)

[T Total Heat Ii Etulhr

™ SersibleHeat [ Biuthe Caloulate

[T Latent Heat Biu/hr
[ SHA (WEX A,

Leaving Coil Condition 8 Apply

Biflaw SCFM
o, . D-Bulb Temp  55.00 F
o © HumidiyRaio 00073 b/b
. B ‘ Enthalpy 2119 Rtu/lh
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6. To calculate coil leaving dry-bulb, click the “Airflow {use)” option.

Calculate 4 apply & Print X Close

Room (Zone) |F|.f1'« j Leaving Coil ‘EE ﬂ
Airflany 8,000 SCFM o ,6. e} 10,000 SCFM
Dry-Bulb Temp 8000 °F " DyBulb use] 55.00 °F
Humidity Fiatio noi1z3 bl Humidity F atio 0.00736 [=py
Enthalpy 31.51 Biu/lo Enthalpy 2113 Btu/lb

Load Data (select amy two)

[T TotalHeat [ B

[ Sensble Heat Btuhr Calealate
™ LatertHeat [ Btuhr

I SHR D=/t

|
u

Leaving Coil Condition ¥ Apply

Airflow 10,000 SCFM
.I’_r'!,_._ . Dru-Bulb Temp F
™ ] © Humidity R atio (a8
& : : Erthalpy BtuAb

7. Click any two of the Load Data variables you wish to specify and input the appropriate values.
B Coil Leaving Air Condition Calculator

Calculate 8 Apply  Sh Print X Close

Room (Zone) |H.l':'l j Leaving Caoil ||:|: j
Airflave 8.000 SCFH o Airflowe [uze] 10,000 SCFH
D-Bulb Terp 80,00 °F & Dp-Bulb [use] 5500 °F
Hurnidity B atin 023 (%3] Hurnidity B atin 000735 bk
Enthalpy 1.5 Btu/lb Enthalpy 21119 Btudb

Load Data (select any two)

[ Total Heat [ B

WV Sersible Heat [250000 Bitu/hr Calculate
™ Latent Heat Btushr
W SHR 7 s/t

L
-

Leaving Coil Condition 8 2pply

Airflow SCFM
/’M._ . Dry-Bulb Temp 5500 °F
) T ] © Humidity Ratio  0.00736 Ib b
"'- - - Enthalpy 21.19 Bitu/lb

E=L
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8. Lastly, click “Calculate” to see the results.

B Coil Leaving Air Condition Calculator

Calculste 4 spply &S Print X Close

Room (Zone) |FL-'1'« j Leaving Coil ||:|: j
Airfloww 2,000 SCFM O Aiflow [use] 10,000 SCFM
DrpBulb Temp 80,00 °F & DryBulb [use] 55.00 °F
Hurnidity F atio 001123 IbA1b Hurridity R atio 000736 Ib/1b
Enthalpy .51 Btu/b Enthalpy 2119 Btu/lb
Load Data (select any two)
[ Total Heat 357143 Btudhr
W Sensible Heat [250000 Btuhr W cacuiste |
F LatentHeat  [[07723 By
W SHR i [=/0t
2
Leaving Coil Condition 4 &pply
Airflomwy 9,07 SCFM
./,!M._ . Drp-Bulb Temp  55.00 F
#h " Humidity Ratia  0.00581 Ib/lb
'1 . . Enthalpy 2119 Btuslo

9. To Update the Coil LAT point created with the calculated result, simply click “Apply” on the menu
and the point and chart are automatically updated.

=
B Coil Leaving Air Condition Calculater

5
- =
Calculste 4 Apply &b print X Close s
4% F
Room (Zone) RA - Leaving Coil cC - H:T ‘: N
1
dirflow B.0ao SCFR o Aitlow [use] 9071 SCFM :‘f‘
Drp-Bulb Temp 8000 F & Diy-Bulh [uze) 55.00 F = 7
Hurmidity B atio ooz (=3 3] Hurmnidity Fiatio 0.00881 b/lb *u'p ‘I.»
P 1 1 1
Enthalpy 3151 Btu/lb Enthalpy 21.18 Etu/lb _ﬂ? l‘ 1 :,” -
) S A
oad Data (select any {wo) e =
[ ToalHeat  [357143 Biurhr E A T e
) A e B VPl =
W Sensible Heat (250000 Etushr CalcLlste 75 i i i.:q‘L“‘- ,4:" - i
[ LaentHeat 107123 Biurhr Sl o Y P .
¥ SHR 7 et B DR NN
A= e I e e L
o L e e .
: - o e e B e e e
e | ML T T 1 N I
[ T=] 1 q 1% 11 | |
Leaving Coil Condition 8 2pply h‘m]“ ] oA ] 1
: Biflow YAl VI = e e e :
- T T T T =t T LY
L W N 0 I | —1 | ) 1,
e Diy-Bul Temp 5500 F e e e . e 7
- ' . L . P . e el £ B e
] ) Humidity Ratin 0.00881 b/l S i - i - e " B i 3 7
% : Enthalpy A1 Bwh PR e
== s i . i i#"‘l =t
5 b AT T BT I
T I Tl I A& Iqu
b ] L B e
= w‘ lL Gl :A #_: B‘ : ! i Y T Hj‘.ﬁ-—
e " L e e RA 9,1
=y Ill‘jl. ) | IS O I I | | - o ERa | 'VI | ]
= . T e o [ e e e e =
N e
= O L O 7 I W ) B B oo e e e R B P
| . O P P Q‘F‘Lﬂ | I T Ll N LW 5 I I 1 LY = |
o e A O B M o 8 EEC RN N ey By s e
T =1 u 1 1 Il I. ‘1.““ MI. K| I . _\ 1 =1 T | | Ll T =11 Il
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AIR COLLECTION CALCULATOR

1. NOTE: You need to have two or more points created BEFORE calculation of a collection point
can be performed.

2. Activate "Air Collection Calculator" by either of the two methods shown below:
Menu Path

48 PSYCHROMETRIC ANALYSIS CD - ALL
File Edit Analysis Motes Tools Yew Language Settings Register Mow Help

O 3 i & Clear al N % ASHRSEND  + IP SI EHEn

¥ State Paoint and Processes. .. Fz B EOR ¥ 3]'” [

- p/ dEnthalpy/dHumidityRatio Line. ..
/F' Sensible: Heat Fatio Line Plat. .. s

§]¢ #ir Collection Caleulatar,.. /

| [ Coil Airflow f LAT Calculatar...

r
l
Il!

(5]

Toolbar lcon
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3. The Air Collection Calculator window appears with blank data fields.

| Air Collection Calculator ¥

Selected Point 1 | -] &h Print X Close

Airflo

Dry-Bulb Temp
Hurnidity B atia
Erthalpy

Selected Point 2 |
Airflaoww

Dry-Bulb Temp

Hurnidity R atio

Erthalpy & Apply Paint to Chart

Selected Point 3 |
Airflow

Dry-Bulb Temp

Collection Point |
Airflon

Calculate =» — DiwBulb Temp
Hurnidity B atio

Hurnidity R atio

Erthalpy Enthalpy

Selected Point 4 |
Airflow

Cry-Bulb Temp
Hurnidity R atio
Enthalpy

Selected Point 5 |
Airflon
Dry-Bulb Temp

Hurnidity R atio
Erthalpy
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4. Click the Selected point combo box drop-downs to specify the points you wish to collect, then

click “Calculate =>" to see the Collection Point result.

| &ir Collection Calculator

Selected Point 1 |Fié
Airflan 1.000
Dry-BulbTemp  75.00
Humidity Ratio  0.01022
Enthalpy 2918

-
SCFM
F
b/l
Bhu/lh

Selected Point 2 (OH
Airflowy 1.000
Dry-Bulb Temp 90,00
Hurnidity Ratio  0.00673
Enthalpy 29.07

~]
SCFM
F
b/l
Bhu/lh

Selected Point 3 |5C
Airflane 1.000

Dry-Bulb Temp  B5.00
Humidity Ratio  0.01022
Erthalpy 2E.F4

5|:Fr«|J
°F

Ib/lb
Eru/lb

Selected Point 4 |5H
Airfla 1.000
Cre-Bulb Terp  90.00
Humidity Raktio  0.01022
Enthalpy 3285

SEFMJ
F

Ib/lh
Bt/

Selected Point 5 |CC
Airflow 1.000
Dry-Bulb Temp  55.00
Humidity F atio 00032
Erthalpy 2310

]
SCFM
F
[y u]
Btu/lb
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5. Type in the desired Point Label and click “Apply Point to Chart” to add the Collection Point to the

chart and report.

| air Collection Calculator

Selected Point 1 |Fié
Airflan 1.000
Dry-Bulb Temp  75.00
Humidity Ratio  0.01022
Enthalpy 2918

-
SCFM
F
b/l
Bhu/lh

Selected Point 2 | DH
Airflan 1.000
Dry-Bulb Terp 90,00
Hurnidity Ratio 0.00673
Enthalpy 29.07

Ad
SCFM
F
Ib/lb
Etu/b

Selected Point 3 |50
Airflane 1.000

Dry-BulbTemp  B5.00
Humidity Ratio  0.01022
Erthalpy 2E.74

SEFMJ
°F

I/
Btu/lb

Selected Point 4 (SH
Airflowy 1.000
Drp-Bulb Terp  90.00
Hurnidity Ratio  0.071022
Enthalpy 3285

SEFMJ
F

Ib/lh
Btu/b

Selected Point 5 |CC
Airflow 1.000
Dry-BulbTemp  B5.00
Hunnidity Falio 0.00312
Enthalpy 2310

M
SCFM
°F
ILIL
Btu/lb
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SENSIBLE HEAT RATIO LINE PLOTTING

1. NOTE: You need to have at least ONE point created BEFORE calculation of a constant sensible

heat ratio line can be performed.

2. Activate "Sensible Heat Ratio Line Plot" by either of the two methods shown below:
Menu Path

8 PSYCHROMETRIC ANALYSIS CD - PsyChartl

File Edit pAnalysis Motes Tools Wiew Language Settings Register Mow  Help

D) 3 i & Clear ni N ? ASHRAE NO.1 - IP SI EHEn

z/ﬁ .
Skate Point and Processes, FZ | . @
_p/ dEnthalpydHurmidity R.atio Line.. . e J El L’__l m EQQ '/B P/:/U ah -
Sensible Heat Ratio Line Plok. .. ”K

ﬁ} Air Collection Calculator, ., Toolbhar lcon /
| [ Coil sirflow | LAT Calculatar, .

0B

3. The Sensible Heat Ratio Line window appears with blank data fields.

P& Sensible Heat Ratio Line Plot
]

-

Start Point: |

Sensible Heat Ratio (SHR):

Plot SHR Line |
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4. Click the Start Point combo box drop-down to select a reference state point to plot through. Then

type in the desired sensible heat ratio in the space provided.

E
o
=
o
=t}
£
—
=
=
)
=
-
i)
=0
==
=t}
@
=
-5
[%4]

Start Point: |New 1

7

Sensible Heat Ratio (SHE):

Plot SHR Line |

5. Click the “Plot SHR Line” and the SHR Line is automatically plotted across the chart.

P& Sensihle Heat Ratio Line Plot

Start Paint |M|=e'u'u'1

Sensible Heat Ratio (SHR): |7

1
+
1

ol
E
]
o

| A

o

=

b a1

| ICal I LY
1

Jerf—¥
o]

P I I T 5

_F F =1 =157
| Eamll 1

=
| B
= 1 BT

2

L1 0 1. 1
= 1= I 4 -1

| P L I )

| I
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ILII\.

1
1
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e
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ftond
o g 0 i [T |
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UL, kX . - -
i 1] L 1* mq .._. u v v
J 0
+1 ] 0
o nyi IR T L - i
S " N [l A H.ﬂ...u
i Sl i ez - =
TIH i i i -.u.r,m s
= =y I I /__u__...rﬁ.m.. HT
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DELTA-h / DELTA-W LINE PLOTTING

1. NOTE: You need to have at least ONE point created BEFORE calculation of a constant delta-h /
delta-W line can be performed.

2. Activate "Delta-h / Delta-W Line Plot" by either of the two methods shown below:
Menu Path

48 PSYCHROMETRIC ANALYSIS CD - PsyChart1

File Edit Analysis Motes Tools MWiew Language Setkings Register Mow  Help

O & @ & Jear sl M ? ASHRAEND.T = IP SI ESEng
:/a )
Skate Point and Processes, .. F2 L s
w @ = .
dEnthalpyidHurmidityR.atio Line.. . ~ = j LEJ E‘ m Q\b d/g ?F/ /F' gh L
DE /g Sensible Heat R.atio Line Plat,., /
ﬂh Air Collection Caloulakor. Toolbar lcon /
| [ Coil Airflow | LAT Calculatar, ..
WWH
RH

3. The Delta-h / Delta-W Line window appears with blank data fields.

"] dh/dW Ratio Line Plot
Start Paoint; | j % %

dh/dW Line Plotting

stearn Temp (°F ar *C):

dEnthalpy/dHumidityRatio (dhidY);
Plot dh/dW Line |

Humidification Process Calculator

Dew Point Temp (°F ar "C):
Final Dry-Bulb Ternp (°F or *C):
=team Flow Rate (Ib/hr ar kgshr);

Calculate |

Page 97



HDPsyChart - Psychrometric Analysis Professional Edition User Manual

4. Click the Start Point combo box drop-down to select the desired reference point and enter the
“Steam Temperature” or “dh/dW” values in the space provided. Please note that which ever value
isn’t provided, is automatically calculated real-time.

:F‘ dh/dW Ratio Line Plot

otart Paint: |New1 j % %

dh/dW Line Plotting

Steam Temp (°F or °C): [250
dEnthalpy/dHumidityRatio (dhidwy): |1163
Plot dh/dW Line |

Humidification Process Calculator

Dewe FPoint Temp (°F or *C):
Final Dry-Bulb Temp (°F ar *C):
oteam Flow Rate (Ibfhr ar kgihr):

Calculate |
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5. Click the “Plot dh/dW Line” and the Delta-h/Delta-W Line is automatically plotted across the
chart.

T "‘h_.-?l'“*i, i x'*.,
. 1h/dW Ratio Line Plot = A i —
] dh/t atio Line Plo SEE EEAREE TN
Start Point: [New 1 i'x =SS E
dh/dW Line Plotting e = == L'«;r' i‘.xl .
T T 1 s R o -1 -
Steam Temp (°F or °C): [250 ﬁs‘f}:‘;J‘.* H'L_,. et e }*f
NSRS EEN: AN T
dEnthalpy/dHurmidityRatio (dh/ S|V 163 s % T o
nthalpy/dHumidityRatio {dh/dvW) E= "[-;-_-%’xk 5 — M;w 1, o
Humidification Process Calculator ?1 RS I P i SRR 5 ..-f.’:; I'.:Th
Dew Point Temp (°F or “C): jgt',"i: 1“ r‘ﬂ';_ - aﬂ_’_ ; E_i-' 1* 35 'ﬁ:rk
b e T T T - = T
Final Dry-Bulb Termp (°F or “C)y G e e - e e e ; 3 =
o Temp (F o0 BER G NS S ANL] G NN R
52 Steam Flow Rate {Ib/hr ar kg/hr): | P ; _ a! =
= RERESAE Rl AR R |
] '_J,_'\L_{-" m 1 - T v - —1
== Calculate | R e e e e e R S e
£ P N B L i Lo T
) o o i o e s et e e - —
ST SE I ME L INEE W INRENEE L T R SENENE IR UREEY ARRASTRENRY

6. Type the desired final Dew Point Temperature and click the “Calculate” button to see the
resulting Final Dry-Bulb Temperature and Steam Flow Rate.

dh/dW Ratio Line Plot

:
Start Paint: |New1 j % %

dh/dW Line Plotting

Stearn Temnp (°F ar °C): [260
dEnthalpy/dHumidityRatio (dh/dwW): (1163
Plot dh/dW Line |

Humidification Process Calculator

Dew Point Temp (°F or °C): |75
Final Dry-Bulb Ternp (*F or *C);  |B2.02

Steam Flow Rate (Ib/hr or kgdhr): (34.2

Calculate |
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<5 NOTE CONTROLS

CHART NOTES

1. Activate "Notes" by any of the three methods shown below or press 'F3"
Menu Path

8 PSYCHROMETRIC ANALYSIS CD - Psychart3

File= Edit Analesis Notes Tools Yiew Language Settings Register Mow  Help
Om O £ Project Information, .. IR @ ASHRAE MO

7y o3 R, o

OB ’7|_ m et InFarmation. .. Illlll"Tuulhar Icon

P S I RN
j B0 add Mote.

17" state Points...

Mouse Right-Click

- [& Print Preview Button Menu

:_ @l Zoom In
i El Zoom 2k
5'_{ O oo al

7 B2 Change Profile...
RIS B RN B

rll_ﬂﬁ'lllflllylr

2. The Notes window appears with New Note #1 as the current note.

& apply [ AddMote X Delete ' Help X Cloze

Arial ~ 975 + B I U & & - 0 0

[hiate 1
Mote 1

L[«
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3. To create a new note, enter the desired note text in the "Note Text" field.

-lojx]

& apply [ AddMote X Delete F Help X Close

faial = 975 «~ B 7 U & & » 0 1]

[Miate 1 -]
_l

Example Motes
For Help File...

|

4. To edit an existing note, click the "Selected Note Name" drop-down and select the desired
existing Note to be edited from the list. Enter the "Note Text" field to make any text revisions.

_Io) %)
& oapply [0 sddrote X Delete B Help X Close

Arial - 975 - g I U &£ &£ ~ 0 0.151358:

[hiate 2 -]
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5. Adjust the font settings {(Font Name, Font Size, Bold, Italic, Underline, Color) as desired.

-0l x|
& apply [ AddMote X Delete % Help X Close
Book drtiqua * 24 - B F U &F &F * 0 1]
|Example MatesO0OFar Help File... j
_

Example Notes
For Help File...

_

6. Enter the Note X & Y location by either typing the X & Y coordinates in to the appropriate fields or
use the left mouse button and click once on the chart, move the mouse to see the coordinates
track the mouse location and when the mouse is at the desired location, perform a left mouse
button single click again to set the coordinates. See Above graphic.

=TS
& 2pply [ addbote X Delete R Heln X Close
Bool Antiqua - 24 - B F u#&L - 0953 3707

|Example MatesO0OFar Help File... j
_

Example Notes
For Help File...
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7. Click the "Apply” button and the note will appear on the chart:

N = x|f
& app [O Adcinte 24 Deete F e X Gose
Buul Zrhijua . L - B &I 1 o N AT

|:_7r9|1'§lf" KidesTI0OF 0 Hals Fles

] KX

Example Notes
For Help File...

txumple Nofes
TorHelplile..

L

Py

T T ..L T T | a— T g 4 _|
T T T
8. The Note window remains open. To add additional notes, simply click the "New" button and

you're ready to begin your next note.

10 x]
& 2pply [ Addote X Delete % Help X Close
Book Antiqua - ~ B U Fo o ~ (1953 4077833

_

9. Psychrometric Analysis allows an unlimited amount of notes to be entered. Each note can have
its own properties. All information is saved to the project file. The Notes window accepts the
information you want to place on the chart, allows font changes and provides a means to position
the information.

10. Enter your notes in the text box. Use any of the font buttons to adjust the settings. Set the
position by clicking on the chart or using the X and Y position settings provided in text box. Now
click "Apply" to add the project information to the chart.

11. You may want to change the position of the information on the chart after you see it. While the
Notes window is open you may do so by making a single click on the information and then another
single click at the new location. To edit the information, make the changes in the Notes window
and click "Apply™.

12. You may edit this information, change its font or position at any time. Simply open the Notes
window and make the changes.
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PROJECT INFORMATION NOTE

Activate "Project Information™ by any of the two methods shown below.

1.
Menu Path

8 PSYCHROMETRIC ANALYSIS CD - PsyChart1

Fil= Edit A&nalysis pNotes Tools Yiew Language Settings Register Mow  Help

[ & w O

Project Information. ..

Edit Makes. .. F3 |
o @ 280

[ Notes OnfoOFf

D m User InFormation. .. \-\
’7 Toolbar Icon

2. The Project Information window appears ready to receive the Project Name as the current note
Please note that this note will appear on the state point reports as the Project Name.

ol
& apply F Help X Cloze
Airial - 8 - B I U & & = 0 0
| ]
_
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3. Type in the project hame you wish, adjust fonts, location, etc. When finished, click the “"Apply”
button to automatically place on the chart.

ooy Foy K e

Syl

B}u__-..?‘__n."

Help File Job Name

= L1 R
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USER INFORMATION NOTE

1. Activate "User Information” by either of the two methods shown below.
Menu Path

3 PSYCHROMETRIC AMALYSIS CD - PsyChart1

Fil= Edit Analysis MNotes Tools Wiew Language Settings Register Mow  Help

O w O 51 Project Information. . IE 7 ASHRAE NO
B Edit Motes. .. F3 |,
S I
[ notes onjoFf b JEY @
OB m User Information. .. *'((

Toolbhar lcon /

2. The User Information window appears as shown below:

-1alx|

™ Abways ADD to Projects on Open (@] Add User Data to Current Chart | H %
[ Show an repark

zer Mame |

Campary Mame |

Telephone Mo, |

Fax Mo : |

email address ||
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3. Type in your information in the space providing. Check the display options you wish to choose

for your default.
-10/x]

ways A00 to Projects on Opere  [&] Add User Data to Cument Chart | H %
[w Show on report

zer Mame : |H obert Hanna

Cormpany Mare : |H andz Down Software

Telephone Mo, - [[405) G44-6314

Fax No. |[405) 844-6314

email addrezs : |sales@handsduwnsuﬂware.u:-:um

4. Click the “Save” button in the upper right hand corner. You may also click the “Add User Data to
Current Chart” button to have your user information displayed on the current chart.

FX Liser Information . =10] %]

5 @ dhaat DD to Froiects oo Ogent 18] adduner Daats CurereCran | R

L & [ Showe on repcel

-

|l Nane |-':~‘--I--.-r|..-u

.-.-: Dt tlwee lHplEdclwm

3 ooy oo L e e

- oE sy - L T TR T !
Ta 175 44520 = . :

_'- slzphre No [1'5 =154 Sh 0 zmal mlEFhanrled s e cae

3 NEEIEFFIINTI | H

~3 xhn [+.5 4104 s v :

|-

:: = a ackdimzs | slefdnman Ao allawre sor

n_ "

NOTE ON/OFF CONTROL

Simply click the Note icon on the toolbar to turn Notes On/Off.

& a ASHREEND - IP SI ESEngish - ®BE R B & o« ASHRAENOT - TP SI ESEngish
EHE= (W) (=
T Q - SN B 7 2 W B~ = — \ i T 7
= i~ f'/ Ty \L%Norﬂ:s ?rc,l S;HE ) ] \\ - - L I S /f
L O 4 0 i “‘i.ﬂ 1 ) Y Tt —~ P OA £
\\ // - .I_ I~ P A PR i \\ pd = ~ \ V‘,f §
“ZF 1 Outside Air T S o e e
v~ 2000 cfm + s " Hotes are Hidder'
L\' Q [+] Tz i L\ ] — %
17 95°Fdb / 78°Fwb |Z ! . =
T = — T 7T
kY S I % U RN I N T S \ LY P R N
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<~ VIEW CONTROLS

ZOOMING AND PANNING

Zoom IN

@l Zoam In

1. Click View on the menu bar, then click the Zoom In icon.
2. Click the Zoom In icon on the toolbar.

3. Enter the Zoom Percent into the zoom factor dropdown on the toolbar.
100z -

4. Move your mouse so the cursor is on the chart and Double-Click the LEFT mouse button.

Zoom QUT

El Zoorm 2k

1. Click View on the menu bar, then click the Zoom Qut icon.
2. Click the Zoom Out icon on the toolbar.

3. Enter the Zoom Percent into the zoom factor dropdown on the toolbar.
100 -

4. Move your mouse so the cursor is on the chart and Double-Click the RIGHT mouse button.

Zoom ALL

O zoom &l

1. Click View on the menu bar, then click the Zoom All icon.
2. Click the Zoom All icon on the toolbar.

3. Enter 100 into the zoom factor dropdown on the toolbar.
oz -
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Zoom MENU

1. Move your mouse so the cursor is on the chart and Single-Click the RIGHT mouse button and
click the Zoom action icon on the pop-up menu. )
X%
=

4 B add Nate... A

** State Points...

A7
1 E). Print Presview

>~f @l Zoom In

El Zoarn Cuk

=]
—

Zoom Al

T
] Change Profile. ..

Panning

If you are ZOOMED IN on the chart, simply position your mouse on the chart and hold the LEFT

mouse button down and move your mouse. When you have panned to the desired position,
release the left mouse button.

Zoom WINDOW

Simply click the Zoom Window icon on the tool bar, then click the first comer of the window on the
chart, move the mouse and click the other window corner.

-, S | ] | I = | ] L~ Liw [ | I VI | 'I_,I'{‘I.
= P p = 11 fin
= P : : = ! A
@l =1 @ g 100% T W P LY - Nk
7 R 1 i ¥,
I PR " " VT LT 5 LT Y LY
i i 7 1 Il I T F % Y
I I ] D = T I !
P! A Fall Y Fi LA 2 7 = i P T
o i L1 LY X 1 = Fal = LY
A Z T 11 DAy = J
N Y . L O N XY, I X T O LY 20 0 CE L o T DIl 2K
7 . I 7 = il N 5 =
Y T 1) "Nl X 1 11 T
A = LY . 1 Y
i = ) T LR Y R T
e o = = . D i3 P ri
o rd o 11 =1 i X LY Fi
Y L i =l W 7 r 17 Y -
Nl I S Y T 7 T Pl LY 7 " =
= v i3 = i1 E ¥
= ril = L = L1 T =
i I LV 3 = Pl M = o R
X FAY =g = = 7T=% AR
= Y rill 71T T = ra = Ly =
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< REPORTS

PRINT ALL

There are four different choices when printing:

1. Print BOTH the Chart and Report. Click on the Print All icon on the toolbar.

+8 PSYCHROMETRIC ANALYSIS CD - PsyChartl

File Edit Yew Chart Units Language Help

Dww HBREES g ™ -GE:

DE ‘ ’7Prin All - Chatt and Repart. . I

PRINT CHART

2. Print ONLY the Chart. Click on the Print Chart icon on the toolbar.

8 PSYCHROMETRIC ANALYSIS CD - PsyChart1

File Edit Wew Chart Units Language Help
e @ RES@E Qg ™ -ET

CE ‘ ‘ Print Chart... |

PRINT REPORT

3. Print ONLY the Report. Click on the Print Report icon on the toolbar.
48 PSYCHROMETRIC ANALYSIS CD - PsyChart1

File Edit WYiew Chart Units Languade Help
Dew HE RSSO0z -F0

(=] ‘ ‘ F'rh Feport... '
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4. Print Preview ONLY the Report. Click on the Report Print Preview icon on the toolbar.

File Edit View Chart Units Language Help

Nee HBR)F&E8 Qoo -GE

DB ‘ ’7Repurt Print Presiew !

PRINT FLOWCHART

Click the FlowChart icon on the toolbar, and then click the print icon on the flowchart window to print
the flowchart.

ﬁ":‘.‘j

e BUE HBEE)SEE0BR 2 L+ OE £ 0.4 F 4
A /ARPIIA QAN BRI + 4R WE JERE

0B
113675

e 1 of 1 il & & Wwhole Page « 100% -

Tiax

Bile Edit Analysis Motes Tools Wiew Language 3Settngs  User Programs Regisker Mow  Help

ﬁﬂs_whrnmetr_ic Proces: Flow Chart

RH
1341

W SYSTEM FLOW DIAGRAM - ST

00346

Report Date: Sunday, February 18, 2007
¥ Projed Infornation: Basic Process
Altitude: 0O (Feet]

14 636 Baram etfic Pressure: 29.921 (nH)
AtmospheticPressure: 14 696 (psia)

arasn

D
32 640

0.0ss0

v
0.3995

B
4.025
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<5 DATA EXCHANGE

EXPORT/COPY CHART

From the menu, click on Edit, and then click Copy Chart Image. The psychrometric chart image is
automatically placed on your clipboard for you to paste into your reports, presentations, proposals,

ete.
dﬁ PSYCHROMETRIC AMALYSIS CD - PsyChart1

File Edit “iew Chart Units Language Help

Chrl+C L ® =L O 100x v £

EXPORT/COPY REPORT

From the toolbar, click the Report Print Preview icon.

% PSYCHROMETRIC ANALYSIS CD - PsyChart1

File Edit View Chart Units Language Help
O = . E@%@ ® a0 0 - E
Ty,

’7 Report Prink Presiews |

Then from the toolbar on the Report Print Preview, click the Copy Report Data to Clipboard icon. The
complete state-point and process report image is automatically placed on your clipboard for you to
paste into your reports, presentations, proposals, etc.

b ot &0 gewidth - 100 -
Copy Report Image to Clipboard i

Feport Date: Wednesday, June 19, 2002

]

5T,
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EXPORT/CREATE CHART PDF

1. Activate "Save Chart PDF As..." by either of the two methods shown below:
Menu Path Toolbar Icon

48 PSYCHROMETRIC ANALYSIS CD - PsyChart1

File Edit Analysis Motes Tools View Languagd Sethings

D) new ChrN '+

@ Qpen Chrl4+-0 L

il Close ‘r}. =B
(=

Ve
Save As.o.
ﬁ Save Image As...

=1 Load Paoint Data File...

Save Chart PDF As, ..

ave Repark PDF As...

) B

LR [

2. Navigate to where you want to save the file, type in the file name and click the "Save” button.

2] x]

Sawe i I___) HOPsuChart l] e Ifi" -

ﬂ Fepor tTest, pdf

gam w
iy s
1|
ﬁ ‘
o g P R
TR -

e -
AR SN T T

3=

o

Filz rame i[ hartTest pdt ﬂ | Save l
R

Save astype:  |PSYCHROMETRIC ANALYSIS CO - FOF Cancel
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EXPORT/COPY REPORT PDF

1. Activate "Save Report PDF As..." by either of the two methods shown below:

Menu Path Toolbar Icon

8 FSYCHROMETRIC ANALYSIS CD - PsyChart1

File Edit Analysis Mokes Tools Wiew Language Setkings Register

O Mew Chrl+h ot o
2 %

@ Open Chrl+0 ,

i Close * él F

n Save

. Save As..

ﬁ Save Image As..,
=] Load Paoint Data File.,
Save Chart PDF As. ..

Sawve Repork POF As. ..

n\. Fivimbk Olmm sk Dlesa i

2. Navigate to where you want to save the file, type in the file name and click the “Save” button.
Save Report PDF ) 7] x|

Cavein: |_‘u HOP sy Cheart j e @ d( "

"E}" hartTest.odf
+® HapoetTest podf

N *,.i;m o

o= ',
L ¥, [
File nama; |F!er_-nr!Test.c-l:Il ;] Saye
=l

Cancel

4‘ Seve aslype:  |PSYCHROMETRIC &hal'ySIS CD *POF

d
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EXPORT/COPY FLOWCHART

From the toolbar, click the Flow Chart icon.
& PSYCHROMETRIC ANALYSIS CD - CoilCalc

File Edit @&nalysis Motes Tools Wiew Language Settings User Progi
Dew B4E HE B(R)ZE88 AR
O/ ¥PI 18 & fthat@ ¥, @ @

[B=] |

Then from the toolbar on the Flow Chart, click the Copy Report Image to Clipboard icon. The
complete flow chart report image is automatically placed on your clipboard for you to paste into your
reports, presentations, spreadsheets, etc.

2 Psychrometric Process Flow Chart

1 0f1 E 0 & @ Whale Page - l00% -

Cn}hepnrt Image I

SYSTEM FLOW DIAGRAM -

Report Date: Sunday, February 15, 2007
Project Infornation: BasicProcess
Altitucle: O (Feet)

Barom ettic P ressure: 29921 (inHg)
Atmosphenc Pressure: 14 696 (psia)

RA

Ay
O NN e
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EXPORT/COPY REPORT DATA

From the toolbar, click the Report Print Preview icon.

8 PSYCHROMETRIC ANALYSIS CD - PsyChart1

File Edit Wew Chart Units Language Help
e HEQEE8 aao = -
Wy,

’7 Report Prink Previes |

Then from the toolbar on the Report Print Preview, click the Copy Report Data to Clipboard icon. The
complete state-point and process report data is automatically placed on your clipboard for you to

paste into your reports, presentations, spreadsheets, etc.
v

DB

10f1 =3 jg'!g Page'widh - 100% -

Zapy Repart Daka ko Clipbaard |

5TA

Report Crate: We dnesd ay, June 19, 2002
Prr izt Lrder moation:
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IMPORTING DATA

From the toolbar, click the Import Data File icon.
Menu Path

48 PSYCHROMETRIC ANALYSIS CD - PsyChart1

File Edit Analysis Motes Tools Mew Language Setbings Reqgister Mow Help

O hew Chr+N Bish D w & |
@ Open bl _ /
il Closs pu ® =0 1[}{/.:

[ f'f

Save fs... Toolbar lcon f

ﬁ Save Image As...

W8] Load Poink Data File..,

Save Chart PDF As. ..

Then navigate to the “.csv” file with the data you wish to import. “.csv” file format is a comma
delimited file format, which is an export option for spreadsheet programs such as Microsoft Excel.

2l

Look ir: | HDOPsyChart | £ El-

: 2 Y HOPsyChark Paints.csv
Fa

®
J
B
.

File name: |HDPsyCharf Faints. o5y ﬂ Open I
Files ol ype: [PSYCHROMETRIC £HALYS IS OO Projects 1*1 | Carcel |

Then Click the “Open” button and the data points will be imported and displayed on the chart. Below
is an example shipped with this program:

Page 117



HDPsyChart - Psychrometric Analysis Professional Edition User Manual

17 s i A O /O " O Y A W T I L A
-
‘ p S i 4 e b
£ s e ey
Iy .ﬁl 5 ] T = L - Y T ﬂ
A = L I L, P Y]
i \é}"‘ T ;
A_.a‘-\. Yy "71' .TI ':,:" 1 x 1 :'b'."\;"-
s T LW 8 fn.
£ A L . 1 OA1 L
Ly ol IF‘{' '\..\I
i 1
OA 165
L 11 LY
L 11 11
s 5
=1
N
A il
a ;
L1
i
e 11
5 .
Pl
i
=
11
;
o =] A1
Sl N
1 - 11
- ;
= A1
b
x
; 15
= i
L]
i
1 L
-"’1'1I ]
:
= 11 =
1= 1
31 =l
1 =1 11 =

File Edit Wiew Insert Format  Tools  Data  window  Help  Acrobat

bedax SRY sBR-< & = -2+ 5 M0
Ld Ta 4 e .

125 - %

A B C D E F G H

1 ALTITUDE 750
2 LABEL  0A CFM 2000 DB 50 RH 50
3 LABEL 0A2  CFM 2002 DB 52 RH 50
4 LABEL 043  CFM 2004 DB 54 RH 50
5 LABEL 0&4  CFM 2006 DB 56 RH 50
B LABEL 045  CFM 2008 DB 58 RH 50
¥ | ARFI MaR " Fhd mn ne RN RH Al

This column can be:
RH, WB, W, ¥, H or DP

and can change from
one point to another
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If using a text editor to create the “.csv” file, data points must be set up with the following structure:

EHHDPsythart Points.csy @ C:Hands Do
File Edit Search Wiew Help

ALTITUDE, 750, ... ..

LABEL, QA1 . CFM. 2000.DB.50.RH.50
LABEL, QA2 CFM. 2002.DB.5Z.RH.50
LABEL, QA3 . CFM. 2004 . DB.54.RH.50
LABEL, OA4 ,CFM, 2006 .DB,56,RH, 50
LABEL, QAL CFHM, 2008 DB, 58 ,RH, 50
LABEL, OA6 . CFM.2010.DB.60.RH. 50
LABEL . 0A7 . CFM. 2012 .DB.62.RH.50
LABEL, OA8 . CFM,. 2014 . DB, 64 . RH.50
LABET . OA9 CFM. 2016 DE. 66 . RH.E0
LABEL, OA10.CFM, 2018.DB.68.RH. 50
LABET OA11.CFM,. 2020.DB.70.RH. 50
LABEL, OA1Z CFM, 2022, DB.72.RH. 50
LABEL, QA13 . CFM.2024.DB.74.RH.50
LABEL, Q0A14 CFM. 2026.DB.76.RH.50
LABEL, OA15 CFM, 2028.DB.78.RH.50
LABEL, OA16 CFM, 2030 ,.DBE,80.RH, 50
LABEL, OA17 CFM, 2032.DB.582.RH. 50
LABEL . OAlG.CFM. 2034 .DB. 584 .RH. 50
LABEL, OA19 CFM. 2036.DE.86.RH. 50

[BP2 | %[O

|5

This column can he: /
RH, WB, W, \f, H or DP

and can change from
one point to another
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<~ TOOLBOX PROGRAMS

CLIMATIC DATA

Climatic Data provides ambient design conditions for over 1,000 locations in either IP or Sl units of
measure. Ambient data is from ASHRAE 1997 Fundamentals.

¥ Climatic Data - ASHRAE 1997 Fundamen - x|

W COOLNG [USA | 76 Elevation Fest & English (IF)
W HEATING  |Oklahoma ][ 382 Morth Latiuge Metrc (3
W WMND |TUI33 j 959 'West Longitude

SUMMER. 0B MAB [o B hMDB o DF WMDB o

F vk - F b b F b -

COOLING °F °F oF aF °F F
04% (100 |[7s | | 7e00]|[7a [e2 | | gzoo| (|76 |[s7 | | 87.00|
1% a7 = FB.00| (|75 92 920074 85 8:5.00
2% 94 75 Fe0of) |7 a0 ouoof| 73 a4 G4.00

Average Annual Max. DB F Std. Dew, °F Mean Daily Range DB F

WIHTER 0B FRH " - | | Coldest WS MCDB Average

. F b -

HEATING =F o Month mph F .ﬂ«!'unual DB =td. Dev.
99 6% |9 a0 6.7z 0d% |24 4F ki, o o
99% 114 |50 1123 1% [22  |[an0 E

WIHD  Coincident with 0.4% DB (cooling) MRS 12 mph D 180 |deq.

Coincident with 99 6% DB (heating MNE |4 mighi D 260 |ded.
Lnnual Design Walues 1% tmph 2% |23 |mph 5% |21 |mph
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PSYCHROMETRIC CALCULATOR

Complete stand-alone psychrometric calculator is one of the tools provided. This psychrometric

wonder has full File-Open-Save-SaveAs capabilit

ies.

:= Prychromabri Calculator - Mew Project .

AL
Baraniedne Prezzirs

Aroiphens Pracs ae

Irs Adb Trrp

Wop Bl Terp

Featrae | Lmrdy

Himcfle Zals g 5 b
SpEote iluame
Erihamy

Lo Paard Taip
|pemeary

Wapit Prrture
Al lomnddy o [
Fars i'm MILON Ly veeighl
Ty ey Mlon [y Yol

aE- 2 I RS

=) =]
B & A + g -

3 Lezznpbir Altduda Parametr.r | Ynasphenr iy Vgt FElatee lHuradity | 1 4urmd-4 Lpecdic
W ['TREsur2 gu'b Dol Hurs iy Katin [SE wolinme

~ 1 ar e P:grcule [ it e Iy [ (O NY o))
Hd e ineian

s i Tkt E‘_ 254 ‘4R 35 000 BER 1 ?"-H_ i EI'IEIEI'E_ 0ageon "4 INE
|' . Fetnn b [ Rk * 4 ZOR EEDRi] A% 00 S D017 OngTon '3M453
S L VY D I3Gr t4ERE 55000 S4ED0 GETE4 CO09ID DOROD  * 310D
|_En Tha

0 orgt >

131620

nik: o

=2 ESid

Nt

oS

e

117

14 FS0 ﬂJ vl

The program also has a data report for printing and the ability to copy all data points to the clipboard
$O you can paste them into your reports or spreadsheets.

F-d Microsoft Excel - Book 1

' File Edit Wiew Insert  Format  Tools  Data Window  Help  &crobat

Dedan RV $BE-T -

&= -4 2 [ oo

- 3,

. o3 T 4 g .
018 - h
& B c D E & H
Barometric Atmospher Relative  Hurnidity
Altitude  Pressure o Pressure DOry Bulb Wet Bulb  Humidity Fatio Humid
1 Description (ft) {in. Hy) (psia) ("F) %) (grilb)  Ratio (It
2 A, a 29921 14 696 75 47294 1179941 0.0168
3 RA, a 2991 14 B96 = 5114 785834 D011
|4 CC a 2991 14 596 A4 671 S5 E3.311 8.04E-
15
|16
7
g
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OUTSIDE AIR ESTIMATOR

Complete stand-alone fresh air estimator is one of the tools provided. This tool has many of the
applications listed in ASHRAE Standard 62-2004.

%% Outside Air Estimator - RE: ASHRAE Standard 62-2004

A pplication Group |Eduu:atiu:unal Facilties j IFr SI % Print X Claze

Specific &pplication |Media center ﬂ

cfm per Perzon |1|:| cfim per sq.ft. 012
Mo, of People |22 Areg(=o.ft)  [FS00
AlR CLASS

People O& Rate [220 &rea 0L Rate (300 Air Class =1

TOTAL Suggested Fresh Airflow (oim) [ 14720 %) Class Definition

NOTES

Far high zchoal and college libranes, use values shown for Public Spaces - Libran.

GEMERAL MOTES FN
1.1 Related Requirements: The rates in this program are based on all other applicable requirernents of
ASHRAE Standard 62-2004 being met.

[2.15making: Thiz program applies to no-zmoking areas. Bates for smoking-permitted spaces must be
determined uzing ather methods. See ASHRAE Standard B2-2004, Section B.2.9 far ventilation

requirements in smaking areas.

[3.] Air Denzity: Yolumetric aiflow rates are based on an air dengity of 0.075 Ibda/ft3 (1.2 kgda/m3].
which cormezponds to diy air at a barometricprezzure of 1 atm [101.3 kPa) and an air temperaturs of 70°F
[21°C]. Rates may be adjusted for actual density but such adjustmentiz not required for compliance with
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STEAM PROPERTY CALCULATOR

Complete steam property calculator is one of the tools provided. This tool provides complete thermo-
physical properties of steam for both IP & Sl units of measure.

Steam Property C3 ﬂ

IF SI i Calculate % Print Bz Copy

Temperature 325 F

Ahzolute Pressure 9E.2000 pzi

Ahzolute Pressure 195.0633 inHg

Specific Valurme - «f (001771 L ft b
Specific: Yalume - vig  |4.538 cuLft.flb
SpecificYolume - vg (4616 culft b

Specific Enthalpy - hf (295,64 Btuslb

Specific Enthalpy - hfg (291,47 Btudlb
Specific: Enthalpy - hg [1187.10 Btudlb

Specific: Entropy - sf 0.4706 Btudlb -°F

Specific: Entropy - sfg [1.13261 Btuslb -°F

Specific Entropy - 29 [1.60B7 Biudle -F

MOTOR HEAT CALCULATOR

Sensible Heat generated by motors in the air stream can now be easily calculated. This Motor Heat
Calculator is one of the tools provided. Simply input three variables and click calculate. Calculates
sensible heat and temperature rise for both |IP & Sl units of measure.

B Motor Heat Calcul x|

Given Data

AirFlow 15000 cfm
Matar Size 7.5 hp
E fficiency 81.5 4

Sensible Air Heating

Sensible Heat 21318 Btudhr
Approx Temp Rize 073 F
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UNIT CONVERSION CALCULATOR

Unit of Measure converter is one of the tools provided. Simply click on the unit category and then click
on the source and target units of measure and type in your value, resulting in real time conversion.
This tool also allows the user complete Category Tab Management, unit of measurement
management and conversion equation management.

Force ] Light ] Mazs ] F'n:uwer] Pressure ] Specific Yalume }
Acceleration } Angle ] Area ] Densiw] Distance ] Energyl Flowl
Temperature | Time | welocity | valume | wolume-Dry |

Output

F ahrenheit
K.elvin
Rankine

Input: Fahrenheit
Dutput; |25.EEEE!EEEBEEEE!EI

DUCT DESIGNER CALCULATOR

This Duct Designer tool aids in the design of duct system and associated pressure drops.

& Duct Designer 7

CALCULATE 1P SI & Frit X Close
Air Condition

Airflowe {2000 cfm

@ STDAIr o aCTUAL Air
Densty | OO7A0 Ibfea bt

Duct Material ‘Uncuated Carbon Steel, Clean j
Foughness Factor (0.00015 |t
&7 Rectangular Duct

Side1 |12 in. Side2 12 in.  Ductlength 100 |
Equal Diameter (121 in. Area (1.0 sqf Velocty 2000  Ft/min

Pressure Orop [0.415 in'w/C/A100f  Total Pressure Drop 047 in’wC

& Round Duct

Diameter [12 in DuctLength [100 ft
Area W aqfl.  Welocity lﬁ [t/ min

Prezzure Orop lﬁ HOWESO0OR - Tatal Pressure Druplﬁ i

¢ Oval Duct

Side1[12 in Side2[12  in Ductlength [100 F

E gual Diameter IW in.  Area W =00l Welocity lﬁ ft/rmin

Pressure Drop |0638  inW/C/H100f  Total Pressure Drap (064 inwWiC
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FAN LAW CALCULATOR

The Fan Law Calculator is a very useful tool for modeling “what-if’ scenarios.

© Fan Law Calculator

W caLculATE | 1P SI & Prit X Close

@ Current Fan Performance

Airflaw [Mooog cfm
Static Presswre  [250  inWC
Power [24  bhp
Speed W rpri
Fulley Size |127 in.

@ Mew Fan Performance

o Arflow W cfm
" Static Pressure [260  inWC
" Power [Ta5  bhp
" Speed W TP
" Pulley Size L

WIND CHILL CALCULATOR

This Wind Chill calculator is a useful tool when considering outdoor thermal comfort conditions.

IP SI &b Print

« Wind Chill Calculator
M chant § Fag

qj';-* Temperature and Wind Condition

Temperature 10 F
wind 45 mph

_}f “find Chill and Frostbite Time

wind Chill 44 “F
Frosthite Time 10 minutes
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THERMAL COMFORT CALCULATOR

This Thermal Comfort Calculator models human comfort based on ASHRAE equations.

43 Thermal Comfort Calculator

IP SI & Print X Cloze

Environmental Conditions Results
ET= 78.8 *F
Air Temperature [78.8 :II F SET-  FET— °F
MRT W Link with At [788  =°F CcENS 3
Air Velocity 39 - ft/min ]
Relative Humidity 50 <l bist o2
= PMY  [0.32
* Summer T Winter PPD l?— .
Activity PD IEE— o
User Defined ~| PS 53 %

Metabolic Rate [1.0 mel 15 0.3 Muetral
Tnuetral |[F1.5  *F [Humphreys]
Tnuetral [74.8  *F [Auliciems]

Uszer Defined j
Clothing level |05 clo Comfartable @

Clathing

Other Details Comfort Zone Calculation
External Work Il]l]i met Summer Comfart
Turbulence Intensity 70 % Humidity Lewvel
Mean Mo. Outdoor Temp W *'C T ~ InZone
Exposure Time lE.l]— min ’

Barometric Pressure 760 torr _

Weight 70 kg Dry-Bulb Temperature

Surface Area 1.2 sq.m In Fone
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SINGLE & DOUBLE INTERPOLATION AND
EXTRAPOLATION CALCULATOR

This interpolation and extrapolation calculator is extremely useful when needing to determine data
between known values. Linear interpolation and extrapolation is used.

2] Interpuolate Calculator

Sk Print P Close
¥2 CALCULATE
ff"
™ Single
T
o |nterpolation © Extrapolation
X1 xX2 W Linear Analyzsiz
Series 1 Low Point1 Mid Point1  High Paintl
Value [z X [3 X2 [4
2000 Y11 B Y23
Senesz Mid Low Mid Mid Mid High Mid
Value X[ % [4 X5

2250 Y2 Y [3 Y [4

Senes 2 Low Point2 Mid Point2 High Point2
Value  xq [y %[5 %2 [B

2300 Y13 Y|4 Y25

FINANCIAL LOAN CALCULATOR

This tool is helpful for quick “cost of money” determinations for project work.

&3 | panCalc

Loan Amourt 160000 -
— Payment Principal Paid  |Interest Paid
Percent Down 10 % 117402
Maximun Years
b 1 1 066 57
Minimum Years 30 7 $10807  §1,06595
Max Interest Rate |30 ™ |% 3 $10879  §1,065.23
Min Interest Rate (4.0 *|% 4 F109.51 1,064 51
= : o 110.24 1,063.75
Show Payments Copy ¥ ¥,
G $110.98 $1,063.04
| Print 7 F1172  $1082.30
G F112.46 1,061 56
a 11321 F1,060.81
10 #1397 1 .060.05 hd
< pJ
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WEATHER TERM GLOSSARY REFERENCE

Meteorologist using Psychrometric Analysis will appreciate the complete weather term glossary
provided with one button click.

Weather Term
Glossary

r

o
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<] EXAMPLE PROCESSES

EXAMPLE 1:
Moist Air Sensible Heating

Saturated air at 35F enters a heating coil at 20,000cfm. Air leaves coil at 100F. Find the required
rate of heat addition.
Solution: 1,503,224 Btu/h

?szychrnmetric Processes _lo ﬂ

& spply [ AddPoint T Climatic Data... < Delete  &hprint F Help

pONT |LaBEL |aRFLOW | uom | PROCESS | civen
1 A 20000 ACT Add State Point POINT
Dk A 20000 ACT Sensible Heating POINT
4 4
Start Poirt Process Currert Poirt

CE 100.000

| 1 j Sensible Heating £ | J |
Ajr Flowe 20000 r 125 3 Ajr Flowe 20000
CE 35000 DB 100.000
WE 35 000 I 1,503,224 WE B3 566
FH 100.0 [ 1,503,224 RH 105
W 0.004:23 r 0 W 000425
e 125852 W 14201
h 13004 | 00 h 28728
DP 35.000 [ 1.000 oP 35.000
s ] 00300 - ML o 0.0Foy
Wp 020356 o) 0.2036
Aoy 2385 A 2108
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Moist Air Cooling & Dehumidification

Problem: Moist air at 85F dry bulb and 50% rh enters a cooling coil at 10,000 ¢fm and is processed
to a final condition at 50F and 100% rh. Find the tons of refrigeration required.

Solution: 51.1 tons

?szychrumetric Processes -0 |
& spply [ AddPaint | Climatic Data.. X Delete  Shprint @ Help
PONT | LABEL |mRFLOW | uom | PROCESS EE
EAT AR 10000 acT Aol State Poirt POINT
[ p LAt AR 10000 acT Cooling Cail POINT
< | 3
Start Paoirt Process Currert Poirt
DB o0
| EAT j Cooling Coil ﬂ |RH j 100
Air Flowy 10000 - 11 Air Flowy 10000
DB a5.000 DE 50,000
we  foges | ST g o000
RH 500 ~ 364 A0 RH 100.0
W 001234 - 248,399 Wy 0.00766
y 14011 v 13002
M7 L 2261 20298
DR 64297 [ 555 oP 50000
o 00723 . b2 o 0.0773
wh 06074 v 0.3626
A 6.465 A 4124
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EXAMPLE 3:
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Moist Air Cooling & Dehumidification Below

Freezing

Problem: Moist air at 31F dry bulb and 85% rh enters a cooling coil at 5,000 ¢fm and is processed
to a final condition at 20F and 100% rh. Find the tons of refrigeration required.

Solution: 7.6 tons

EPsychrumetric Processes =|0O] %]
& 2pply [ Add Poirt [ Climatic Data...  p< Delete S Print F Help
poiuT | LapEL | aRFLOW | uom | PROCESS B
HES AR £000 ACT Add State Poirt POINT
P LaT AR 5000 ACT Caoling Cail POINT
o | b
Start Point Process Current Point
2] 20,000
EAT ~]| Cooling Coil ﬂ [RH =][roo
Air Flowse  S000 r I?’Eii Ajr Flowe 5000
Ca 31.000 CB 20.000
B 29480 r 41,158 L z] 20.000
FH 850 r 63,990 RH 100.0
W Q00207 ~ 27 198 ooos
v 12426 W 12130
h 10743 | 22 h 7104
P 24T 0702 OP 20,000
d 00807 e o 0.0526
W 01463 wp 01028
Ay 1.7 Ay 1242
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EXAMPLE 4:
Adiabatic Mixing of Two Moist Airstreams

Problem: A stream of 5000 cfm outdoor air at 40F dry-bulb temperature and 35F wet-bulb
temperature is adiabatically mixed with 15,000 c¢fm of 75F dry-bulb temperature air and 50% rh.
Find the resulting dry-bulb and wet-bulb temperatures.

Solution: 65.8°Fdb & 56.6°Fwh

?szychrumEl:ric Processes _lo ﬂ

& sppty [ AddPoint o Climatic Data... 3 Delete  Shprint R Help

PONT | LaBEL |aRFLOW | Uom | PROCESS R
HE AR 5000 ACT 20d State Poirt POINT
P2 AR 15000 ACT A0d State Point POINT
IDALL AR 19999 ACT 2 Mizing POINT
a | »
Start Point Air Mixing (Second Paint) Current Poirt

DE |7
E ] [ ~] 22 T

Air Flowy 5000 Air Flowy 13000 Ajr Flowy 19999
[W=] 40.000 [B=] 5000 (=] G5.300
(=] 33000 Lal=] G2.539 WH 56 630
FH G0.7 RH 0.0 FH 2548
W 0.00315 L 0.00927 [ 0.00770
L) 12636 W 13675 W 13.406
h 13.002 h 28.149 h 24187
oP 25037 P 335125 DF 20137
d 00793 d 0.0733 d 0.0752
' 0.1:503 WE 04374 v 03645
2 1.744 ANy 4745 AL 4.021
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EXAMPLE 5:
Adiabatic Mixing of Water Injected into Moist
Air

Problem: Moist Air at 70F dry-bulb and 45F wet-bulb is to be processed to a final dew-point
temperature of 55F by adiabatic injection of saturated steam at 230F. The rate of dry airflow is
200Ibda/min and the final dry-bulb temperature is 72.267. Find the rate of steam flow required.
Solution: 102.3 lb/h

?szychrnmetric Processes _o ﬂ

8 spply [ AddPoint oo Climatic Data... 2 Delete  Shprint F Help

POINT | LABEL |ARFLOW | uoM | PROCESS | GivEn
HE AR 200 LESMI  Add State Poirt FOINT
L |F2 AR 200 LBSMP  Humicification and Heating ~ POINT
o | »
Start Poirt Process Current Point

DB [rzzer
|p1 j Hurnidification and Heating ﬂ |Dp j|55.nunnn

Ajr Flowe 200 r 118 362 Ajr Flosey 200
[B]a] F0.000 DB 72267
\WE ssoon | b.640 WE B1.516
FH 4F [ 111,722 RH 54 6
Wy 00007 r o 2 i 000923
W 13363 13604
ki 17572 r 12.26 27435
oP -2.058 [ 1,157 oP 55.000
d 00749 r Fd g d 00742
wp 0.0335 vp 0.4359
A 0.3vo Ay 4,750
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<~ TERMINOLOGY

PSYCHROMETRIC TERM DEFINITIONS

Absolute Humidity

The ratio of the mass of water vapor to the total volume of a sample. The term "water vapor
density” is also used for this value.

DB
118.0

g5.9

FH
283

0205
1507

a1.41

Ky
ira

0.0664

wp

0352 Absolute Humidity

Ay
9.530

10171
b
24935

ASHRAE

American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.

Atmospheric Air
Air containing water vapor and many gaseous components such as smoke, pollen, gaseous

pollutants, etc.
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Density

The ratio of the total mass of a sample to the total volume of the sample. For moist air, water vapor
and air are included in the totals.

oa
1.4

AR

FH
51.4

0145
13.97

F2.61

OF
676

f Density

d

00716

¥p
0.630

A
7280

6.024

45345
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Dew Point Temperature
The temperature of moist air saturated at the same pressure and humidity ratio. Or more simply the
temperature at which water vapor will begin to condense from a sample of air.

DB
3.6

721
RH
579

0144

14.01

h Dew Point

a5 a5 / Temperatu re\
DpF -

g7 .2

00714

wp
0673

A
7178

6.213

4333
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Dry Air
Atmospheric air with all water vapor and contaminants removed.
The approximate percentage by volume of dry air is as follows:

78.084 % Nitrogen

20.9476 % Oxygen

0.934 % Argon

0.0314 % Carbon Dioxide

0.001818 % Neon

0.000524 % Helium

0.00015 % Methane

0.00010 % Sulfer Dioxide

0.00005 % Hydrogen

0.00020 % Other (Krypton, Xenon, Ozone, etc.)
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Dry Bulb Temperature
The temperature of air read on a standard thermometer indicating it's thermal state.

DB

-]
111.8 \\DW Bulh

WH Temperature
BE.1

RH
5.8
0033
14 43
3054

CP
292

k1]
40
A5
0
55

0.0630

¥p
01349

Ay
1610

93349

B985
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Enthalpy

The thermodynamic property defined as energy per unit mass commonly used to define the internal
energy of moist air. The enthalpy of a sample of moist air is the sum of enthalpies of the air and the
water vapor. On the psychrometric chart Enthalpy is expressed in terms of energy per weight of
DRY air.

(5]
654

g1.0
RH

8.0

0104 Enthalpy —

1346

h
27.09

P
55.4

0.0743

W
0.492

oy
5453

4223

53085
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Humidity Ratio

The ratio of the mass of water vapor to the mass of dry air of a sample.

CH
105.0

g2.2

FH

Humidity Ratio
386 /
Lk -

Fi
a7 7
JI.i'
'
W ra

III.I'
14 66

4587

CP
FL X

=

0.0632

¥R
0.565

Ay
3906

§.595

3373

Moist Air
A binary {or two-component) mixture of dry air and water vapor.

Psychrometric Chart

A graphical presentation of the thermodynamic and physical properties of air and water vapor
mixtures.
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Relative Humidity
The ratio of mole fraction of water vapor in a given moist air sample to the mole fraction in a

saturated air sample at the same temperature and pressure.

DB
394.0

759

Relative Humidity —

44.0

sz &
14.30

3031 o

P
i
G35

d ks

¥
n.710

\

\

i

FALY 104 BELLTIVE HUM DT

T.430

7375
'\.rl'
4193

Saturation

A state of neutral equilibrium between moist air and the condensed water phase (liquid or solid).
This state is often referred to as the maximum amount of water vapor in moist air at a given
temperature and pressure.

Saturation Humidity Ratio
The humidity ratio of moist air saturated with respect to water (or ice) at the same temperature and

pressure.

Specific Humidity
The ratio of the mass of water vapor to the total mass of moist air of a sample.
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Specific Volume
The ratio of the total volume of air to the mass of dry air in a sample.

(B
g1.4

A

FH

E1.8
Specific Volume

45

Standard Atmosphere
The standard of reference for estimating properties at various altitudes.
For HVAC purposes standard air is taken as 68°F and 29.921 inches Hg atmospheric pressure.
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Vapor Pressure
Pressure exerted by a vapor.

0B
534

g1.0

FH
a.n

0104 / Wapor Pressure
W

1346

2703

DF
354

0.0743

¥
0432

i
3433

4223

3305
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Wet Bulb Temperature

The equilibrium temperature reached as water evaporates from a thoroughly wetted psychrometer
wick into an airstream. While this process is not one of adiabatic saturation, by applying only small
corrections one can obtain the thermodynamic wet-bulb temperature.

DE
1118
Wet Bulh

" / Temperature

G5.1 =]

¥
0.1:39

A
1610

93349

6.933
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<~ ALGORITHMS

PSYCHROMETRIC ALGORITHMS

The following is the methodology the program uses in determining the psychrometric properties of
moist air:

Atmospheric Pressure
p=Atmx{1-6.8753x10™" x Z)>**
p = inches of Mercury

Amm = 29.921299597519
Z = glevation in feet

Water Vapor Saturation Pressure
For 311.67°R <= T =< 491.67°R
pws =explC, + T+ C, + Oy xT+C, XT> + C XT3 +C, XT* +C, xIn(T))
T = absolute temperature, °R = °F + 459.67
C, =-1.0214165x E*

C, =-4.8932428 < E°
C, =-5.3765794x E~
C, =19202377xE”’

C. =3.5575832x E™"

5

C, =—9.0344688x E ™"

C, =4.1635019x E*

For491.67°R < T =< 851.67°R

pws =explC, + T+ C, +Cy XT+Cy XT? +C X T + Cy X In(T))
T = absolute temperature, °R = °F + 459.67
C, =-1.0440397x E*

C, =—1.1294650x E*
C,, =—2.7022355x E™*
C,, =1.2800360x E~°
C,, =—2.4780681x E°
C,, = 6.5459673x E’
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Saturated Humidity Ratio
W = 0.62198% fxp
pP—fxp,,
p = total pressure of moist air
{ = enhancement factor

p.. = pressure of saturated pure water

WS

Enhancement Factor
f = caleulated in accordance with Hyland and Wexler (1973, "The Second")

Humidity Ratio
For t > 32°F
_(1093-0.556 X2 )XW, —¢, x(t~1")
B 1093 +0.444x¢—¢°

¢t = thermodynamic wet-bulb temperature of moist air, °F
t = dry-bulb temperature of moist air, °F

¢, = specific heat of moist air, Btu/lb°F

W = humidity ratio of moist air at saturation at thermodynamic wet-bulb temperature
For 1" <= 32°F
e (1061 +0.444% " —(=14334+0.5x(r =32))XW, —¢, X (1—1")
1061+ 0.444x1" —(—143.34+0.5x (1" —32))
t" = thermodynamic wet-bulb temperature of moist air, °F

t = dry-bulb temperature of moist air, °F

¢, = specific heat of moist air, Btu/lb®F

W = humidity ratio of moist air at saturation at thermodynamic wet-bulb temperature

&

Specific Heat
¢, = 220921943107 st +2.5588383x 107 x¢® +1.2900877x 107 %t +5.8045267< 107 xt +0.23955919

t = dry-bulb temperature of moist air, °F
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Specific Volume
| _ 07543 (2 +459.67)x (1 +1.6078x W)

p
t = dry-bulb temperature of moist air, °F

W = humidity ratio of moist air, mass of water per unit mass of dry air
p = total pressure of moist air

Enthalpy
h=cpxt+Wx(1061+0.444x71)

t = dry-bulb temperature of moist air, °F
W = humidity ratio of moist air, mass of water per unit mass of dry air
¢, = specific heat of moist air, Btu/lb°F

Wet Bulb

Iterative calculation calling Humidity Ratio function

Dew Point
lterative calculation calling Saturated Humidity Ratio function
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<~ LEGAL NOTICES
LICENSING

Use License

When you purchase a single user license, Hands Down Software grants you a non-exclusive
license to install and operate this software on one computer. Should you choose to purchase a
Network License, Hands Down Software will grant you a non-exclusive license to install this
software on one network server and operate the software on not more than the user limit provided
by the licensing you have purchased.

In addition, Hands Down Software grants you the right to make an archive copy of this software
and to use that copy to reinstall the software in cases where the original copy has been corrupted
or destroyed. The limits of your license to use this software must be understood prior to installation.

Program Ownership and Copyright Notice

This is a license agreement hot a sale of the original program or copies thereof. Hands Down
Software retains all rights to the program and any and all subsequent copies which exist regardless
of their form. Reproduction of this software by parties other than Hands Down Software for reasons
beyond that which is specifically stated in this license agreement is strictly prohibited by
international copyright laws. Charts produced by this software are copyright the OEM Company
whose logo appears on the chart.

HDPsyChart was written by Hands Down Software and associates and may be distributed under
agreement between Hands Down Software and other parties. This software uses algorithms that
are generally accepted by the Heating, Ventilation and Air Conditioning (HVAC) industry and as
such the results of these calculations should yield acceptable results for use in general HYAC work.

DISCLAIMER OF WARRANTIES

Hands Down Software and the distributors of this software do not warrant that the information in
this software is free of errors. The program is provided "as is" without warranty of any kind, either
expressed or implied. The entire risk as to the quality and performance of the program and data is
with you. In no event will Hands Down Software be liable to you for any damages; including
without limitation any lost profits, lost savings, or other incidental or consequential damages arising
out of the use or inability to use this program and data.
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