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Task

“ ' ’ ‘ Size supply, return, and exhaust ducts =
Create HVAC zoning and sensor locations =
’ 3 LS Develop control sequéces@nd schematicsum

Design ductwork and piping =

Differentiate and design HVAC system types s
Design HVAC flow diagrams s

Design duct and fluid systems for efficiency ==
Select HVAC system based on calculations s
Design proper air diffusion and devicesms

Generate detailed HVAG designr=
3 A i r W % E Prepare HVAC schematics and viewst
E =t 4 Select diffusers/grilles for comfort & ventilation

I - z E Evaluate building designchanges for HVAC ==

Integrate new technologies in HVAC designms
Confirm existing equipment capacities =
Dimension Scenario Prepare HVAG demalition drawingsmm
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What is the allowable leakage in a piping installation?
H0%  B.05% C.1%

Design leak-detection
systems

System Design [+

ASHRAE Certified HVAC Designer(CHD)
FiX2— I RETRAIZITA REREZSHY
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Review shop drawings & |:>' A. current facility requirements
equipment submittals e B. design calculations

B 0’ owner’s project requirements
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What does a system manual typically include? !
1

1
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1

Create HVAC zoning and » and cooling in central fans.
sensor locations B. Implement simultaneous heating and cooling for
humidity regulation.
C. Choose zones and systems to minimize or eradicate

1

System Design [+ :
|
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simultaneous heating and cooling. i
1

|

|

What's the MOST accurate statement about estimating heat
100\%%\%@* ‘¥‘E*ﬁﬂm*ﬂ \n Abjj loss in entirely below-grade structures?
s .
1— L 1 1/\55 ) Design 1| calculate building heat A. Treat all below-grade surfaces the same.
. T loss/qain » ¢ Use heat flow paths to determine steady-state ground
: N Calculation 0| 9 i surface heat loss
u@ G000 @) . . . iy I i e : L .
Candidate Guidebook ASH:HAE> " L ' C. Exterior air temperature is vital for calculating heat loss.

Certified HVAC Designer (CHD) N~ . | P e M oocoee | ]
r‘ e O st .
| | | 1
CERTIFICATION | f i ! i i i Calculate the total pressure of a SWSI centrifugal fan, given |
STUDY GUIDE | :4' - o | || the fan static pressure (4.80 in water or 1194 Pa) and outlet i
| : DeS|gn R | Size heating plant '#' velocity (2800 fpm or 14.2 m/s), for standard air at a i
y i ‘| Calculation | components | @il specified speed. :
- : i h 1 i &/4.80 in of water (1194 Pa) B. 5.29 in of water (1316 Pa)| |
Z : ! 1 i ¥ C. 5.50 in of water (1369 Pa) 1
4 | .. e B h |
| 1 ! 1
g S ! Appllcatlon E i i ' | To maintain NC-40 office noise levels, an HVAC designer, |
i‘% S [ . t : ' i1 | collaborating with an acoustic engineer, should use a duct |
I e ! 0 i . 11| silencer due to excessive AHU supply fan noise. The BEST |
| = | P! [ I
B | ! i Coordination Colla_borate W'th # position for the duct silencer is !
CERTIFIED HVAC DESIGNER (CHD) I L i acoustical engineer e : 1
I i~ P i ¢ as near to the fan as feasible 1
i X ' Hy B. upstream of the first supply air device 1
i X b 1 i C. downstream of the fan, post the first elbow 1
: X ¥ 1 :

| | 1 !

L

ASHRAE CHD%iRX 55 R K b N R N AR Y £ 5



CE R IE Sum KRB gE T JRC

O KRRt
R TRIAIRIR R IRT | *EWHEIEF"_*HIEI%EEE*BQZEEE'

» 187 (Instruction) : YBAKIRBIN FepkHVESS | BRI ARV S S HE4AS AR
« |8 ( Question) : JASHRAE CHD%WIOOJ_%J_ bR —RR
= SRR BIERIBEN IEA A SEXNRAIZN , BN ERSEFIIXEETHT , FEETLRX
P
Questlon J—» —> Answer
Prompt template
Instruction ’

, Answer the following single-choice questions about CERTIFIED HVAC DESIGNER
exam and explain the reason:
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® GPT-AfEEE @M ENiREEIa91d1E

-

Prompt:

Answer the following single-choice questions about CERTIFIED HVAC DESIGNER exam and explain the
reason:

Which of the following statements is MOST accurate regarding the Task of sequencing heating and cooling?
A. Central fan systems should not use cool outdoor air in sequence between heating and cooling.

B. Heating and cooling should be supplied simultaneously for humidity control.

C. Zoning and system selection should eliminate, or at least minimize, simultaneous heating and cooling.

GPT-4:
The correct answer is:

C. Zoning and system selection should eliminate, or at least minimize, simultaneous heating and cooling.\/

Reason:

Simultaneous heating and cooling is inefficient, wastes energy, and can lead to comfort issues in a building.
It can also result in higher operational costs. Proper zoning ensures that different parts of a building receive
heating or cooling as needed, rather than both at the same time. Similarly, correct system selection ensures
that the HVAC system provides either heating or cooling as required. Minimizing simultaneous heating and
cooling is a fundamental principle in efficient and effective HVAC design.

Let's briefly address the other choices:

A. Central fan systems do sometimes use outdoor air for free cooling (also known as economizer cooling)
when conditions are appropriate. This doesn't relate directly to the sequencing between heating and cooling.

B. Heating and cooling being supplied simultaneously specifically for humidity control is not a standard
practice. While there are specific scenarios where simultaneous heating and cooling might be used (like in
some types of dedicated outdoor air systems), doing so across the board just for humidity control is not
efficient or standard practice.

GPT-ARB—ERNDITEES] , B IEIREIRFA L SR

GPT-4 ~

) \C' 734 cfm (353.6 Is) o

GPT-4 ™
Prompt:

Answer the following single-choice questions about CERTIFIED HVAC DESIGNER exam and explain the
reason:

A planned renovation of a 2,410 ft2 (224 m2) retail space with a 40-occupant capacity is located on the
second floor of a 5-story commercial building. Calculate the approximate minimum outdoor air requirement
if the people outdoor air rate is 7.5 cfm/person (3.8 I/s-person) and the area outdoor air rate 0.18 cfm/ft2
(0.9 I/s-m2).

A. 489 cfm (230.8 I/s)

B. 689 cfm (325.3 I/s)

C. 734 cfm (353.6 I/s)

GPT-4:
To calculate the approximate minimum outdoor air requirement, we need to consider both the outdoor air
rate for people and the area.

People Outdoor Air Requirement:
Given:

People outdoor air rate = 7.5 cfm/person
Number of occupants = 40

People outdoor air requirement = People outdoor air rate x Number of occupants
= 7.5 cfm/person x 40 people
=300 cfm

Area Outdoor Air Requirement:
Given:

Area outdoor air rate = 0.18 cfm/ft"2
Area = 2,410 ft"2

Area outdoor air requirement = Area outdoor air rate x Area
=0.18 cfm/ft"2 x 2,410 ft"2
=433.8 cfm

Total Outdoor Air Requirement:

Total outdoor air requirement = People outdoor air requirement + Area outdoor air requirement
=300 cfm + 433.8 cfm

=733.8 cfm

Rounded, this is approximately 734 cfm.
The answer is:

GPT-48802 1EMfN FH U TIEIRFNTE
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Prompt:

Using density to determine glycol concentration is unsatisfactory because:
A. Density measurements are not temperature sensitive.

B. Inhibitor concentrations can change density.

C. Propylene glycol values exhibit a maximum at 50 to 55% concentration.

GPT-4:
The correct answer is B: Inhibitor concentrations can change density. \/

The reason behind this is that the density of a solution is dependent on the total mass of all constituents
of the solution, not just the concentration of glycol. This means that if other substances (like inhibitors or
impurities) are present in the solution, they can also contribute to the overall density. If the concentration
of these inhibitors changes, it will affect the density of the solution, making it a less reliable measure of

glycol concentration alone. \/ ‘/

Option A is incorrect because density measurements are indeed temperature sensitive. The density of a
substance can change with temperature, which can impact the accuracy of using density to determine
glycol concentration.

Option C is also not a valid reason. While it's true that propylene glycol solutions can exhibit a
maximum density around 50-55% concentration, this is a characteristic of the substance, not a
fundamental flaw in using density as a measure. This would mean that density could still be used to
determine concentration, but it might require a more complex interpretation of the results within this
range.

-

MR =
GPT-4:
Option C: Propylene glycol values exhibit a maximum at 50 to 55% concentration. x

This answer is correct as it directly addresses the issues with using density as a measure for glycol
concentration. The density of a propylene glycol solution does not increase linearly with concentration.
In fact, it exhibits a maximum, typically at around 50-55% concentration. Beyond this point, the density
starts to decrease even as the concentration of glycol continues to increase.

This is due to the complex interactions between the glycol molecules and water molecules. At low
concentrations, adding more glycol increases the overall density. However, as the concentration of
glycol increases, it starts to disrupt the structure of water, reducing the overall density. Thus, using
density to determine glycol concentration can give misleading results, especially at higher
concentrations.

v

A: Density measurements are actually temperature sensitive. The density of most substances changes
with temperature, usually decreasing as temperature increases. This is because substances typically
expand with heat, and the increase in volume leads to a decrease in density.

As for the other options:

B: While it's true that inhibitor concentrations can change density, this is not a problem specific to glycol
concentration measurements. Any impurities or additional substances in a solution can affect its density.
However, in a controlled environment where the only variables are the glycol and water, this wouldn't be
an issue.

J

GPT-4:% 7 IEfRi%IN , (BLGH T HRRAIRERE
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nd Cryogenics,

g C7T4 N
® GPT-4{E—LEa)RE_EAIEIREETIARRE | prome:

Which type of pump is mounted on a horizontal motor supported by the motor or pump foot mountings?
A. close-coupled, single-state, end-suction

B. frame-mounted, end-suction

C. vertical in-line

GPT-4:
A. close-coupled, single-stage, end-suction J
Close-coupled pumps are directly attached to the motor and are generally horizontally installed. In this
design, the pump's impeller is directly mounted onto the motor shaft, meaning the pump and motor share
a common shaft and bearings. This configuration is usually supported by the motor or pump foot
A mountings.

Frame-mounted, end-suction pumps (B) generally have a separate shaft and bearing assembly, with a
coupling between the pump and motor. This requires a base plate for mounting both the pump and the
motor.

Es;xl‘ﬂ%fl:l:l , GPT-4IEﬁﬁi& t:zF?Ai&Iﬁﬁ;x Vertical in-line pumps (C) are vertically oriented and their design doesn't typically rely on motor foot

mountings for support. Instead, they are often supported by the piping system. J

GPT-4:

B. Frame-mounted, end-suction pump 3 v 4
These pumps are typically mounted on a baseplate and can be connected to the motor through a coupling.
The baseplate provides support and stability, and it is often connected to both the pump and the motor
foot mountings. This setup allows for flexibility in selecting the motor or replacing parts because the
pump and motor are separate entities.

/] Just for additional information, in a close-coupled, single-stage, end-suction pump (option A), the pump

e _\,., impeller is directly attached to the motor shaft, and the pump casing is connected directly to the motor,
G PT'4$EI‘*ML;=F7 BLIJs—IA ’ #m5 s0 no baseplate or coupling is required. V4
h¢ ZERAA IH Vertical in-line pumps (option C), on the other hand, are typically installed with the shaft in a vertical
&Iﬁ%*ﬂgﬁm*ﬂﬂﬂgﬂ = Egnﬁl.i position, and they're directly coupled to a motor. They are often used in tight spaces and where
horizontal space is limited. They are supported by their own flanges and do not require separate

mounting.

- J
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® GPT-47x N FAXIRAYHINEE IR

Prompt:

Answer the following single-choice questions about
CERTIFIED HVAC DESIGNER exam and explain the reason:
100 GPM (378 LPM) of water is pumped with a 2 HP base-
mounted pump operating at 75% efficiency. What is the
approximate head loss on the system?

A. 40 ft (120 kPa)

B. 60 ft (180 kPa)

C. 80 ft (240 kPa)

GPT-4:
In order to calculate the head loss, we can use the formula for
the hydraulic power or pump power, given by the equation:

P=Q *rho *g *h/ (eta * 1000)
where:

- P is the pump power (in Watts)
- Qis the flow rate (in m"3/s)

- rho is the fluid density (in kg/m”~3) - for water,
approximately 1000 kg/m”3

- g is the acceleration due to gravity (in m/s"2) -
approximately 9.81 m/s"2

- h is the head loss (in m)
&eta is the pump efficiency

x Multiplying by 1000 is a wrong
step

& The explanation of each letter in
the formula is correct

First, we need to convert the given values into appropriate
units:

- Power (P): 2 HP is approximately 1492 W (1 HP = 746 W)

- Flow rate (Q): 100 GPM is approximately 0.0063 m”3/s (1
GPM ~ 0.000063 m"3/s)

- Pump efficiency (eta): 75% = 0.75

Now we can solve for the head loss (h) by rearranging the
formula:

h=P*1000/(Q *rho *g * eta)

Plugging in the numbers:

h = 1492 * 1000/ (0.0063 * 1000 * 9.81 *0.75) =~31.96 m

To convert meters to feet, multiply by 3.281 (since 1 meter is
approximately 3.281 feet):

h=31.96*3281=~104.91ft

However, none of the provided options (40 ft, 60 ft, 80 ft)
matches this result. It seems there may be some error in the
question or the provided options. Also, keep in mind that this
is an approximation and the actual head loss can depend on
other factors as well, including pipe friction and minor losses
due to fittings.

& Conversion of units is correct

XThere are two errors in the

formula:

e There should not be a
multiplication of 1000 on the
numerator

e Eta should be on the numerator

& Conversion of units is correct

x The answer is incorrect
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Energy load prediction
Anomaly detection
Fault diagnosis

(o] O O
‘ Building energy load prediction
=)
Al E
Humans g
. _ H >
=1 Requirements Time
- ._.__‘ 7 " Code Energy load prediction
HEE =
= = : - . Fault detection and diagnosis &5 D
Operational data
EmnE gnd building GPT-4 v" Exhaust air damper is stuck
[ | | information v" Return fan is stuck
. B v Outdoor air damper leaks
Buildings ' U v' Cooling coil valve is stuck
! I Supply fan ‘/
Building energy system Anomaly detection and
(e.g., air handing unit) fault diagnosis

Zhang Chaobo, Lu Jie, Zhao Yang. Generative pre-trained transformers (GPT)-based automated data mining for building energy management: Advantages, limitations and the future. Energy and
Built Environment 2024;5:143-69.



EFPTRBMEA RTINS ER JAC

B ATS6PTRIRZE, AIUSSMEZRATTNNESHNEI%RwTE, PREEMLIE. ¥
ETEE. REBNIS, R=BFGE, ERTMENERBRESFTT

4 N
‘ @ Prompt Evaluation Metrics:
CC: 1}?!
Code Accuracy: - DT
m
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Initial prompt

A fer TR ACHD

. I have collected one-year operational data of an office building. These data are stored to a file named “Building_operational_data_of an_office_building.csv”. There are 32
variables in this file, including “Year”, “Month”, “Day of the month”, “Hour of the day”, “Day of the week”, “Cooling load”, “Outdoor temperature”, “Outdoor relative

“ humidity”, and “Cooeling load at previous i hour™ (i = 1, 2, ..., 24). The model output is “Cooling load”. I want to train a data-driven cooling load prediction model for this|
building. Please write a Python code for achieving this goal. It should include the following steps:

Erep 1: Data preprocessing. Firstly, handle the missing values using hnear mterpolation. Secondly, normalize the data using max-min normalization. Thirdly, divide the data into a traiming set
70%) and testing set (30%).

Step 2: Feature engineering, Use the Pearson correlation coefficients between available features and cooling load to select the top 10 features as model inputs,

Step 3: Model training. Compare the performance of four common data-driven algorithms (support vector regression, artificial neural networks, random forests, and extreme gradient boosting
based on the training set for obtaining the best algorithm, Grid search should be utilized to optimize the hyperparameters of these algorithms.,

Step 4: Model evaluation. Evaluate the accuracy of the best algorithm using six indexes on the testing set, i.e., mean absolute error, mean squared error, root mean squared error, mean absolute

v

ercentage error, R-square, and coefficient of variation of the root mean squared error. The predicted cooling loads should be transformed into the original scale before accuracy evaluation.
Step 5: Result visualization. Visualize the predicted cooling loads and model residuals using scatter diagrams. The font of the text in the scatter diagrams should be “Times New Roman”.

Step 6; Model interpretation, Utilize Shapley additive explanations method to explain the final model. The interpretation results should be visualized in a suitable way. The font of the text
r‘hould be “Times New Roman™ in the visualization,

Initial output

mport pandas as pd

mport numpy as np

rom sklearn.preprocessing import MinMaxScaler

rom sklearn.model_selection import train_test_splhit, GridSearchCV

rom sklearn.feature selection import Selectk Best, f regression

rom sklearn.metrics import mean_absolute_error, mean_squared_error, r2_score

rom sklearn.svim import SVR

rom sklearn.neural network import MLPRegressor

f Step 6: Model interpretation

Explainer = shap.Explainer(best_model)

shap_values = explainer(X_train_selected)

# Plot the SHAP values

hap.summary_plot{shap values, X_train.iloc[:, selector.get_support()], plot_type="bar", title_fontname="Times New Roman", axis_fontname="Times New Roman")

chap.summary_plot(shap_values, X_train.iloc[:, selector.get_support()], title_fontname="Times New Roman", axis_fontname="Times New Roman")

This Python code follows the steps you described and performs the necessary tasks. It preprocesses the data, selects the top 10 features, trains the models, evaluates their performance,
visualizes the results, and interprets the final model using the Shapley additive explanations method.
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Follow-up prompt

. The code "y test_original = scaler.inverse transform(y test.values.reshape(-1, 1))" is wrong. I get a ValueError: non-broadcastable output operand with shape (2554,1) doesn't

ﬁ match the broadcast shape (2554,32). —>
Follow-up output
Apologies for the confusion. The error occurred because we are attempting to inverse transform the target variable 'y test', while the scaler was fitted with the entire dataset, including all
features. To fix this issue, we should create a separate scaler for the target variable. Here's the corrected code:
# Normalize the data using max-min normalization
feature scaler = MinMaxScaler()
normalized features = pd.DataFrame(feature scaler.fit_transform(data.drop('Cooling load', axis=1)), columns=data.drop('Cooling load', axis=1).columns) >
# ... (the rest of the code remains the same)

15 should Tesolve the ValucEITor. MOW, We Nave scparate scalcrs 1ol fealurcs and the target variable 1o avold s 1ssue.
Follow-up prompt

. I get a TypeError: summary_legacy() got an unexpected keyword argument 'title_fontname'. >

Ad
Follow-up output
Apologies for the oversight. The 'shap.summary_plot()' function doesn't have the 'title_foniname' and "axis_fontname' parameters. To customize the font, you can use 'matplotlib’ to modify the
font settings. Here's the corrected code snippet for the SHAP plots:
import matplotlib as mpl
# Set the font for matplotlib
mpl.re('font’, family="Times New Roman')
# Plot the SHAP values >
shap.summary plot(shap values, X train.iloc[:, selector.get support()]. plot_type="bar")
shap.summary plot(shap values, X_train.iloc[:, selector.get _suppori()])
This should now properly display the SHAP plots with the desired font.
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import pandas as pd

import munpy as np

from sklearn.preprocessing import MinMax Scaler

—— Chat |
R2: ~0.95 -
——— (Chat 3
——— Chat 4
——— Chat 5

from sklearn.model_selection import train_test_split, GridSearchCV

from sklearn. feature_selection import Selectl{Best, f regression

from sklearn.metrics import mean_absolute_error, mean_squared_error, r2_score
from sklearn. svm mmport SVE

from sklearn.neural networl import MLPRegressor

# Step 6: Model interpretation

explainer = shap.Explainer(best_model)

shap_values = explainer(X_train_selected)
# Plot the SHAP values

shap.summary_plot(shap_values, X_tram.iloc[:, selector.get_support()], plot_type="bar", title_fontmame="Times New Roman", axis_fontname="Times New Roman")

400.0

300.0 144000.0

shap.summary_plot(shap_values, X_tram.iloc[:, selector.get_support()], title_fontname="Tines New FRoman", axis_fontname="Times New Roman")

This Python code follows the steps vou described and performs the necessary tasks. It preprocesses the data, selects the top 10 features, trains the models, evaluates their performance,
visualizes the results. and interprets the final model using the Shapley additive explanations method.
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Zhang Chaobo, Lu Jie, Zhao Yang. Generative pre-trained transformers (GPT)-based automated data mining for building energy management: Advantages, limitations and the future. Energy and
Built Environment 2024;5:143-69.
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o Casel: ETHPERIEFNERARIPES R
 Case2: ETHPERIEMIE EHIE
o Case3: ETHIEHIEMIE F izt

1TER IS HR

SE BRI REI TR IS

TR, ABENETR

No. Fault type No. Fault type
1 Exhaust air damper is stuck (fully open) 8 Cooling coil valve is stuck positively (partially open)
2 Exhaust air damper is stuck (fully closed) 9 Cooling coil valve is stuck (fully closed)
3 Return fan is stuck at a fixed speed 10 Cooling coil valve is stuck negatively (partially open)
4 Return fan fails completely 11 Heating coil valve leaks
5 Outdoor air damper leaks 12 Air handling unit duct leaks after the supply fan
6 Outdoor air damper is stuck (fully closed) 13 Air handling unit duct leaks before the supply fan
7 Cooling coil valve is stuck (fully open) 14 Cooling coil valve control unstable




T

£ FGPTHIZS S AL TRH LA R 1 T JRC

Case 1: Z T HIEHEMBENBIEIRH I THEISH

You should figure out whether this air handling unit has a fault
on day 1. If it has, tell me which fault it might have. You have
the following options:

 Fault 1: Exhaust air damper is stuck (fully open)

Fault 2: Exhaust air damper is stuck (fully closed)

Fault 3: Return fan is stuck at a fixed speed

Fault 4: Return fan fails completely

There is an air handling unit that works in summer. | calculate
the average values and standard deviations of several crucial
variables of this air handling unit on a day (day 1) when its
operation is steady. The average values of these variables on
day 1 are listed as following:

« Mean value of the heating coil valve position is 0.0%.

» Mean value of the cooling coil valve position is 41.92%.

» Mean value of the exhaust air damper position is 40.0%.

The standard deviations of these variables on day 1 are listed as
following:

« Standard deviation of the supply air temperature is 0.26°C.

« Standard deviation of the supply air static pressure is 0.17kPa.
« Standard deviation of the heating coil valve position is 0.0%.

Normal Data Fault Data Fault List
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Case 2: ETHIEHBEMEEHIE, &E6ERIIBSEETIRHFITHIEISE

There is an air handling unit that works in summer. | calculate the

| also calculate the average values of these variables of this air
handling unit on another day (day 2). The average values of these

average values and standard deviations of several crucial variables of ~ Variables on day 2 are listed as following:

this air handling unit on a day (day 1) when its operation is normal

* Mean value of the heating coil valve position is 0.01%.

and steady. The average values of these variables on day 1 are listed ~ * Mean value of the cooling coil valve position is 38.26%.

as following:

» Mean value of the heating coil valve position is 0.0%.

» Mean value of the cooling coil valve position is 37.21%.

» Mean value of the exhaust air damper position is 40.0%.

The standard deviations of these variables on day 1 are listed as
following:

« Standard deviation of the supply air temperature is 0.42°C.
 Standard deviation of the supply air static pressure is 0.19kPa.
 Standard deviation of the heating coil valve position is 0.0%.

The standard deviations of these variables on day 2 are listed as
following:

« Standard deviation of the supply air temperature is 1.72°C.
 Standard deviation of the supply air static pressure is 0.5kPa.
You should figure out whether this air handling unit has a fault on
day 2. If it has, tell me which fault it might have. You have the
following options:

 Fault 1: Exhaust air damper is stuck (fully open)

 Fault 2: Exhaust air damper is stuck (fully closed)

 Fault 3: Return fan is stuck at a fixed speed

Normal Data

Fault Data Fault List
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Case 3: T HIERIBMIEREBURHEITHIRICH, FAEEUFEIIR

There is an air handling unit that works in summer. I calculate the | also calculate the average values of these variables of this air
average values and standard deviations of several crucial variables handling unit on another day (day 2). The average values of these
of this air handling unit on a day (day 1) when its operation is variables on day 2 are listed as following:

normal and steady. The average values of these variables on day 1 * Mean value of the heating coil valve position is 0.0%.

are listed as following: » Mean value of the cooling coil valve position is 47.13%.

« Mean value of the heating coil valve position is 0.0%. « Mean value of the exhaust air damper position is 100.0%.

» Mean value of the cooling coil valve position is 48.59%. EEEEEERE

« Mean value of the exhaust air damper position is 40.0%. The standard deviations of some variables on day 2 are listed as
LI following:

The standard deviations of some variables on day 1 are listed as - Standard deviation of the supply air temperature is 0.15°C.

following: Standard deviation of the supply air static pressure is 0.22kPa.

« Standard deviation of the supply air temperature is 0.17°C. Standard deviation of the heating coil valve position is 0.0%.
« Standard deviation of the supply air static pressure is 0.21kPa. ~ °* ----..

« Standard deviation of the heating coil valve position is 0.0%.
. You should figure out whether this air handling unit has a fault on

"""" day 2. If it has, tell me which fault it might have.

Normal Data Fault Data Fault List
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Lu Jie, Tian Xiangning ,Zhang Chaobo , Zhao Yang,Zhang Jian , et al. Evaluation of large language models
(LLMSs) on the mastery of knowledge and skills in the heating, ventilation and air conditioning (HVAC)
industry.Energy and Built Environment 2024,

Zhang Chaobo, Lu Jie, Zhao Yang. Generative pre-trained transformers (GPT)-based automated data mining for
building energy management: Advantages, limitations and the future. Energy and Built Environment 2024.
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