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% The UK Government requires BIM on all of government projects by 2016.
% In the United States, General Service Administration (GSA), which is responsible for the
construction and operation of all federal facilities in the US, has pioneered the implementation

of BIM on public projects.

% The Scandinavian Region (Netherlands, Denmark, Finland and Norway) require the use of BIM
for publicly funded building projects.

+¢ The Singapore building and Construction Authority (BCA) have developed a strategy to have
BIM widely implemented on public projects by 2015.

+¢ Dubai Municipality mandates the use of BIM on large-scale and governmental projects by 2016.

29

(BIM) syl b leMb! (¢ jladono | |
e

Aol g (B gl
(s r gl

ool 8 1y bd 8)lee O&AI (leitzl Sledl Silwdue slajlsd o b 6“""9)5 Luwgi ouds 2k sla Jos

e g oole (89, b pleislo sad ok Jas Sluse g o Shy id SlS6l @

Ol il Sgy Jegd Gaioran g lalol) 5 oz b 50 850 9 l5e (5 iludiage oSl @

50 slaas gla b S g o3l aslen alises gl lais 51 lessle 1 (6553 0, 5lee 1 Ldoxd 5 asjos 5] @

ajles 2hb Jdale |l Solaie gla Joly 5 (E8L5L dlgs 5l eolaiul ccalize Gile Slge ¢ aclijoz g0l iul3dl

Jae (Brae 54 Gl ool b 5 b plensle ide Ol Judossaias 5 gleand IS @

.o..\.'l:‘_‘;-l)b

30

\&4




9.8 )wding) o ylwow wygol 093>

@) _ ; B Hlidlu 5551 S pao 3924 yo — e
(BIM) plizbo Sledbl g5ludos

olaisla e 45 2 oily )3 SleMbl S e 5 (55loaz LS Sz ganl B jglited; Cale Sledlbl (il Jas pagie

ol oual By

oals oL gilwas LS, °

cod )

Lrools Co i (9905 sl ®
) —alex sl Lol aas L 8 pleisle Sledll (g5l Jow
Loz g bdelod 03)5))8 npad & ®

SIaL 055> 4 by e (slacs Lt 5 lafulos (g5Luosll

3 pes AS Wil o bl wiuz sl o, b Lyl drwg p cole Sledb! gilw Joe ai awyp 4 Gloceddls o)g

il o dagylazsbs LIS 0 WL 5 (B ran 555 el 5 ol Lol

1 Alilrem R et cile MLl e oo

ke g e
(s r gl

58,5 olulid flaasle Slllbl (g5ldos slaglsl o o)l Glual 4y Jo cgz o 1) 55 sla cullE laaos

Ol 605 oz s S Ll 0
obeisle pdy gile e ®

39 bty Jelos ¢

20baaes g plassasd o g5l giludos ®

S eSlss Bles 0




o, 9.8 )wding) o ylwow wygol 093>
- B iy (5 91 Oy (3924 o

Obislo 5 cuz 9 JSb Jul

9 2bdli> Slasin javass culls a5 leisbe Oledb! gjludae slo )8l o alei o ¥
g a0 ¥Fe O g0 4 Hleisln i > oK) Tekla g Revit asle ws)ls 1) aus g 2l

3,10 0925 o] sld aijg, g el 4 2l agl; Jbj)

Sy 1y el (6,5 Sqz Sl i it by Jolomi b g oo Sl nl 0 Y

) e 1) 655 B pan Sl L als e pleisle g )leas ki b (pioren .a),i

oleisbe by (g5l gy

ke g e
(s r gl

cleizle Oldbl giludas jo Jas o5 Soall 4 azgi b
Wl b JalS a0 s laisle gliz) clasine ca o S 4
oold pusd Bilads a4 1y laisles )0 oolatul 830 Zllas olgiue

3,5 sy ly oles 5 63 e Blod 5l Sl (5 dtage (990 Sy (sl alises sl Julos

va




,,;;(@.-, | 98 lwding (o sluow (i 390T 0932 Igl Igl

L B iy (5 91 Oy (3924 o ool

e st
froneiy

Al g e
(s o)

Bgatoms odlain] less b Sledlbl (g5ludas slalsl 5| Slibey (o5lw ands 6l
sl le ldlz Gl G 45 051 s | whaw wnly (s Sl Sl (B G D Oy o &y
9500 )8 4 lidg, z)b (SIS

Dydes patin 3,5 eals |) Slegil (plidy; Ol (o0 85 2lle; 5290 $55 50 425 b onen

2R U8 5 i st g5l g sludone

ke g e
(s r gl

-DesignBuilder s Autodesk® Green Building Studio (sla,l5él » 5 13 65,50 (g5ladas

E3ehs 4905 ¢ Salopes Sile S Sligrd (B Cgus ¥
A0V R EBITODDBDL S5 AR e

residentons bnikfig 2, Ouldiog 1 i, bielp
L g
Simeson N1 - Anyss

The 50N BEpORE 10ege 30 kb pmitgon
L Ll L)

S0 430 b vitw 330] Be conked a e
Deig Cokoes pane

Lo CS g g A 2SIl B ane
5L 090 ailyy ) Al 2SI 2STa> <

pdasears gle 650 Jamiliy @

Tou can gt & rmber of Semnt dpescidaon
306 (XN Oy MMNG SHACKES30 08
Oetaiedlat ol e D Cptioes.

e, ek
I
Smcmes 5 i gl il
§ Donteromer sxoustee Gty

Ousgeay Sheerers:

s

Aaf Duss.

\a%




W 9 S budiagt o sluow 3907 03> @
4 : L Glisly 351 S pan 19240 po l'gl

oS ST g0 Sl

Al g e
(s o)

51 oS el g s Cdgas 330 50 Sazga (slo ool alws 4 00,5 5JUT Green Building Studio 138l 6 5 5
St slonil samts UL alaea o (sisslanid s e cligne o

38 o 5 1) (08 il 3l pee 43 2 5 Lo sle 5 1 5l

15t 4 i o 28U (gl S g qlin 5 030 il 3 (e Gl S g il ()8 008 ST ol
5038 el 50 s ey A ol o Bl R JIES 3 5358 ol b ke 9008 i gy s

Al (S Sl B (555 (el b Bblis 4y Cs

AUTODESK
GREEN BUILDING STUDIO

A o T A —

Oleislu (65 91 B pao (S e

A g
(s r gl

oleizlo ;8 (655 B pan g AnSle8 (p,S JLal o yius 038> Cuoal a
Al 285 L 5,58k slaghs, 5l sz s aall 55,0 wax esian Ghen Lol 5 sl psle 2y, O
o (380 (S 550k (LUl

S pae 0 (oobadl slaacs 5l Il 65510 5w ¢ e slaglme 3| 6 pTel> ed i csanll calia O

Wb axsls 15 1y slessle 65,5 OB pae

Simulate Building

Performance

YA




O 9.8 lwaing) Jo slwow wyg0l 093> L\Q
pos OA © leidly 53 51 By 29240 po

Sixl Gilw dw | ; |
N

ey

obestbe $3 5 il 4t slaldl o 5

olexsle gl Jdos gl v

bl J3 5550 Bpan p pleisle glas g (b (guyp ¥

G55l Bpan s 840l 5 g ESls caliss [2lie 30 (65,0 L8 as il anid jalaiaas v

TRACE BLAST

EnergyPlus ) eQUST

39

970 0315 (g3l Ay | ; |
N

Al g e e
(s r gl

sl Jos loalii o ojg,al g, e LS 4 Lol (63,31 (55lmannd jghiiets 45 ola by oo iban 5l (S ¥
woaied) cptle) a8l

W53l 0 o (65l B pae gl g aies 5b il 4 C,.:.::Lo GrSob sla Jae Ciis> 3o <

Shay Slae oty g o il S B s Se el | e S iy s e B slaee el als Jaa S

iy e U8 S5 s omstus

40

va




@ 9.6 lwding o Lo 390 0932 @
-l B Hlidly 55 51 O yaw 39248 yo ~ N
(1) 2,90 axdllae
e Fa S 8 Ol eI (ke e S5 4 Oleitle (8551 Sy b Wl § e

S g g almlS da il lesil o gh 5l Brae malS s cols s cuenl g 2B 4 A L (V) 2Rep  ®

ules o aST 033 B pme 2alS i, 55 lalias L (60,40 Sau Sz 5,150, 4l ) o asecess Jlos a,

9 &ol> 63,50, sbwl 4 5L ) jenS el ola s olam g ol cilie bl S (05T 4 ansi b pien

S Bran Gl 3 et 8 o3l (2 Lo 5 sl G Bl pleisd leisle g 5 2 gl 0

Epae FaR S 3 § Gl SEM! (§ilu Joho ST 4l Sl by (5551 B e pb det 3

e g e gl
(s r gl

Golds 8392 33 s Slalllae bl 5 el Sledbl (o3l Joe Salie (glajlnl aslas L Bl ol 55 @

s oolaial jals cplis abay 58 5 g )58l 5 5 laisl (6551 S ae

tamgd by 0 aeSles il 5 (Brae 54 (G Sanl 42 LS e o Al ek i 5y e 0

She SlS 5 (Fp bag emen g ke g Jon o Gl Jae op i p SRl o il 6500 gl Jae

sl sl (g3laenly audod ol Blanl gl o lexsls




o, 9.8 lwaing o Jluow (3907 093> @
e ol L Gloidly 55 91 S paw (39249 o

(1) 990 anllao gl

D50 S 4 Sud5 b I8 5 G0 (2ea (oafls JJats b julocalne Jlisle 5 giluasd | Lol sla Lo

Jas 08,208 B39el B b aS G 5 (3,2 (5353 Bre (ian S5l (o1l 4585 Sglite slapilind 5 lajed Sl ¢
SRl D50 (P

Ol s Bp o5 Srae Slime ot (12 Je D 5 Amlis S oils (6500 Al la o anwg *
Wl sl 60,5 dSTies jlal

Gl g3 oaisaid S I s gla el gl ) Sdogs @y S esls olSUL o SLLS S on Seeslie Jb atgp anwg L 0

S bl ob a5 Lo g 1) 05 10 50 0)lge Ailgh e Rag

b a4 b po g s

e g e gl
(s r gl

Suia a K N »l o
(s £ e s o
ESEESS o san Siu s ole

S a8 S » 3
G e Salse sl sl

AN




o, 9.8 lwaing o Jluow (3907 093> @
e ol L Gloidly 55 91 S paw (39249 o

Solese 3 (an)l (i g 53V 9 8l 1) 03l e s digd (55 5 D e sl
S,

B85 Ojsar (dove lalos (6510 L lae Sl ol asiags o 5 jLasil 5 6 ae (555 ).JL‘ HERY.}

;525 mllas alss (55509350 gl § 45 1 oo (5L (6345, 10 connsl

h Qh&b&[péﬁj‘ﬁ&gj&|ﬂ:uﬂbskcﬁu5
VSN & _— m £ oy pie Sle | iy ez Yol
RAW MATERIAL EXTRACTION MANLF ACTURNG Glezslo G
%] zlas udsi g 2l y
o o B
[ o _0 )\ :
. N olas Lo Y
> A . A
AR -u.. ':".'.‘. & e v
DSPOSAL / TRANSPORT/
‘) \\ Solop 6 e e ) s ¥
claliy g suc EIE B (9o
% ‘ g ﬁ 255 o ki oyge o
e | ; R ! ! T A () s ol 5 2l $
Gl 380 50 o3kl 3,90 L2l 50
e s O
(87 muti)
colalllan & 90 Uil Jo¥o

Sl Sualge 5 Sk slaws Blod 5l 508 1o Jlal 8 e mtu b lies 0 o @8ly SeSae 4l O plessls

AY




9.8 )wding) o ylwow wygol 093> Igl
B iy (5 91 Oy (3924 o N ™

froneiy

e
calida Sl 3o o0, SLEs3H g | sl s oY el oS LS gl

CO2- oq emision (ton)

Vateialpoduion phase ()

150
114.85
Material fmnsportation phase | 84.07
poraton s @5—‘@ 1% B Steel
- B Reinforeed concrete
50

Onsiteconstruction phase

et 2 e
(a7 mgtine)

O Sl 3 S Gl slag i Sjg0 50 Sl sl anie alie -
Jolae auST (60 S o5 2 ade il Yo YPA 5 Yo AY (Yo b plE)l 4 oo SLIL &S -

&S Sldle e il38l O je0 50 (6998 03l b duslie 50 an)l i ojle el lgh cund 2ol38l canlie -

8000
6000

4000
2000
0

=2000
~4000
6000
=8000
-10000
-12000

-14000
. 5 82 168

— C.TC-Steel TC | -13.00721 | -10483.26 | -7.99008
—R . CC - Steel CC 153.9 2677.86 S17L04

Figure 10. Difference between the total cost (TC) and carbon cost (CC) of the structures in various
taxation scenarios.
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Energy Compliance near Zero

Site boundry Site boundry
Type A: All renewable energy is available Type B: All renewable energy is generated
within the building footprint within the boundary of the building site

f[h‘ [J' | m’ ’ @iman.sariri

Site bound
Site boundry Type C o

Type C: off-site renewable energy (for example, wood pellets, Type D: purchase the renewable energy which is
biodiesel, or ethanol) is used to generate energy generated off site
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Power Quality
Under/Over voltage
W‘_ Harmonics
Flickers S
T -
Swells N\JWW\’
Transients

;

Unbalance

l mm =: Interuption

Frequency Deviation

VWA

!

/ Voltage / Voltage
_— Current Current
A
Wasted > tiie >
power I o
Q(KVAR) ) o
b lagI Lead
|
Demand
I Inductive Circuit Capacitive Circuit
S(kvA)| |
P(KW) s Actual Power
(KW) Q KVA PF.= ———— or PF.=CosO
Apparent Power
KVAR
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OLD NEW

- 2012 -2020 label

2021 -> label

Class Im/W Class Im/W

ENERGY EFFICIENCY CLASS EEI

@iman.sariri Energy Efficiency Index

EEl <10
10 < EEl < 20
20 <EEl < 35
35 < EEl < 50
50 < EEl < 65
65 < EEl < 80
100 > EEIl = 80
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A A Eer> 320 W cor> 360

B 3.20=EER>3.00 B 3.60=COP>3.40
> 3.00>EER)2.80 € 3.40=>COP>3.20

> 2.80>EER>2.60 D 3.20>COP> 2.80

‘ E  260=eemo240 |E| 2.80>CO0P>2.60

B =
£ — > l 4 £
YD B 2=z B 260>copr2.40

Energy Efficiency Nominal cooling effi- | Nominal heating

Class lciency (EER) efficiency (COP)
A 3.20< EER 3.60 <
B 3.20> EER > 3.00 3.6-340
C 3.00> EER > 2.80 3.4-3.20
D 2.80> EER > 2.60 3.20-2.80
E 2.60> EER > 2.40 2.80-2.60
F 240> EER > 220 2.60- 240
G 2.20 > EER 240>
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Fuses

Line Reactor

Contactor

Rectifier
(Infeed)

Common DC Bus

Regen
Resistor

-
|
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== TICICOTE!

UNWIND PULL ROLL COATER LAMINATOR REWIND

Q2:Generating Q1:Motoring
Forwards Forwards
Q3:Motoring Q4:Generating
Reverse Reverse
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XPS foam
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PIR foam
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Building Energy Modelling: A Lifecycle Approach

Design Construction & Occupancy Post Occupancy
Conceptual Schematic Construction Construction Past
Design Design Dac & Operations frecupancy
+ Simple Box * Load * Design * Energy * As Designed * Post
Modelling Reduction Refinement Simulation Energy Occupancy
* Conceptual Modelling * Design Aided Value Performance Energy
Design * HVAC System Integration & Engineering * Change Performance
Modelling Selection Optimization Orders Comparision
Maodelling = As Built
Energy
Performance
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Energy Management | Need and
Environmental Aspects

Economic aspect of energy management, Social aspect of energy management
*Energy cost *Stakeholder management
*Technclogy investmen! *Reputation and image in society
*A&D expenses Enargy *Cuslomers awareness
*Aesourca productivity Management *Employae participation
for pplier and buyer collab
Development

Environmental aspect of energy managemaent
*Energy and rescurce consumption
*Energy and resource saving
*Emission trading scheme (ETS) participation
*Carbon emissions
Verificatiofed .
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www.engineeringa2z.com
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Advanced

Building Material
MARKET REPORT 2023

The Global Advanced Building Material, .
market size was valued at USD 57.21
million in 2022, registering a CAGR of
7.2% for the forecast period 2023 to

2030,

— 35mm PU Foam
S 50mm EPS
e 55mm Glass Wool
RS 60mm Mineral Wool
(A 80mm Fiber Board
------- 175mm Wood
------- 475mm Concrete
s 1,075mm Brick
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Performance Rating

S s B o

(592 ah)
- Capacityvalidation? - How? —> - Standards for rating.
- Performance validation? - Who? —3» - Standard departments, institutes or companies.
- Capacity at full load standard design (rating) conditions (full load data). AHRI Standard 550590 (1-P)

- Capacity at part load standard design condition (part load data)

- Capacity at off-design conditions (off-design data).

2015 Standard for
- Performance at steady state standard design condition. Performance Rating of
Water-chilling and
Heat Pump Water-heating
Packages Using the Vapor
Compression Cycle

- Performance at pari-load condition.

What measures show the performance?

- Full load - Part-load
- Efficiency - Seasonal Efficiency
- COPand EER - IPLV (Integrated Part Load value) or

- SEER (Seasonal Energy Efficiency Ratio)

Standards of Energy labels are based on these measures.

61

Performance Rating

S g o G e
{snlsr)

I

Section 5. Rating Requirements kel

Periomance Rating of
Waler-chiting ang

Hoat Pump Water-heating
Packages Using the Vapor

5.1  Standard Rating Metrics. Comprossion Cycie

5.1.1 Cooling Energy Efficiency.

5.1.1.1 The Cooling Coefficient of Performance (COPr). KW/KW

= Qev
€O = K3-Winput

5.1.1.2 The Energy Efficiency Ratio (EER), Btu/(W-h)

Qey

EER = ————
K7-Winput

5.1.1.3  The Power Input per Capacity. kW/tong.

Ks:W
KW/tong = T’"p“t
ev

62
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5.1.2  Heating Energy Efficiency.
5.1.2.1  The Heating Coefficient of Performance (COPg). KW/kW.
_ Qca
L0k = K3 Winpue
51.2.2 The Heat Recovery Coefficient of Performance (COPgg). KW/EKW
— Qev+Qnrc
CORur K3:Winput
5.2 Standard Ratings and Conditions.
5.3  Application Rating Conditions.
5.4 Part-load Ratings.
Performance Rating
o o B o
{smatsi)

Table 15. Conversion Factors':?

To Convert From Factor Name To Multiply By

1 1t Ha0 (at 60°F) Kl psi 0.43310
inch He (at 32°F) K2 psia 0.49115
kilowart (kW) K3 Buh 341214
watt (W) K4 Buvh 341214
ton of refrigeration (tong) KS Bu'h 12.000
ton of refrigeration (tons) K6 kilowatt (kW) 3.51685
Kilowait (kW) K7 watt (W) 1,000
MBuwh K8 Buh 1.000.006

3
i!:—;- . %ﬂ—’ K9 I%'%: 018505
cubic feet per hour (?) K10 O Doy | 0124675

Notes:

1. For Water Pressure Drop. the conversion from water column “ft HyO™ to “psi™ is per ASHRAE
Fundamentals Handbook. Note that 60°F is usad as the reference temperature for the density of
water in the mauoterer,

The British thermal unit (Btu) used in this standard is the International Table B The Fifth
Intemanonal Conference on the Properties of Steam (London. July 1956) defined the calorie
(International Table) as 4. 1868 J. Therefore, the exact conversion factor for the Bu (International
Table) is 1.055 055 852 62 kJ,

[
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Table 1. Standard Rating Conditions

Cooling Male Hew Refectios Hewt Exhmper
Asrcooled Water &
Couling Mode Bragxane’ Towa (Water » Hest Recovery Esaposstively-cooled Asadiod (M) Refagerant Evaporatively
Opentay | —— (Water Coudwionn)® | Fsstering Tesperanus' ! 1 '"""‘_,. Tenp. Cooled
Categery e Hetiigpa aat
L S—
Entermg  Lemving Flow Exmawg Leaving Fiow Examg  Leaving Dy We
Taup. Tarp e Tenyp Teuy. Rate Tensp. Temy DreBad  Wer-Bul Bad  Bub | SOTV QM | SDTY LQH
L » D one * e . ¥ e 4 e d * L b x ke §
P ’u!' sul “m 40 by s300 e '\"’o" - - s T80 9.0 - 12500 Wie | |0SC0 W00
AC Heat Low - 10500 Newes ! - - - - - - - o wm - - - -
g HMigh Nt = 1000 Noe- 1 - - - - - - - £m B - - - -
Hesting Migh - 14000 Note- | - - - - - - - 400 Bw - B - -
AC Hent Low - 10500 Newe | - - - - - - - 170 1500 - - - -
Py Low Meduma - 12000 Netw-l - = - - - - - 1700 1500 - - - -
Hestisg Huh - 1000 Neter| - - - - - - - Vo 15w | - - - -
Water Low Qo0 oo :4: - - - 9400 10400 - - - - - - - -
Costed Mateun W 400 4 - - - 10500 12000 - - - - - - - -
Migh 40 00 b ¥ 4 - - - 130,00 140.00 - - - - - - - -
Hesting Boest 400 &4.00 .0 - - - 120.00 140.00 - - - - - - - -
taw G U B w0 = ""‘0' S > = = = a Z - = =
" z
Howt e He 4w 4 300 - Nows | 000 e | e woo | s M| - - -
Recovery 0
Hot Weter 1 2100 .00 4 2000 140,00 - - - -
Hit Wete 2 2400 44,00 FEd - - - 120.00 140.00 - - - - - - - -
Nater

The winter fhow rate tised fr the heatmg testy of reverse cyche aie 00 water et pusips dall be the flow rate determmnnd daring the cooling test

The tating Toulig D107 AlowARCE For e COolkig mode ELAPORIer or i heatitng Condemer Tor AL reverihie Syeies stiall b R = 0 000100 b 1 "1 B

The mtng Sonling HOOE ABOWARCE for Iower heat exchangers sl be Ry = (0002S) b 11 “F/Bm

The g fonling facion alowance e besting 3nd best recovery host exciaagan sall by Koy = 0000100 b 1" “F/Bru for clovel koop st Rey = 0.0003%0 b 1™ “17B0s fox open loop ryvten
Evaponstively conled condamen sl be rated with & fouling factor sllowsnie of 220, Ra 0000 b F B

As-Cooled Condemwen duall be rated with » fouling factsr allowance of e Ray = 0000 b #° F B

A reverihile cycte i mutnned whiese the cooling mode evaporster hecouses the condetier cacnst mn the beating ede

Ascooled & evap ly Lo = at wandard P condition (ser Jevrd)  Masswrnd et data will be comvected 1 an stemophanc presusrs of 15506 g per Appendix F.
Rated water flow ix determxned by the water tanperstires  the ravied cpucity The nontulized flow oate shown. per ' capacity. i fi ty ot Standard Rating Conditions.
Tusted water flow is deternzned by the water temperatizes & the rved capacity and rted efficiency

Liquad Retriperast Tempersnze (LIQ)

-

Satsrated Dischacge Taperatre (SDT)
Table 2. Full and Part-load Application Rating Conditions
Evaporator Condenser

Tenqumnh e g o
o [ B |tk | e | [ G |
1 ‘) .
EL F ! AE;::;:;:' Allowance. T F i gpmiton >’ Allowance.
s b 8 F/Bra b FBu
0.000 10
5."‘)‘(”(: 101060 0.001000
Cooling
Air-Cooled
0.000 10 Exnt Air Dry Bulb* ® °F
36.00 10 .“.oom 0001000 ering Air Dry
60.00 20.00 5,00 10 125.00
Evaporatively Cooled
Entening A Wet Bulb* *, °F
£0.00 10 §0.00
F Temperature
2 ouling Leaving Water | Difference Fouling Factor
)
Eatering “"?FT.WM . -\II‘:;\:":)R Temperanwe’. | Across Heat Allowance,
4 > 5 s 2 p)
A F /B F E‘:h;lpe ) b ft* F/Bm
Heating 0.000 10
A40.00 1o 80.00 0001000
_ 105.00 to 50010 °:)’:’ »
| AirSowmceEvporator | 16000 2000 EIEND
Entering Air Temperature®, °F
15.00 to 60.00
Notes:
1. Evaporator water temperatures shall be published in rating wcrements of no mare than 4. 00°F
2. Cond water temp shall be published in rating inc of 0o more than $.00°F,
2. Entering air tempenatures shall be published in rting increments of no more than 10.00°F
4. Air wet buld temp stiall be published i rating of o more than 2.50°F
S. Applies to design point only. not part-load points
6. Aunospheric pressure in the range of 11.56 10 15.20 psia. Measured test data will be corrected per Appendix
F 10 the appl rating ph

Yey

$402-(d1) 06S/055 QUVANVLS RIHVISNY

Themtulmdﬂowrueuwmol;vmmmmy _
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5.4  Pari-load Ratings.
shall be rated at 100%. 75%. 50%. and 25% load relative to the full-load
rating Net Refrigerating Capacity at the conditions defined in Table 3.
54.1  Determination of Part-load Performance.

a. Determine the Part-load energy efficiency at 100%. 75%. 50%. and 25% load points
b. Use the following equation to calculate the IPLV.IP or NPLY IP for units rated with COPx and EER.

TPLV.IP or NPLV.IP=0.01"'A +0.42'B+0.45:C+0.12'D
A =COPg or EER ar 100% load

3.10.1 Inregrared Pari-Load Value (IPLV.IP) B = COPg or EER at 75% load
: C =COPr or EER at 50% load
3.10.2  Non-Standard Part-Load Value (NPLV.IF) D = COPx or EER at 23% load

c. Use the following equation to calculate the IPLV.TP or NPL'V.IP for mnits rated with KW/tong:

_ 1 A= Power Inpurt per Capacity. KW tong ar 100% load
[PLV.IP or NPLV.IP = 001 04z 045 0.1z B = Power Inpurt per Capacity. KW /tong at 75% load
A B c D C= Power [nput per Capacity. KW tong at 50% load

D= Power nput per Capacity. KW /tong at 25% load

AHRISTANDARD 550500 (1-9)-2015¢

Table 3. Partdoad Conditions for Rating
WLV I NPLV
Evaporater (AN Tvpes)
| Al foade LT o7 ¢ o Selocred LWT
Flow Rate, gpontony ' Per Tl | Per Tabde 1, Note 10/
Rae b 8 ¥ 0000100 As Spesifiod “'"':"';"‘:‘,’"L
Wty coolad Condene |
1000 Soad EWT. ¥ s Selocted EWT
THIM EWT, T 00 Nowe'
S0% Josd EW'T, T 6100 Note!
S oMd EWT, Y oL w Note!
Flow rate. gpantom * Note' Selected fow nne
Ko b &' ¥ B 0000280 A» Speafied
Av cooled Conderar' *
100% Joad EDB. F "0
T9% Joad EDB, °F 800 No Rating Reyuarcomnes
So% load EDB. F 65.0 (NPLY 1P 5ot spplicabie)
2% load EDB. F «©$0
o 0000
Evaporatvwly-cooled Cuimdeser” *
TS0
Rl No Ratng Reqaranenn
6240 INPLY 1P not applicable)
5
Rae b #' ¥ 0.000
AF-cooled Without Cendenser
1008, Joad SDT.'F 12400
T loud SDT. 7 1wt No Rating Roquarenumes
S0%etoad SDT, 7 90.00 ONPLVIP et mpplicable)
9% Josd SDT, °F 2%
Rag VE FN _ |oomw
Water covled e Exiporamely
cooled Withowt Condesr
1-::-‘(:’“1\:;1 "'i ‘IN'":‘ No Rutag Reparenents
0% 1oad SDT. ¥ 8500 INPLV P sot applicabile)
29 load SDT. ¥ T
B b 8T F RN 0,000
Noten
1 1 the snet . amnmmn are greater than those specifiad u Table ¢
then thowr may be mnad tm b of fhe vpoci fied Secrgperature. 1f hesd prwwnsre contrnl s scvve below the rating
Vesperntare thes tests should be o a1 8 dessperatue sbory Which humd pressire control i scivated
2. Coment fos Fouling Facion Allowance by isisg e cakculation setiod described i Section €33 4
3. The Dow rates are 10 be bekd constant ar full-hoad values for all part-1oad conditions as per Tabk |
4 For part-losd mering condenser wakes temperatures, (he ferperatiare should vary lmenly Som e selectal
EWT a2 100% Joad 1o 65.00°F at S0% Joads. mud fived &t 65 00°F for 0% 1o 0% loadh
£ Paferwnce Equations 15 throogh 1™ for calcnbation of lemperstines ot say pous that b nof boted
3.1 + Enserisgg ais dey-oudb) wsuperanve (EDB)
$.J « Estering water lupenture (EWT)
5.3 - Batermng sis wet-bdb temperature (EWB) . -
€4 Conmpreveos Sammated dickause feaperaure (DT fox ookl Close up innextslide
4 4« Comprrwoe Samrased discharge senperatire (SDT for water<cooled or Evaponstively-cosled)
€ Arcovied and evapomtively<ooked it 1atusgs are ¥ vaidend stEoepbenc <omlition (ws levels Maasued
data sball be conrveted &
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Table 3. Part-load Conditions for Rating
IPLV.IP? NPLV.IP
Evaporator (All Types)
All loads LWT. °F ? 44.00 Selected LWT
Flow Rate. gpm/tong > Per Table 1 Per Table 1. Note 10°
Reu. hft*-°F/Btu 0.000100 As Specified
Water-cooled Condenser **
100% load EWT. °F 85.00 Selected EWT
75% load EWT. °F 75.00 Note*
50% load EWT. °F 65.00 Note*
25% load EWT. °F 65.00 Note*
Flow rate. gpny/tong * Note? Selected flow rate
Rea, ' f2-°F/Biu (0.000250 As Specified
Air-cooled Condenser°
100% load EDB. °F 95.0
759 load EDB. °F $0.0 No Rating Requirements
50% load EDB. °F 65.0 (NPLV.IP not applicable)
25% load EDB. °F 55.0
Re.a. hft>°F/Bru 0.000
: ! . L T s
Energy Recovery Sl edb b
Mr‘.ﬁ‘u‘p‘-
Cskt o (355 ator)
and air Converter ‘ ar Return
l el fan
—
Hot ‘ ilter Return air
Burner Condensate walar ““'czg'l' i from zone
assembly return 7 I> Supply
= Outdoor air > [T r] 3 @ —1—T™ arto
Alternate Air-conditioning and Supply one
hot water distribution system \Ian
Hot water Bystom Humidifier
Fuel boiler ,
and air 4 To other air
Hot water supply and return
Hot water
Condenser 1 ' pump
|m Chilled water
Air cooled Alternate chilled water system
chiller
Chiller
electric or
] Saidina " steam driven Cgltlled
Cooling ndensing water water
tower % supply and retum return To other air
Chilled
Condensing Chilled weater
water pump water supply
pump

Figure 2-1 Schematic of the equipment providing heating or cooling fluid to air handlers in typical all-air
commetcial HVAC systems.
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air W Filter
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Air handler and associated controls for a simple single-zone constant-volume all-air system.
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Figure 2-18 Rotating heat exchanger used for heat recovery. equipment alr
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Figure 2-19 Air-to-water heat recovery
system.
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Figure 2-20 Air-to-air heat recovery system.
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Economizer s logisS|

Airside Economizer

Logic controller
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Air flow
temperature

Information flow

Sl

Outside
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Outside-air damper

Linkage —~
Motorized actuator
/
~ Return-air dampe
\\' Linkage
Motorized actuator

Return air

| Figure 1: The components of an economizer
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Source: Financial Times Energy
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Fig. 30 Primary/Secondary Chilled-Water Plant with
Stratified Storage Tank as Decoupler
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A house that uses energy more efficiently is a happy home.
What makes a home energy-efficient?
— e
Airtight construstion ...
High-performing or ENERGY
STAR windows
(e.g. around windows, doors, LED or ENERGY STAR
electncal outlets, vents) lighting
«+  ENERGY STAR appliances
(e.q. fridge, clothes washer
and dryer)
ENERGY STAR equipment (e.g. walls, sttic, basement)
:::i :;mm, AC, water

Learn how to make homes mote energy efficient, more valuable, and more comfortable at nrcan.ge.ca/homes
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