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1. Nang lwvong N

1.1. Pinh nghia: Nang lwgng |a mét dai lwong vat ly chi mire d6 van dong cla vat chét... o\ A

1.2. Cac dang nang lwong: Co nang, nhiét nang, dién nang, sinh hoc, héa hoc, nang lvgng hat nhan. ..
1.4. Dinh luat bao toan va bién héa ning lwong:
v Phét biéu: Ndng luvong khdng tw nhién sinh ra va khéng tw nhién mét di ma chi bién ddi tir dang nay sang dang khac

v Chij y: Hiéu suat bién déi nhd hon 100%, phan ning luong hao phi vé ich thueng Ia nhiét ndng lam néng méi trudng

Loai thiét bi Nang lwong vao Nang lwong ra Hiéu suét (%)

Nha may dién than Nhiét ndng Bién nang 20-30
Nha may dién khi Nhiét nang Bién néng 40 - 50
Peén soi dét Bién nang Quang nang G-
Bong co dién Bién nang Co nang 80-95 =
Pen LED Pién néing Quang néng 4050 PR

1.4. Méi lién hé gitva ndng lvong va khéi lwong: E = me? (Céng thirc Einstein)
v 1g vét chét duoc gidi phéng thi tac thanh nang luong: E = 103 x (3.108)2 = 9.10"3J.
v Nhiét tri clia DO a = 43.108 J/kg thi ndng lwong nay béng nhiét nang khi dét chay hét 2.100 tdn DO
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1. Nang lwong
Nhién liéu: La céac loai vat liéu c6 thé gidi phong ndng lvong dwdi dang nhiét, théng qua céc qua trinh héa hoc % <4

(vi du sw chay cla x3ng, dau, than hay gb...) ho#c cac qua trinh vat Iy (vi du phan trng phan hach, nhiét hach...).

Nhiét tri cia mét vai loai nhién liéu thong dung (Bon vi MJ/kg)

Than it bitum B 24,490 - 26,823 Than non loai B 14,693 Xang 44,700
Than it bitum B 21,158 — 24,490 Dau nang (FO) 41,131- 43,138 Khi thién nhién 55,979
Than it bitum C 19,358 - 22,158 Dau diesel (DO) 43,138 Cli ép trau 11,720

39,927 - 5,900 Cai mun cua 17,580

Than non loaiA 14,693 -19,358 Khi hoa long LPG

7 y: Trong tinh toan phat thai, nhiét tri do béng TJ/Gg. Vi du nhiét tri cia ddu DO = 43MJ/kg = 43TJ/Gg .

% Quy déi gilra cac don vi néng lwong
1) = 0,24 calo 1kWh = 860kcal 1kg dau FO =11,63kWh

1Btu = 251,9958¢cal 1TOE = 1000kg dau FO 1kg than cam = 5000kcal

1 kWh = 3.600.000) 1kg dau FO = 10.000kcal 1HP (Horse Power: Ma luc) = 0,7355 kW
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2. Nhiét va birc xa nhiét
2.1. Pinh nghia: Nhiét (nhiét nang) 1a mét dang néng lwvong dw tri trong vat hodc hé vat nhé vao sw chuyén > -
dong hén loan cda cac phan tir (hat) cAu tao nén véat hodc hé vat

2.2. Cac dinh luat birc xa nhiét

s Binh !uét Stefan- Boltzmann;
Phét biéu: Nang suét blre xa toan phan cla vat den tuyét déi ty 18 vai Ity thira bac bén clia nhiét d6 tuyét déi cha vat

Cong thirc: Ry, = acT* trong do: :
- 0<a<1lahésé hépthu cla vat (a =1: Vat den tuyét dbi (black body)
5 - 0=5,6710"Wm2K* la hang sb Stefan - Boltzmann
; - Tla nhiét d6 tuyét déi clia vat, T = (10C + 273)K (Kelvil)
Béc diem: Ry, chi phu thugc vao nhiét do chir khéng phu thudc vao ban chét cla vat
Vi du: Dién tich mat ngoai clia ngudi (VN) truedng thanh S = 1,5 m?2 |, nhiét dé luén gitr & 37°C = 310K. Tinh nhiét lwong ma con
ngudi blre xa trong thai gian t = 1 gid = 3.600s, coi a =1. ,
E=Re 8.0 = acT*S.t =1x5,67.1078,(310)*x 1,5 x3.600 = 2,875.10°} = 0,8kWh

* Binh Iyét Wien A :
Phat bieu: Budc séng (rng véi nang suat blrc xa cwe dai cla vat den tuyét doi ty 1é nghich véi nhiét dé tuyét doi cla vat

b : ;
Céng thirc: e — T trong dé b =2,89.10°mK, goi la hang so Wien

PLICATION OF TECHNOLOGV
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2. Nhiét va birc xa nhiét

e Vi du: - :
D6 thi: 1. Bén soi dot nhiét d¢ sgi dot T = 2700K: D, <
10y T 2,89.1073 4
| ‘ Apax =————=1,07.10"°m = 1,07uym
T 2700

; | __Anh sdang nhin thay
gb 2. Nhiétdo vo Mat Troi T = 5778 K.
5 A GOSLE .50 0,5
& =————=0,5. m = 0,5um
%‘N max 5778 ],l,
)

a

3. Bom nguyén t& khi nd, T = 107 K:

o e — 2,89.1073 e ,
0 0 Bide sbng 20 30 e = T =310"" m = tiay
Phé buic xa nhiét cia céc vét & céc nhiét do khac nhau : N
4. Co thé ngudi, T = 310K:
2,89.1073 p o h
Amax = T e B e 9,3.10"%m Thubc vung hong ngoai

b=289. 10° mK
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2. Nhi('_ét va birc xa nhiét
hdng s6 Mat Tréi: Cong suét bire xa ma mét m2 mét dét nhan duwoc khi MT & thién dinh 3 4

@
Setter, more &

« Biét nhiét d6 mat ngoai clia Mat Troi T= 5.778K, ban kinh Mat Troi r = 6,9634.108 m. Cong suat BX clia MT a;
P=aocT*Sy; =1x5,67.10"8x(5778)* x4x 3,14 x (6,9634.10%)2= 3,9.10%°W

# Khoang cach ttr MT dén TP 1a L = 1,496.10"" m. Dwng mét hinh cdu cé tdm [& MT, ban kinh [a L. Dién tich clia

hinh cau &y |a:

Sy = 4ml2=28,1. 102 m2

3,9.1026

=1,387kW

Hang s6 Mat Trovi:

% Coéng sudt BXMT ma TP nhan dwoce: P = A (thiét dién chiva dwéng kinh clia TDY X @ = 1,77. 1017 W —— e

~ 2811022

% Céng suat dién toan thé gi¢i 2022: 8,9. 1012 W

BT
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2. Nhiét va birc xa nhiét p—
2.4. Nhan thire cua ching ta vé birc xa Mat Troi m

Ther nhéat: Nang lwong Mat Trei, chl yéu 1a nhiét nang da tao nén va duy tri moi sw sdng trén trai dat

Thir hai: Khéng phai toan bd nang lwong blrc xa clia Mat Trdi déu téi dwoc mat dat ma ching bi méat
mat kha nhiéu, do 90% tia cwe tim bi hap thu b&i tdng Ozon, bi phan xa, tan xa tai tAng dién i, bi tan xa
béi cac hat nhd trong khéng khi va cudi cung 1a bi hap thu bdi I&p hoi nwdc va cac KNK trong khi
quyén...Phép do cho théy, cong suét birc xa dinh (peak), trung binh ma mét dat nhan dwoc vao khoang

1000W/m2. Birc xa tiéu chuan nay dé danh gia cng suét ctia pin Mat Trai, Wp “Watt peak”

Thir ba: Néu khéng c6 tdng Ozon thi con nguwdi va cac sinh vat khac khéng thé ton tai trwéc tac &‘ung
clia tia cye tim cé trong birc xa Mat Trévi. Hién nay, do con nguwoi phat thai qua nhiéu cac méi chat CFC
(Chlorofuorocarbon) lién quan dén cong nghiép san xuét thiét bi lanh, lwong Ozon da suy gidm nghiém

trong dén mdrc ngudi ta goi la “thing tang Ozon”. D6 la mét thach thirc d6i véi loai ngudi.
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3. Khi nha kinh va hiéu trng nha kinh
3.1. Céu truc va thanh phan caa khi quyén

TANG KHUECH TAN

Argon 0-93°A) o 800 xm
Carbon dioxide, TANG NHIET

0.03%

Oxygen
20.95%

Nitrogen
Source: Jeppesen ATPL training 78- 09%

Thanh phén cia khi quyén
(theo thé tich)

Chu y: Cac KNK CO, ,NH, ,N,O khéng dang Kké * Tang doi luu chiva 80% khai luong khi quyén
va 99% hoi nudc
% Cac hién twong thoi tiét déu xay ra & tang doi
lwu = La noi xay ra hiéu trng nha kinh
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3. Khi nha kinh va hiéu trng nha kinh
3.2. Khi nha kinh (KNK) R <

°» Dir]h nghia: KNK |& nhitng loai khi c6 kh& nang hép thu (gitr lai) Gnsrioaa b e Greenhouse Gas
phan song dai trong BXMT va phat ra nang lugng & buwdc song
vlng nhiét, héng ngoai gay ra hiéu ¢¢rng nha kinh ==
% Cac loai khi nha kinh (*) s i Fluorinated

Nitrous Oxide Gaded
](hi | cong ti;irc i -1\7 1é dong gé;;
(%)
Hoi nuéc HyO 49-71%
Carbon dioxide CO, 22 - 29%
Methan va dinito monoxide | CH4 + N3O 4-8% -
Ozon O3 7-10%
Chlorofluorocarbon f CFC
Hydrofluorocarbon | bao gdbm HCFC va HFC =
Ty [é phdn tram khi nha kinh trong khi quyén. Ty 16 phan trdm KNK tai Hoa Ky
Ho'i nudc déng gop nhiéu nhdt (Ngubn Wikipedia) iy
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3. Khi nha kinh va hiéu ng nha kinh

> 3 P 4 s P-4 X 5 o s = B ¢
3.3. Khi nha kinh xuat hién trong pho hap thu cua Mat Tr&i D~ il
uv -
22565% INFRARED ——» 1 “
2000 — Extraterrestrial CH, 6 L
| : ~——— Global Solar radiance
E17so< i
1suu- i 0
51250- — %’
E ] i =
=1000 ] : Hy0 g_
750 ; §
500 ! . H,0,CO;
=il
0 , e - -
500 1000 1500 2000 250(

Wavelength (nm)
Phé hép thu ciia M&t Troi

01 02 03 04 06 081 15 2 3 465 6 810 20 30
. Wavelength (microns) i
Nhén xét: H,0, CO,, O, hap thu o
btrc xa Mét Trovi dang ké Phé hép thu ctia céc loai KNK rét manh trong ving hong ngoar‘
(Nguén: IPCC) . j"
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3. Khi nha kinh va hiéu trng nha kinh
3.4. GWP (Global Warming Potential: Kha nidng lam néng toan cau)

SNk

Carbonic
Methane

Nitrous Oxide

Hexafuoride
HFC-21

Tetra Chloroform

co,
CH,

SFy
CHCLF
CH,CCl,

Tudi tho
(nam)
Rét dai

12
109

52
2
5

81
273

7430
575
567

GWP
(100 nam)
1 1

m
L3 =

bsffer, more

28
273

5560
160
161

Tri s6 GWP ciia mét vai loai khi nha kinh dién hinh. Nguén IPCC
Hiéu rdng: 01 kg N,O twong dwong véi 273 kg CO, (hay CO.e) vé kha ning gay hiéu ng nha kinh
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3. Khi nha kinh va hiéu trng nha kinh
3.5. Sw gia tang KNK

ccccc

8

Nong d& cac KNK
chinh tang rat nhanh
ké tr cudc cach mang
cong nghiép lan thw
nhat khodng 1750, khi
con nguwdi st dung
nhiéu nhién liéu héa
thach dé van hanh cac
may hoi nwéc va tang
nhanh hon khi c6 cudc
cach mang  cbng -
nghiép 1an th¢ hai ST ATl
1870 (khi phat minh ra 0 500 o
dong co dién)

Carbon Diwoxide (CO,)

—

— NIrOUS Ox»de' (NO)

g

A D D N R Bl A O S

¥

€O, (ppm). N,O (ppd)

8

Lo AT AT

A A

1500

Biéu d6 néng do khi nha kinh trong bau
khi quyén cua trai dat tir nam O dén nay.
(Nguén: Co quan khi tuong Hoa Ky)
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3. Khi nha kinh va hiéu t&rng nha kinh @

3.6. Binh quan KNK/dau ngwi cia cac nwéc phat thai nhiéu

o
bsh‘sr, more &

Carbon dioxide emissions per person

—_
(q\Jl 20 ﬂ’b’E\(b Countries with largest total emissions
S 5T
S
=, @'16@; &&& Areas of rectangles
2 15 I o show total emissions
= Y
1)
0
=10
(]
=
?
2 5  —
o
0]
Rl )

1B
Population (shown by widths of rectangles)

Ngudn: List of countries by greenhouse gas emissions per capita (Wikipedia.org)
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3. Khi nha kinh va hiéu &rng nha kinh
3.6. KNK cuia Viét Nam, mét s6 nwéc ASEAN va Trung Québc (2022)

Tén quoc GDP binh quan KNK binh quan Chat lugng phat trién Xép Nam dat
gia (USD/dau ngudi) | (tan/dau nguci) (tan KNK/1000 USD) hang Net-Zero

Indonesia 4.691 44727 0,954 2060
Thai lan 7.631 6.6680 0,875 4 2050
Malaysia 13.108 10,4986 072 3 2050
Singapo 79.426 11,6671 0,147 1 2050
Viét Nam 4110 4.8821(%) 1,190 6 2050
Philippin 3.597 2.3498 0,667 2 2050, .
Myanmar 1.104 3.0400 3,080 8 2050 e
Lao 2172 5.0097 2,306 7 2050
Trung 12.850 10.9541 0,854 —e 2060
Quoéc

Nguébn: Lé Hai Hung téng hop
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3. Khi nha kinh va Hiéu rng nha kinh
3.7. Hiéu trng nha kinh (Josheph Fourier 1824)

< Binh nghia: Hiéu &ng NK Ia hién twong khi NK
hap thu birc xa séng dai tir BXMT rdi gitr lai va
phat ra bwéc song dai trong vung héng ngoai
(mang nhiét) vao khi quyén

% Phan loai:

v Hiéu &rng nha kinh ¢6 lgi

- Hiéu Ung khi nha kinh khi quyén: Gi cho nhiét dé
trai dat 149C thay vi -20°C, dam bao su tén tai va
phat trién clia sy séng

- Nha kinh trong nong nghiép: Pha nilon gir am
cho ma trong mua lanh, bang gia...

- Binh thai duong nang: Tan dung nhiét cua BXMT »
lam nong nudc P L N

Mé ta hiéu ung KNK (Ngudn Wikipedia)
v Hiéu ing NK c¢é hai (Hiéu irng NK con nguai)
Do hoat déng cua con ngudi gay ra
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3. Khi nha kinh va hiéu rng nha kinh
3.8. Nguyén nhén gay ra hiéu trng nha kinh c6 hai

I

F 7T I ECEF
I 777717171}

Phd, dot rung
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3. Khi nha kinh va Hiéu ¢rng nha kinh

3.9. Tac hai cua hiéu &rng nha kinh nhan loai:
< Nuwéce bién dang:
v Nguyén nhan: Tan bang va nwéc bién nd ra do nhiét do tang
v Téac hai:
+ Giai phong CO, trong Iong cac nui bang
+ M4t dat canh tac do ngap lut va nhim man
+ Tuyét ching mét sb loai déng vat

Tan béng va nuéc bién dang

35

. Recent Sea Level Rise 130
23 Annual Tide Gauge Records

= Three Year Average 125

= Satellite Altimetry " 120

15

1880

1900 1920 1940

1960 1980 2000

Biéu do nudc bién ddng tir 1880 - 2000
Ngudn: Wikipedia 7

Bai tap nho: Bang & Nam Cuc chiém 98% téng lugng bang trén dai duong cé V = 26,5. 106 km?. Dién tich cac
dai duong la 361.10%m2. Tinh muc nudc bién dang khi tan hét bang & Nam Curc
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3. Khi nha kinh va Hiéu rng nha kinh

3.9. Tac hai cua hiéu twng nha kinh nhan loai:

% Axits héa nwéc bién va cac ngudn nwéc sinh hoat

v Nguyén nhén: Do nwéc bién héa hop véi CO,thanh axit
H,CO4

v T4c hai: Lam giam d6 pH cua nwéc bién, anh hwéng dén
cac loai giap xac, san ho...

+ Muwa axit

v Nguyén nhén: Hoi nwéc trong khdng khi hoa hgp véi CO,
SO, tao thanh a xit carbonic H,CO, va a xit sulfuric H,SO,

v’ T4c hai: Hly diét cay tréng, mua mang, ring. ..

% Gay ra nhirng bién ddi cwc doan cia khi hau:
Béo t8, gidng léc, IT lut, nhiét do cao bat thudng

- De doa su ton tai binh thudng cua loai ngugi
va thé gigi su song
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3. Khi nha kinh va Hiéu (rng nha kinh
3.8. Cac giai phap giam khi nha kinh dé dat “phat thai rong bang 0” hay Net-Zero

B S
Yo g o
‘Stter, more ©

% Chuyén dich ning lwong
Giam dan st dung cac nguon nang lweng hoéa thach, tdng dan nang lwgng tai tao

< Str dung ning lwong tiét kiém va hiéu qua:

Tang hiéu suét nang lweng cda thiét bi, day chuyén céng nghé

Thyc hanh tiét kiém néng lwong trong san xuét, sinh hoat, tiéu dung, ap dung kinh té tuan hoan
% Xay dwng va ap dung nén néng nghiép céng nghé cao, it phat thai

v' Thay ddi dan phwong phép canh tac lia nwéc phat thai nhiéu Methane (1 phai, 5 giam)

v" Ap dung nén néng nghiép céng nghé cao

% Tang cwdng trong rirng, chdng pha rirng

< Thu héi va Iwu giir Carbon CCS (Carbon Capture and Storage)

Net Zero, hay phat thai rong bédng 0, 1a trang thai ma Iwong khi nha kinh dwoc hap thu can bang véi

lwong khi nha kinh phat vao khi quyén. N6i ngan gon la “lwong KNK phat ra bang lwong KNK thu héi”
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4. Téng quan vé thj trwérng Carbon (Carbon Market)

4.1. Pinh nghia: R
Diéu 17 Nghi dinh thw Kyoto 1997:

= Thi trwéng carbon dwoc hiéu la cac quéc
gia c6 dw thira quyén phét thai KNK dwoc
“ban” cho cac qudc gia phat thai nhiéu hon
muc tiéu (han ngach) da cam két. Tir dé,
trén thé gioi xuat hién mét loai hang héa menmgnuN
m&i dwoc tao ra dwdi dang ching chi SEERZENY
gidm/hap thu phat thai khi nha kinh.

= Do CO.e (goi tat 1a carbon) la khi nha kinh
quy doi twong dwong cua moi khi nha kinh
nén cac giao dich dwoc goi chung la mua

RBO!
GREDITS ’
ban, trao ddi carbon, hinh thanh nén thi

trwong carbon hay thi trwong tin chi Tin chi Carbon ¢6 thé mua - bén
carbon.
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4. Tébng quan vé thi trwedng Carbon
% |-REC (International Renewable
Energy Certificate): Dung dé do dém

4.2. Hai loai tin chi
%+ Carbon Credit
dién nang tai tao
r
N : s
|

coz
CREDIT co2
-_ —Q- -
11-REC 1TMWh
A 4
v 01REC =1MWh dién nang (1000 s

dién tr nang long tai tao)
v' |-REC duoc tinh cho ca nang luveng

v" 01 tin chi carbon = 1000 kg CO,
v' Vi du: Bét chay khoédng 350kg
dau Diesel tao ra 01 tin chi
carbon
hat nhan

+
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Greenhouse gas emissions were calculated using a life cycle assessment (LCA) methodology in
accordance with ISO 14040, ISO 14044, and ISO 14067 standards and based on iPhone 16 Plus

iPhone 16 Plus

4. Téng quan vé thj trweorng Carbon
4.3. Dau chan carbon (Carbon Footprint: CFP); ISO 14067: 2019
« Vidu:
components and packaging, as well as all in-box accessories.

with 128GB.28 The LCA boundary for this product includes the physical product and all of its

< Dinh nghia:
DAu chan cacbon 1a téng tat ca cac khi nha Carbon
kinh dwoc phat thai tryc tiép ho&c gian tiép Footprint
vao khi quyén do mét hoat déng, mét qua
Total product footprint 56 kg COze 60 kg COze
ﬁ:::‘ytﬁ";" ATy o el 0kgCOe Okg COe
Life cycle product emissions (scope 3) 56 kg COze 60kg COze
« Production 80% 9%
« Transportation 3% %
« Product use 8% 18%

- End-of-iife processing

trinh hay mét san pham nao dé

GHG reductions achieved®
Note: Percentages may not total 100 due to rounding.
We've calculated the product carbon footprint for the following configurations.
iPhone 16 iPhone 16 Plus
64kg COe
77kg CO

Configuration
61kgCOe
74 kaCOe

256GB

51268

< Bai tap:
Tim théng tin dé tinh dau vét carbon (CFP)
cho vé may bay HN-TPHCM khi bay béng
A3207 ’ .
Théng tin vé CFP cda Apple 9/9/2024 (Mé& bén 20/9/2024 trén toan cau)
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4. Téng quan vé thj trwong Carbon @
4.4. Han ngach phat thai R

< Quéc té: La mirc quy dinh mdi quéc gia chi dwoc phép phat thai mét sb lwong
KNK nhét dinh

% Quéc gia: La mc quy dinh mdi dia phwong, mdi doanh ngiép...chi dugc phép phét
thai mot sé lwong KNK nhét dinh

4.3. CBAM (The EU's Carbon Border Adjustment Mechanism):

v" La co ché diéu chinh carbon qua bién gidi

v' Sé& danh thué carbon dbi vai tat ca hang héa nhap khau vao thj truéng cac nudc
thudéc Lién minh Chau Au (EU) dua trén cwong dd phat théi khi nha kinh trong
quy trinh san xuét tai nwdc sé tai.

v" Th&i han ap dung: 2025

La mét nwéc phat trién bang xuat khau, Viéet Nam khong thé dirng ngoai cuéc

VIEN NGHIEN COU VA UNG DUNG CONG NGHE
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5. Tinh hinh & Viét Nam
5.1. Sw nhap cudc véi quyét tam rat cao
< 11/2021: COP 26 v&i cam két dat Net —Zero
vao 2050

< 18/01/2022 ra QD 01/2022/ Qb-Ttg, 13/8/2024
“Ban hanh danh muc linh vire, co sé phat thai
KNK phai kiém ké& khi nha kinh (cap nhat)”:

v Céc co s& doanh nghiép tiéu thu 1000 tan dau
twong dwong ho&c phét thai 3000 tAn KNK phai
KKKNK

v/ Kém theo 1912 (2022): 2166 (2024) doanh nghiép

phé| KKKN K, Viét Nam tiép tuc cam két manh mé
< X - > > a a , ~ u hé blén Goi khi hau, t ao
% Va nhiéu van ban cia Bd TNMT, B6 CT, cac linh a8c bidt cha trong t&1 chuyén 461
z P b 7 , sang nén kinh t& phat thai it carbon,
vue ... rat kip thoi, chong vanh c6 1 trinh A& giam manh phy thude

vao dién than va tang nhanh ty &
nang lugng tai tao”

< Quyét dinh mé& clra San giao dich Carbon vao
2028, van hanh thu vao 2025 Tha tuéng chinh phil Pham Minh Chinh
tai COP 26, Glasgow 11/2021
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5. Tinh hinh & Viét Nam

~w - - - B d
5.2. Co héi va thach thirc e e
< Co hdi.......

% Thach thirc
a. Khach quan:

v' L& nwéc dang phét trién ¢ rat nhiéu cai “bung nd”: Bung nd céng nghiép héa, bung né dé thi héa, bung né
tiéu dung... ddn dén nhu cau va an ninh néng lweng chwa that sy virng chac

v Ty I& ndng lveng héa thach cdn cao, tham chi rat cao so v&i cac nwéc

v' Dién va nhién liéu dwoc str dung nhiéu vao cac Iinh vwe luyén kim, vat liéu xay dwng phat thai nhiéu va gia
tri gia ting thap

v" “Nén van minh lia nwéc” phat thai nhiéu Methane va Dioxit Nito khéng dé thay ddi

b. Chu quan:
v Y chi va hanh ddng: Chuwa that sw quyét liét ()
v/ Cén nhitng khoang tréng phap ly trong cac hoat déng dao tao, cap phép, kiém ké, céng nhan...
v’ Hi thdo nhiéu, dao tao it
v Thiéu théng tin vé thi trwéng carbon dan dén bj thua thiét trong giao dich tin chi carbon
v Thiéu nang lyc va ty tin xdy dwng phwong phap luan nén dé bi phu thudc va cudi cung la thua thiét
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QUY PINH SUDUNG GIAY CHUNG NHAN

cong nghé phii thye hién nghiém

GIAY CHUNG NHAN

DANG KY HOAT DONG
KHOA HOC VA CONG NGHE 4
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CERTIFICATE OF PROFICIENCY

This is to certify that

QUYNH ANH TANG

passed the proficiency and afher the conse

511 IPCC: Energy

On May 134, 2012

Picture2

I winess hereof —
/ﬂ_w. bleruet: x( >
Michac! Gillenwater Donald Cooper
Dean Dreetor
Transparency Division

Chimg chi cua IPCC
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8y Royal Crans

BSI Training Academy

This is to cenlify tha! Xac nhn:

KY MINH DU

has completed the course/ d& hoan thanh khéa tap huin:

Quantification and Reporting of Greenhouse Gas According to ISO 14064-1:2018/

Phwong Phap Xéc Bjnh Va Béo Cdo Phat Thai Khi Nha Kinh theo ISO 14064-1:2018

Vo Thi Thuy Huong, Directo of BSI Vietnam Training Academy
Date/ Ngay: 22 - 24/08/2022
Certificate number” Gidy chirng nhan sb:  ENR-01161676

..making excellence a habit”

Chung chi cua BSI
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Potessinl Waagemert ammadtiney

CCERTIFICATE
> Achievement ==

Sy G ok

AVC TECHNOLOGY (VIETNAM) CO., LTD

Bas auccessilly complted the conrse asessment and examination for

‘The Quantification & Reproting of pe
Greenhouse Gas Emissions and R
& 5 Awareness and Internal Skill Training Course
Chumg nhén cua Azitech 1SO 14064-1:2018

Serial No. ProfM/24/C3996

Hld ez 31 Janmary 2024
M is; Hit Nam Province
Lied Diat: 03 February 2024
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Xiim tirai tiong caim o

Lé Hai Hung
Dt: 0972386898
Email: lhhungbk@gmail.com
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