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Thiét ké may nén

Thiét ké vé may nén/ shell design

Tuan theo lwc hwéng truc/Axial Compliance
Tuan theo lwc hwéng tam/Radial Compliance
Pién ap hoat déng/Operating Voltages

Do kin cor khi/Sealing Mechanism

Pac trwweng an toan/Safety Features

Cau tao truc may nén/Bearings



So sanh cong nghé

Thiét ké may nén

Kiéu hé thong

Thay d6i méi chat lanh (VRF)

Cong nghé may
nén

Scroll ky thuat s6

DC Bién tan Rotary

DC Bién tan Scroll

Nhdhg chi tiéf thiéf
kémay nén

Shell Design

* May nén Copeland Scroll
thi dwot thiéf ké'g'ap
sudt thdp/ls A Low Side
Design

« Nhiét do motor thap, hiéu
qua hoat dong

« May nén c6 thé& hoat ddng
G nhiét dd méi trwdng cao

» Thiét k&€ @ ap suat cao

* Motor chay g toc do
khéng déi & nhiét dé
cao.

« Khéng phu hgp v@i noi
c6 méi trwdng nhiét do
cao trir trwdng hgp thiét
k& dac biét/ Not Suitable
For High Ambient
Locations Without
Special Designs

» Thiét k& @ ap suat cao

» Motor chay @ tdc dd khong
doi @ nhiét do cao.

» Thiét ké 6 bé mat cao dac
biét d&€ dwa dau h&i vé may
nén/ High Side Design
Chosen Specifically To
Address Oil Return Issues

Chi tiéf thiéf ké'may
nén

Theo hwohg truc

v'Dung luc hat scroll dé dat
dwgc t0i wu vé COP/Uses
Optimal Scroll Holding
Force To Achieve
Maximum COP

» Luc hat thay doi trong
sudt qua trinh thay doi
nhiét dé moi trwdng

« Lam kin ddng

x Khéng tuan theo luc
hwéng truc/Without
Axial Compliance

» Van hanh kém khi nhiét
do ngoai trgi tang
cao/Performance Goes
Down With High Ambient
Temperatures

x Khéng tuan theo luc
hwéng truc/Without Axial
Compliance

« COP, Van hanh kém khi
nhi@t do ngoai tr@i tang
cao/Performance Goes
Down With High Ambient
Temperatures




The Low-Side Design Advantage

 Lower Internal Pressures & Lower Internal Temperatures

Suction

il —

Suction Discharge

Discharge

High Side

Climate Technologies
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DC Bién tan Scroll

Chi tiét thiét ké may
nén/Compressor
Design Details

Tuan theo luu
hwohg tam/Radial
Compliance

« Pac trwng doc dao cho
phép scroll tach rgi dén ly
tam/ Unique Feature
Allowing Scroll To
Separate Radially

« Bao vé chong lai léng va
bui ba@n/ Protection
Against Liquid And
Debris

« Khodng tu@n tha thwo lu'c

ly tam/Without Radial
Compliance

« Khong tuan theo luc huéng
truc/Without Radial
Compliance

» Thiét k&€ nhw mot may nén
cO dinh/Designed As “Fixed
Through”

Chi tiét thiét ké may
nén/ Compressor
Design Details

Pién ap hoat dong/

Operating Voltages

« Giai hoat dong Idn/ Wide
Range — 342V To 462V

« Dai dién ap hoat dong cé
giGi han— 380V To 420V

» Trong khoang /Satisfactory
— 360V — 440V
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DC Bién tan Scroll

Chi tiét thiét ké may
nén/ Compressor
Design Details

C4l tao dé’lam kin
may nén/ Sealing
Mechanism

« Ki@u lam kin tinh, khong
c6 cac thanh phan dac
biét/ Static Sealing, No
Special Sealing Element
Which Wears Down

o Lam kin ki€u déng/
Floating Seals Maintains
Optimized Sealing

« Khéng cé cau tao lam
kin/Without Sealing
Mechanism

« Lam kin dong/ Dynamic
Sealing

» Teflon Tip Seals Fitted In
Machined Grooves Atop
The Orbiting Scroll
Preventing Refrigerant Leak

* Teflon Seals Wears Out In
Time

Cac chi tiét cau tao
may nén/
Compressor
Design Details

Céac dac trung vé
an toan/ Safety
Features

« Bao vé motor @ moi nhiét
dd moi trwéng/Motor
Protection — Temperature
/ Ampere

« DUNng van giam ap trong —
ap suat nén trong

* Deep Vacuum Protection
— Blocked Suction / Low
Suction

* Therm-O-Disc (For Fixed
Speed Scroll)

e Thiét bi bao vé
motor/Motor Protector

 Thiét bi bao vé ngoaii
thong qua hé diéu
khi€n/Protection
Provided Externally
Through Controller

« Thiét bi bao vé ngoaii thong
qua hé diéu
khi€n/Protection Provided
Externally Through
Controller




Static Seals Vs. Dynamic Seals

Dynamic Seal Static Seal
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Nhirng chi tiét thiét
k&€ may nén

Truc may nén/
Bearings

« Truc c6 do tin twéng
cao/High Reliability
Bearings -Drive, Main,
Lower Bearing

« DUng cho cong suat lon,
tu' boi tron, bang vat liéu
DU/Heavy Duty, Self
Lubricating, DU Materials

e Cho phép may nén hoat
dong ma khong day
dau/Allows Compressor
Operation Without Full
Lubrication For Extended
Period Of Time

* Dung bac binh
thwdng/Uses Normal
Bushing

« DUng bac binh thwdng/Uses
Normal Bushing




) 4

Cau tao may nen

Hé théng dan nong 10HP/10 HP Outdoor System

Explanation Of Compressor Configuration
Phwong phap diéu khién may nén theo module/Capacity Modulation Methodology
Giai module rong/Capacity Modulation Range
biéu kién’tién nghi/Human Comfort
— D6 am/Humidity
— The&i gian nhay/Response Time
Co cau héi dau/Oil Return Mechanism
Cau tao co khi va dién tir/Electronic & Mechanical Architecture
Qua trinh tin cay/Reliability History
Dai wwng dung réng/Application Range
Nhiéu séng dién tlw/Electronic Interference

Po théng s6 ky thuat IPLV & dk ky thuat chuan/Benchmarking Data To Measure IPLV

Hiéu qua nang lwong va chu trinh vong d&i/Energy Efficiency & Life Cycle Cost



Cau tao may nén
Hé théong dan nong 10HP/10 HP Outdoor System

Ki@u hé thong

Thay ddi Iwu lwgng moi chat lanh (VRF)

Cong nghé may nén

Kythudt sé'Scroll

DC Bién tan Rotary

DC Bién tan Scroll

Cau tao may nén

Héthéng outdoor
10HP

May nén ky thuat so6 scroll+
may nén c6 dinh

Toan bo may nén DC bién
tan/DC Inverter Rotary + DC
Inverter Rotary

DC scroll bién tan+ Scroll co
dinh/DC Inverter Scroll +
Fixed Capacity Scroll

Explanation Of
Compressor
Configuration

« Khi cong suat yéu cau
dwdi 50% may nén phan
bo tai min/

« Khi cong suat yéu cau
trén 50% may nén phan
b6 qua may nén hang s
va may nén so diéu chinh
mot cach chinh xac/When
Capacity Requirements Is
Above 50%, Digital Scroll
Operates Simultaneously
With The Fixed Capacity
Scroll To Deliver Precise
Capacity

« Khi yéu cau coéng suat
dwdi 50% may nén bién
tan phan phoi cong suat
nhay bwdc.

« Khi cong suat yéu cau
trén 50%, ca 2 may nén
inverter déu hoat
dong/When Capacity
Requirements Is Above
50%, Both Inverter
Compressors Are
Operating

« Khi yéu cau coéng suat
dwdi 50% may nén bién
tan phan phoi cong suat
nhay bwdc.

« Khi yéu cau coéng suat trén
50%, may nén cd dinh bat
dau hoat dong. Tuy nhién
may nen bién tan sé diéu
chinh cong suat theo
bwdc/When Capacity
Requirements Is Above
50%, Fixed Speed
Compressor Operates
Simultaneously With The
Fixed Capacity Scroll
However Inverter Scroll
Modules Capacity In finite
Steps
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Phwong phép thay
déi cong
sudtCapacity
Modulation
Methodology

« May nén scroll tiéu chu@n
dwdc lam kinFor Standard
Scroll, Scroll Set Is
Sealed And Orbiting

« May nén ky thuat sa,
phan scroll @ trén dich
chuyén |én 1mm dé tach
khoi scroll 8 ché do
khong tai/

« Th6ng qua co’ cau bén
trong cuda dia scroll né
duoc hoat dong bdi van
PWM. Dia Scroll trén c6
thé dwgc nang Ién khi can
thiét

« O trang thai c6 tai, Pia
Scroll hoat déng cling
nhau 100% cong suat tiéu
thu day tai.

« O'ché@& dd khong tai Dia
scroll Ngtrng nén, 0%
Cong suat 10% .

« Thay déi tdc dd6 motor
tang hodc giam theo cong
suat/Varying The Motor
Speed Increases Or
Decreases Compressor
Capacity.

 Khi yéu cau tai trong
phong tang, motor tang
toc dd phan phdi tai theo
truyén théng/When Room
Demand Increases, The
Motor Speeds Up To
Deliver Additional
Capacity And Vice Versa

« Thay déi tdc dd motor tang
hodc giam theo cong
suat/Varying The Motor
Speed Increases Or
Decreases Compressor
Capacity.

 Khi yéu cau tai trong
phong tang, motor tang tdc
do phan phai tai theo
truy@n thong/When Room
Demand Increases, The
Motor Speeds Up To
Deliver Additional Capacity
And Vice Versa




So sanh cong nghé
cau tao may neén

KI‘éU hé ~u A Y

théng Thay doi lwu lwgng maoi chat lanh (VRF)

Cong nghe Kythudt sé'Scroll DC Bién tan Rotary DC Bién tan Scroll
may nén

Dai diéu « COng suat dau ra mim tir 10-100%/Seamless « COng suét thay doi « COng suat thay
chmh cong Capacity Output From 10 — 100% tir 40-100%/Capacity doi tur 40-

sudt/ Range Between 40 — 100%/Capacity
Capacity Cong suat = (TG C6 taiX 100%) + (TG ko taiX 0%) 100% Range Between 40
Modulation (Thdi gian c6 tai + théi gian khong tai) i . . —100%

Range Chi co the phéan bo

Capacity = (Loaded Time X 100%) + (Unloaded Time X 0%)

(Loaded + Unloaded Time)

Vi du: 90% Cdng suat

« Th@i gian chu trinh la 10s/10 Seconds Cycle
Time

*90% = (90sx100%+105x0%)

. (9s+15s)

90% = (90 Seconds X 100%) + (1 Second X 0%)
(9 Seconds + 1 Second)

cong suat theo ttrng
bwd@c/Can Only
Deliver Capacity In
Steps

Can dau bbi tron &
toc do thap
/Lubrication Issues
At Speed For Low
Capacity
Requirements

« Chi c6 thé& phan
bd cong sudt theo
tirng bw@c/Can
Only Deliver
Capacity In Steps

« Can dau boi tron
@ toc do thap
/Lubrication
Issues At Speed
For Low Capacity
Requirements




So sanh cong nghé
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Ki@u hé thong Thay ddi Iwu lwgng moi chat lanh (VRF) Ki@u hé thong
Cong nghé& may nén Kythudt sé'Scroll DC Bién tan Rotary DC Bién tan Scroll
Phwong phap diéu Cong sudt | Thaigian tai | « D& giam tai cong suét « D& giam tai cong sudt téc
khién tdi /Capacity toc do phai tang giam do phai tang giam toc do
Modulation 10% 1.0 Giay toc do quay theo ttrng quay theo tirng bwdc/To
Methodology bwdc/ To Modulate Modulate Capacity,

11% 1.1 Giay Capacity, Compressor Compressor Speed Up Or

Speed Up Or Down By Down By Steps
12% 1.2 Giay Steps

« O cOng suat dwdi 20%,
Hé thong Inverter str
25% 2.5 Giay dung phwong phap
dung pypass ga nong/At
Capacities Lower Than
20%, Inverter System
50% 5 Giay Uses Hot Gas Bypass
Method

» Phwdng phap diéu chinh
90% 9 Giay cong suat lanh ko hiéu
qua/ Inefficient
Modulation Method

O cong suat dwéi 20%, Hé
thong Inverter st dung
phwong phéap dung pypass
ga nong/At Capacities
Lower Than 40%, Inverter
System Uses Hot Gas
Bypass Method

Phwéng phap diéu chinh
cbng suat lanh ko hiéu
qua/lnefficient Modulation
Method




So sanh cong nghé

cau tao may neén

Kiéu hé thong

Thay ddi Iwu lwgng moi chat lanh (VRF)

Cong nghé may
nén

Kythudt sé'Scroll

DC Bién tan Rotary DC Bién tan Scroll

D6 4m tién nghi
cho / Human
Comfort —
Humidity

« Pd &m t6t hon cho moi ché&

do tai/Better
Dehumidification At Part
Load.

Vi du: Cong suat: 50% /10

Giay.

5 giay = Mdi chat khéng doi &

diéu khi€n vung hat binh
thwong/Full Mass Flow At
Normal Suction

5 giay khong tai khéng co
dong @ 4p suat hat thwang/
Unloaded = Zero Mass Flow
At Elevated Suction
Pressure

Ap suat tb thap hon=nhiét
dd boi hoi thap hon, dd am
thap hon/Lower Ave
Suction Pressure = Lower
Evaporator Coil
Temperature, Better

NAahiimiiAdAifiantiAan

« Khdng hiéu qua dé& khir &m trong suét qua trinh tai/Not
Effective Removing Moisture During Part Load

Vi du: Tai thap/Low Loads

« May nén bié€n tan hoat déong giong nhw mot may nén nho
v@i toc do motor thap/Inverter Compressors Operates Like
A “Small Compressor” By Slowing Motor Speed

« Dan ngwng va dan bay hoi duy tri cing mot kinh c@/
Condenser And Evaporator Remain Same In Size

» “MOt may nén nhé” phu hgp v@i dan ngwng va dan bay
hoi c6 kinh c& lon=nhiét dd b& mét cao hon, tinh khir &m
thap/ “Small Compressor” Matched With Oversized
Condenser And Evaporator = Higher Coil Surface Temp,
Poor Dehumidification
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Nhiét dotién
nghi/Human
Comfort —

Temperature

- Dai diéu chinh nhiét do dén
+-0.5C

« Dai diéu chinh nhiét do

dén +/-05C

« Dai diéu chinh nhiét do

dén +/-1C

Thal gian cam
thg / Human
Comfort —
Response Time

« Ché do tai va khong tai dap
'ng ngay théng qua hoat
dong co khi/Loading And
Unloading Is Instantaneous
Through Mechanical
Operation

« Khéng c6 bwdc nhay tir
cong suat thap dén cao/No
Intermediate Steps To Jump
From Low To High
Capacity.

« COng suat dau ra phu

thudc vao toc do
motor/Capacity Output Is
Dependent On Motor
Speed.

Né&u may nén thay ddi tan
sO tur 30 dén 90Hz. N6 sé
tang bwdc dau ra/lf
Compressor Has To
Change Frequency From
30 To 90 Hz, It Will
Increase In Steps.

May thdi gian d& chuyén
tir coOng suat thap dén
cao/Several Minutes From
Low To High Capacity

« COng suat dau ra phu

thudc vao toc do
motor/Capacity Output Is
Dependent On Motor
Speed.

N&u may nén thay ddi tan
sO tur 30 dén 90Hz. N6 sé
tang bwdc dau ra/lf
Compressor Has To
Change Frequency From
30 To 90 Hz, It Will
Increase In Steps.

May thdi gian d& chuyén
tir coOng suat thap dén
cao/Several Minutes From
Low To High Capacity
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Co’ cau hadi dau/ Oil
Return Mechanism

« Co’ cau hoi dau don gian

« Ty I&€ chu trinh hdi dau

trung binh<1% B@i vi chi
c6 dau rgi may nén khi
may nén c6 tai/Average
Oil Circulation Rate Is <
1% Because Oil Only
Leaves When The
Compressor Is Loaded

TOc do gas c6 kha nang
hoi dau quay lai may
nén/Gas Velocities Are
Sufficient To Return The
Oil Back To Compressor

Hé théng 18n c6 thé yéu
cau binh tach dau, tuy
nhién binh tach dau co
cau tao co khi don
gian/Large System May
Require Oil Separator,
However No Special Oil
Recovery Mechanism Is
Needed

« Cau tao co khi h6i dau phirc tap/Complicated Oil Return
Mechanism

Tan s6 30 Hz 50 Hz 90 Hz
(vong/phat) 1800 3000 5500
ty le chu trinh <1% 1-2% 8%
hoi dau

- O'tdc do thap, toc do gas khdéng du 16n dé dwa dau quay
lai m&y nén/At Low Speed (RPM), There Is Not Enough
Velocity To Return Oil Back To Compressor

 Yéu cau phai c6 binh tach dau/ Oil Separator Is Requires
Or

« Chu trinh h6i dau- 2 gi& mdi [an, may nén bién tan tang
tdc dd 10 phut dé day toan bd dau quay lai may nén dan
dén tiéu ton nang lwgng va phan phadi tai khéng can
thiét/Oil Return Cycle - Every 2 Hours, Inverter
Compressor Increases Speed For 10 Minutes To Flush All
The Oil Back To The Compressor Consuming Energy And
Delivery Unwanted Capacity




So sanh cong nghé

Cau tao may neéen

Ki@u hé thong

Thay ddi Iwu lwgng moi chat lanh (VRF)

Cong nghé may nén

Kythudt sé'Scroll

DC Bién tan Rotary

DC Bién tan Scroll

Dién tr & Va cau
tric co khi

« Cau truc dién tir va co khi

don gian

« Co— khong yéu cau van
pypass trong chu trinh

. Blen tor — Thuan toan diéu
khi€n don gian
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« Cau truc dién tir va co khi
phirc tap

* Yéu cau van dién tir va
tank dé bao vé may nen
rotory tir méi chat lanh
long.

« Co khi- 9 van dién tir, su
da dang ctia chu trinh
bypass

. Blen tlr - Nguén cung_
cap, IPM, module nguén,
tu dién va bang diéu
khi€n

« Cau truc dién tir va co khi
phirc tap

« Co khi: - van dién tir, gas
néng, long, vanbypass

 Dién tr - Nguon cung cap,
IPM, module nguon ty,
dlen va bang diéu khi€n




So sanh cong nghé
Cau tao may neéen

Ki@u hé thong Thay ddi Iwu lwgng moi chét lanh (VRF)
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Lich sur vé dé tin * 60 triéu may nén Copeland - ty I& 1-2% may nén bién tan bi I6i & chau alnverter
cay Scrolis da dwgc lap dat Failure Rates In Asia
* Trénr 250,000 Digital Scroll « Khi méi trwdng nhiét dd ngoai trdi cao anh hwéng
Compressors dwgc Iap dat (4} I&n dén bo mach va cac thiét bi dién tur khéac.

chau 4, trung déng va chau au.

« Do tin cay khi hoat ddng |a
99.996% (P4 dwdc lap dat va
phan hoi)

Linh vu'c ap dung * Su' dung trong céc thiét bj » Cac hé thong diéu hoa nho
chuyén chén

, * VRF For toa nha
« Ung dung trong Chillerss
 Diéu hoa chinh xa

e C4c toa nhava trung tam

thwong mai
Gay nhiéu cac thiét | « Ché do tai hoac khong tai la su' | « Phat raséng nhiu dién tir (EMI)
bi dién tur chuyen dong cua cac thiét bi
co khi « EM gay nhiéu céac thiét bi dién tu Interferes With

Electronic Equipment
* Khgng phatra dién tir va lam

nhi€u céc thiét bi dién tur - Bi&n tan yéu cau bo loc d& gidam EMI.

« S dung 6 giai réng cac ing
dung can do chinh xac cao,
trung tam du' liéu, truyén thong
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Theo du’liéu chudn
do IPLV

« 10 HP System

* 4 — 2.5 Hp Indoor Units

* 8 HP System

« Du liéu Catalog chithé

« 10 HP System

Cong suat Dan lanh hiegn COP khong c6 IPLV Cong suat Dan lanh
hoat dong Catalog Test hoat dong

100% 4 CoP CoP 100% 4

75% 3 Cooling 3.95 2.58 75% 3

50% 2 - 50% 2

Heating 4.25 251
25% 1 25% 1
+ IPLV is 3.56 * COP Giam theo chiéudai |, p v s 3.45

« Pwgc ki€m tra tir chirng
nhan chat lwgng cua
phong Testing Was
Conducted In
Government Certified
Laboratory

ctia dng, 9 van dién tir tén
that tir 2bién tan sir dung

cho 2 may nén sir dung




So sanh cdng nghé
may nen

C4u tao

Ki&u hé théng

Thay di moi chat lanh (VRF)

Hiéu qua néang
lwohg va vong daoi
thiéf bi/Energy
Efficiency & Life
Cycle Cost

Key Drivers Ky thuat so Scroll DC bien tan DC bién tanScroll
Rotary
Co cau « May nén Scroll
nén/Compression y .Bién tan Rotory -Bién tan Scroll
. copeland
Mechanism

Trao déi nhiét

« Cong nghé Quat va dan déu toi wu/

Cau tao co khi/
Mechanical
Architecture

« Hé thong ong
don gian

» Chiéu dai ong dai, van dién ttr toan bo
nguyén nhan lam ton that ap suat, COP

« Can thiét bi hoi dau-Tiéu tén nang

lwgng

Cau trac dién tar

« Thiét bi dién tir
don gian

« Cau tric dién tir phirc tap

o Yéu cau tdm tan nhiét dé giai phong
nhi@t tir thiét bi dién tor




So sanh swhoat déng

« Thu hoi, khir séng Harmonic

» Vitrilap dat dan néng

» Diéu khién nhiét dé phong

» Hoat déng trong qué trinh khir am
o DO tin cay

» Khangang thich hop vé&i sw dao déng caa dién ap va tan so.



So sanh vé sw hoat déng
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Kythudt sé'Scroll

DC bién tan Rotary

DC bién tan Scroll

Thu héi séng trong céc hg
dung dac biét nhw Trung
tam vién thong, dai truyén

hinh, IT, Bénh vién, v.v..vvc.

* No EMI

« Khong can thiét bi loc
song hai

» Yéu cau Chi phi Thiét bi loc harmonic.

Vitri |dp d&t dan néng tar

- D& dan |3p dat bat ky

« Dan néng phai dwgc dat @ chiéu dai phu hgp tir

cac vung c6 thiéf bi dédc noi dau trong toa nha. dan lanh
ching
Diéu khién nhiét ddphong | * Chinh xac, lién tuc va « Trung binh

khéng c6 bwdc nhay

« DO nhdy cao khi yéu cau
v& tai lanh

« P nhay ch@m khi thay déi tai lanh nguyén nhan
nhiét dd trong phong khéng &n dinh Slow
Response Time In Changing Demands Which
Causes Unstable Room Temperature




So sanh vé sw hoat déng
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Kythudt sé'Scroll

DC bién tan Rotary DC bién tan Scroll

Hoat dong vé sukha’am

« Khir &m hiéu qua

« O cOng sudt thap, tdc ddé motor giam, téc dd gas
giamAt Low Capacity, Motor Speeds Down
Decreasing Gas Velocity.

* Lwu lwgng dong thap qua binh bay hoi tang ap
suat bay hoi va nhiét do dan dén cong suat hat
am thap/Low Mass Flow Across Evaporator
Increases Evaporating Pressure And Temperature
Causing Weak Dehumidifying Capacity

Do tin cdy

« May nén Copelan c6 do

tin cay j caol

« Hé PCB va 6ng don gian

» DO bén 15 nam hoat

dong

« PCB va thiét bi dién turf phirc tap

« Nhiéu 6ng phirc tap str dung pypass/Complicated
Piping To Accommodate Bypass

« PO tin cay thap/Overall Low Reliability

Cong sudt lanh dap Gng gidr

vithg én dinh dién ap va

dao ddng tan sd/Capability

To Withstand Voltage And
Frequency Fluctuation

* Motor may nén, motor

quat, bo dién dwdc thiét
k& chong lai dao dong
dién ap vatan so. Gigi
han hw héng/Fan Motor,
Electric Switch Gears,
Electronic Boards Are
Designed To Withstand
Fluctuations, Limiting
Breakdown

« Yéu cau dién ap on dinh/Voltage Stabilizers Are
Required

« May dé bi anh hwéng dén dao ddng dién ap va
dao dong tan s6/Machine is susceptible to voltage
and frequency fluctuations




Phan tich veé tiéu thu ndng lwong

Ki&u hé théng

Thay d6i moi chat lanh (VRF)

Kich c@ du an

120 HP (100 TR)

Cong ngh@ may nén

May nén Scroll ky
thuat s6

DC bién tan Rotary

DC Bién tan Scroll

Configuration

Ky thuat so Scroll
+

Tiéu chuan Scroll

Bién tan Rotary
+
Bién tan Rotary

Bién tan Scroll
+

Bién tan Scroll

Moi chat lanh R22 or R410A R410A R410A
R22 - Compressor EER (@ARI) 113

BTU/hr/W ' i i
R410A - Compressor EER (@ ARI) 10.4 i i
BTU/hr/W '

Thong sékythudt cua héthéng 12 HP 10 HP 10 HP

May nén Ky thuat s6

(6 HP) Bién tan Rotary (3.5 HP) | Bién tan Scroll (3.5 HP)
Cong sudt danh dinh + , + +
May nén tiéu chuan Bién tan Rotary (3.5 HP) | Bié&n tan Scroll (5 HP)
(6HP
# Séoutdoor yéu cau 10 Sets 12 Sets 12 Sets
Ccong sgat\lanh/ KW (TR) 35.14 (10) 28 (7.96) 28 (7.96)
Cho mai dan nong
Cong suat dign KW 10.1 7.67 8.01

Choi médi dan néng




Phan tich veé tiéu thu ndng lwong

Trwong hop 1

Tiéu thu nang lwgng dua trén COP hoac IKW/TR

CoOng suat du’ an

120 HP (100 TR)

Explanation Of IPLV

Notes:
1st 2 Rows: Without Losses

Other Rows: Effect With Losses

C50 hinh ma Ky thuat so6 Scroll + Bién tan Rotary + Bién tan Scroll +
Y Tiéu chudn Scroll Bién tan Rotary Bién tan Scroll

COP (W/W) khéng c6 tén 35.14/10.1 = 3.48 28/7.67 = 3.65 28/8.01 = 3.65

IKW /TR khéng cé tén that 10.1/10=1.01 7.67/7.96 =0.96 8.01 /7.96 =1.01
o ar A a 7% 7%, 0%

Ton that qua bién tan ) (Ca 2 may nén) 3.5% Trung binh

IKW/TR (bao gom caton that 1.01 0.96 X 1.07 = 1.03 1.01 X 1.035 = 1.04

inverter)

Tén th&t qua motor/Motor Switching ] 3% 3%, 0%

Loss (Ca 2 may nén) 1.5% Trung binh

IKW / TR (bao g6m ca motor _ _

including The Motor Switching Loss) 1.01 1.03 X 1.03=1.06 1.04 X1.015=1.06

Tén thét c6 héi ddu/Oil Return ] 9% 6%

Mechanism Loss (Ca 2 may nén)

IKW / TR (bao gém tén thét co hdi _ _

d3u /including Ol Return) Loss 1.01 1.06 X1.09=1.15 1.06 X1.06 =1.12

Tang cong suat tiéu thu dién cho dur 101 KW 115 KW 112 KW

an 100TR




Phan tich veé tiéu thu ndng lwong

Trwong hop 1

Tiéu thu nang lwgng dua trén COP hoac IKW/TR

Size Of Project

120 HP (100 TR)

Cau hinh may

Ky thuat so6 Scroll +
Tiéu chuan Scroll

Bién tan Rotary +
Bién tan Rotary

Bién tan Scroll +
Bién tan Scroll

Gid'lam viéc méi ngay/ Working
Hours Per Day

10

10

10

Ngay lam viéc moi ndm

300

300

300

Tiéu thu cong sudt hang nam/Total

101 X 10 X 300 =

115 X 10 X 300 =

112 X 10 X 300 =

Annual Power Consumption 303,000 KWH 345,000 KWH 336,000 KWH
Mat dé phan phdi/Diversity 0.7 0.7 0.7
ﬁgt”g S ﬁ I“;‘]‘etrgg r(‘:%”n%;‘ir; ti”oérf/ 212,100 KWH 241,500 KWH 235,200 KW
Sft‘ecg? lrznno':rg;“ vindng Iwghg/ Unit USD 0.154 USD 0.154 USD 0.154
g:c)ée:‘;ﬁ]tgdgg%ttg’er}wf nam/ USD 32,663 USD 37,191 USD 36,221
;ﬁﬁg“&f@%g ghg moi nam/ +USD 4,528 Base +USD 970
Tiéf kiém trong 5 ndm/Savings For 5 + USD 22,640 Base + USD 4.850

Years




Phan tich tiéu thu nang lwong/ Energy
Consumption Analysis

Tiéf kiém ndng lwohg madi ndm/ Savings Per Year

Kich c¢@ du an 120 HP (100 TR)
C4U hinh may K?_tAhuét sé’ Scroll + Bi(’_é;r! t‘é‘!p Rotary + Bi(’_é'fl t‘é"r\l Scroll +
Tiéu chuan Scroll Bien tan Rotary Bien tan Scroll
Thailand (THB) 145,575 Base 31,186
Philippines (PHP) 195,564 Base 41,894
Malaysia (MYR) 14,671 Base 3,143
Singapore (SGD) 6,158 Base 1,319
Australia (AUD) 4,709 Base 1,009
Vietnam (VND) 73,444,160 Base 15,733,400
Indonesia (IDR 42,100,400 Base 9,021,00

*Rates As Of May 28, 2008




Phan tich veé tiéu thu ndng lwong

Case 2

Energy Consumption Based On IPLV — ARI 340/360*

Kich c@ du an

120 HP (100 TR)

Explanation Of IPLV

Tinh toan trén 4 diém ki€m tra 100%, 75%,50, 25% cong sudt. Su’ do dac dwdc tinh trén
4 diém va dwdc do trén 4 di€m tinh () Calculated Based On 4 Testing Points. System Is
Tested At 100%, 75%, 50%, 25% Capacity. Weights Are Assigned To Each Of The 4
Points And A Weighted Average Value Is Calculated

Cau hinh may

Ky thuat so6 Scroll +
Tiéu chuan Scroll

Bién tan Rotary +
Bién tan Rotary

Bién tan Scroll +
Bién tan Scroll

Cong sudt lanh KW

(TR) cho mai 35.14 (10) 28 (7.96) 28 (7.96)
outdoor

#S6 t6 dan néng 10 12 12
Considering Losses

Oil Return ) 9% 6%
Mechanism Loss (Both Compressors) 0

IPLV After

Considering Oil 3.56 296/1.09=2.71 3.45/1.06 =3.25

Return Loss

Total Power Input
For 100 TR Projects

(35.14 / 3.565) X 10 =
98.71 KW

(28 /2.71) X 12 =
123.98 KW

(28/3.25) X 12 =
103.38 KW




Phan tich veé tiéu thu ndng lwong

Trwong hgp 2

Tiéu thu nang lwgng dua trén IPLV — ARI 340/360*

Kich c@ du an

120 HP (100 TR)

Explanation Of IPLV

Tinh toan trén 4 diém ki€m tra 100%, 75%,50, 25% cong sudt. Su’ do dac
dwdc tinh trén 4 di€m va dwdc do trén 4 di€m tinh () Calculated Based On
4 Testing Points. System Is Tested At 100%, 75%, 50%, 25% Capacity.
Weights Are Assigned To Each Of The 4 Points And A Weighted Average
Value Is Calculated

C50 hinh ma Ky thuat so6 Scroll + Bi€n tan Rotary + Bién tan Scroll +
Y Tiéu chudn Scroll Bién tan Rotary Bién tan Scroll

Théi gian 1am viéc méi ngay 10 10 10
Sé'ngay lam viéc 300 300 300

Téng tiéu thu dién hang nam/Total 98.71 X 10 X 300 = (28/2.71) X 12 = (28/3.25) X 12 =
Annual Power Consumption 296,130 KWH 123.98 KW 103.38 KW
Diversity (Mat dé surdung) 0.7 0.7 0.7

Cong suat tiéu thunang lwohg

trong moi ndm/Net Annual Power 207,291 KWH 269,358 KWH 217,098 KWH
Consumption KWH

Gia trén moi don v/ nang lggn/ USD 0.154 USD 0.154 USD 0.154
Unit Rate Of Energy

Gia hoat déng trong méi ndm USD 31,922 USD 40,095 USD 33,433
qut (I)ﬁrgl IH prnmpnm ab in Guanzhou,_ China ArPdSF]r'rzgrqnn’q Lab in HK Base USD 6,662
Tiét kiém trong 5 nam USD 40,865 Base USD 33,310




Phan tich veé tiéu thu ndng lwong

Savings Per Year

Size Of Project 120 HP (100 TR)
Configuration Digital Scroll + Inverter Rotary + Inverter Scroll +

Standard Scroll Inverter Rotary Inverter Scroll
Thailand (THB) 262,762 Base 214,183
Philippines (PHP) 352,992 Base 287,732
Malaysia (MYR) 26,481 Base 21,585
Singapore (SGD) 11,115 Base 9,060
Australia (AUD) 8,599 Base 6,928
Vietnam (VND) 132,566,060 Base 108,057,640
Indonesia (IDR 76,008,900 Base 61,956,699

*Rates As Of May 28, 2008



